ECOMNZTOR

Make Your Publications Visible.

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

Weinmann, Siegfried; Axhausen, Kay W.; Dobler, Christoph

Conference Paper — Extended Abstract

Driver’s Choice and System Outcomes in Congested Traffic

Networks

Suggested Citation: Weinmann, Siegfried; Axhausen, Kay W.; Dobler, Christoph (2018) : Driver's
Choice and System Outcomes in Congested Traffic Networks, In: Bakirci, Fehim Heupel, Thomas
Kocagdz, Orhan Ozen, Ustiin (Ed.): German-Turkish Perspectives on IT and Innovation Management,
ISBN 978-3-658-16962-6, Springer Gabler, Wiesbaden, pp. 249-266,

https://doi.org/10.1007/978-3-658-16962-6_14

This Version is available at:
https://hdl.handle.net/10419/234190

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,

gelten abweichend von diesen Nutzungsbedingungen die in der dort

genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1007/978-3-658-16962-6_14%0A
https://hdl.handle.net/10419/234190
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

DRIVER’S CHOICE AND SYSTEM OUTCOMES IN CONGESTED TRAFFIC NETWORKS
Siegfried Weinmann?, Kay W. Axhausen®, Christoph Dobler

& Department of Business Information Systems, FOM University of Applied Sciences, Stuttgart, GERMANY
<siegfried.weinmann@fom.de>

® Institute for Transport Planning and Systems, ETH Zurich, Zurich, SWITZERLAND <axhausen@ivt.baug.ethz.ch>
¢Senozon AG, Zurich, SWITZERLAND <christoph.dobler@senozon.com>

Extended abstract

Objectives and motivation

The evolution of information technology opens an entirely new perspective to the central issues of
transportation in overloaded road traffic networks. At the forefront of progress in information technology is the
opportunity for the individual vehicle drivers to acquire knowledge through media.

Our study is investigating the effects of spatial orientation in situations of road traffic networks. It starts from
the representative scenario of congested traffic in the Zurich metropolitan area. Vehicles often move only at
walking pace. Traffic demand leads to an average volume of 118 vehicles per kilometer. Each driver has
planned his itinerary with the help of an off-the-shelf navigation device and sticks to his shortest route. The
question investigated in this study is: How much will the traffic situation improve if part of the drivers use real-
time navigation information (such as may be available via smartphone)?

General description

The research to answer this question proceeds on the assumption that a driver behaves either in a “conventional”
or in a “progressive” manner. The population of the drivers is divided into two classes: the class of conventional
drivers with static knowledge and deterministic behavior, and the class of progressive drivers with dynamic
knowledge and stochastic behavior. The conventional (non-informed) drivers move along the route they
perceived as the shortest one when starting their trip. The progressive drivers are informed about the current
traffic situation and head for their destination dynamically by choosing the currently most advantageous link at
each traffic node on their trip.

The decisions of the informed drivers will be mapped and microscopically simulated using the MATSIm
software. A model postulated for the route choice describes the behavior of drivers guided by real-time
navigation information, but not obstinately following it; their experience regarding the reliability of the traffic
information also influences their route choice. An informed driver’s decision is based on the random utility in
favor of a route. The utility function takes into account three properties: the travel time on the route, the
confidence in the information, and the risk attitude according to the drivers mode of behaviour. Our transport
simulation model analyzes how differing knowledge levels and modes of behavior of the drivers affect the state
of the traffic system in the real-world setting of the Zurich metropolitan area.

Results and conclusions

Our experiments reveal considerable differences in respect of the load on the road network, the mean daily
travel times and the consequential properties of a trip up to the driver’s arrival time at his destination. The key
result is that all drivers benefit even when only part of them navigate by using current traffic information.
Further results quantify the time savings that each of the two classes of drivers achieves, and also how the
entirety of drivers benefit from certain shares of informed drivers. Our analysis also shows the significant
variation of descriptive and normative behavior in respect of route choice. The scenario’s estimated mean saving



potential is about 25 percent. It can be fully exploited if the informed drivers behave in a disciplined manner and
follow the recommended links.

Numerical outcomes: When 30 percent of the drivers (in the Zurich metropolitan area) are guided by real-time
navigation system information and comply exactly with it, the traffic density will be reduced by more than 50
percent, and traffic speed will increase from 4 to 22 kilometers per hour. Starting from a share of 50 percent of
informed drivers, traffic density will diminish to just above 30 vehicles per kilometer, and a driver will reach his
destination at an average speed of little more than 50 kilometers per hour. Better distribution of the traffic may
triple the distance of an informed driver, and yet it amounts to an 84 percent time saving for all drivers. If more
than 70 percent of the drivers go by real-time navigation system information, the traffic situation will again
deteriorate to as many as 43 vehicles per kilometer moving at a speed of 34 kilometers per hour.

System performance would reduced if the share of informed drivers exceeds its optimal level. Most likely, the
quality of the information must be improved. One hypothesis is that navigation system guidance must be based
on marginal cost, which in turn requires that the traffic densities and the time-flow-capacity curves of the links
are measured, and that this information is made available in real time.

Contribution: Our study shows and quantifies the impact of improved traffic information and its use (by
individual choices) on the system performance. The study provides impetus to planners for increasing the social
utility of the traffic system. Moreover, specific task fields in transport, such as itinerary planning can draw on
the results of this study.
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