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ABSTRACT
This article analyzes the role of Intelligent Transportation Systems (ITS) in providing user-oriented information services to surface
transportation travelers. Drawing upon a loose analogy to the airline reservation system, the article describes the means by which ITS
could enhance an active role by the user in the transportation system.  Preliminary evidence from demonstration projects around the
country is reviewed with an emphasis on the role of users in producing and using information about traffic conditions, traveler
information and emergency services. The author closes with recommendations for creating a next generation of ITS systems that more
strongly feature user-based elements akin to the airline reservation and yield management systems.
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THE PROMISE OF INFORMATION
INTENSIVE SYSTEMS

Robert Crandall, the former Chairman and CEO of American
Airlines, once remarked that his Sabre information system was one of
the most important advances in travel over the last thirty years.
While no doubt laced with the same self-confidence that propelled him
to transform an industry, the comment is not without merit: the Sabre
system served as the information system that facilitated discounted
flights, costumer loyalty (e.g. frequent flyer) programs, and new hub-
and-spoke service designs that translated the concept of yield manage-
ment into reduced fairs and increased service.

Besides an anecdote on Mr. Crandall�s business acumen, the ex-
plosion of the information dimension of the airline travel business has
an important message for infrastructure system designers�the con-
suming public is ready to take charge of its transportation choices.
But, just as the Sabre information system needed to be in place before
the benefits of yield management could be realized, the challenge for
surface transportation professionals is to create timely, useful, reli-
able, and interpretable information systems that the consumer can use
to guide their choice of mode, time and route of travel.

Over the last decade, the U.S. Intelligent Transportation System
(ITS) program has positioned itself as the provider of information
systems for surface transportation system users.  Consequently, trans-
portation planners, policy makers, engineers and service providers
associated with ITS need to consider how these systems can best ac-
commodate the needs of various end users of the nation�s highway,
transit, pedestrian, and bicycle systems.  Within the wide array of
technology-based services that constitute the ITS program, the main
concern here is how travelers obtain and use �advanced traveler infor-
mation services� such as real-time information about travel and traffic
conditions. Using a loose analogy with the air travel system as a point
of comparison, this article draws upon recent user-related ITS research
findings to suggest a next generation of information system design and
use.1

THE INFRASTRUCTURE-CUSTOMER
CONNECTION

As initiated in the late 1980�s, the original vision of ITS foresaw
a strong public sector role in creating a consumer information plat-
form.  For example, the landmark plan for the federal program, Mo-
bility 2000 (1990), articulated the vision for a publicly supplied infor-
mation system that would feed �value added� private sector traveler
information services.  Over the last decade this vision has been tested,

and a major lesson from demonstrations and deployments is that the
relationship of the consumer to the infrastructure is more complex
than at first envisioned.  This is true in terms of both the direction of
the information flow between the infrastructure and the customer, and
the perceived value and use of this information across consumer groups.

Starting with the direction of the information flow, several early
field demonstrations have provided important hands-on experiences
with getting accurate and reliable information about transportation
system conditions (U.S. DOT, 2000).  During the mid-1990�s, perhaps
the most visible demonstration was the TravInfo project in San Fran-
cisco.  TravInfo sought to create a state of the art public-sector led
platform for providing multi-modal information to travelers.  In this
highly visible case, the public sector information system became ham-
pered by institutional and technical limitations in being able to deploy
a publicly financed and managed traffic sensing system in a timely
matter (Yim and Deakin, 2000).

These limitations in traffic system deployment have led to an
interesting change in the flow of information.  As a result of the
TravInfo demonstration experience, the Metropolitan Transporta-
tion Commission is now evaluating new public-private partnerships in
the production of traveler information, including data emitting from
wireless probes. That is, the consumer is moving to be a part of the
information production, not just consumption.  A similar though per-
haps less stark pattern is occurring throughout U.S. metropolitan ar-
eas.  Through cell-phones, call-ins and probes, the travelers and the
cars they are in are emerging as an active part of the surface transpor-
tation information system.

BROADENING THE CONSUMER VIEW
While traveler information market studies have consistently re-

vealed a modest �willingness to pay� for broad based travel informa-
tion, this belies the utility the information has for those who receive
it (Lappin, 2000).  For example, in the model deployment initiative in
Seattle, several different users were identified and different travel in-
formation sources were highly valued and used by these groups (Jenson,
et al, 2000).  There is a continuing interest, for example, in television-
based video feed information services for those who infrequently use
computer technology, and on the other hand, there is high interest and
use of web-based information among the facile internet users who in
this case tended to be younger.

Findings from Seattle and other sites point the way to a more
detailed understanding of market niches for traveler information,  in-
cluding what I would dub the �flexible traveler�. The flexible traveler
is perhaps the unsung hero of the transportation system. The flexible
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traveler has not been studied closely, but might provide an important
ingredient to bringing �yield management� to transportation systems.
The flexible traveler is one who, as the name implies, could and indeed
would change their travel time if he or she could have a more reliable
(and quicker) transportation.  The Washington, D.C. demonstration
uncovered that ATIS systems were as useful for improving the reliabil-
ity of service as they were for improving the timeliness of service
(Wunderlich, et. al, 2001).  While the transportation-telecommunica-
tions literature has closely examined the impact of telecommute pro-
grams, the impact of flexible commute arrangements is arguably as
important if not more important to smoothing out �spikes� in travel
demand.

FLEXIBLE YET DEMAND PREDICTIVE
SYSTEMS

A common thread woven through these trends, market research
studies, and demonstration projects is the emergent transformation of
the transportation system from something that is industrial in its
organization�a concrete, asphalt and steel system that uninformed
consumers travel in predictably inefficient ways, to something which
is understood and used in a manner that is highly dynamic, end user
specific, demand responsive, and information intensive.   That is, the
new surface transportation system is becoming more like the con-
sumer relationship with the air travel reservation system today.

Of course, economists have long argued that pricing provides the
simplest and hence preferred mode to convey information about de-
mand relative to supply.  When demand increases relative to fixed
supply (e.g., peak-hour capacity), the price rises and when demand
falls relative to supply, the price will correspondingly fall. Travelers
accept that when they assess their air travel choices�price sales occur
off peak and price premiums occur during business days. Yet, for most
parts of the United States �congestion pricing� or �value pricing�
remains an untried option.  Where Electronic Toll Collection (ETC)
has been introduced, however, it is providing demonstrable savings to
users.  For example, the evaluation of New York�s E-Z Pass program
found widespread technology acceptance among users (though there
have been some problems with regard to customer support) (Vollmer,
2000).  It is not surprising, therefore, that this E-Z Pass system is
becoming a de facto standard for the middle Atlantic states as some
seven states now use the E-Z pass system.2   These and related systems
around the country are setting the stage by providing transactional
platforms for a more dynamic and information-based transportation
system.

DEVISING EMERGENCY USE
PARTNERSHIPS

The transportation system must function safely as well as effi-
ciently, and these twin objectives have an information analogy: infor-
mation systems are needed to facilitate rapid response to emergency
situations throughout the transportation network. It is instructive to
note that the advent of private sector telecommunications and cellu-
lar service has played a pivotal role in bringing the safety information
network online.  Between 1990 to 2000, the percent of 911 calls from
mobile devices exploded from 20,000 to 120,000 per day (Comcare,
2001).  The role of mobile telematics in detecting travel hazards and
providing safety services has become substantial, and a consortium has
arisen to promote innovative services through a transportation-health
care partnership.

Indeed, the advent of the new e-911 mandate (for being able to
determine location based on cell-phone call) will usher in a new era of
mobile related emergency service.  The recent demonstration in Min-
nesota of Mayday Plus demonstrates the possibilities for enhancing
access to emergency services. This demonstration, conducted over the
last two years, integrated cellular communications, Global Positioning
Systems (GPS) satellite technology and a special emergency response

communications system installed at Mayo Clinic and Minnesota State
Patrol emergency dispatch centers. The Mayday Plus system success-
fully provided authorities with automatic collision notification, and
information such as location and crash severity from in-vehicle de-
vices. (Castle Rock Consultants, 2000).

Beyond this demonstration, operations such as the ComCare Al-
liance have created new institutional alliances to help ensure critical
services are delivered within the narrow �golden hour� between an
accident and the onset of medical services. With a large percent of
fatal accidents occurring in rural areas, the new e-911 requirements
provide an important tool for delivery of these critical safety services.
Moreover, they highlight the innovative types of partnerships needed
to deliver ITS across a broad range of users.  In this case, it involves a
new form of interorganizational system (IOS) partnership with
healthcare providers, emergency service providers, and the state po-
lice (Horan and Schooley, 2002).

DIRECTIONS TO THE NEXT GENERATION
A new 10-year ITS Program Plan is being developed by the U.S.

Department of Transportation.  In the current version of this plan,
the importance of the end user is explicitly recognized.  The relevant
section states the ITS program should focus on: �providing effective,
end-to-end, seamless, multi-modal transportation services for people
wherever they live, work, and play regardless of age or disability�and
helping make travel time more productive, by flexibly enabling more
travel choices for more people�(ITSA, 2000).  The challenge is to
deliver a system that will indeed produce this seamless experience.

Even the prescient Robert Crandall could not have foreseen the
extent to which consumers would take control over their travel choice.
The Sabre system was originally designed for the travel agent.  But, of
course, the World Wide Web changed all that, making the travel agent
one of the many functions to be �disintermediated�.  In the spirit of
these times, the Sabre system gave birth to Travelocity, which has
since become a shining star in the otherwise darkened sky that consti-
tutes the e-commerce galaxy.   Among those enterprises that continue
to shine, a fundamental principle is the dedication to a consumer
focus, alternatively termed mass customization (e.g. Dell), personal-
ization (e.g. Amazon), or, more generally, customer relationship man-
agement (CRM).

For the transportation professionals generally and the ITS pro-
gram specifically, the corresponding challenge is to devise and execute
an information system that can satisfy the individual traveler and
affect overall system choice and performance.  The lesson from CRM
approaches (and the longer history of customer-centric management
models) is that information systems can allow for both highly tailored
relationships with customers while generating overall system efficien-
cies. This begs the development of a more flexible transportation
management network that can respond to personalized information
and choice.

   While ITS has increasingly allowed information to be available
to consumers, it has not achieved the level of user acceptance and use
as the air travel reservation system enjoys.

However, there is abundant reason to believe that information
about choice enhances system efficiency.  In surface transportation,
choice has been constrained due to a number of policy, market and
technological circumstances.  However, there are an increasing num-
ber of modal options being pursued in metropolitan areas�transit,
light rail, car sharing, and e-commuting.  The role of the ITS system
should be to access choice of these modal options, and this should
include priced travel options, as well as alternative- time travel op-
tions.

In short, what is needed is a strategic approach that uses informa-
tion to integrate users as an active feature of the infrastructure system.
In the future, is it not conceivable to think that information will
become as important to all travel constituents as it is currently to the
commercial delivery business such as Fed-Ex�where the information
about where the package is, is as vital as the actual location of the
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package?  The next generation of ITS can and should be deployed to
better plan, manage, and disseminate information on behalf of the user
of the surface transportation system.

ENDNOTES
1 For a more complete discussion of this cross-industry compari-

son, see Horan and Reany (2001). An earlier version of this article
appears in the research summary publication of the Transportation
Research Board, TR News,  (January/February, 2002).

2 The states are Delaware, Maryland, Massachusetts, New Jersey,
New York, Pennsylvania and West Virginia, see http://www.ezpass.com/
interagency.shtml#i

REFERENCES
Castle Rock Consultants, Mayday Plus Operational Test Evaluation,

Prepared for Minnesota Department of Transportation, April 2000.
ComCare Alliance,Wireless fact sheet, November, 2001.  Available at:

http://www.comcare.org/research/topics/wireless.html.
Horan, T. and Reany, W. Network Management Approaches: Cross-

Industry Comparisons and Implications for ITS Development, Re-
port Prepared for California PATH Program, August, 2001.

Horan, T. and Schooley,  B. Managing Complex Networks: The Case of
Interorganizational Systems in Emergency Medical Services,
Claremont Information and Technology Institute, Report Draft ,
2002.

Intelligent Transportation Systems of America,  Ten Year Program
Plan (draft), 2001, available at http:// www.itsa.org.

Jenson, M., Cluett, C., Wunderlich, K, DeBlasio, A., Sanchez, R., Metro-
politan Model Deployment Initiative: Seattle Evaluation Report,
Final Draft, Washington, D.C.: U.S. Department of Transportation,
May 2000.

Lappin, J. What Have We Learned from Advanced Traveler Informa-
tion Systems and Customer Satisfaction, in What Have We Learned
About Intelligent Transportation Systems, Washington, DC: U.S.
Department of Transportation, December, 2000, page 65-86.

Mobility 2000, Mobility 2000 Presents Intelligent Vehicles and High-
way Systems, Dallas, Texas: Texas Transportation Institute, July
1990

U.S. Department of Transportation, ITS Evaluation Summaries, 2001,
available at: http://www.its.dot.gov/EVAL/documents_RMTIS_
ATIS.html

Vollmer Associates, E-ZPass Evaluation Report, Prepared for New York
State Freeway Authority, August, 2000.

Wunderlich, K, Hardy, M., Larkin, J., Shah, V., On Time Reliability
Impacts of Advanced Traveler Information Services: Washington,
D.C. Case Study, Washington, D.C.: Mitretek, January 2001

Yim, Y and Deakin, E., TravInfo Field Operational Test Institutional
Evaluation Final Results, Berkeley, CA: California PATH Program,
February 2000.



 

 

0 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/proceeding-paper/integrating-end-user-into-

infrastructure/31768

Related Content

The Design of IT Services
Manuel Mora, Jorge Marx Gomez, Mahesh Raisinghaniand Ovsei Gelman (2015). Encyclopedia of

Information Science and Technology, Third Edition (pp. 4007-4016).

www.irma-international.org/chapter/the-design-of-it-services/112843

Getting the Best out of People in Small Software Companies: ISO/IEC 29110 and ISO 10018

Standards
Mary-Luz Sanchez-Gordon (2017). International Journal of Information Technologies and Systems

Approach (pp. 45-60).

www.irma-international.org/article/getting-the-best-out-of-people-in-small-software-companies/169767

A Disaster Management Specific Mobility Model for Flying Ad-hoc Network
Amartya Mukherjee, Nilanjan Dey, Noreen Kausar, Amira S. Ashour, Redha Taiarand Aboul Ella Hassanien

(2016). International Journal of Rough Sets and Data Analysis (pp. 72-103).

www.irma-international.org/article/a-disaster-management-specific-mobility-model-for-flying-ad-hoc-network/156480

The Choice of Qualitative Methods in IS Research
Eileen M. Trauth (2001). Qualitative Research in IS: Issues and Trends  (pp. 1-19).

www.irma-international.org/chapter/choice-qualitative-methods-research/28257

Corporate Social Responsibility
Ben Tran (2018). Encyclopedia of Information Science and Technology, Fourth Edition (pp. 671-681).

www.irma-international.org/chapter/corporate-social-responsibility/183780

http://www.igi-global.com/proceeding-paper/integrating-end-user-into-infrastructure/31768
http://www.igi-global.com/proceeding-paper/integrating-end-user-into-infrastructure/31768
http://www.irma-international.org/chapter/the-design-of-it-services/112843
http://www.irma-international.org/article/getting-the-best-out-of-people-in-small-software-companies/169767
http://www.irma-international.org/article/a-disaster-management-specific-mobility-model-for-flying-ad-hoc-network/156480
http://www.irma-international.org/chapter/choice-qualitative-methods-research/28257
http://www.irma-international.org/chapter/corporate-social-responsibility/183780

