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ABSTRACT

This paper summarizes known cases of farecard fraud in the public transit network in São Paulo, Brazil. The adoption of the electronic farecard was one of several measures implemented since 2002 to renovate the bus system, eliminate informal bus operators from the network, and increase demand for public transport.  Known fraudulent use patterns, political responses and their outcomes are documented.  Finally, this paper briefly outlines reporting and data analysis methods used by the agency to identify suspicious use patterns. 

INTRODUCTION

This paper illustrates the history of fraudulent fare card behavior in São Pulo, SP Brazil since the introduction of the contactless smartcard, Bilhete Único, in May 2004.  The objective of this work is to illustrate that although smartcards can be a major contributor to reducing farebox evasion and/or farecard fraud, the card alone will not eradicate these problems. Well-devised fare policies must be implemented to avoid potential problems in the future.  Fortunately, the card itself may serve as a tool that enables planners to identify fraud.  This paper can serve as a case study and guide to practitioners who are generally interested in fare policies or who plan to implement smartcard technologies in the future, especially in developing-world cities.  

This paper has three sections.  The first section provides background information on the city of São Paulo, including travel patterns, public transport infrastructure and the recent adoption of the contactless smartcard by the public bus agency, São Paulo Transporte S/A (SPTrans).  Second, we review the benefits of smartcards, with special emphasis on the reduction of traditional patterns of farebox evasion.  Third, we summarize known patterns of fraudulent farecard use in São Paulo that have occurred since the adoption of the card and the agency response to each case.
BACKGROUND: SÃO PAULO, BRAZIL AND ITS URBAN TRANSPORT 

São Paulo, Brazil, a developing mega-city, is the largest city in South America.  The city and metropolitan area have 10.4 and 18.3 million residents, respectively (IBGE 2002).  By comparison, New York City has 8.1 million and 18.7 million residents in the city and metropolitan area, respectively (US Census Bureau 2006a and 2006b).  However, while providing transport service to 20 percent more urban residents, São Paulo has less than 10 percent of New York City’s 1056 km of subway tracks (MTA 2006).  Currently São Paulo has 61 km of track, with 32 additional km under construction (Metrô 2006); with such little rail service, residents rely on a fleet of nearly 15,000 buses for public transport in the city (SPTrans 2006d).  As a developing mega-city, São Paulo can be characterized by social/urban problems including notable income disparity, high-levels of informal sector economic activity, minimal resources for law enforcement, poor air quality, and notoriously congested streets.  

Everyday, there are an estimated 38.7 million trips in São Paulo according to the 1997 Origin-Destination Survey (Metrô 1998).  About 37 percent, or 14.2 million, of these are pedestrian trips, while the remaining 63 percent of trips are split almost evenly between public transport (bus, metro, and rail accounting for 11.5 million) and private trips (automobile, taxi, and motorcycle use accounting for the remaining 13 million).  In 1997, 9.6 million trips per day were either by bus or included a bus link.
  However, in 2001, the number of bus trips in São Paulo on formal buses had fallen to just 3.6 million passengers per day (Paiva Souza 2005), with informal bus services accounting for the difference.  The informal buses, often called “coletivos,” are usually mini-vans or mini-buses and represent a threat to the formal transport network.  Private operators are known for racing between stops to pick up the most customers – often compromising the safety of both passengers and nearby pedestrians – and do not operate with regulated fares nor routes.  

The current city government at that time responded to the overwhelming infiltration of coletivos in the public transit system by making a large monetary commitment to improve the formal public transit network.  The investments in the new Sistema Interligado, or Interconnected System, were comprehensive and provided:

1) Over 325km of dedicated bus corridors by 2008 (by the renovation of 10 existing and creation of 17 new bus-only-lane corridors); 

2) Renovation of the bus fleet;

3) Renovation of 15 existing and creation of 30 new bus terminals by 2008;
 

4) Division of public transit into local and structural networks connected by bus terminals; 

5) Formation and privatization of bus-operating companies segmented into eight urban areas (that all serve the ninth, or central, area).  These companies provided incentives to purchase mini-bus coletivos from individual operators in exchange for official buses and both provided driver training and assumed responsibility to operate according to transit regulations; and 

6) Adoption of the contactless smartcard technology over the entire bus fleet.  

Note that in Brazil, despite the adoption of contactless smartcard fare collection technology, all buses have both a driver and a fare-collector.  The fare-collector sits near the door(s),
,
 collects cash fares from passengers or monitors use of the electronic farebox, and allows them to pass through a turnstile situated on the bus.  See Figure 1 for a photo of the onboard farebox and turnstile arrangement.  On a typical bus in São Paulo, there are at least four required seats in front of the turnstile (up to eight) for elderly and handicap passengers who may ride for free.  The fare collector sits between these seats and the general seating area (which can accommodate up to 71 seated and 209 total passengers on the largest bi-articulated buses) and provides small change to cash-payment passengers as well as monitors and assists in the use of the smartcard payments and operation of the turnstile. 

Figure 1.  Photo of onboard farebox equipment and turnstile

BACKGROUND: ADOPTION OF CONTACTLESS SMARTCARD IN SÃO PAULO
The contactless smartcard introduced in São Paulo was adopted in May of 2004 and, accounting for the free transfers that became available with use of the card, was named Bilhete Único, or One Pass.  The Bilhete Único stores value in currency, and can be refilled at various locations in the city including bus terminals, state-run Lottery Houses, and both automated machines and staffed locations throughout the urban center.  

There are four types of Bilhete Único available: employee, student, special (handicap and elderly transit users), and common users, which all have slightly different fare or refill policies (SPTrans 2006a).  Employers refill employee cards once a month; students pay half-price of the standard fare, however they refill their own card; and special users ride for free.  Common cards pay the standard fare and refill their cards as needed with a stored value limit of up to $200 BRL.
  To obtain a common card, a minimum initial value of at least $10 BRL must be loaded on the card.  In December 2005, implementation on the metro and train system began and today the card is accepted at all stations in the system, allowing for intermodal transfers.  In the future, the card may be accepted on the inter-municipal buses as well.  

The standard fare of $2.30 BRL allows up to four entries within a two-hour period for a single price.  An integrated fare including one metro or rail trip costs $3.50 BRL (SPTrans 2006b).  There is no zonal system: once the respective fare is paid, a passenger can travel anywhere within the system.  The card is not mandatory, however, and fare collectors on the bus still accept cash payments (and metro/train stations still accept paper fare media).  Additionally, the fare collector on a bus can perform a single-ride refill on a Bilhete Único card by accepting a cash payment, validating the on-board fare paying equipment and having the user subsequently swipe their personal farecard.  In this case, the farecard is liberated for up to three transfers (for a total of 4 entries) within two hours as if it had been used with stored value. 

BENEFITS OF ELECTRONIC FARECARDS
While the contactless smartcard greatly facilitates user convenience, the main motive behind adoption of the card in São Paulo, as in many urban areas, was to facilitate operator payments and internal accounting.  However, since the system was implemented, other user and agency benefits are apparent.  

The benefits of switching to electronic or magnetic fare media are well known and widely reported.  These benefits include customer convenience, user satisfaction and facilitated regional integration; increases in ridership are also common after adoption of the card.  The agency collects valuable data about user patterns that can be used in planning applications.  Additionally, stored values on prepaid cards, or float, can generate additional revenues, as well as unused or expired fare balances remaining on cards (TCRP 2003, TCRP 1998b).

An added benefit in São Paulo was the concomitant reduction of on-board assaults on the public transit system.  The incidence of assault on buses declined by over two-thirds after implementation of the Bilhete Único, likely because of the significant decrease in cash available onboard buses, which are now equipped with smartcard fare collection equipment.  In 2003, there were an average of 949 assaults per month on the bus system; however, during 2005, the number of incidents fell to an average of 301 assaults per month (SPTrans 2006e).

Another benefit cited in the literature is the connection between the adoption of a smartcard and the reduction in farecard evasion, or passengers that avoid payment on the system.  According to TCRP (1998a, p. 15), the smartcard is the “most counterfeit-proof card technology in use today.”  Commenting on London´s adoption of the Oyster system, TCRP (1998a, p. 6) states “by using smartcard technology, [Transport for London (TfL)] hopes to gain improved information about customers and their travel patterns, reduce fraud, and improve the ability to introduce new fare and ticketing policies.”  Recently, “Jay Walder, TfL’s Managing Director of Finance and Planning added: ‘…Oyster technology means TfL can crack down on fraud and introduce efficiencies worth over £120 million over the next five years…’” (GLA 2005).  TCRP (1998a) also noted the reduction of possible counterfeiting in Paris.  However, this TCRP summary report did not comment on the possibility for new fraud, based on creative (or fraudulent) farecard use.  

São Paulo also counts reduction in farebox evasion as one of the benefits of adopting the Bilhete Único.  For example, on the local bus system, the reported number of paid entries per month more than doubled in 2004 after implementation of the Bilhete Único.  January through April averaged a reported 19 million paid entries per month; by comparison, May through December had an average of 43 million.  Over the entire integrated (local and structural) system, the average number of reported entries increased 24 percent, from 92 to 122 million, before and after implementation (SPTrans 2006f).  This is believed to be due to cash payments that were, in large part, stolen by bus operators before the widespread implementation of the farecard.
FRAUDULENT FARECARD USE
Fare evasion is not new to transit agencies.  However, since published reports are uncommon, evidence is often anecdotal.  For example, a news release by New York State Senator Marty Golden (2004) explained how in some areas of the New York City system, people with manipulated or unlimited-ride fare cards loiter in stations to accept money directly from passengers in a hurry and then swipe their card to release the gate for the passenger.  In cities with paper transfers, a market is sometimes created where people sell transfers they have received for free (or bought for a low cost from people who would not use them) and then resell them to passengers prior to boarding.  Yet the author could not find agency-published documents from New York or other cities quantifying the overall magnitude or cost of these activities.  A summary TCRP Report related to fare media developments and issues (1997) that surveyed 54 transit agencies in the United States and Canada reported that the average estimated loss due to theft, fraud, and counterfeiting was about one percent of revenue, depending on the transit mode.  

Where it may already exist, farebox evasion could migrate to farecard fraud with the implementation of electronic fare media.   Even though many major transit operators with farecards may experience fraudulent usage patterns worldwide, accurate data on the problem is also rarely available to the public.  Given the lack of published information, this paper is an early attempt to document the issue in at least one major city.  
SÃO PAULO FRAUDULENT FARECARD USES AND POLITICAL REPONSE

This section elaborates on five known types of fraudulent farecard use and its extent, as well as efforts to combat the problems including policy responses.  The types of fraud are categorized as either passenger or operator fraud, depending on who the perpetrator to SPTrans is.  Farecard fraud, as it is used in the context of this paper, has two definitions, as follows: 

1) A reduction in revenues to SPTrans based on riders who entered the system without paying or by paying a reduced value; or

2) An increase in operator payments (and therefore operating costs to SPTrans) based on fabricated passenger entries.

Passenger Farecard Fraud
Janelinha – Little Window

Janelinha, or “Little Window,” allows passengers to take advantage of the “free” transfers allowed with the Bilhete Único.  In this scheme, a person sells a liberated farecard (used at least once, with remaining transfers available for use within two-hours) to passengers ready to board for a discounted fare.  They immediately pass the turnstile/fare collector and return the farecard (via the window on the bus) to the seller outside.  To liberate the farecard again after available transfers have been used, the seller may give a passenger half or a portion of the total fare needed to perform a single-ride refill so that they may continue selling the transfers to additional passengers. 

Operator Farecard Fraud
Note that at the time when SPTrans reorganized the bus system and provided incentives for single-operator coletivos to operate under the formal transit regulations, the operator payment formula was rewritten.  Operators are now paid by an inflation-based, readjusting formula that is proportional to both the kilometers driven and the number of passengers carried (Paiva Sousa 2005).  The inclusion of ‘passengers carried’ in the payment formula has provided incentive to some operators to find creative ways to augment passenger volumes.   

Aviãozinho – Little Airplane

Aviãozinho, translated as “Little Airplane,” is the name given to the scheme where fare collectors use regular farecards to liberate the turnstile for passengers paying cash.  For the first use of a farecard, the fare collector will put the cash into the farebox (assuming that a single-ride refill is needed on the card), and will be responsible for the fare delivered for that ride.  For subsequent ‘transfers,’ the fare collector keeps the cash since he/she would not be responsible for covering that fare value.  At the same time, the bus operator and fare collector are also remunerated for the additional passenger, as part of the payment equation for operators that is related to the number of passengers that board, regardless of whether they are paying, transfer or reduced-fare passengers.  (Fare collectors have official operator farecards to liberate the turnstile for cash-paying passengers.  The total number of uses on an ‘official’ farecard should be consistent with all of the cash returned in the farebox at the end of a route.)

Golpe de Coruja – Owl Trick

To augment the number of passengers boarding, operators began fabricating passengers when buses were parked in their garages.  The Golpe de Coruja, translated as “Owl Trick,” describes farecard use, generally maximizing available transfers within two-hours, occurring on buses during periods of the day or night when the buses are not in service (and presumably sitting in a bus garage).  This type of farecard abuse was noticed during early morning hours when few buses were operating, and was later confirmed to be occurring at all times of day on buses in certain garages.  A local newspaper suggested that this activity might be connected to organized crime when, in April 2006, 43 farecards were discovered in the bathroom of a bus garage.  These cards had been used everyday since January on only four buses, always between 6 PM and 10 PM and averaging 120 ‘trips’ per day, when the buses were parked in the garage (Jornal da Tarde 2006).  In July of 2006, 70 out of 135 known buses involved in this type of farecard abuse were found to be from the same bus garage and operating consortium, lending further evidence to the idea that organized crime was involved (Agora São Paulo 2006).   

Two policies were implemented to combat the fraudulent farecard uses explained above (primarily the Little Window, Little Airplane, and Owl Tricks).  First, farecards were restricted in July 2005 from eight swipes initially to allow only four total swipes (three transfers) in a period of two hours.  In July of 2005, the number of cards using more than four swipes in two hours fell from 44,000 in one day to an average of 1,500 per day (Folha de São Paulo 2005).  At that rate, SPTrans was losing revenues of nearly $81,000 BRL per day (42,500 trips at an average fare of $1.90 BRL at the time), or over $2 million BRL per month prior to the change in use policy.  The second policy change required that a farecard either be registered to a specific user or have a positive fare balance available to permit transfer activity.  The week after this policy was implemented in March 2006, total transfers decreased, and paying passengers increased – resulting in an average increase in revenue of $231,000 BRL per day.  Assuming that this difference came from the restricted transfer policy, the benefit to SPTrans is estimated at $5.8 million BRL per month – assuming 25 days in a month (SPTrans 2006c).  The nearly $8 million BRL recovered per month from these two policy changes accounts for over three percent of the total fare receipts – $260 million BRL (SPTrans 2006f) – each month.

Equipment Abuse

This final case presented under Operator Fraud is not a case of farecard fraud – no farecard was used; however, it is included here because data available from the farecared is used to help combat such cases, described in the next section.  Here, a bus driver and fare collector rigged their bus such that the turnstile would not register an accurate number of passengers boarding.  This scheme involved wiring a button from the turnstile to the drivers seat, that when pressed, would allow the turnstile to open one time, without registering the incremental passenger on the turnstile counter.  In this case, the fare collector used a code word to tell the driver when a customer paid in cash, the driver would press the button to liberate the turnstile without counting the passenger, and the fare collector would then keep the money instead of putting it in the farebox (Jornal da Tarde 2005a).  After this scheme was discovered, the particular bus was apprehended and inspections were implemented on all buses on a quarterly schedule to maintain the integrity of the turnstile and fare boxes (Agora São Paulo 2005).  

Passenger and/or Operator Farecard Fraud
Abuse of Special Farecards 

Special farecards for reduced-fare passengers are a target for farecard abuse as well; four examples of fraud using these cards are discussed.  These cards are abused by both passengers seeking to minimize or avoid fare payment and by operators who may use them to release the turnstile for cash-paying passengers.  When an operator uses a passenger farecard to release the turnstile for a cash-paying passenger, the operator keeps the cash payment and receives remuneration for the passenger officially from SPTrans based on the record of the farecard use, similar to the Little Airplane scheme.  

First, general abuse of these farecards is a problem, especially for farecards that allow free transport for elderly and handicap passengers (Sousa 2006).  Some student cards have been abused as well, but since students have a discounted fare (half-price) instead of free fares, they represent a smaller portion of the problem.  On the other hand, there is a special type of card even among handicap cards, which allows for free transport of the passenger and one accompanying passenger.  These cards, which effectively allow two free rides, have had several instances of abuse.  

In some cases, these cards are lost, stolen, or sold; in other cases, the rightful owner abuses them by taking an excessive number of trips.  SPTrans has adopted a policy of responsibility, where, if a farecard is not reported stolen or missing by the owner, then the owner is responsible for all use on that card, valid or invalid.  However, in one particularly grim case, cards of deceased passengers are used excessively.  Now, SPTrans is regularly crossing the database of special (particularly elderly) farecards with urban records of the deceased to cancel outstanding farecards when necessary.  Another problem faced by SPTrans is the falsification of doctor notices or proof of being handicap in order to obtain a special (free ride) farecard.  SPTrans is more rigorous about verifying such documents and in some cases asks users to provide verification at repeated intervals to maintain use of their cards.  

In July 2005, there was an average of 536,000 trips per day using special farecards.  In April 2006, this number had risen to an average 793,000 trips per day – an increase of 48 percent – while the number of special farecards issued remained stable (from 720,000 to 738,000).  Assuming that 600,000 special farecard uses each day are valid, then the difference of nearly 200,000 extraneous trips per day at an average fare of $1.25 BRL represents a loss to the system of over $242,000 BRL per day, or over $6 million BRL per month (SPTrans 2006c).  SPTrans is continuing to develop policies to recover these losses.
A summary of the farecard fraud described is provided in Table 1. 

Table 1. Summary of farecard fraud and São Paulo Transporte responses

USING BILHETE ÚNICO DATA ARCHIVES TO COMBAT FRAUD

In all of the cases of farecard fraud or farebox evasion elaborated above, the data provided by the Bilhete Único has helped to pinpoint problems or to monitor the bus system for preventing further farecard misuse.  To do so, a new section was added to SPTrans’ internal website specifically for the purpose of monitoring farecard evasion.  Before the new feature was added, the website provided information from the farecard for a variety of other functions, including payments to bus operating companies, monitoring service and performance, and a general card balance application, which provides historical data, reports, and permits quick queries to check on specific cards.    

Currently, ten reports are available from a three-month database of farecard records to help identify and capture farecard fraud in the system.  The first four reports are aimed at operator fraud:  

· Buses with a low percentage of passengers paying cash (maximum percentage chosen by user);

· Buses with a high transfer rate (minimum percentage of transfers chosen by user);

· Bus entries by hour of the day (minimum number of entries and hour of day chosen by user – any bus with excessive entries during chosen hour provided); and

· Single bus entries summary (bus number provided by user).

The first and second reports listed, showing low percentages of cash-paying passengers or high transfer rates, can be used to identify cases of Little Airplane fraud schemes, where a fare collector may use a regular farecard to liberate the turnstile and keep the cash payments.  Additionally, the first report may identify further equipment abuse, where payment records would likely deviate from average patterns of cash-paying passengers on a bus.  The third report with entry queries by the hour of day was used to find farecards involved in the Owl Trick, where a farecard is used (often in the middle of the night) on a bus parked in a bus garage.  Finally, the forth report allows SPTrans to summarize entry patterns of single buses that might be under suspicion of any type of farecard fraud or traditional farebox evasion.

The remaining six reports produced by the SPTrans web interface for identifying fraud are as follows: 

· Farecards with an excessive number of utilizations summarized by bus lines (minimum number of utilizations chosen by user – all farecards on any bus provided):

· By day; 

· Over a period of time; 

· Farecards with excessive number of utilizations (minimum number of utilizations chosen by user)

· Summarized by bus garage;

· Summarized by card types (such as elderly, student, etc.);

· Buses with summarized farecard utilizations (bus number provided by user – all farecards and the number of times they were used on that bus provided); and

· Single farecard utilization summary over a period of time (farecard number provided by user).

The first two reports, which summarize excessive number of utilizations by time periods are used to determine cases of passenger fraud.  Additional reports that summarize excessive uses by bus and by bus garage are aimed at operator fraud.  Finally, reports of excessive use by card type or the single farecard summary reports are used to identify either passenger or operator fraud as described in the cases above. 

Unfortunately, the first generation of these reports is fairly basic and does not provide more complex query abilities for detecting or monitoring system fraud.  This is likely because the fraud application was a latecomer to the web reporting application, and each report was added to address a specific problem as needed.  Additionally, initial reports were created in a basic interface to facilitate querying from a database that records 9-10 million farecard system entries per day.  Since three months of past farecard data are available at any time, generating any of the above reports requires filtering of nearly 900 million rows of data within a reasonable time frame for the user.  The final reports are dynamic in the sense that they allow the user to input or modify some parameters in each case.  However, the heavily formatted outputs created by SPTrans (using Crystal Reports) are not produced to easily allow additional processing and are therefore not easily manipulated in other data analysis applications such as Microsoft Excel or Access.  

When necessary, post-processing of reports has allowed SPTrans to produce more revealing information from the internal reporting system.  For example, four hourly reports of bus entries (from midnight until 4 AM) can be combined and jointly analyzed to see more extensive farecard patterns used in the Owl Trick.  Another example involves choosing a particular day and creating reports for the activities of several buses suspected of farecard abuse.  By combining these reports, summaries over specific cards with the highest number of utilizations can be created.  These cards can further be queried individually and the reports combined to find additional buses that may be operating in conjunction with the vehicles originally under suspicion.  Almost any combination of joining multiple reports together (even identical reports produced for a series of cards, buses or days) can yield substantially more information than a single report alone.  This type of post-processing is time-consuming to the agency and requires both the reformatting of crystal reports (eliminating all of the formatting to return the report to raw data) and data analysis skills that extend beyond what is needed to create the initial reports off of the user-friendly web interface.  However, despite the resources involved, SPTrans has had success in discerning fraudulent farecard use by combining reports in this format. 

At this time, the agency is producing a second-generation web query and reporting interface for all of the payment, planning, operations and monitoring functions.  Many of the complexities of working with such large volumes of data have been smoothed out and a section of this new reporting interface is aimed directly at harnessing the large quantity of available data about fare use to minimize farecard crimes and protect the agency from lost revenue and system abuse.  This system uses Oracle Discoverer software to access the back-end database with a much more comprehensive and user-friendly, front-end application.  Integrated from the start of production of the new web-interface, new fraud queries will provide access to nearly all of the data fields available simultaneously, allowing users to create much more comprehensive reports than were previously available – even through post-processing.  This application is currently in development phases and has a planned implementation date in mid 2007.  

CONCLUSION

SPTrans has reduced the amount of revenue loss attributable to fraud significantly since 2004.  Today, the agency continues pursuing additional efforts to reduce opportunities for fraudulent usage even further.  The card itself facilitates the identification of fraud and can help the agency to respond more effectively – either by monitoring suspected lines, canceling fare cards with suspicious patterns, or contacting the owner of a registered farecard.
The fraudulent farecard uses recognized in São Paulo can serve as a warning to other transit agencies in the planning or implementation stages of this technology, especially as they devise their own fare policies.  Cities with zone-based fare policies that charge users for every ride, such as Washington, D.C. or Hong Kong, may be less susceptible to the farecard fraud described above.  However, other cities with unlimited-ride or free-transfer fare policies on their smartcards – such as Paris or Moscow – may consider the experience of SPTrans and the mitigation strategies they have adopted to combat complications that have arisen since the release of the Bilhete Único.  These lessons are particularly valuable to cities in the developing world where income disparity, poverty, and minimal police resources make manipulative schemes attractive to some urban residents.
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Table 1. Summary of farecard fraud and São Paulo Transporte responses
	Perpetrator
	Fraud Type
	Description
	SPTrans Actions
	Agency Benefits

	Passenger
	Janelinha, or

Little Window
	‘Free’ transfers sold to waiting passengers; farecard returned to seller via window of bus
	Reduce number of available entries in two-hour period from 8 to 4

Require farecard registration or positive fare balance to use available transfers
	$2 million BRL per month (realized in July 2005)
$6 million BRL per month (realized in March 2006)

	Operator
	Aviãozinho, or Little Airplane
	Fare collectors use regular farecard to liberate turnstile for cash-paying passengers, receiving payment for passenger from SPTrans and keeping cash fare
	
	

	
	Golpe de Coruja, or 

Owl Trick
	Fabricated passengers ‘ride’ buses parked in bus garages
	
	

	
	Equipment Abuse
	Reduce cash-paying passenger count on bus to keep cash payment
	Quarterly bus equipment inspections instituted
	Unknown

	Passenger and/or Operator
	Special Card Abuse
	Card abuse taking advantage of discount or free ride privileges
	Cancel cards that have extraordinary use patterns;  

apprehend cards when caught in the hands of someone other than rightful owner
	Estimated benefit when all actions are implemented:

$6 million BRL per month


	
	
	Discounted farecards sold, lost, or obtained illegally and abused
	
	

	
	
	Farecard use of a deceased citizen
	Cross city hall records of deceased citizens against registered fare card users; cancel invalid cards
	

	
	
	Presentation of doctors note to get free-entry farecard
	More rigorous administration of and application process for special cards
	


Figure 1. Photo of onboard farebox equipment and turnstile
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� For comparison, New York City has 7 million public transit trips per day, including both rail and bus (MTA 2006).


� As of April 2006 (Estado de São Paulo), 10 of 17 new corridors planned had been built.


� As of April 2006 (Estado de São Paulo), 13 of 30 new terminals planned had been built.


� Buses that operate on the structural part of the network have both right-side and left-side doors in both the boarding and alighting areas of the bus, which allow a bus to operate at stops which may be on either side of a reserved bus-lane.  Buses in the local network are more traditional and only operate with right-side doors for boarding and alighting.


� Buses in São Paulo used to have rear-boarding procedures; however, noted renovations to the bus fleet included (1) the repositioning of the fare collector toward the front of the bus and (2) supplemented the existing cash farebox with an electronic fareboxes as well for use of the smartcard on the system.  


� At the time of paper submission, $1 BRL = $0.46 USD, or $1 USD = $2.17 BRL (Index Mundi, 2006).





