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Requirementsfor a Nationwide Intermodal Trip Planner in the US

By Jeff King

ABSTRACT

Presently, the United States has yet to achiev&9Bé Intermodal Surface Transportation
Efficiency Act’s (ISTEA) goal of creating a seanmdastermodal transportation system. In additiotht®
dearth of connections, the nation’s poor transgiortanformation systems limit intercity intermodal
transportation. Travelers lack awareness of aailhnsportation options and face too many separat
portals for trip planning that both consume timd aresent inadequate information.

This paper posits that the creation of an efficaamd extensive web-based door-to-door
intermodal trip planner can solve these problerhe. froposed system will present travelers witmglsi
portal to meet all their trip planning needs. Upetecting specific trips, travelers can then detidee
directed to operators to make a purchase. Thersysik include operators from the major modal greup
including intercity buses, intercity rail, commuteil, transit, and airlines. It will also includaxis due to
the disjointed nature of the US public transpootagystem and the need to connect users who are far
from stations.

The requirements to create this trip planner aptoesd, including the support systems, potential
legal issues, and suitable entities for adminisna&ind management. A survey of 39 transportation
system users revealed the existence of redunddnhadequate trip planners and that the lack of
sufficient information on public transportation impis is driving travelers to private vehicles fopger
distances even for those who prefer public meamsangportation. Analysis of the costs and benefits
implementing the proposed system is drawn fronmiegrs with key personnel within the transportation
industry, and a review of nationwide trip planner&uropean countries. Finally, a roadmap is preskn
on how best to implement the system with inputenflth the public and private sector.
Recommendations include the establishment of amsinglwide data standard, a national interagency
database, and a cooperative structure that emtiags players within each mode to participate i th
system. Also suggested are incentives from the BT interested private sector members to encourage
more operators to participate in the system.
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CHAPTER 1 - INTRODUCTION

BACKGROUND

In 1991, the enactment of the Intermodal Surfa@n3portation Efficiency Act (ISTEA) [1]
allowed the federal government to take numeroyssste promote intermodal transportation, defined as
the use of multiple modes of transportation inn@ls trip or journey.At that time, the nation’s leaders
recognized the need for an improvement in the naimtermodal transportation system. They reasoned
that creating a transportation system that incatear multiple modes would not only make the system
more efficient, but would also allow for equity.TIEA aimed to develop a unified and interconnected
national intermodal transportation system that Yeasnomically efficient and environmentally sound”
and one that would “move people... in an energy iefficmanner” [2].

However, over 20 years since the enactment ofetpslation, the nation does not have a
seamless and unified public transportatisystem that takes advantage of the abundancessépger
modes available. Ifigure 1, a map displays
the transportation facilities available in a
sparsely populated state such as West
Virginia. Commercial airports number 7,
Amtrak stations number 10, and intercity bus
stations number at least 7, all in a state with a
population of 1.8 million and cities and towns
of 50,000 or less in population, according to
2010 US Census. For clarity, only one state is
presented but the situation is similar in other
sparsely populated states such as Wyoming
and Montana. The US has a relatively
extensive collection of transportation
resources and a breadth of options for
traveling throughout the nation. However,

FIGURE 1: A map of West Virginia showing locations of des_,pi_te the abundgnce of tr_ansportati(_)n
major transportation facilities. While only Greyhound is  facilities and a series of legislative actions
shown for intercity buses the figure shows the relative meant to foster a connected system, each
breadth of traveling options even in a sparsely populated carrier's system essentially exists as a separate
state. . . . .

entity, with the exception of the airline

industry since each aircraft must actually land

LIn order to clarify with respect to terminologies, intermodality is a subset of multimodality. While
multimodality can be applied to any transportation-related issue that is characteristic of multiple modes,
intermodality refers to the usage of multiple modes on a single trip. It includes an approach to planning,
building, and operating a transportation system with an emphasis on optimal utilization of resources and
connections between modes in order to achieve quality of service.

2For the entirety of this paper, public transportation will be defined as transportation that is not directly
owned or operated by the customer and will encompass airlines, intercity rail, intercity bus, and all local
transit modes including rail and bus.



at publically-owned commercial airports. On theesthand, intercity bus operators are virtually fiee
locate their stations wherever they can find atioocaSome intercity buses do not even stop aosist
but rather at a designated outdoor location. Theharacteristic of intercity bus companies thatrafe
so-called curbside bus services. In addition tadiBeontinuity between operators within modes,ehsr
also a lack of an extensive connection betweerrifit modes. The closest distance between tworstati
in the map of West Virginia is 4 blocks even thoumggny stations coexist in the same city or towrisTh
IS the case throughout the US although the intg$itiscontinuity varies by location. Data comgiley
the Bureau of Transportation Statistics (BTS) rés/éeat when local transit systems are excludely, on
38% of terminals for all intercity operators acrttss nation provide intermodal connections to other
systems [3]. Additionally, a survey [4] conductedtbe US Government Accountability Office (US
G.A.Q)) of all large and medium airports in the tiScovered that only 90% of those 72 airports had
direct connections to either a local rail or bustegn, with some airports having direct connecttons
only one type of ground transportation. Moreovesslthan a third of these airports had direct
connection$to either an intercity bus or rail system. Althbuajl cities surveyed benefited from a station
served by an intercity bus operator,
Figure 2 shows that only 12 airports
had direct connections to intercity
bus service such as Greyhound. A
few of these airports include
Atlanta’s Hartfield-Jackson, New
York’'s LaGuardia, and Miami
International Airport. A direct
connection also existed at 13 airports

Local Transit (Bus or Rail) - 65 Airports

Intercity Rail - 13

to Amtrak. It is important to know Airports
that, of all these direct connections, Intercity Rail

none are accessible by walking and &Bus-6

travelers must take a shuttle. S

However, one airport, Newark

Liberty Airport, does have an Intercity Bus - 12

automated people mover connection Aiports

to the rail terminal.

These statistics demonstrate
FIGURE 2: Venn diagram of transportation connections

that while the US is relatively : : ,
bundant in t tation faciliti at US airports. The diagram shows direct local and
abundant in transportation factlities, intercity transportation connections at 72 large and

especially given the sparse dispersion of medium US airports.

population in many regions, the

infrastructure system retains a general lack oheotivity and coordination, within modes and also
across modes.

3 The authors of the survey defined as a direct connection transfer points which were convenient for an
average adult with luggage to travel by foot, a people mover that was available to transport passengers from
the transfer point to the airport terminals, or if a regular fixed-route shuttle service carried passengers from
the airport terminals to the transfer point.



CURRENT STATE OF THE NATION’S TRANSPORTATION INFORMNTION SYSTEM

Besides the lack of connections, another reasonimtegmodal transportation is still
unsatisfactory has been the lack of informatiornis Téick of information exists not only at terminals
where passengers often do not know what transpmrtaptions are available in terms of transferring
from one mode to another. It may be even moreicase and noticeable during the trip planning pdri
when those attempting to travel are not aware@af tptions and may forego their plans becausbhef t
perceived lack of services to their destination.ilé/tlirect connections may not exist in abundance
between various modes, indirect connections magvhadable and travelers without time constraings ar
often willing to use these means. However thisteiea complexity for a passenger traveling with
baggage and in an unfamiliar area.

In an age dominated by information technology, Athed Traveler Information Systems (ATIS),
as part of the Intelligent Transportation Systefi§) scheme, are being used extensively to allow
passengers to plan and obtain information abourttiiy@s prior to arriving at terminals and alsceav
while en route. Major transportation providers witthe various modes provide trip planning systéms
customers for use prior to arriving at stations.trak [5], Greyhound [6], and all the airlines [Gve
online trip planners that assist passengers totpkinjourneys. Additionally, all large agencieslanost
medium and small transit agencies offer their oiynglanners. Despite the existence of these stpara
web-based systems for various modes, there is@usdack of any intermodal trip planner within the
US. While such integrated systems exist in a fewofean countries, it is non-existent in the US idets
of metropolitan regions. Major operators within lratode do not provide or share information about
intermodal connections. The closest semblancentitianwide trip planner for intermodal passenger
transportation is provided by third party trip pt@ns. The most complete in terms of the amount of
agencies and operators included is Google Trandiegen that system contains many discontinuities
because of the absence of major operators of tmodes. Even with the recent addition of Amtrak
J e TS, _information to the database, intercity trip
Hmm.,g%@,. 4 & planning by Google Transit is still disjointed in
A e oWug that one cannot plan a trip from one city to

Pottatown
Q @ Lansdain

1 arlisle A “eN g & w : _“Norristown -
@ Ponal S S Y another in most cases
Shippenshurg I 5 ol 2} Key ﬁaﬂl”i )
wE Wei |qe!a-r;wn\° York -% V\,'..:.‘o ; =
ofi e <,-m_;§£-’«“:a"§"“" In cases where it is possible, the option
[ Gettyshurg @ Wilmingd vaadbury .
A \ ngm_h,'_‘;-g-" amee presented tends to be unreasonably long since
RSO e W ke S, T Amtrak is the only intercity carrier involved.
South a2 . . .
M\M G wasont e ¢ Figure 3 presents a case of planning a trip from
FraderSkiusans A e wiz - an address in Washington, DC to Harrisburg,
Ellicott City. © Ergex smyine . . . .
Columbla 9; Baffimore PA. The only intercity operator included in
b N o RN w Google Transit is Amtrak; consequently, the

mburgo

Rockville®

Eover
VepFoee Bovarna
v ® P

] Eﬁ i o Harrington
n “um E"pm n uurllriton Annapolis Catlon: Al

i option provided directs the traveler to board the
. Northeast Regional train to Philadelphia before
transferring to the Keystone Service train to
Harrisburg. This option will take approximately

Yao o ;
s a | Milfard S
sentreville @ Arlinaton - £

FIGURE 3: Map showing trip planned by Google
Transit superimposed by Megabus option. The black

dotted line shows a trip planned from Washington, DC
to Harrisburg, PA through Megabus of 3 hours’
duration while the blue line Google Transit’s option
that takes 7 hours.

7 hours. However, there is another option for
traveling that is much faster and cheaper. The
traveler can decide to travel by intercity bus
operator Megabus and arrive within 3 hours.
Such is the dearth of information on all available

transportation options within existing systems saslGoogle Transit.



LINX COOPERATIVE

Besides these systems mentioned, which mostly coe&opolitan areas and include only transit
and Amtrak options, there have been very few attemptrials of trip planning systems that seenged t
attack some of the biggest obstacles to havingianvéide trip planner or at least combining several
areas. One of these efforts is currently takingela the Yellowstone region in Wyoming, Idaho, and
Montana and aims to connect transportation operdtahe area, including intercity bus operatord an
local transit agencies. The cooperative, knownias [8], aims to improve mobility in the Greater
Yellowstone region and allow transportation seryoaviders to collaborate to make the system more
efficient. A result of such efficiency could alldar the elimination of duplicate services to reduaste
for financially constrained service providers ahd &llocation of new locations in need of servikdee
program included both transportation service prerscas members and also other businesses in the are
An extensive feasibility study [9] was conductedenndemand, projected revenue, potential marketing
efforts, and benefits were researched. Aiming tvigle real-time information, Wi-Fi availability, drthe
ability to scan and process electronic tickets ugels, the cooperative pursued the developmenewf th
system. However, with a launch date originally sithed for July 2011, the project appears stallezitdu
concerns over the trip planning system. The sygteviding the routing algorithm was cited as nange
robust enough to handle too many simultaneous stgfli€he project is still in its beginning phase and is
being watched closely as it is the first of itsckilo attempt a regional traveler information systerthe
rural parts of the US that allows intercity busesallaborate with each other and other modes. The
cooperative would not have been possible had ibapgfited from a $535,000 grant from the American
Recovery and Reinvestment Act of 2009 (ARRA). Tasecshows that while certain transportation
operators might favor collaboration, the costsatipipating in a collaborative trip planner canchste
prohibitive if these businesses are not huge estlike the airlines that already have funds deeitto
such costs. In light of these inadequate systdrissciear that no nationwide intermodal door-tmdip
planner exists in the US as it is in most Westarrogean countries where single web —based trip
planners are often available to plan trips throuftloose respective countries.

NATIONWIDE TRIP PLANNERS IN OTHER COUNTRIES

Europe happens to be the only region where natamwitermodal trip planners exist although
incidence of completely integrated nationwide pignners is only restricted to a few countries. friwest
notable of them are Denmark, the Netherlands, Geynféanland, the Czech Republic, and Sweden, with
most of these countries being located in WestednNorthern Europe. The largest of these countries,
Germany, is comparable in size to the US state arfititha. Besides the most obvious difference of size
there also seems to be a relative strong publiospoesence within the transportation industryhimithe
European countries.

SWEDEN'S RESROBOT

Of these systems, the most complete in terms afahge of modes included in the system is
Sweden’s ResRobot [10]. The system incorporatasajbr modes of transportation within the country,
including air, car, high speed rail, commuter nafular intercity rail, express buses, rail trgrsis
transit, trams, ferries, and walking. This is tidydrip planner worldwide discovered by this resbao
incorporate airlines in addition to surface pulblansportation means. Samtrafiken, the managing

4In a conversation with a Yellowstone Business Partnership representative, the cooperative was now aiming
at using an open source system provided by the non-profit organization Open Plans.



organization, notes that the system contains ab@000 stations and includes 99% of domestic public
transport [11]. While the ticketing system is noedtly connected to the trip planner, there amkdito

the sites of individual service providers wherersig@an obtain tickets. Resplus [12] exists as glasin
ticket established as a means of paying for tripsaltiple participating operators where advanadeket
purchase is required. The trip planner, shown gufd 4, is extensive and has a lot of features that
facilitates intermodal travel including a showinfgloe various waiting times relative to the tratigle, an
option to let you select origin or destination bgggmand a limit on the maximum number of transfers.
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FIGURE 4: A screenshot showing a trip planned ussvwgeden’s ResRobot trip planner.

The Swedish system was initiated and is owned bpnaprofit conglomerate of the 21 public
transit authorities and rail, bus, and ferry opansatAll organizations participating in the colla@tion are
completely doing so voluntarily although the aiendo not participate in the Resplus single ticket
scheme. The system only costs 4 million euros &vaip yearly [13]. In a country where public
transportation retains a modal share of only 1743, L was relatively easy to persuade the opesatbr
public transportation services that participatiothe system would increase the attractivenessiafg
transportation to the general public. It is alsefukto note that deregulation of the transportatraustry
in Sweden occurred as recently as the mid-90sr Rrithat, most public transportation services were
publically owned and run. Deregulation began in nkagopean nations in the late 80s and 90s at the
urging of the European Union and may explain whyynaperators are more predisposed to focusing on
serving the public. Additionally, because deredatatn many of these countries consisted of thdipub
sector offering concessions (a right to operatugerfor a period of time) to private operators,
government authorities still retain some level afittol over these private companies. In many cases,
operators cannot cut or add service without approva

THE NETHERLANDS OV 9292

The Netherlands was one of the first, if not thstfiof the European countries to have a
nationwide door-to-door intermodal trip plannereTdountry, lightly less than twice the size of New
Jersey, initiated a nationwide integrated fare taoketing system in 1981 while its transportatigatems
were all still publically owned. In order to acheesgfficiency, the public transportation industryswa
liberalized which meant that private operators mawe to compete for specific concessions. The
planning philosophy applied was to approach libeagéibn cautiously in order to maintain network
integration. The concessions are awarded to priMageators by local Public Transportation Authesti
(PTA) in each respective area. These PTAs alsargigpahe private operators and are responsible for
creating new routes or changing schedules. Theotsuapproach has made it continuously possible to
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travel throughout the Netherlands using one tickate 1981. The nation has had a national schedule
available since then and subsequently a nationwidemodal door-to-door trip planner, 9292 OV [15].
Unlike the case of Sweden’s ResRobot, no airlimesrdaegrated within this system. As of 2006, the
public transportation system consisted of 19 PTi&spperators and Dutch Railways [16], which operate
98% of all train services [17]. Contracts for opgera are based on performance, where bonuses are
awarded and penalties are inflicted based on padnce.

GERMANY’S DEUTSCHEBAHN

Germany is another European country with an extergiblic transportation system, mainly
serviced by the national rail, Deutsche Bahn. &, ftercity bus carries only 1% of total passenge
traffic in Germany [18] because of a ban desigieghicourage rail use. While the company operates
independently, the government is a majority shddgrand can influence decisions. The rest of
Germany’s transportation system is composed of RirAkother railways. As in other parts of Europe
there are certain localities where private compmao@npete for concessions to operate local transit
systems and longer distance rail lines, althoughetlare no subsidies provided for operating longer
distance rail lines. Germany’s transportation systeheavily dominated by Deutsche Bahn and the
company’s website serves as the main nationwigeptanner [19]. All local transit systems withireth
country exist on the trip planner [20] which alscludes options such as biking and walking.

In addition to serving as the primary source obinfation on door-to-door nationwide
intermodal travel, Deutsche Bahn also includesrimégion from other European rail networks. However,
for those cases, door-to-door planning is only led from the German side because the local transit
networks do not exist within the database. Thersehender which Deutsche Bahn is able to provide
information on other European railways’ systems wmémted by the European members of the
International Union of Railroads, as mentioned Euaopean Railways Approach Besides this scheme,
there isn’t any intermodal trip planner that covées entire EU or a majority of countries. Ratlieere
are trip planners which may cover one entire cqumatnd swathes of areas in nearby countries.

BACKGROUND ON WEB-BASED TRIP PLANNERS

As a result of the proliferation of the internetianformation technology, web-based trip
planners are a common feature associated with m@mypanies involved with the transportation or even
more generally the travel industry. With regard#g® public transportation industry, a trip planisea
tool that a transportation operator or a thirdypgarovides users as a means of helping them pkin th
trips by reviewing available options for travelifigm one specified location to another. Most trip
planners in the US (excluding those associated wathsit systenty allow users to not only examine trips
but also purchase their tickets electronically. theise systems, the primary goal of the trip plams®
serve as a distribution channel for tickets rathan simply serving a source of information. Welsdth
trip planners can also be referred to as journagr@rs or online travel agents and in some caleem a
with real-time travel information are collectivalgferred to as wayfinding systems.

5 Most large transit agencies do allow the purchase of fare through online portals. However this would only be
available to travelers with a registered fare card. Whereas machines at airlines, buses, and trains may be able
to read barcodes or numbers that come with electronic ticketing, transit agencies use different forms of
tickets or cards with magnetic strips or microchips. It is not feasible for travelers to print these tickets at
home.



Various trip planners can differ in what specig@fures or options are available for users to base
their decisions upon. However, they all allow ugersput their origin and destination and datedtiof
intended departure and/or arrival. Of the most paopup planners available these additional fesdur
include the ability to select based on the caifiewltiple carriers exist (Bing Travel [21], Orhif22],
etc.) Users can also view their options basedaretitime, monetary cost, and number of transfiip.
planners serving transit users usually includeioo for the user to view their options basedlmn t
distance users would have to walk to transit s(gf8IATA, Google Transit, MBTA). Some rare options
include Bing Travel's airfare price prediction tisdows users the trend of fares and the likelihafod
prices increasing or decreasing.

Nowadays, because of the ease of implementatidnally every operator that offers a fixed-
route public transportation service has a trip pérbuilt into its website, although the interdiys
industry lags in this aspect. Generally, the websitrves as an interface to obtain the user imulit a
convert that to a specific format in order to strat information to a server which uses a complex
optimum route selection algorithm to determinelibst route(s) based on the options selected by the
users and the information held within a databasgaiiwing route information. That information
containing the best options is then fed back tontébsite in an understandable format for the user.
simple diagram of this process
works is presented iRigure 5.

While most, if not all, trip planners
function in this way, they differ in
how their database server is
operated and maintained, dependir
on the mode of transportation and
the specific preference of the
company. In addition to this and of
course the typical telephone and
physical agents, some can also
distribute their tickets and
information through other trip
planners that serve as aggregators

Trip Option 1,
Trip Option 2, etc

Destination, Origin,
Preferred date and time of travel,
max cost preferred,
max travel time preferred, etc

Route Selection Server

for multiple operators.
P P FIGURE 5: A simple diagram of the process of a user querying a trip

planner. Users submit their preferences through a web interface
(not shown) which the server uses to produce options that meet the
user's criteria.

MAINTENANCE AND
OPERATION

There are four major
approaches which are taken by transportation oparttiat explain how their trip planners operatéhen
back-end including how they supply their scheduling ticketing information. These approaches are
classified here based on the number of transpomntagrvice providers included in each approach, the
amount of the Global Distribution System (GDS) ayamh used by most airlines, the approach used by
the European consortium of the International UrdbRailways (UIC), the general approach used by
most US transit agencies and intercity bus opesatord a collaborative approach that has one gautal
many participants who do not pay, such as Googiadit.

GDS APPROACH

In the 70’s, with the advent of new computer tedbgp, Global Distribution systems (GDS)
were created by airlines with the goal of autongathre process of distribution fares and ticketsdwel



agents. These proprietary systems now serve asadatsfrom which travel agents and trip plannets ge
information to sell to travelers. There are fouljan&DSs that dominate the market (Sabre, Amadeus,
Galileo, and Worldspan) and most airlines useastlene as a means of distributing their tickets.
Although initially created by the airlines for thewn benefit, GDSs also hold data for other busses
related to the travel industry including hotels aendtal car companies. Since the late 1990s ary ear
2000s when the airlines divested of ownership [&E)Ss have operated in an oligopoly because af thei
wide reach and the high cost of entering the madieines generally pay a fee to include their gwiots

in GDSs. The advantage to airlines is that GDSe lexisted for so long that airlines will be guaest
that their products will be distributed to a lakgeiety of customers through many offline travetiag

and websites that serve as trip planners. Thesernsysare also equipped with complex routing algoré
to analyze and return ticketing information basedre input of the user. Because GDSs are entrdnche
in the industry and have connections with many tgkath online and offline, they often charge ahig
price to airlines to distribute their productsfat, airlines are encountering problems tryindigiribute
their products efficiently and for less cost. Farstairlines, distribution services tend to be3Hdargest
cost after labor and fuel, even though they nodomdfer commissions to travel agents [24]. In 2008
GDS industry enjoyed a 30% return on capital whiténes struggled to even make profits [25]. As a
result of the high costs of maintaining a present&DSs, some airlines have begun reevaluating
continuing to use these distribution services. Withe past year, American Airlines decided to feate
its usage of Sabre. Other airlines like Southwithlue, and other low-cost airlines already derist

on GDSs. However, because of the dominating r@selsystems play in the transportation industry, a
huge amount of tickets sold by the US airline iriduare still distributed by GDSs — some estimgtgts
this number at 54% in 2005 [25] although it is hkehe figure is now lower.

EUROPEAN RAILWAYS APPROACH

Just as the GDS approach is a major way of managidgnaintaining data for trip planners and
is in heavy use in the airline industry, a wholsthaf European railways participate in a systemctwhi
presents another major approach to managing datadglanners. The approach of the European
railways was inspired by the common goal of connggbassengers and making traveling easier.
Because of the fragmentation of travel informatioayelers in each country would not have adequate
information to railways that operated outside & tountry. Additionally, they were often confused b
the complexity of the system which left them withited choice. The effort to integrate transpodati
information systems was led by the railroad indubtrdy, the International Union of Railways (UIC).
UIC affiliates note that, in order to make it ead@ passengers to travel across countries aridugarail
companies, the organization recognized that theged interoperable distribution — i.e., other Eesop
railways needed to be able to distribute informratiad tickets about other railways, to make itexdsir
their passengers to make connections. To ensuréhthavas possible, the body established standards
which the member railways would abide to allowifgeroperability. A single format is used to supply
and extract data, called EDIFACT. There is alsintarface software program available for railwayatt
need to convert to and from proprietary formatsoTmain databases are used to store information
regarding the fare and timetable information. MER(Multiple European Railways Integrated
Timetable Storage), which contains timetables ofél#vays, allows companies to have easy access to
scheduling data needed for their trip planners.[26k PRIFIS (Price and Fare Information Storage) i
the other database that contains the price arffidata. Both databases allow the railways to updagir
information on a regular basis and do away witligh amount of multilateral exchanges that wouldehav
otherwise been required [27]. With regards to eetéint and transfers of payments, the UIC has its ow
clearinghouse that deals with the settlement psobetveen railways and ensures that monthly fighnci
flows are timely. Moreover, for railways that petiitj GDSs used mostly by airlines can also disiteb
railway products [28].



TYPICAL US TRANSIT APPROACH

Generally, the two aforementioned approaches ae log railways (in Europe) and airlines.
Most other transportation companies tend to usmpler approach which normally consists of
developing the web interface on their own sites @nttracting out the algorithm development and data
storage to a third party. This generally tendsdmécessary because most transportation companies d
not have the resources to develop a sufficienthysbin-house algorithm for optimum route selection
Within the US, transit agencies, intercity bus apens, and a few small airlines use this approahb.
one notable exception is Amtrak, which developedi maintains its own trip planner. However, when the
aforementioned approach is used, tHgarty may develop its own proprietary formats athdards or
accommodate a few common standards which the walagion agency needs to abide by in order to
submit and update scheduling dadowadays, agencies seeking trip planners butyeiod want to pay
for a third party’s services have the option ohgsan open source trip planner called OpenTripRann
[29]. In addition to the trip planner, if the transptidia service provider allows sales of tickets, then
another system would need to connect to the tépm@r in order to process payments.

COLLABORATIVE APPROACH

Becoming more common nowadays is the approach vadpmretors provide their information in
a specified format to a central database for usetiip planner along with data from other operator
Google, Mapquest, Bing and Hopstop are among thgaaies that use this approach to establishing a
trip planner. In the US, transit agencies and Aknéng the only participants in these programs axtd i$
provided voluntarily. However, in certain Europeauntries, namely the UK and the Czech Republic,
operators are required to provide their data tac#rdral database. For participants of this approhe
main goal is to allow passengers to plan trips scemencies with ease. Participating operatorsisubm
their data to the database and their trip plammerdintained and operated by agrty usually from one
website, as opposed to the European Railways agiprelere one operator can sell tickets for another.

STANDARDS AND INTEROPERABILITY

As is evidenced above from the myriad of meansuinovhich transportation service providers
can provide their trip planners, there are no usislestandards that allow interoperability betweerdes
and various companies. Each company or group opaaies, such as the European railways that
participate in the MERITS/PRIFIS system and aigiivevolved with the GDSs, has come up with its own
standards based on its needs. Because of thigratitsh of data would not be currently feasibleagsla
common set of standards were created that woully éppll modes of public transportation and allow
for easy integration and interoperability of maggtems. A single standard should not only suffice
specifically for trip planners but they also needtow for interoperability with other standardisit exist
for other systems used by these operators to &lémse in transfer of information between systems. An
example of this is illustrated in the case wittnsihagencies where there are many different systhat
make use of information technologies and it isftepossible or disadvantageous to have all systems

6 Third-party trip planner suppliers such as Trapeze Group tend to accept data in their own proprietary
format (Trapeze also sells scheduling systems which has its own formats) and the General Transit Feed
Specification (GTFS)

7 The free 3 party multimodal trip planner accepts data in the GTFS format, shapefiles, and from the National
Elevation dataset. The service is provided by OpenPlans, a non-profit that uses technology to help public
agencies better manage data and serve their populations.



serviced by a single vendor. As showrFigure 6, a trip planner for a typical large transit agency
ultimately gets its information from the schedulsygtem by means of the agency database. However,
other systems also pull data from the agency databiad that data must be in a usable format.
Interoperability between systems will ensure thaemscheduling information is updated, these crange
are automatically available for use by the trimpler instead of the need to manually transfer &peci
information to conform to the format of the tripapher every time there is a change in the schedule.

Given the increased proliferation of ITS technodsgivithin transportation systems, it is easy to
see how standards can play a strong role. Fovérgtreason, the American Public Transportation
Association (APTA) created an extremely robustdad for transit agencies, TCIP (Transit
Communications Interface Profile). TCIP not onlgnaito satisfy conditions for the transit industuy th
is also interoperable with other general standafdise National Transportation Communications fo8 |
Protocol (NTCIP) which was developed in collabamatwith related stakeholders, including NEMA (the
trade association of the electrical manufacturmustry) and the Institute of Transportation Engise
(ITE) [30] [31].
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FIGURE 6: ITS architecture of a typical large US transit agency. The complexity and interdependency of this
system demonstrates the need for trip planner standards to be compatible with standards of other systems
within the agency.
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As comprehensive and well-planned as the TCIP aralnd, it has not been adopted widely within the
transit industry. Correspondence with industrydess reveal that there is no single transit agématy
primarily uses the standard. The General TrangtRpecification (GTFS), a standard promoted by
Google for use in its Google Transit project, hést anore transit agencies participating — over,4ith
a significant amount of those transit agenciesdasée US [32]. The popularity of the GTFS stanada
could be explained partly by the free trip plansenvice Google offers to transit agencies who stbmi
their data in the GTFS format. This would be ex@hnattractive to smaller agencies with insufficien
resources to dedicate to a trip planner.

The TCIP standard has not gained momentum largedyta the initial difficulty in applying the
standards. A Federal Transit Authority (FTA) projg&3] to create a multimodal trip planner in the
Chicago Metropolitan area examined the TCIP stahftarpotential use but discovered many problems
with implementation. In the first few years aftetroduction to the public, documentation for thenstard
had not been provided in the easiest format to leaf@st TCIP standard documents had been presented
in formats that did not facilitate ease of underdiag; the standards attempt to apply to all aspefctTS
relevant to transit. A lot of the systems represgémhay also not have been relevant to all agen&eea.
result, the standard created confusion for thggegrto implement it. Moreover, most legacy systems
used by transit agencies are proprietary and dolhdw the TCIP standards. It is generally the piels of
vendors supplying ITS technologies to try to crgatelucts for all transit systems and push forditan
agencies to adopt all their products in order tvpnt compatibility issues, instead of designirey th
products for interoperability. If transit agenc@s not require TCIP compatibility, vendors will ratsh
for it. As a result, the simpler GTFS is more wydesed although it is bare in that it lacks supparea
lot of features, such as real-time information cressibility features. However, it is importanniute that
the GTFS is an open source standard and althoegitect initially by Google, it is now maintained thy
GTFS developer community and has the potentiavédve to become more robust.

While the transit community seems to be making thvegd in creating a common standard, the
airline industry, as a part of the general tramélistry has also been pursuing one of its own. &edin
1999, the OpenTravel Alliance is a member-sponsorgdnization comprising the major players in the
travel industry including the GDS owners and maijdines. The goal of the organization was to @eat
an open standard for the dissemination of distidiutiata for travel companies. The most recentdstah
uses extended markup language (XML) to detail §igations for data exchanges and formats. The
format is in wide use and the OpenTravel Alliankzenes that “tens of millions” of messages are eafri
every day in its format [34], proof that the aidimdustry has arrived at its common standard.h@en t
other hand, Amtrak is the only company servingriitg passenger rail market and already has ita dat
available in its own format and in GTFS. This sitoia leaves the intercity bus industry as the angjor
mode within the transportation industry that hagnduced a standard for its member companies. The
relatively huge number of operators that exist imithe industry and the private nature of the comgm
are all factors contributing to this lack of a coommndustry standard. There hasn’t been any méjorte
to arrive at a common standard either.

There are positive signs within most modes thatramonly accepted standard for data transfers
are being created and developed. However, it i® @yiparent that significant problems will arise in
trying to converge to a suitable single standarcifionodes within the industry. The ultimate gshbuld
be to create a standard with the user-friendlinésise GTF$ that can also accommodate complexities

8 One of the chief complaints against the GTFS is its extreme simplicity which results in a lack of capability to
handle certain features that transit agencies want represented, one of which is accessibility features.
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and features of the various transportation modekeatso allowing interoperability with other
information systems used by operators. Specialstavald be taken to ensure that the standard ysteas
understand or at least that there are enough dotarnwefacilitate implementation so as to avoid the
mishaps of the TCIP. In the process to arrive istdtbmmon standard, many problems will arise due to
different conventions used in each mode. Even teslogies for similar concepts vary across modes and
operators. However, the process, which should Babaative, is not infeasible.

ASSOCIATEDLEGAL ISSUES

Within the literature, integration of trip plannisgstems does not seem to produce any new legal
issues except within the transit arena. The issaialynrelates to sharing and ownership of tranatad
The issue is fairly new and many transit agencée®hesisted sharing initially because they watded
retain the information for possible financial gair®wever, transit agencies themselves contendhibgt
do not want to be liable for misinterpretation dsrapresentation of information b¥f parties. This tends
to be of greater concern to larger agencies whilgller agencies see more benefit in participating i
systems such as Google Transit.

Two large transit agencies that were notable itatiag from providing their data to Google
Transit are the Washington Metropolitan Area TreAsthority (WMATA) and the Los Angeles County
Metropolitan Transportation Authority (LA Metro).eWs reports [35] [36] suggested that LA Metro
delayed in putting their information on Google T3#mecause the agency forecasted a decreased traff
to its own trip planner and wanted Google to paytlie data. For WMATA, the problem was not only
with potential revenues that Google could get fittndata but also a fear of being held liable faoy a
wrong information or misrepresentation of informat{37]. This was the case even though Google’s
standard agreement [38] and terms of service asitég39] indemnifies Google and the participating
agency from problems caused by any use. WMATA hadenits data available under a license which
included terms stating that WMATA could decide targe for the data at any time [40]. Additionaify,
there were any problems caused by poor qualityats dr misrepresentation of data, tfeparty was
obliged to pay all court and settlement costs. Ewaly, both transit agencies did agree to shagi th
information with very slight modifications to thtaadard Google agreement. For WMATA, this came
after many angry letters from the public urging digency to agree to Google’s terms [41].

The aforementioned cases demonstrate the dirdisiiugssociated with transit agencies and data
sharing. Moreover, it is important to note that ondjansit agencies (WMATA and LA Metro included)
are entering these agreements with Google whilengavseparate license available for other devetope
who also want to make use of the data. Transpdusimy analyst Tim Howgego [42] notes that the
practice of having two different licensing modeds the same data sets a bad precedence and does not
promote fair competition. Howgego's posits that Glets offering of free service does not make it a
charity or a non-profit organization. Google coalthose to advertise in the future to users basebeain
destination and time combination. In light of &lkse concerns, an FTA-sponsored study [43] suggests
that federal assistance is needed in clarifyingsand issues relating to culpability in ordernoairage
coordination on data sharing and standards.
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RESEARCH OBJECTIVES

With the previous sections framing the issue ofllo& of a nationwide web-based trip planner
by highlighting the lack of available informatiogpssems and providing a background on the statepf t
planners, this research effort posits that theticre@f an efficient and extensive web-based natida
door-to-door intermodal trip planner is neededdives many of these associated problems. The aim is
reduce uncertainty in route selection and the isenience that accompanies lack of information.
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FIGURE 7: Diagram of the proposed traveler information systdmansportation operators provide a regular
update of schedules and fares to the interagentgb@dae on the route selection server which gensratailable
travel options to users based on their input.

Whereas the current method of trip planning invslpultiple portals, even within modes, the proposed
system will present travelers with a single partaieet all their planning needs. Upon selecting a
specific trip provided by an operator, travelers dacide to be directed to the websites of opesdtat
comprise the trip in order to make a purchasenlihe purchase is offered by the operator. Theesgst
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will include operators from the major modal groipduding intercity buses, intercity rail, commuter
rail, transit, and airlines but it will also incledaxis. Taxis are included within the system beeanf the
recognition of the disjointed nature of the US publansportation system. They will serve as mexdns
connecting users who live too far from stationghia future, additional modes can be included depto
enhance the reach and flexibility of the systen.tRe modes with fixed routes (all modes excepisjax
information will exist on the schedule of tripsethssociated costs, and any critical informatiauathe
trip. Along that line, since the rates of taxis based on geographical areas, travelers seekiplgrdrips
will be able to see rates for taxis based on tleeifip distance of the leg of the trip that will berviced
by taxi. Also provided will be a list of a few tazompanies for that area along with their phone lyeng
and websites. The information on taxi rates foiotss localities can be assembled manually, as most
localities have that information available onlirreby phone. Additionally, a few third parties prdei
estimates of taxi rides, such as TaxiFareFinder,. @ can serve as a source of déigure 7 presents a
simple sketch of the proposed system.

The purpose of this research effort is to exantieeréquirements to creating the described
system. This paper will explore several issuesapartg to the creation of this system including the
support system needed, potential legal issuessuitable entities for administration and managerént
the trip planner. Several questions related toethesies which will be addressed are listed below:

* Isthere need for any support system to be pulaiceto facilitate the creation of this system?

» Will any policy implementation by federal agendieg). US Department of Transportation)
facilitate this move and if so, what specific pielg?

* What potential legal issues could erupt from theation of this system?

* How could this system best be initiated and manag®tdere could funding for the system come
from?

The research aims to produce a list of the needse&f and transportation operators in the cusysiem
and the benefits that the proposed system willgatdirnthem. Additionally, the research will identify
obstacles to achieving this system. In the enchdmap will be provided to serve as a guide to aafge
the proposed system.

MOTIVATION

A simple case of a traveler planning a trip frora@{sburg, VA to Boston, MA is presented in
order to truly gauge the difficulty of intercityigrplanning within the US and to demonstrate wtg th
proposed system is needed. Differences in plannitigthe current systen¥igure 8) and the proposed
system Figure 9) are highlighted for this case as presented foageler without possession of a personal
vehicle. With the current system, the traveler Wile to use many portals to ensure that a suitabte
has been selected. Even then, there might be spoestainty as to whether the best option is sedecte
based on the traveler’s criteria. Our traveler diegito travel by airline and eliminates all otherams of
traveling either because she might not be awatleenn, or because she assumes that they might et me
her requirements. The traveler ventures to thrdepegetals — Southwest.com, Priceline.com, and
Bing.com — to select the right ticket. Initiallynly the airline ticket is bought and our traveleits until
a week or two prior to the departure date to ptamfeans to and from Roanoke Regional Airport and
Boston Logan Airport, respectively. This time, theveler uses personal knowledge, her social né&wor
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and other websites to find her available options.

Y ——Priceline.com L ]
Southwest.com S
Ta— | Ya=rn
Bing.com »
Roanoke Boston Logan
Regional ) Airport

Alport 4-—» -
Blacksburg ) /

SmartWay ,\'Q'?; )
Transit Commuter A Transit
Bus _wd & =m=_Jnn|

Roanoke
Regional
Taxi $585?? Airport to Taxi $5852?
Boston Logan

Traveler's Airport
Knowledge

FIGURE 8: Diagram showing a typical trip planned under the current system. A traveler plans a trip from
Blacksburg, VA to Boston, MA. The bold arrows show the options selected. Note that the trip is broken apart
into segments, which are searched for separately through different portals.

Through these means, she finds out that on therdepaide, she can either take the SmartWay
commuter bus to Roanoke Regional Airport by mednbseoBlacksburg Transit bus or she can take a
taxi. At the arrival end, she finds out through eovsearch for the term “Boston public transportétir
through Google Transit that she can take the MBT3ilger Line from Boston Logan Airport. Aiming to
reduce her travel costs, and because contactswhigisocial network told her about the complimgnta
Wi-Fi network available on the SmartWay bus, shadbs to take transit to and from the airport.

BlFtksburg SmartWgy Airline

ransit Commutér 7 Hrs - $140 -

Bus 7
: A Wnll" —

Greyhound )
18 Hrs - 180 ‘ BTA Transit

15 Hours - $50
—

Amtrak
14 Hrs - $200

FIGURE 9: Diagram showing a typical trip planned under the current system. A traveler plans a trip
from Blacksburg, VA to Boston, MA. Note that only one portal is used and the user can get a sense of the
costs (financial and temporal) of the entire journey. 15



Such is the typical way in which travelers planitt@ps under the current disjointed system.
Segments of trips are often planned separately &ach other and at different times. Additionally,
travelers make travel decisions without being fallyare of all of the available options or signifita
details. For our traveler, contacts within her aboetwork might have omitted crucial information
regarding the requirement of exact cash fare diGhtb ride the SmartWay commuter bus. Such missing
information could cause inconvenience to our travehd could result in a missed flight. Additiogall
the nature of planning segments of trips separatalyalso cause inconvenience to travelers. Owelea
might have decided that she would take the Smarthiayto the airport but because she planned b tri
separately, yet she might not be aware that itleparture date was on a holiday such as Memorig| Da
the SmartWay bus would not be operational. Moreadbher current system involves much uncertainty and
creates the possibility for travelers to selegstthat is not the optimum route based on the legge
preferences. Perhaps our traveler is a studenisspming away for vacation and is not so much
concerned about travel time as she is with findrociat. She was not aware of the recent establishofe
a stop for intercity operator Megabus 20 minutes/edaway from Blacksburg. With such a low cosgtth
option would have been optimal for our traveler.

Under the proposed system, travelers would be aefaaanajority of available options and will
be able to plan trips in a door-to-door format aritlavoid the troubles associated with planning
different segments of a trip separately. Once Blataavel options are presented, the user cantelec
visit the websites of operators in order to purehickets. The proposed system will allow usenstiiize
only one portal to discover travel options and miadeplanning less time consuming and confusihg. |
will also reduce the need to have personal knovdexlghe area.

JUSTIFICATION OF THE SYSTEM

BENEFITS TOUSERS ANDSOCIETY

Although the proposed trip planner will mainly b&nhesers of the transportation system, there
will also be benefits to transportation operataorg society in general. As a whole, the system will
provide a substantial improvement in the natiowsrall transportation system in that it will make i
more efficient and easier to use. Subsequentiyilliachieve many of the goals established by SiEHA
legislation and current national and local trantgt@n objectives. One notable benefit of establigh
this national intermodal trip planner would be thastic improvement in information availability atiee
ability of passengers to identify intermodal cortitats. This will help to promote modes that are not
over-constrained or in high demand. A result of thill be reduced congestion on the major modes of
transportation. As congestion is a critical isstithe nation’s transportation system, this is apanant
byproduct of the system. These benefits are evidethie causal diagram #igure 10.

Establishing this system will also make it eastesfot the gaps in the nation’s intermodal
transportation system. While the BTS'’s Intermodadgenger Connectivity Database allows policy
makers and experts to gauge the connectivity ohéti®n’s intermodal transportation system, this
information is largely hidden from the public besauhe format is not appealing to the general publi
The trip planner will make those gaps more vistblerdinary citizens, whose complaints are usuhiy
driving force behind policy changes and infrastouetadjustments.
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Overall, the system will improve the nation’s trpogation system by making it more efficient,
increasing productivity, and making it easier faspengers to navigate. Additionally, the visibibfy
many different means of transportation will impravebility for disenfranchised populations who will
now have more options for travel. Additionally,less popular modes tend to consume less energy than
the ever popular automobile, there would be analvegduction in energy consumption and
subsequently, the environmental impact of transgiori. The tourism industry will also benefit besau
tourists will be able to navigate through the coyntore easily.

FIGURE 10: Causal diagram of the various benefits of the proposed system.

BENEFITS TOOPERATORS

For operators, participation in this system wilsere that one format is selected as a standard for
scheduling data. As a result of a single standarthie entire transportation industry, operatof fimid
an even greater amount of vendors will be availabkervice their internal scheduling systems. didy
will they be able to cut their costs because ofgiteater level of competition, but they will alsod that
migrating from one scheduling system to anothertaie a lot less time and resources than befoith W
a single standard, it will take less time prepadatp for the transfer to a different system.

Additionally, because there will be only one poftaltravelers to plan all their trips, operators
will also be able to see all the options availdbleavelers and this will present a better wagdsess the
market and decide upon new markets to pursue. iBdps transportation system will be easier to spot
and filled by operators looking for new venturesthis way, costs attributed to market researchbeil
reduced. On the other hand, as competition is &ser@ between operators because customers can better
evaluate and compare options, some operators fitghthat another operator is providing a better
option for travelers and can decide to shift resesifrom unprofitable areas. An example of thidate
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the case where intercity buses capture a significenket share of trips of less than 300 miles from
Amtrak. If that happens, Amtrak can decide to eliae certain stops along its lines. The eliminaabn
these stops could help Amtrak not only become raireient in operations but also make it a viable
competitor to the airlines for trips between 30@-54iles. Of course, this could lead some airlirestit
unprofitable routes and allow for more efficien@is process has the potential to increase the
productivity of the nation’s transportation indystA summary of the various benefits is presented i
Table 1, partitioned by the main recipient of the benefit.

Better access to resource: Increased productivity of  Cheaper costs to maintain internal

transportation system scheduling system
Better ease of navigation Reduction in overall fuel Shorter time and lower costs in migrating to
of transportation system consumption new scheduling systems
Improved mobility for Improved air quality Lower cost and easier means of identifying
disenfranchised underserved and surplus markets in
populations conducting market research

Reduced congestion on
roads and at airports
TABLE 1: Benefits of the proposed system to users, society, and transportation operators.

Subsequent sections of this paper will assessuttiert and past legislation on the national level
regarding the creation of a seamless transportagistem, with a focus on traveler information syse
They will also assess national and local transgortaagenda to determine whether the goals of the
proposed system complement those transportatiatigs. An analysis of the costs and benefits of
implementing the proposed system which will be drésem interviews with key personnel within the
transportation industry, surveys with transportasgstem users, and a review of nationwide tripméas
in other countries. Finally, a roadmap will be offé@ on how best to implement the system. The ropdma
will include a mention of the necessary playersieeeo participate to allow the system to function
properly, what actions they need to take to enthe@eystem works, and how the system can be sadtain
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CHAPTER 2 - LITERATURE REVIEW

REVIEW OF LOCAL AND NATIONAL TRANSPORTATION OBJECTVYES

There would be no logic in proposing a system ol to be incorporated within the nation’s
public transportation system if such a tool woubd satisfy national and local transportation ohjess.
To determine what the national and local transpiortaobjectives are and how they relate to multiaiod
passenger transportation, it is important to exartie objectives set forth by the various orgaronat
that govern transportation planning activitieshait respective geographical areas. In additidhad, it
is also essential to examine current and pasti#tiyis acts regarding transportation and concretierss
taken as a result of those laws and an evaluafiarmether or not the original objectives were achik
A review of these objectives and laws should yibkd official position of federal and local govermme
on the issue of intermodal passenger transportademoted before, special attention is paid to the
relationship between these objectives and travelermation systems that facilitate intermodal
passenger transportation.

US DEPARTMENT OFTRANSPORTATION(DOT)

The main agency in charge of formulating transgimgpolicies for the nation aims to create a
“safer, more efficient and cost-effective” trangation system for moving passengers through intdaho
supply chains. It is worth noting that the missidrthe agency is to

“...serve the United States by ensuring a fast, sdfejent,
accessible and convenient transportation systeinniegts our
vital national interests and enhances the qualftiife of the
American people, today and into the future [44]

In order to continue to fulfill that mission, thgemcy set numerous goals as part of its strategic
plan, a few of which create a direct overlap wita goals of the proposed nationwide intermodal trip
planner. The DOT’s goal of seeing an overall reiducin urban congestion through "increased
transportation capacity resulting from public ptevé&ransportation partnerships" can be met thr@augh
nationwide trip planner which incorporates variousdes of transportation and includes a mixture of
public and private operators. By juxtaposing untkzad modes such as intercity buses and rail with
over capacitated modes such as airlines, a natittnip planner will help increase capacity by
facilitating a more efficient use of available resmes. The availability of more connections alss tiwe
potential to draw more travelers towards using jgubhnsportation and reducing the number of peakon
vehicles on the streets, thereby reducing urbagestion.

In addition to this goal, the DOT also aims to aeéincreased use of integrated Intelligent
Transportation System (ITS) networks", a closeregfee to a trip planner. The final DOT goal which
coincides with the goals of a nationwide intermddal planner aims for an "increased access for all
Americans", which can be achieved by the trip péarbecause increased connections to many modes and
carriers will undoubtedly improve the access Anmargchave. Whether they live in rural areas ortieg;i
they will have easy access to the nation’s entitdip transportation network.

There are also many mentions of the intention doice pollution or any other adverse
environmental effects, all of which are byproduzftsin integrated public transportation system eeat
by a nationwide trip planner. The goal is to proenatruly intelligent system, not just mode-based
intelligence systems.

19



LEGISLATIVE AND FINANCIAL MOVES

While government agencies can have goals and olgedet with regards to a certain issue, if
there is no follow-up in terms of legislative actior provision of funding, the issue will not pregs. In
examining the legislative actions taken by goveminagiencies that intended to foster the creaticn of
seamless nationwide transportation system, it wst®dered that while there has been a significant
amount of effort by federal agencies and legistabedies the governance structure in the coumtriydi
how much can be accomplished by the federal govenhrAdditionally, federal transportation policysha
historically, focused almost exclusively on indiwad modes rather than intermodal connections [@]. S
while ISTEA viewed different transportation modespart of a larger transportation network, it
maintained separate funding for the individual nzodiedid manage to establish guidelines for
metropolitan areas to prioritize highway and traineeds of the entire region and an overall apprdarc
decision making regarding surface transportatioithwtocal and state governments could follow in
promoting an integrated transportation system. IS&Eo0 established the Office of Intermodalism
within the DOT however the office dealt mainly wittiermodal freight issues and as a result the term
“intermodal” within the DOT refers almost excludliy¢o freight intermodality. In addition to being
mostly focused on freight, the office also hadrargy focus on research as it existed within DOT’s
Research and Innovative Technology AdministratRITA). The office existed until a GAO report in
2007 [45] recommended locating the office outsifiRId A. Since then, the office has been disbanded
and integrated within the office of the Secretdry@nsportation in order to coordinate intermodal
efforts at the federal level. Whether that shifsvie@neficial, has not yet been determined.

The next major transportation bill, the TranspdotaEquity Act for the 2% Century (TEA-21)
[46] continued many of the basic policies and paogs earlier established by ISTEA. However, it
provided states and local governments with thetglbd use highway funds for transit projects, aveo
that seems to prioritize the achievement of gerteilabportation goals rather than goals for a fipeci
mode. Airlines, which are treated separately wdilpards to federal transportation legislations, vtttk
Vision 100 — Century of Aviation ReauthorizationtA47], received little focus on intermodal
transportation. While the legislature encouragé=imodal connections, it focused mainly on runwag a
terminal infrastructure.

Overall, while Congress has aimed to improve intefah transportation, an effort that is clearly
reflected through the various legislations, efftvdse not been coordinated. The fragmented nafure o
governance structures in the nation makes it diffior a coordinated effort to be taken. Additibpa
since the DOT still operates along modal lines, twilagpens more frequently is that modal goals are
pursued instead of system-wide goals. In additorecommending a relocation of the Office of
Intermodalism, the GAO report also cites three niggnes that inhibit intermodal transportation
development in the nation:

» Limited federal funding for intermodal projects bese of legal requirements

e Limited collaboration between stakeholder orgaritrad

* Limited ability to evaluate the benefits of suchjects

The GAO report explains that the continuing pract funding along modal lines gives less viabitity
intermodal projects as they don’t completely sgtibk requirements of either one of the modes aexiu
Additionally, the fragmentation of agencies andamrigations that deal with various facets of

transportation ensures that intermodal transportatevelopment continues to be inhibited. On d fina
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note, the limited ability that stakeholders havewaluate the benefits of intermodal projects pnéeve
progress because stakeholders cannot get a traétgtiae sense of the value of said projectss tiften
difficult to assess the impact of connecting tatanwide system when the benefits are spread sithhes
nation and becomes diluted for the stakeholdetisanmmediate area of interest.

METROPOLITAN PLANNING ORGANIZATIONS (MPOs)

While it is quite clear that DOT goals and misssupport implementing a nationwide trip
planner, the nation has a federal government sydiédmie the federal government might make certain
policies, it may be difficult to implement thosetfiey conflict with the policies of individual sést or
localities. For that reason, it is also worthwhdeanvestigate the goals of MPOs throughout théonab
determine whether their objectives coincide witht thf a nationwide trip planner. MPOs came into
existence as a result of federal legislations bxalized that effective planning for regions cooifdy be
carried out if it were a continuing and compreheagirocess, and involved the cooperation of all
municipalities involved. As part of their functioimscreating continuous plans for their respectiveas,
MPOs are required by law to produce a transportgilan and a transportation improvement plan which
is updated yearly. Since MPOs work with and arefriged of leaders from local areas under their
control, they present a great opportunity to actiessransportation objectives of those local areas
Transportation plans for a total of 5 MPOs, repnéag about 48 million people, 15% of the entire US
population, were reviewed and shows that theirathjes overwhelmingly support the proposed trip
planner. While all of these MPOs do express exigpport for the goals of the trip planner, their
various focuses reveals the different characteach region.

The Chicago Metropolitan Agency for Planning (CMABguses on performance and expresses a
goal of developing a transportation system thatimepes the performance of existing facilities [48].
Along with this, it aims to support proposals that only had this goal of improving capacity of siig
facilities but also ones that aim at improving cections between existing transportation faciliaes
providing better accessibility to surrounding larses. In terms of congestion relief, CMAP’s objezsi
are to develop a transportation system that imgraviermation available to travelers and reduces
recurring delay through incentives encouraginga#tee modes of travel. Along a similar line, the
Southern California Association of Governments (8JAims for “a seamless public transportation
system” and to provide a transportation system fe/meost of the gaps have been addressed"”, an almost
word-for-word description of what the proposed planner aims to achieve. Additionally, SCAG intend
to support more travel choices and improve theaality and energy efficiency [49].

Given that Boston is known as “America’s walkingytiand has one of the most extensive public
transportation networks in the nation, it is oritiirig that the policy of the Boston Region Metréifam
Planning Organization not only proposes to redetiance on automobiles and increase public
transportation mode share but also to encouragasiportation choices that promote a healthy lifesty
such as walking and bicycling" [50]. It is easys&®e how a tool such as the proposed trip plarmer, i
providing incentives for travelers to abandon peveehicles, encourages walking as it is oftermtist
common means of accessing transit stops. In additipgromoting a healthy lifestyle, the Boston area
MPO goals regarding mobility and equity also compats the proposed trip planner. The vision for
increasing mobility in the area is to "maximize thiplementation of multi-modal transportation
approaches in both urban and suburban settindading roadway, transit, bicycling, and pedesttidn.
terms of equity, the MPO aims to provide bettereasdor all including disenfranchised members of
society (the youth, elderly and disabled users,maathbers of zero-vehicle households). One of the
barriers to equity in accessibility of transpoudatioptions for disenfranchised populations, esjigcia
members of zero-vehicle households, the elderlythagouth is the lack of knowledge of available
options. If a member of that population is not aaiat an option is available to travel somewhita,

21



person will most likely not make the trip because option of a private vehicle may not exist. Hoarev
if all information exists at a single locationjsteasy to find out any available transportatioticos.
Likewise, the New York Metropolitan TransportatiGouncil (NYMTC) also recognizes the need to
maintain convenient and flexible transportationicks and set the goal of providing that in addition
“expanded connections, particularly between modesh&tween communities” [51].

The dissection of the transportation goals oftedl @aforementioned MPOs point to their implicit
support of the creation of an integrated and intetahtrip planner since it achieves the many gogls
having an efficient transportation system, thditath equitable and provides many options, while als
reducing the air pollution and increasing enerdiciehcy. However, some may still argue that these
objectives are mainly for application within theispective regions. This assessment is inadequate
because if residents in a region can easily adaesiies within the region, but then find themged
disenfranchised when it relates to traveling oatsiee region; they will still find that the transfagion
system does not meet their needs. Along the saiteeihes difficult to reduce air pollution due to
transportation in a region without considering fioity transportation originating or ending in tmegion.

When it comes to MPO goals that are complementatiydse of the proposed trip planner, the
Washington Metropolitan Council of Governments’ (WKG) goals coincide with the proposed system
the most of all the examined MPOs. In order to jmeweasonable access at reasonable cost,
Washington's MPO aims to have "a comprehensiveerafhghoices for users of the region's
transportation system", "accurate, up-to-date artkrstandable transportation system informatiorclvhi
is available to everyone in real time, and is dgendly for first-time visitor and residents, regiess of
mode of travel." There is also much emphasis oaticrg an integrated and multi-modal transportation
the region. Included among WMCOG's objectives is

"a web of multi-modal transportation connectionschiprovide
convenient access (including improved mobility wéttiuced reliance on
the automobile) between the regional core and negliactivity centers,
reinforcing existing transportation connections amrdating new
connections where appropriate.”

Additionally, WMCOG aims to "use the best availatdehnology to maximize system
effectiveness” while also providing a "user-frigndieamless system with on-demand, timely travel
information to users, and a simplified method ofmant.” Like the other MPOs, there is also the
environmental component to WMCOG's goals which aioneeduce VMT and increase mode share of
non-auto modes. Unlike the other MPOs however,naost likely due to the existence of Washington,
DC as a national capital, there is much focus okimgat easy for first-time visitors to use the i@gys
transportation system in addition to supportindi¢adnt, fast, cost-effective operation of integienal
passenger services" [52].

STATE DEPARTMENTS OFTRANSPORTATION

This paper proceeded with an MPO-focused appraadisterning the transportation policies of
regions and localities within the US because ofi¢igal obligation of these organizations to produce
transportation plans for their respective regidgt@wever, in most cases, MPOs do not receive funding
designated for areas within states. State DOTsttebd responsible for the bulk of transportationds
to be disseminated within their jurisdictions andding is usually expected to go in hand with the
policies set by the MPOs. As evidenced by the #atonsistency between the policies of MPOs and the
lack of seamless transportation systems, this hepless often than it should. Despite this discofine
many state DOTs have established a 511 travelemnation system to provide residents with
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information about traveling within the respectitatss. Unfortunately, most of these sites do ne¢ha
trip planners for users to plan trips across thgestather, many directed users to the websitssudrate
transit agencies within the state (lllinois [53plifrnia[54], Maryland [55]) or offered a trip plaer that
didn’t cover the entire state (New York [56]). Ewenll-connected states such as Massachusetts [57]
relied only on the trip planner of the MassachgsB#ly Transit Authority (MBTA) which does not
provide information for the transit agencies atwestern ends of the state. New Jersey [58] wasrilye
state to include a complete trip planner withivédar information system, although it is worth ngtithat
the website functions through the use of the Godgimsit trip planner and crucial information is
missing from the trip planner including fare infation.

Although more can be done, New Jersey'’s action shibet providing a statewide trip planner is
a relatively simple task. However, either becausgelack of vision or awareness, most states hate n
pursued this route, although they generally sesvia@ financial arm to the policies of MPOs. On a
national level, despite the presence of numeragisl&ions advocating for the creation of a seasles
transportation system both in terms of informatol infrastructure systems, no progress has beda ma
to arrive at a nationwide intermodal trip plannarfact, this issue is not even on the agendae®DOT.
It is also important to note that there is no sfietggislative action that aims to create a natiite
intermodal trip planner. The lack of actions toatesa nationwide trip planner even though polities
the necessity of such a system emphasizes theforeewre research and advocacy around the issue.
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CHAPTER 3 - APPROACH AND METHODOLOGY

With the purpose of exploring the requirementsiplementing the proposed system, this
research sought to determine the costs and bepéthie system, in addition to the current needssefrs
and transportation operators. This was necessamdar to provide a guide on how best to implentieat
system. The main method of analysis employed wasvilews with representatives of stakeholders
within the transportation industry. These stakebddvere from transportation service providers Ut
Department of Transportation, and private sectgawizations involved or seemingly involved in the
development of such a trip planner. Additionallgnisportation system users were also surveyed to
determine whether this tool being proposed toitatd planning intercity trips will be seen as wseir
necessary by travelers.

INTERVIEWS

The general goal of the interviewing phase waaiitnlla collective attitude from the perspective
of each of the respective groups regarding thélividual opinions of the system proposed by this
research effort. The research sought to determivet these stakeholders perceive as specific support
systems that would be needed to encourage théicipation in such a system. The number of
transportation service operators contacted wamdltlding 7 airlines, 3 intercity bus companiesj dn
intercity rail provider. Because of the organizatsounique role in the development of a nationwiife
planner, Google was also contacted although itesentatives refused to comment. With regardseo th
DOT, there were a total of conversations with 4espntatives and each person came as a refemrabfro
previous. An interview was also conducted with ghesident of the American Bus Association (ABA).
As expected, it was much more difficult to talkidividuals with ties to the private sector. Wheasons
were cited for a refusal to answer questions cg giterview, the most common reason given wasdhe f
of divulging proprietary information. However, extdor the set of questions directed at Google, the
other companies received questions that were mepahyon questions. Telephone interviews were
identified as the preferable medium for the intewwbut email was allowed if responders did not hhee
time or were unwilling to participate by phone.dntiews were intended to be conversations that were
free flowing and interviewees were encouraged &akms freely as possible.
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DOT REPRESENTATIVES

Representatives of the DOT were interviewed to Gintthe extent to which any semblance of a
nationwide trip planner was on the agenda of thd D&lditionally, they were asked to provide several
obstacles to this issue being fully pursued byatency. In addition to these obstacles, they wiere a
asked to provide clues as to what the DOT coultbgmush the agenda forward and to persuade
transportation service providers to participatdenms of incentives. Representatives intervievead¢d
to be more heavily involved with transit and paptited in Federal Transit Administration (FTA)
projects. Two were from the DOT’s Research andvatise Technology Administration’s (RITA) Volpe
Center, the main interviewee was a program managemRITA’s ITS Joint Programs Office (Mr.
Yehuda Gross), while the remaining individual dad specify which branch of the DOT she worked
within. Specific interview questions are providedTliable 2. If representatives were not able to answ
certain questions, they were asked to provideexeate within the DOT who would be better suitad fo
that question.

Is the issue of a nationwide multimodal traveldoimation system currently on the agenda of DOT? | If
so, to what extent?

Based on analysis from the transportation objestofemajor MPOs, recent Transportation Bills, and
current DOT objectives, a seamless passenger teapn system seems to be something that planning
organizations are verbally touting but there ismath being done to promote this. Is this something
that DOT could possibly be interested in pursumthie future?

One of the noted obstacles issues presented istdratards are needed. If there exists TCIP stdadar
that could properly accommodate traveler informraigstems that incorporate multiple modes, both
intercity and intracity, would the DOT support matidg all agencies benefiting from federal funds to
make their information available in such a form#&hwm a certain amount of time? Would the DOT be
willing to assist smaller transit agencies in teohgproviding funds to make their information awdile

in that format or to hire personnel to handle that?

Are there any specific concerns that DOT might hawer the pursuit of a web-based door-to-door trip
planner?

What types of current government assistance angdeo to the various modes of transportation
especially Intercity Bus and Airlines (excludingssgty)?

What possible incentives does the DOT have inriteraal that could be offered to lure in private
companies to participate in such program?

| would like to know where | can find informatiom ¢he types of current government assistance are
provided to intercity bus companies (e.g., Greylib@oach USA) and the Airlines (excluding
security).

What possible incentives does the DOT have inriteraal that could be offered to lure in private
companies to participate in a nationwide multi-mddp planner?

Are there any other issues that are being overldidke

TABLE 2: List of interview questions addressed t®@D representatives.
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REPRESENTATIVES OF TRANSPORTATION SERVICE PROVIDERS

Transportation operators were contacted to addpasstions that mostly dealt with the perceived
disadvantages and advantages of participatingnatianwide trip planner of any kind. They were akke
to give examples of incentives that would entiagrtparticipation. A list of all questions addreds$e
transportation service providers are provided ibl@&. While several large intercity bus operatoese
contacted individually, they either declined toadiss their business systems or did not reply toasis
for interviews. Operators that were contacted, agGreyhound, noted the preference of dedicating
resources to business practices instead of patiogpin a student-led research. Instead, an irerv
with Mr. Peter Pantuso, the CEO of the American Bssociation (ABA), served to provide the
industry’s point of view. The trade group, basetMashington DC, represents over 1,000 motorcoach
and tour bus companies in the US and Canada. @feabiperators contacted, only Amtrak and the
president of the ABA provided interviews.

What do you perceive as some of the possible dasddges and/or benefits of participating in a web-
based intermodal trip planner WITHOUT fare inforraatprovided?

What do you perceive as some of the possible d&sadyges and/or benefits of participating in a web-
based intermodal trip planner WITH your compangBexiuling AND ticketing (fare) information
available next to other competitors (within the samansportation mode and including other modes)?
From your organization’s standpoint, what are soffrtbe pros and cons associated with having edher
public or private operator manage this system (aatieduling AND fare information)?

Do you think that your organization would be widlito have its information included in such trip
planner? If not, why and would the position chaagen if it were guaranteed that no surcharges would
be added to the ticket price and that they woutdudkrevenue for tickets sold through the trigpher?
What are possible incentives or provisions thatlditwe needed to make it more attractive for your
organization to include its information in thisgtplanner [the proposed system]?

What do you perceive as the single major obstheerust be overcome to have such a system that is
being discussed?

Are there any other concerns or issues that has®lg been overlooked or do you have any other

comments?
TABLE 3: List of interview questions addressed tartsportation service providers.
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GOOGLE

As the initiator of the most widely used standardscheduling data among transit agencies and
the owner of the most complete intermodal trip ptamin the US, Google plays a significant roleha t
guest to achieve a trip planner that has extemsaeh throughout the nation. Due to the secretide a
competitive nature of the private industry, Goagleponded that most of the questions required
confidential information. Understandably, its req@etatives could not address the questions. The
guestions are presented in Table 4.

What were the original goals of Google Transit? Wiag it started?

What are plans for the future of the Google Trapsifect? Any incorporation of real-time informatio
possible? What considerations are there withirGh&F to accommodate the changing technological
landscape (real-time information, need for accdgginformation)?

The General Transit Specific Feed has an integeftinmat that has some limits (limit on the maximum
allowable transfer, some service information carr@handled). Are there any plans to address oifynod
these in the future?

Are there any plans to include other modes of partation (intercity buses, airlines) to have dytru
intermodal trip planner?

How willing is Google in spearhead such an initiatio establish a nationwide intermodal trip planne
[similar to the proposed system]?

What are some of the barriers and perceived disadgas that would need to be overcome before such
initiative can take place?

Are there any possible government incentives thalccmake it more attractive to Google to pursue th
initiative?

From Google’s perspective, why have some trangibeigs not made their data available to be
incorporated in Google Transit?

Are there any possible incentives to companiesagiethcies as a whole to participate in such a system
so, what are they?

Are there any other concerns or issues which haveeen addressed?
TABLE 4: List of interview questions addressed todgle about Google Transit and the GTFS.
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SURVEYS

The creation of an efficient and extensive web-Basermodal trip planner could be
instrumental in solving some of the problems intgricavelers encounter when traveling by public
transportation, especially for trips that requisnsfers between various modes. The majority cfethe
problems stem from the lack of adequate informaitiomne location which makes the trip planning
process unnecessarily complicated. The purpodeedfurvey, presented in Table 5, was to verify that
these aforementioned problems do exist for intgtcitvelers traveling by public transportation. $he
problems include the lack of information regardamgnections to certain parts of the country, a lafck
central source of information for travelers, ane tésulting restriction it places on travelers.sThi
research maintains that vulnerable travelers witkmowledge of services to certain areas may forego
their plans because of the perceived lack of sesvio their destination. The survey aims to eislugport
or refute the idea that travelers will benefit méicdm a web-based nationwide door-to-door trip pkn
that allows them to plan across major transporatodes.

How often do you travel between locations lesrapart? Multiple Choice Options4
times amonth or more
frequent, 1-3 times @onth, 4-
7 times ayear, 3 times a/ear or
less frequent

When you do travel that distance, which form ohgortation are you Multiple Choice Options:

most likely to use: public (air, train, regionall taansit, bus, or any Public and Personal

combination) or personal vehicle:

For these trips of that distance, what is genethymost problematic Free Response

aspect of travel for you? In other words, if theses one thing you

could change about these trips from the time yaudeone door to the

point when you enter the doorways of your destimativhat would it

be?

How do you usually plan these types of trips? Whaburces do you Free Response

use? These could be specific tools on the inteusatg your

knowledge alone, travel agents, etc. Please beta#edl as possible.

Is there any tool(s), improvement to the nationwid@sportation Free Response

system, or any idea you can think of that would enialeasier or

simpler to plan your long distance trips?

[The proposed tool is revealed and detailed toghsicipant] With Multiple Choice Options: Very
this description in mind, how important do you thihis to have such a Important, Somewhat
nationwide door-to-door trip planner that allowsiyto plan across Important, Neutral, Somewhat
different modes including intercity bus (Greyhoultkgabus, etc); Unimportant, and Not

trains (Amtrak); airlines; and public transit (sudbys, buses) to find the Important
cheapest or shortest route?

TABLE 5: Survey questions addressed to public tpargation system users.

Information will be gathered from travelers on thaejor problems they experience when
traveling from one city to another by means othanttheir private vehicles. Participants were asked
several questions in relation to their intercigviel behavior and asked to assess the level ofrtame
of such a trip planner. The end goal is to deteemvhether this tool being proposed to facilitatenping
intercity trips will be thought of as useful or@seded by travelers.
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The survey was administered to travelers of legalwho tend to conduct intercity travel by
means of public transportation. Subjects were apgred at various locations in the Washington, DC
metropolitan area including Union Station at Amteaid BoltBus terminals, and also at the Megabus
terminal. Additionally, a few others were surveysdphone. Surveys were conducted during a wide
range of times, ranging from weekend mornings tekday evenings. Participants were directly asked
guestions and did not complete the survey indepehdd his method was used because the survey took
about 15 minutes each of the participants' timé witme sessions reaching 20 minutes. It was
determined based on a trial that participants waoldvant to complete the survey in its entiretiess
the participants felt that the process engaged thentonversation. Because of the relatively lome
of surveys and a research staff of only one, ofilp&ticipated in the survey.

Participants were asked four questions for vardistnce classifications (50-150 miles, 150-300
miles, 300-500 miles, and over 500 miles) about fhequency of travel, mode most frequently used,
problems encountered while traveling, means ofrptag) any suggestions to improve the trip planning
process. After these preliminary questions, paudicts were provided details about the purposeeof th
research and the proposed trip planner. They viiere dsked to judge the importance of the trip mann
Special care was taken to ensure that particighdtsot know the specific purpose of the survegrider
to avoid influencing their responses.
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CHAPTER 4 - ANALYSIS OF NEEDS AND BENEFITS

The results of the interviews and the surveys aeslio analyze the current needs of users and
operators and the benefits that implementatiom®flystem will bring. These results suggest that th
proposed trip planner is a much needed tool not fmlusers of the transportation system but atso f
operators. While it is clear that the issue isarothe agenda of the DOT, representatives fronDth&
reveal a general perception that a comprehensitienmade trip planner is a much needed tool for the
US. Operators also see a way to derive benefit thensystems. Users surveyed about the importance o
the system likewise overwhelmingly support its iempéntation.

USERS

Of all the potential beneficiaries of the systesens might gain from the system the most. All but
1 of the 39 patrticipants found the proposed trgnpkr to be at least somewhat important while 28
deemed the planner very important. Because theguvas conducted in-person, it allowed for more
conversation than just simply providing answerguestions. Often, conversations continued with
participants long after the survey. One conversatvealed the potential for current informatiosteyns
to isolate the elderly. Since most elderly trav@l®ay not be familiar with the use of computers #ued
internet, they often get travel information by pbpim person, or through a relative. Nowadays glier
certainly not nearly as much information easilyilde by phone as there is on the internet. THerg}
participant noted how he, like other seniors, hmchach time to travel but they are being pricedajut
the market from the very start. He didn’t thinkvias fair and believed that the government needed to
offer better ways for less wealthy folks to travies. his answers to the survey questions reveated, h
always called specific airlines (United and Contitad) to check on their prices and even when ipsigr
being scheduled at least a month ahead of timgyrtbe always ranges between $500 and $600 round-
trip, a far cry from the BTS reported average ajl$374 [59] from the Cleveland airport or theiowél
average of $337. He considered his Amtrak ticket little under $300 for the same origin-destiratio
pair a relative bargain. While this traveler représ a single data point, he highlights the need of
disenfranchised populations to be provided betéons for transportation. Since transportatioriays
were dispersed through so many portals, it wagdlfffor the participant to easily seek out anelritify
travel options that fit his financial requirements.
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Particpants Choice of Transport Based on Distance
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FIGURE 11: Graph showing participants’ choice adrisport based on intended travel distance. Privafters to
driving in a personally owned vehicle and publidems to all means of public transportation inclugliairlines,
intercity bus, commuter and intercity rail, andrtsé.

Another issue highlighted by participants was thpartance of location, trip purpose, and
number of people in the traveling party. Theseigaents noted that they were more likely to drifve
they were traveling somewhere with friends or fgreiven if the distance was far. Additionally, iEth
location being traveled to was thought of as igsalah terms of access to public transportationomisti
they would not even consider taking public tranggdn to get there. Instead they would automdyical
use their private vehicle if they had one. Howeiteseemed clear from their responses that abo®e 30
miles however, distance mattered most, as showigure 11. The graph shows the importance of
providing better information for long distance tehas most travelers in the survey seem to shwndri
distances over 300 miles. Additionally, one coul@gs that an attractive public transportation syste
might entice more travelers to also travel shatatices by public means.

In Table 6, results show a plethora of channeld bgeparticipants to plan their travels. With just
39 participants, 34 distinct means of planning wisted. Although there were a good number of means
used to plan, most of these means are fragmerted alodal lines. No web-based planner was
mentioned for intercity bus travel that containearenthan one carrierWeb-based methods used for
intermodal planning were Hopstop.com, which corgamainly transit and Amtrak information, like
Google Transit. Additionally, participants mentidneonducting a general query on a search engine as
another means to obtain information, with Googledéhe preferred engine. Participants were also
asked to name a problem they wish they could eateifor each distance bracket for the entire joyrne
from door-to-door. In the Table 7, participantdated responses are grouped into categories. Eor th
problems encountered while traveling, four categgp(finding connections to stations and airports,

9 Most likely due to its non-existence
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Carpool Hotwire.com Megabus.com Amtrak.com Priceline  Hopstop.com
Personal Expedia.com Boltbus.com By phone Travel Agent
Vehicle

Kayak.com Greyhound.com In person Google search

Individual airlines Washington Deluxe Having a family
(United, Continental, member make
Jetblue, Delta, US reservation
Airways, Southwest,

Airtran)

Sidestep.com (now Chinatown buses
merged with Kayak.com)

Buddy Pass Transbridgelines.com
Priceline.com In person
Groupon.com

Orbitz.com

Travelocity.com

Bookingbuddy.com

AdventureTravel.com

Bing Travel

TABLE 6: Trip planning portals listed by survey pizipants, classified by mode.

layovers, and lack of knowledge on where to stetdearch) can be solved by a basic nationwide trip
planner, including the second most popular issue.

When asked about possible improvements to makasieeto plan for intercity travel, 21
responded with suggestions of which, 15 advocaied hationwide intermodal trip planner. In their
collective words, the participants wanted a singyletem that served as a central hub of informaton
provide cheaper options, better transfers, andrimddal connections with the option to plan travehi
door-to-door.

The survey shows that not only can the currertblpros that travelers view as important be
solved by a nationwide intermodal planner but thiéective view of the participants on improvinggatri
planning amounted to a description of such sysf&ra result, participants showed overwhelming
support for the implementation of this system. Tdmults reveal that there are too many traveler
information systems which do not provide enouglbrimiation to travelers and that the lack of suffitie
information on public transportation options isvittg travelers to private vehicles for shorter alistes
even when they would like to journey by public mgan
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List of Problems Encountered While Traveling Number of Participantslisting this

asaproblem
Delays and Unreliability of service 19
Finding connections to station or airport to arahfrhome 12
Going through airport security 5

Personal Comfort and Preferences - (crowdednkssjlmess, 5
hunger and noisiness from other passengers)

Layovers (Too long, and too short, where travetewust rushin 4
order to transfer)

Physical comfort (inadequate space, no rest stops) 3
Being on standby status 3
Carrying luggage throughout journey 1
Lack of knowledge on where to start search 1
Cost 1
Deciding best time to purchase tickets 1

TABLE 7: List of problems that survey participaristed they encountered while traveling

OPERATORS

As for operators, benefits to participating in lieposed system are generally perceived as being
the increased distribution of their services. Nayawill visitors be able to find out more easilgaut
connections to the operators’ services if they nmastel to the operator’s service area, but théesys
might draw new users who might become attractedaboperator’s services to become perpetual users.
In the end, if the system works to make publicdpattation easier to use and draws a greater anobunt
users to the nation’s public transportation systhgperators will benefit although the benefitigimt be
so dispersed that individual operators might nééctea significant change. The ABA’s Pantuso nakbed
benefit that participation in such a system couwtéptially offer in terms of providing more oppantties
to travelers who would now see a variety of optimnghere they can travel. In his view, the sigrafitly
lower cost of operating intercity buses compareditimes and rail, provides the intercity bus istiy a
more widely extended network and has a potentiaétge as a means to connect travelers from smaller
areas far from airports and rail stations or vieesa.

For the airline industry, the benefits from pagating in the system would come from reduced
costs that would come as a result of increaseddgeeover the GDSs. Even though all attempts taiobt
interviews from individuals within the airlines tafailed, one can see how the availability of an
additional viable distribution option can press@GieSs to reduce their rates. However, most airlines
would probably continue to list their services ba GDSs until the proposed system is proven to have
wide enough reach.

Because the intercity bus industry has made vithy headway in aggregating its scheduling
and/or ticketing information, as have other indestfe.g., airlines and transit), the system wdnaddefit
the industry a lot more than other industries. Bsmhad a positive initial reaction to the desatibe
system as he cited the frustrations of many inieknis operators that the only way to get comprsiven
information about traveling across the nation heentthrough Greyhound although there are
approximately 60 to 80 other carriers. Becausdisfdeficiency within the industry, Pantuso notieal t
the ABA has already been examining various opttormeove in a direction that can provide travelers
with comprehensive access to the entire industitypagh many of these options are not directly
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addressing the problem. He noted that the Kayakmoudtel® is an especially attractive model to the
trade group because it circumvents the complicastare of collaborating with ticketing and pricing
information. The projects aimed at fostering maskaboration are BusReservations.cbrand a product
called GroupConnect.cdfin collaboration with the Ontario Motor Coach Asistion. These are
designed to allow for easier collaboration betweampanies however, as mentioned earlier, they tlo no
allow travelers to plan their trips but serve masdools for operators. Overall, the proposedpigmner
would generate a lot of interest from intercity loperators and there is a general acceptance among
members that this is needed within the industrgnithe viewpoint of most operators in the
transportation industry, it would serve as a gves to increase distribution of their products.

10 Note: Kayak.com is an aggregator site. It only requires consent from travel site owners that their sites are
“mined” and doesn’t require much collaboration. However, many bus operators don’t offer a means for
passengers to buy their tickets online.

11 Currently, the site is mirror of another site charterbusconnect.com which is only for booking with charter
bus companies

12 GroupConnect is strictly for business-to-business interaction and is aimed at the tourism industry, with a
focus on charter and tour buses. One of the practical goals of the website is to facilitate packaging of deals
through multiple companies.
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CHAPTER 5 - ANALYSIS OF OBSTACLES AND COSTS

While all parties agree on the need for the progpagstem and the benefits the system will
provide to the nation’s transportation system,dhiemot a clear consensus on how to approach the
implementation of the system. One reason for thike existence of many obstacles and costs to
achieving this system.

FUNDS

Funding appears in this section not as an obstatlause such a system has not been previously
proposed and failed because of a financial roa#bRather, the financial cost of the system is seea
price the industry or society has to pay to indititis system. If public funds are used to initiais
system, the cost is likely to be marginal compadoetthe nation’s total transportation expenditutes.
initiated by the operators, the costs are likelpeasshared among operators and then passed unsaruse
the form of slight fare increases. With the papétion of many operators, this is unlikely to hawech
effect on users. Besides the general cost of thteisy some smaller operators within the intercity and
transit industries that may not have schedule abkelin a digital format could encounter financial
difficulties in converting data to the proper fotmahey would need to obtain the funds to cover the
additional operating costs associated with maiimgiskilled information technology personnel. Inida
in a Necessary Steps which provides recommendatiosseps for implementation, solutions are
presented for creating a means of reducing thedound these operators.

LACK OF WILL

While funding has not been an obstacle, the lackilbfind vision is seen as a major obstacle to
achieving the proposed system. Even though mamggyrarticipants and interviewees saw the
implementation of this system as a DOT duty, naaipe interviewed or even representatives from the
DOT expects the creation of the system to comeeahand of the DOT. In fact, DOT representatives
admitted that the issue was not on the agendaeaddpartment or a research project within the
department’s research arm. Although European retioansport ministries were quick in recognizing
the need for such systems and making moves toligstahwithin their respective countries, the D@as
failed to specifically identify such issue. Progritanager at the ITS JPO Yehuda Gross noted in the
interview that this trip planner would be hard-m&s to find traction to be initiated by any DOT rih
in part because of the heavy influence of the mduostry on the US economy; the industry will vidve
move as antagonistic. Accordingly, active movesiftbe administration to promote public transpootati
would be strongly resisted by lobbyists from th&éodndustry and other benefiting industries.

DOT is not the only entity at fault either. Hugévate operators have made little effort to
improve information coordination for their customahort of taking over other operators. Whetherabr
it is due to the relative weak presence of theipigactor within the transportation industry or the
apathetic attitude of operators towards their custs, if this obstacle is not overcome, no progress
towards a nationwide intermodal trip planner wél inade.

POTENTIAL REDUCTION IN REVENUES FROM WEB TRAFFIC

One of the minor but critical obstacles to parttipg in this system that affects only operators
has to do with the reduced traffic to their webaitea result of participation in such a system.&om
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operators bundle vacation packages and offer atimenities and advertising that appeal to travelers
using the sites. If web traffic on an operatorte siecreases, the value of advertising and thecelsaof
more travelers purchasing bundles diminish. Opesatithout a website or one that has low traffie ar
likely to be unaffected by this issue or at leastc These operators are most likely to be clusterthin
the intercity bus industry. The issue is labeledhasor because in actuality, very few operatorsiabt
generate a lot of advertising on their sites. Haege transit agencies such as Washington, DC’s
WMATA have difficulty getting a steady stream ofilivig advertisers. The airline industry has the mos
to lose in this sense because of the prevalenbarafles within the industry.

LACK OF TRANSPORTATION INDUSTRY DATA STANDARD

A more significant technical issue involves theklat an acceptable standard for the
transportation industry. This very obstacle wascthly a few transit agencies in a recent repomsped
by the FTA’s Office of Mobility Innovation [43] asome of the reasons for which they are not partgakin
in Google Transit in addition to other problemsluging a citation that the GTFS format limits the
maximum number of transfers and doesn’t includeessetvice information (e.g., accessibility to the
handicapped, etc.). Gross however suggests thé thieise reasons are sound, they are only serging a
excuses. He further noted that the mostly largesttagencies that held out on their informatiomge
added to Google Transit did so mainly becausertfoernation is being provided freely to Google. The
transit agencies believe that they should receiyenent for their data and it is unfair for otherptofit
from their information.

While Gross does not believe the issue of a standartransportation scheduling data is
responsible for keeping some transit agencies #loaning their data with the public for incorporatia
aggregate trip planners such as Google Transitjghue does exist and issue of will become sizanifi
with the push for an intermodal trip planner. Ag¢ thoment, Google Transit contains mostly transit
agencies however an intermodal system should g@fiogmation in a format that is usable to all modés
transportation.

POTENTIAL LOSS OF CUSTOMERS

Another noted obstacle or cost facing operatorsqiaaiting in a trip planner is the potential to
lose riders to other transportation options thathhbecome visible to users. The idea is that witsms
see more attractive options presented next toghierothey regularly choose, they might opt to ttie
more attractive offer. However, while acknowledgihg existence of this obstacle, the ABA’s Pantuso
noted that the situation could also go both waysobiserved that the improvement in intercity buses,
especially along the east coast corridor wheresdaseequipped with Wi-Fi connections and eledtrica
outlets, has not really taken riders away from otmenpanies but actually cause a bit of a modé shif
towards intercity buses. Accordingly, a DePaul @énsity report [60] that studied the rise of popiyanf
curbside buses in 2010 confirms that during theestime period, ridership figures for traditionalsbu
lines such as Greyhound benefitted from a spill@frct which saw travelers viewing intercity bus
travel in a more positive light. Extending this cept, an improved public transportation systemthas
potential to increase the share of Americans ugstdgic transportation.
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CHAPTER 6 - IMPLEMENTATION OF THE SYSTEM

Much work needs to be done in the move towardsemkess and efficient intermodal
transportation system for passenger transportfdlfmaving sections provide lessons that can benledr
from other intermodal systems such as the US ftéiglustry and systems in Europe. In combination
with the lessons learned from these systems, tlmniag sections will also utilize insights fromeh
interviews and surveys to provide a sketch of amwap that the public transportation industry maket
to achieve a completely intermodal trip plannepad of the overall goal of achieving a seamless
transportation system.

LESSONS FROM THE FREIGHT INDUSTRY

Unlike the passenger transport industry, the natifsaight industry has evolved into a highly
intermodal industry. The industry has progressedl point where it exploits the strength of each enod
and integrates it to work in the entire system geamless manner. Shipping is now largely usedulix
cargo and imported international goods while ailised for long distance haul for heavy goods.Hen t
other hand, trucking functions as a flexible moaielécal pickup and delivery and also short diséanc
haul. Air transportation is mainly reserved fordatistance haul for more valuable goods. The advent
seamless intermodality in freight transportatiomeaas a result of several factors. Changing public
policies, the need for more efficient operatioms] the advent of technological breakthroughs ahked
together to create a push for an intermodal freigthiistry. Freight companies knew that to becomesmo
efficient, they needed to implement a seamlesesy#h ensure that goods were transferred from ships
their various destinations as quickly as possildriving force for this was the containerizatiocitioe
industry and standardization of the sizes of comta and latch systems used [61].

In addition to this, government deregulation in #980s also allowed companies to deal across
various modes and opened up the market [62]. Tlowed freight companies to offer customers the
opportunity to deal with only one bill of landingjmplifying the financial process. Additionally,
technology also allowed for automation of the loadand unloading process, management systems, and
other complex systems involved in operations. Assallt of a combination of all these factors, modes
within the freight industry generally operate withhe markets in which they’re most efficient. OBk
of rail traffic deals with distances of less thd&® miles in the US because trucking is far moreiefiit
for that range [61].

There are some differences in decision patternsdmgt the freight industry and passenger
transport. Being more focused on profit maximizatitdhe industry is naturally forced to become very
efficient in order to expedite the shipping procéssustomer of the freight industry often has alguf
getting goods from one point to another as quiekigt safely as possible. Because businesses are the
major customers of freight companies, natural lssrpractices will dictate that the most economical
means that satisfy the shipping specificationsgtand safety factors) are met, without regardsiier
specific means. Naturally, the process allowedjfrecompanies to compete to provide more efficient
services. As each leg of the shipping process beagtimized, transfer points emerged as major
bottlenecks and freight companies sought to cretatedards, arrangements and deals to allow more
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efficient transfers. While for physical integratiand improvement of efficiencies in transférshese
differences would matter, they factor in less far tase of information integration.

The passenger transport industry can examine sgeaféhow the freight industry came to
achieve the high levels of efficiency it currenglyperiences. The industry took advantage of new and
advanced technology, collaborated to create stdadarenable interoperability, and lobbied on biebial
and benefitted from changing government policiesirAllar approach must be taken with the
information system in passenger transport. Membktise industry must collaborate and use advanced
information technology to achieve a seamless systé@y must also lobby on behalf of government
policies to help foster the right environment. Altigh the government has a higher responsibility to
encourage change for the better, operators shatleipect the government to initiate the process of
creating an integrated information system. Thaketqtion is unrealistic because of the general slow
pace of government. There needs to be coordinffimdsstaken through many means and from all sides
airlines, rail, intercity bus, transit, and the deal government.

LESSONS FROM EUROPEAN SYSTEMS

Despite some fundamental differences in the govemand structure of these respective public
transportation systems and the characteristicsesfet nations, European trip planners can offer some
lessons for the US. It might be tempting to attigbiine lack of a nationwide trip planner in the i0$he
size of the country; however it is important toentitat even in US states much smaller than some
European countries, policy makers have failed fglément a statewide trip planner. As mentioned
before, only New Jersey offers a statewide trimpéa on its 511 website and even that system dates n
provide travelers with enough information for triiwg. Observers might also be tempted to claséiéy t
process towards integrating information systemsiash simpler within European countries due to the
fewer number of transport authorities present istnturopean countries if a country-to-country
comparison is made. However, adjusting for size@mparing to US states, it is clear that most
European countries have many more agencies tondalEven the overwhelming presence of public
involvement in the public transportation industned not do well enough to explain why the disparity
exists. The dynamic created by having a relatidelinant public sector might make it easier to terea
systems that focus on benefitting the public batrttain reason for the lack of existence of a natide
trip planner in the US is the lack of vision andipawer. At the time of this research, such a systeas
not even on the agenda of the DOT, according to P&%onnel interviewed.

The US transportation industry can take key lesémams European countries in focusing on
enhancing the traveler’'s experience and the quatitising the nationwide public transportation epst
This comes out of a realization of the innate disathge that public transportation has to drivifige
need to enhance the quality of the traveler expeéehould however, not be satisfied at the expehse
the competitive advantage of businesses involvhd.Swedish case serves as a good example, where a
sleek, attractive, and relatively cheap trip planmas marketed to transport providers. All parécifs
voluntarily joined the system because they couldienstand how it would make them more competitive
against private ownership. While having transpoovjgers voluntarily joining a collaborative trip
planner is good, the US should also not be heditesypur creation of a trip planner through actne
direct legislation as in the case of the Czech Bipwhere legislation mandated the creation and

13 Humans make their own, sometimes irrational, decisions and require a certain level comfort while cargo
can be moved without their own will and generally without regard for their comfort.
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maintenance of a nationwide timetable databaseefponal public transport [19]. The Germany case al
shows us that when there is a juggernaut in thesitng moving in a particular direction, it can lzsier

to move smaller companies towards that same dwrediven though Germany does not have a specific
website for a nationwide trip planner, the hugesenee of Deutsche Bahn made other providers want to
join with them to provide better connection to theassengers. As a result, the Deutsche Bahn veabsit
the de-facto door-to-door trip planning site for@any’* Of course, the large operator should have the
willpower to want to provide its customers bettenwections. The last lesson learned is that a well-
designed trip planner by itself will still serve a$iuge resource to travelers even if a univerdatting

or fare system has not yet been worked out. And exesn the ticketing system is not directly conedct
to the trip planner, as in Sweden’s ResRobot dastl] serves as an important tool to travelegsduise
they can still be directed to websites of transgtarh operators.

NECESSARY STEPS

The following steps have been identified as necgdsaarrive at a nationwide intermodal trip
planner within the US. Following these specifia@ts are guidelines and recommendations on how to
achieve with impetus from both the public and pevsector.

* A cooperative of transportation stakeholders mestdsmed
* An industry-wide standard for scheduling data nhestirrived upon

* A national interagency database for intermodal spartation must be created that can allow
high frequency of updates

* As many transportation service providers within thaor groups (airlines, intercity bus,
intercity rail, transit) should make their informanh available in the interagency database

* Taxi data should compiled and submitted to the lazda on the central server
» Design of a simple yet comprehensive routing systgmvarious interfaces that can serve as a

central hub of information to provide cheaper opspbetter transfers, and intermodal
connections with the option to plan travel from dtmdoor

COOPERATIVE OF PUBLIC TRANSPORTATION STAKEHOLDERS

In order to take the first steps to establish a nationwide trip planner, the major obstacle that
must be overcome is the lack of will. All that is needed to surmount this obstacle is for a group of
small to medium operators that together play a significant role in the transportation market, at
least one major transportation operator, or the DOT to decide to take action to create this system. It
is suggested that the collaborative approach be employed for the trip planner because it will allow
for a single portal and the participation of many. That initiator can then formulate the plans to
market the system to other operators in order to recruit more members. Should the DOT decide to

14 Of course, it also helps that the transport market was heavily regulated and publically owned prior to the
creation of this system.
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become the initiator; the department wields the funding arm and power to offer enough incentives
to lure private operators. The private industry initiators can, on the othandh form a cooperative that
includes the major players of the respective inikstWith the major operators participating, semall
operators are likely to participate in order tongantry into the nationwide public transportatigstem.

However, any initiative, especially by private stakeholders, should be accompanied by a
thorough study to identify the financial costs and benefits to participating operators. After the
obstacle of lack of will is overcome, the main factor in obtaining greater number of operators
participating will be the marketing campaign used. Some assurances and incentives should be
provided to make participation more enticing. Among those is the assurance that smaller operators
will get fair treatment. ABA CEO Peter Pantuso sdteat an incentive for the intercity bus industry
members to participate will be the provision of @qupportunity to all participants so that no adege
is given to one company over another, whether largamall. With regards to the airline industry
participating in the system, literature review Baewn the dissatisfaction of airlines with the GDHss
dissatisfaction can be exploited to demonstratartmes the availability of additional lower casg
options through which they can distribute theirdarcts. Assuming a private initiation, publically
affiliated operators, such as transit agenciesfanttak, would sooner follow suit and participatetie
system just as they have in the case with Googladirif there is enough public outcry or if thévpte
sector can lobby for government action on the issue

Realistically, the DOT will not initiate this systebut can provide support to the cooperative that
is formed mainly by private operators. DOT can waith local authorities in concerted efforts tooall
operators to provide services from the same feaslés other modes, including transit, airline, el
This specific issue is apparently a very criticad avithin the intercity bus circle and the benefits
operating alongside and being connected to otheélesywould be significant. An example of this issue
the existence of the Washington, DC Greyhound teaiha far walk from Union Station or any of the
local transit stations for that matter. With Unidtation being the largest intermodal station in the
metropolitan area (serving Amtrak, the local traggstem, car rental companies, bike rentals, selec
intercity buses, commuter rail lines from West Virg, Virginia, and Maryland, there is a huge paiEn
to provide connections to Greyhound and its custen&nce such terminals are publically influertéed
this is an area within the control of governmetiicadls and can be leveraged in getting intercitg b
operators to participate in the syst&in doing this, DOT would move closer to both aregration of
infrastructure and information systems.

INDUSTRY-WIDE STANDARD

Regardless of the initiator of the system, an ibguwide standard is heeded to allow different
data from different transportation modes to coarishe same database. The standard should not only
deal with the format of data but also with the t@wiogies which industry insiders use, a lot of gbhi

15 While the Union Station Redevelopment Corporation is a non-profit federally chartered corporation and it
has subleased the station to a private owner, the corporation has on its board of directors, the Secretary of
Transportation, mayor of DC, and other officials from the public sector.

16 When asked whether the main reason why the Greyhound terminal is far from Union Station pertains to
space issues, he refutes that and suggests that the reason has more to do with the type of passengers that are
attracted by operators such as Greyhound. They tend to be of lower socio-economic status than those
traveling by trains.
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vary by mode and sometimes by operator. Perhagadhstry with the most complex data requirements
is the transit industry since it serves as thesetetion of many different ITS technologies. Trensiard
must allow many facets of information from not ofrignsit agencies but all other modes to be cagture
Additionally, the new standard should either havallw for future incorporation of real-time data
simply because that is the definite trajectoryhaf future.

This goal can be accomplished by either the DOthemprivate industry. However, given that the
DOT has tried its hand at developing a standardraifet! to a certain degree, officials might beiothnt
to attempt a similar feat again. On the other h#mal private sector can arrive at this standariisoown.
After all, the GTFS was developed within the prevaector. Since GTFS is an open source standard and
is widely used by many operators, one way to amradlais is for the community of GTFS developers to
work with developers within other industries to mdke standard robust enough to accommodate other
industries. Special care should be taken to avmdsituation of the TCIP where funds were wasted
creating an extremely robust standard that nev@eaed widespread use because of the complexity in
modifying data to fit the proper format.

NATIONAL INTERAGENCY DATABASE

A national interagency database should be crehtgdcan allow frequent updates of schedules
and prices as required by airlines. The airlinaigtgy is likely to be the mode that requires thestno
frequent madification of scheduling and pricingadd@are should also be taken to ensure that as many
operators as possible participate in the databasguise the utility of the system increases with the
amount of agencies participating. The most efficiealy to achieve this is through a public-private
partnership. DOT would find it quite difficult talapt measures to mandate private companies to
participate in the system, especially in a countingre citizens are fond of emphasizing the riglfits o
private enterprise. Rather, DOT does have the ptaverquire transit agencies obtaining federal uted
make their data open to the public and to partteipathe system, an action that can be taken ssifgly
by advocating for a presidential order. Speciahtg@&an also provide funding to small transit agenc
and intercity bus operators without IT departmemtwith insufficient funds to convert their datadrihe
accepted format.

TAXI INFORMATION

The information on taxi companies throughout theitJe simplest item to tackle. Both the
DOT and the cooperative can pursue this in a sirmmknner, with a slight addition. It requires eithee
dedication of man-hours to compile information alaxicabs in various regions and the structurel use
to calculate the rates or the purchase of a data & website that has such information. Of coutse,
extra step the DOT can take is to require all cossians that set taxi rates to submit their inforamat
and any subsequent changes to the database. Whiledue is the simplest to tackle, it is very amant
because it ensures that many citizens can acceegsitiic transportation system.

ROUTE SELECTION SERVER AND INTERFACE

Once the database has been setup up, the seriVzesjpable contractor can be sought to provide
the route selection service and the interagen@baat can be stored on the contractor’s servethano
option is to use an open source service such asT@p@lanner and after some modifications to
accommodate for the special case of the propossdmyit can be maintained and managed in-house by
the DOT or the cooperative. Sweden’s ResRobotvalla similar pattern as the latter option and i wa

41



still available at an affordable price. The inteda (interactive voice response system (IVR), wepaind
mobile website) should be of simple yet comprehansystem designs.

CONCLUSION

While many obstacles exist that prevent the implaatéon of an intermodal nationwide trip
planner, there are many benefits to all stakehslttespur the creation of this system. Moreoveqgugh
interviews with the DOT and transportation opersttiiis paper provides steps which can be taken by
either the private or public sector to achievegtmposed system, although a combination of botbrisff
is suggested.
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CHAPTER7 - FURTHER RESEARCH AND LIMITATIONS

Further research should aim to achieve the goatgsket out in the recommendations.
Additionally, special effort should be made to aogwpinions from representatives within the aglin
industry and the necessary changes to the reconatiensl should be made based on those opinions. In
addition to determining the financial costs andtécal requirements of initiating and maintainihg t
proposed system, further research is also needdeteéomine a suitable cost-sharing structure for
transportation service providers to operate within.

It is worth noting the small sample size of theveyrof travelers which does not represent and is
not meant to represent the whole spectrum of iityeiravelers in the US. Rather, this survey isednat
providing a glimpse of the lack of seamless infarorasystem within the transportation industry. d\te
be noted is the high importance that almost alligipants gave to the proposed system. On a fiogd,n
since most of the participants were interceptedenddready in the process of traveling, there is a
possibility that they were biased towards the fpanstion problems they had most recently encoedter
For example, three participants encountered atgablgs stop while on standby list noted that thestvor
part of traveling for them was being on standbyeSéhwere the only participants to mention standily a
coincidentally were the only participants who wernea standby list for travel.
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