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I
t’s a persistent dream of transportation professionals
that vehicles on American roads and highways will
be wirelessly connected to computerized systems

that will boost safety and reduce congestion. The
advanced communications networks that form such a
system might, for example, inform drivers about to
make a left turn that oncoming traffic is moving too fast
to proceed safely, or perhaps send drivers a warning of
an accident or of congestion ahead — a big improve-
ment on the electronic highway signs that are often dif-
ficult to read or display outdated information. These
systems could also help drivers sidestep gridlock by sug-
gesting an alternate route; help locate and reserve a
parking space; provide information that warns drivers of
changing traffic patterns; automatically adjust the tim-
ing on traffic signals along the route; and reduce traffic
during busy periods by dynamically assessing fees for
driving on the most congested routes. 

Such systems would do much to reduce the 43,000
traffic fatalities that occur each year at a cost of US$230
billion to the U.S. economy and to reduce bottlenecks
that have turned some stretches of America’s highways
and urban centers into virtual parking lots. The U.S.
transportation infrastructure — as well as the trans-
portation infrastructure in much of the world — is
reaching the limits of its capacity.

Experiments to create intelligent highway systems
are not new. The U.S. Department of Transportation
(DOT) tested a system of road sensors in San Diego 10
years ago that used radar, lasers, and cameras to send
real-time information to onboard computers that con-
trolled braking, acceleration, and steering. Although
groundbreaking, the program proved too intrusive for
most drivers, who were just getting used to cruise con-
trol. Since then, other federal or state programs have
tested similar systems, and auto manufacturers have
tested such smart features as adaptive cruise control,
which automatically adjusts speed so that the car main-
tains a safe distance from the vehicle in front of it. 

Although certain elements of an intelligent road
system have proven successful, such as traffic signal sys-
tems that automatically control the flow of cars to allow
emergency vehicles to safely navigate busy intersections,
none of the experiments or component systems has yet
blossomed into full-fledged, connected, system-wide
networks. One reason is financial: Local governments
lack sufficient funding to launch and maintain smart
roadways alone and without access to sophisticated and
well-drawn cost-benefit analyses, and state and munici-
pal authorities are unable to produce a good economic
argument to raise enough money for these systems. In
addition, confusion lingers over which business models
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will ensure that systems will be financially viable, can be
maintained over the long term, and will operate seam-
lessly across the nation. 

Progress toward this vision has been slower than
many advocates would like: They note that it’s been five
years since the DOT secured rights from the Federal
Communications Commission to use the Dedicated
Short Range Communications (DSRC) 5.9 GHz radio
band exclusively for safety applications, including col-
lecting real-time information from moving vehicles. But
there actually has been movement. By the spring of
2008, tests of the concept will take place in Michigan
and California. They will, among other things, capture
weather-related data from vehicles based on windshield
wiper use, wheel traction, and braking efficiency and
then broadcast this information instantaneously into
other vehicles or post it on road signs. 

Meanwhile, stakeholders — including the DOT,
state authorities, automakers, radio and computer
equipment manufacturers, telecommunications services
providers, and toll road operators — are watching three
sets of initiatives that may shed light on which tech-
nologies and business models make the most sense as a
national public policy. Any of these experiments (each is
intended for a different purpose and sponsored by a dif-
ferent entity) could become the basis for full-fledged
intelligent highway programs: 

Congestion pricing: Los Angeles, New York,
Seattle, and San Francisco, among other cities, are con-
sidering charging vehicle operators more to use roads,
bridges, and tunnels during peak hours. In some varia-
tions, these congestion-pricing systems would be invisi-
ble to drivers — they would simply get a bill at home
for driving in certain places at certain hours or their

credit card accounts would be automatically charged.
But other systems would communicate to the driver
with messages such as: “If you take this road, you will be
charged this much. If you use another route, you will
pay much less.” Or perhaps: “If you drive ahead at this
hour, you will pay $10. But if you delay your trip until
10 a.m., it will be free.” 

One exciting feature that could be incorporated
into future systems is the ability to “know” how many
people are in the vehicle, as well as how much pollution
the car generates. Drivers who carpool might be reward-
ed with lower charges, and operators of vehicles with
higher engine emissions might pay more. Local politics,
however, may slow the development of these systems.
New York City Mayor Michael Bloomberg, for exam-
ple, proposed a congestion-pricing system in 2007; the
city council, state assembly, and state senate are now
considering a modified version of the plan, which would
bring in additional revenue and make the city “greener”
by reducing the amount of individual vehicles.

Communications networks and connected cars:

Google, Microsoft, Sun Microsystems, and Cisco
Communications have announced plans to develop
technology for advanced transportation communica-
tions networks or automobile operating systems, or to
provide applications and supply content to new fleets of
cars that are connected to the networks. With the
potential to connect 150 million vehicles to the Internet
through highway communications, these companies
may have sufficient commercial incentive to launch the
necessary technological platforms with little govern-
ment funding. As the quantity and quality of real-time
information increases within a system of connected
vehicles, such companies could recoup their investments
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by charging money for traveler information, maps, and
even infotainment systems. 

Cashless tolls: North Carolina, Texas, Colorado,
and Florida are considering the adoption of cashless
open tolling systems. North Carolina is currently con-
sidering whether to incorporate DSRC 5.9 GHz tech-
nology. The state is performing a “head-to-head”
evaluation, ranking the 5.9 GHz standard against the
915 MHz technology used by the other three states to
support older cashless tolling systems like E-Z Pass,
SunPass, and E-Go. If the 5.9 GHz technology stacks
up well, it may become the choice for smart highway
communications on many other tolling systems, while
also providing safety and security screening. In the end,
financial considerations may play a big role in North
Carolina’s decision: Private-sector proponents of 5.9
GHz technology and open standards are offering to pay
to build the cashless tolling network and guarantee a
high level of net profit to the state. That, in itself, reflects
a significant amount of confidence in the communica-
tions technology. 

From a policy perspective, there’s little question but
that an open standards approach, which would allow all
states to use the same technology and thus allow drivers
traveling from one area to another to receive the infor-
mation offered in the new locale, would be best. If this
approach is successful in North Carolina, other states
and cities might have more incentive to embrace it and
avoid the continued nightmare of balkanization —
numerous proprietary solutions separating one network
from another and creating a patchwork of systems
around the country that requires drivers to purchase
multiple service offerings to travel from state to state.
Balkanization has slowed the adoption of a seamless,
nationwide system. Among the downsides of open stan-
dards, however, is a public safety issue. If a driver in
North Carolina has grown used to a robust network of
services — for example, a system that warns when
oncoming cars are traveling so fast that a left turn would
not be wise — what happens when the driver enters
another state that provides some similar information but
not this particular capability? In addition, a proprietary
toll system may not be easily expanded to provide addi-
tional services later on, such as parking information, traf-
fic data, intersection warnings, and weather updates. 

From these efforts to study and test the many appli-
cations of an open DSRC 5.9 GHz radio band, key
findings are expected to emerge about which technolo-
gies are most viable, what further standards are needed,

and which business models will be the most effective in
developing intelligent highways. Nonetheless, even with
these gains, rolling out such a system nationally will not
be an easy endeavor, primarily because producing a con-
sensus about the best road map for the highway of the
future promises to be a Herculean task. Still, it seems
certain that because this concept makes eminent sense
from a public policy, mobility, and safety perspective —
and even provides numerous possibilities for private
companies to generate significant revenues — there will
before long be a sufficient meeting of the minds to pro-
duce a system that meets its many lofty expectations. +
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Resources

“Approaches for Building Effective Regional Relationships in the
Deployment of ITS,” U.S. DOT ITS Joint Program Office Webinar,
March 4, 2008: Details of a Webinar on the subject of regional coopera-
tion in creating intelligent highways. www.pcb.its.dot.gov/t3/
s080304_integrate.asp

Patrick Gannon, “Turnpike officials discuss ways to collect tolls; ‘Easley
Pass’ system?” Star News, November 15, 2006: A useful article from a
regional newspaper in North Carolina about that state’s toll road aspira-
tions. www.starnewsonline.com/apps/pbcs.dll/article?AID=/20061115/
NEWS/611150445/1004/news01

North Carolina Turnpike Authority Web site: The arm of the N.C. gov-
ernment considering the tolling system. www.ncturnpike.org/

U.S. Department of Transportation Research and Innovative Technology
Administration (RITA) Web site: The segment of the DOT most directly
involved in attempting to create intelligent highways. www.rita.dot.gov/
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