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Introduction

Over the past decade, transit agencies have grappled with many important issues that are inextricably connected.  Three of these issues that have been identified as priorities by the Federal Transit Administration (FTA) and nearly every transit agency nationwide include: 1) improving transit service and operations, 2) improving customer service and relations, and 3) increasing overall transit ridership (TCRP 2003, USDOT 2007).  Through an ongoing realization that customer service and public image is an important aspect of transit use, the FTA stated in 2002 that it would focus research on the needs of its primary customers, transit riders (Batelle 2002).  An assumed secondary result of this research and subsequent improvements to transit systems was increased ridership.
Intelligent Transportation Systems (ITS) have been the focus of most efforts to improve the effectiveness of transportation services and allow them to become more customer friendly.  Real-time bus arrival information systems are one increasingly popular aspect of these ITS systems that distribute real-time bus information to the public in an effort to reduce perceived and actual passenger wait times (Cham et al. 2006).  Real-time transit information is most frequently generated through the installation of an automatic vehicle locator (AVL) on-board a bus or rail car.  The AVL uses a global positioning system (GPS) to provide information on the vehicle’s location, which is then run through complex algorithms to predict exactly when the vehicle will arrive at its target destination (Battelle 2002).   This information can then be disseminated through many different types of media including: internet, interactive voice response (IVR) via telephone, kiosks, PDAs, dynamic message signs (DMS) at transit stops, video monitors, and cable television (Battelle 2002).  A variety of real-time information that is useful to travelers can be shared through these systems such as: estimated arrival or departure time; “countdown” to the next bus arrival; general information on service area, fares, routes, and travel times; service disruption/delay information; information on transfers and other local/regional transportation services; date; time; weather; and peripheral information such as advertisements (Battelle 2002). 
While real-time systems were first implemented in Europe and remain more common there, their popularity in the United States is growing.  In 2000, 88 U.S. transit agencies had operational AVL systems and 142 were planning for AVL systems (TCRP 2003).  Additionally, there were 291 operational automated transit information systems (ATIS) with 48 more being planned (TCRP 2003).  ATIS systems include real-time arrival information, pre-trip information, information available at the wayside (bus or rail stop), and in-vehicle systems information (TCRP 2003).  As ITS systems are employed by an increasing number of transit agencies, the opportunities for increase in the use and cost efficiency of real-time transit traveler communication systems will continue to grow (TCRP 2003).  This paper will further analyze the deployment of such real-time bus arrival information systems while discussing its connections to land use and transportation planning issues.
Importance to Land Use and Transportation

Real-time transit information systems have a direct relation to land-use and transportation planning.  These initiatives intend to strike at the heart of congestion by attempting to make transit more user friendly.  The majority of real-time systems in the U.S. have been implemented first and foremost with the goals of increasing customer service and customer convenience in mind (TCRP 2003).  It is assumed that achieving this goal will improve the public image of transit and increase the perceived utility and amenity value of transit.  According to utility theory, increasing the utility and amenity value of transit will encourage ‘occasional’ transit users to use transit more regularly and possibly convince current non-transit users to give transit a try.  Increasing transit ridership will, in turn, reduce the number of automobiles on the road, reducing congestion, and causing secondary impacts on land use and transportation.   In addition, increasing the number of transit riders could increase the effectiveness and attractiveness of transit-oriented development (TOD), which theoretically reduces congestion and sprawl and impacts the land use decisions made in core urban areas and suburbs alike.

Connection to Theory 

According to a return on investment study commissioned by the FTA, real-time information systems increase transit’s attractiveness by reducing real and perceived waiting times for passengers planning their trips and passengers en-route (Cham et al. 2006).  More importantly, these systems provide travelers with information that helps them to more accurately understand the costs and benefits of travel choices and make more informed decisions (Cham et al. 2006).  This relates directly to the issues of mode, home location, and work location choice that we have discussed in class.  

Furthermore, according to the FTA, real-time transit information systems promote : 1) improved visibility of transit in the community, 2) the ability to monitor vehicle operations, 3) increased customer convenience, 4) increased ridership, 5) improved ability to react to service delays, and 6) improved reliability of trip travel times (FTA  2003).  These improvements have direct and literal connections to the theory of the time and travel budget. “The concept of a ‘travel time budget’ (TTB) refers to the idea that individuals’ average daily travel time tends to be relatively constant” (Mokhtarian and Chen 2004, 644). One of the most fundamental tenets of conventional travel behavior theory is that travel time is a disutility to be minimized. The TTB idea appears to be in direct opposition to this, asserting that individuals will allot a specific amount of time for travel each day, admitting that realistically one needs to travel to different places to take care of different tasks (Mokhtarian and Chen 2004). Either way, the goals of real-time transit information systems include that of improving the reliability of trip travel times, allowing the individual traveler to plan ahead, reducing his or her waiting time. 

Policy Mechanisms

There are currently no national policies that require transit agencies to implement real-time information systems.  Instead, this technology has grown in popularity in an attempt to achieve several overarching goals in the transit field.  For example, in a report on the preferences of transit customers, the FTA stated its belief that more effectively targeting and presenting transit information, both static and real-time, can significantly help meet the Department of Transportation achieve its mission to create a “safer and smarter national transportation system for all Americans” (Battelle 2003).  In the same report the FTA stated that:

“in addition to making the transit experience of current users comfortable and convenient, it is hoped that better information will contribute to the satisfaction of customers, who will choose transit more often and remain as committed transit riders for longer periods, and perhaps attract new riders who are otherwise reluctant to venture onto public transit” (Battelle 2003, 1).

This viewpoint encourages the FTA to promote real-time systems as a means of achieving their goal to increase transit ridership nationwide (Battelle 2003, TCRP 2003).


Real-time systems have been integrated into many of the US Department of Transportation’s  (USDOT) initiatives to enhance the operation of America’s transportation systems (USDOT 2007).  Of the nine initiatives created by USDOT based on “identifiable outcomes, private sector partnerships, and return on investment”, real-time systems are currently included as a part of 3, including the “Mobility Services for All Americans” initiative, which encourages transit agencies to use ITS and real-time systems to enhance the usability of their services for disabled individuals and people with special needs (USDOT 2007).  Finally, transit agencies have been motivated to implement real-time systems in order to more fully utilize existing ITS data collected for other purposes (e.g. operations).
Evidence

There have been several empirical analyses which have yielded fruitful results regarding the efficacy of real-time travel information systems.  The literature has explored aspects of real-time travel information including customer preferences for transit information, perceived passenger wait times, customers’ willingness to pay for transit information, and the effect of advanced traveler information services on transit ridership.  In 1992 London Transport Buses (London, England) deployed a pilot real-time travel information program marketed as ‘Countdown” and by 1993 the system was fully operational (Smith et al. 2004).  Smith et al. reported that the key objectives for London Transport Buses in using the new technology was first to improve service reliability and second to provide customers with real-time information on the services they are using.  Before and after implementation of the Countdown system a survey of passengers was administered to compare the perceptions of waiting time with and without the system.  83% of responding passengers agreed that if you know when the bus is coming, the time seems to pass more quickly and 89% agreed that the display made the waiting time more acceptable (Smith et al. 1994).  “The (average) perceived waiting time dropped from 11.9 minutes to 8.6 minutes between the before and after surveys despite there being no significant change in either the headway or reliability” (Smith et al. 1994, 3053).  In addition, Smith et al. (1994) found that over 90 percent of survey subjects agreed that “bus passengers deserve Countdown” and that “Countdown system should be introduced on all routes in London.”  In fact, many respondents reported improved reliability of the system when in actuality, the service of the time frame in question was marginally worse.  Incidentally, Smith et al. (1994) found no measurable evidence supporting increased ridership levels or increased revenues as a result of the Countdown signage.  


In his study on the effects of advanced travel information systems on transit ridership, Abdel-Aty (2001) investigated whether advanced transit information would increase the acceptance of transit.  The study found that 38% of non-transit users indicated that they would consider transit use if appropriate transit information was available to them.  In contrast to the analysis of the London Countdown system, this study indicates a rather significant possible impact advanced transit information could have on transit ridership levels.  An important distinction to make between the two studies however is that the London study was using revealed preference data while the Abdel-Aty study relied on stated preference data.  The former is how the respondent did act while the later is how they say they would act, given a certain circumstance.


In a 2000 study, Khattak et al. (2000) studied the travel information users’ willingness to pay for high quality travel information.  According to the findings, in the San Francisco Bay Area some users seeking current travel information on selected routes and associated transit options information via a traveler advisory telephone system (TATS) are willing to pay for information.  However, the usage of the system will decline if a charge were to be implemented and the information is not customized (Khattak et al. 2000).  

Conclusion


Having carefully weighed the various aspects and implications of this emerging technology, we believe the aforementioned research and analyses encourage continued deployment of real-time transit information systems.  As AVL receives increased attention and as agencies continue to fund important research, it seems logical that increased deployment of real-time technologies will follow.  Research suggests the information systems should be widely available to riders of public transit and that they will make a significant impact through positive customer service changes. Although customer service is generally cited as the primary goal of implementing real-time technologies, increased ridership may be a secondary result (TCRP 2003).  According to Transit Cooperative Research Programs (TCRP), “Current estimates for ridership increases because of the deployment of advanced traveler information systems, of which real-time bus arrival information systems are a subset, range from 1% to 3%” (TCRP 2003, 26). While this increase cannot be solely attributed to real-time systems, we believe these advanced traveler systems can and will contribute to increased transit ridership.  Continued local trials of real-time transit information systems will presumably yield relevant and useful results.  Given these expected results, we are anxious to see how public transit continues to evolve over the next ten years and examine continued evidence of the actual impact these technologies have on transit service and ridership. 
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