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Mr. Chairman and Members of the Subcommittee;

We appreciate the opportunity to testify on the results of
the review that the Subcommittee requested of the Deportment of
Transportatlon s (DOT) Intelllgent Vehicle Highway Systeﬁ (IVHS)
Program. TVHS nncompasses numerous gsurface transportation
applicat;ons of electronics, telecommunlcations, and information
processing technologY, ranging from electronic toll collections
to futuristic fully automated hlghways. The Intelligent Vehlcle
Highway System Act of 1991 established a federal program to
research, develop, and Operationally test IVHS systems and to
promote their implementation. Designed to facilitate ‘the
deployment of technology that will enhance the efficiency,
safety, and convenience of surface transportation, the program'is
intended to benefit travellers by improving access and sav;ng
time, the economy by’ increasing the productivity of the
transportation sector, and the. environment by reducxng vehicle ’
emissions. The act authorized $659 million for this program for
fiscal years 1992 through 1897. For fiscal years 1992 through’
1994, the IVHS program received its full authorizations, -as well
a5 additional approprlatlons, foxr a total of $580 million.

Qur testimony boday focuaea on three areas: DOT's
obligation of 1IVHS funds to date, the progress made in
implementlng IVHS technologies, and issues that may affect the
attalnment ‘of IVHS goals. In gsummary, we found the following

-—  For fiscal years 1992 'and 1993, DOT has obligatod $272
million for (232 IVHS projects and activities, -Over half
" of this sum——about $159 million-~was obligated for
operational ‘tests to evaluate the effectiveness and-
feasibility of specific IVHS teohnologies.< About $60
million has gone to fund basic research and developmént,
and $28 million has been directed to deployment support
projects. :
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Some are already being used, While others will require
additional research, development, testing, and advances
in technology applications before they are reédy for
implementation. For example, electronic toll collectjion
is.a;ready being used .in Oklahoma, Texas, Michigan,
Pennsylvania, and New ‘York and is Planned for uge in:

. Virginia ang California. 1Ipn addition, some states are'
' using weigh-in~motion:technology to help enforce truck
. weight limits without requiring trucks to stop at check

*

Points. Inlicontrast, other IVHS technologies; such as

. on-board naéigation systems and the propoged automated
i highway sysﬁem, will require further development and

| testing before the feasibility of fully deploying these
) technologieé is knowng

f A number of igsyes could affect the full achievéﬁént{df
| IVHS! goals. | First, IVHS technologies will be costly ‘ahd
gltheir comméfcial success is uncertain. Thejir debioymgﬂt
f will requiré substantial investments by the public

; seétor, priéate 1ndusﬁiy, and consumers; deployment

COSts are expected to exceed $200 billion by the year

2011, Secoﬁd, the development of a system architéqture
; and standar&s is eritical to ensure compatibility among
| different IVHS technologies and reduce risks to the |
; pPrivate and public sector. Third, an effective plan:is
| needed to disseminate?information to users on the '.
| benefits and Successes of IVHS iechnologies in order3§¢
© stimulate démand for additional applications. Fidail?,
. ¢oncerns abdut maintaining users’ privacy must be
; overcome before consumers accept IVHS technologies.

BACKGROUND

Before discussing the IVHS program in detail, we woulg like
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to provide some background information about the purpose and
goals of the IVHS program and how it operates. The United
States’ IVHS program was established partly in response to the
technological successes of the European and Japanese programs in
the 1980s. 1In the Intermodal Surface Transportation Efficiency
Act of 1991, the Congress noted that the United States would lose
its competitive advantage unless it took action to catch up in
this rapidly developing field. At a time when congestion is
costing the nation an estimated $100 billion annually in lost
productivxty, IVHS technologles offer the automobile and the
electronics, computer, navigation and communications 1ndustries
business opportunities to enhance the nation’s competitive '
advantage. Accordingly, the IVHS aAct established a comprehensive
program to develop IVHS technologies in order to reduce traffic
¢ongestion, increase economic productivity, and enhance highway
safety. The IVHS program is a three pronged effort that fostars
the development of IVHS through (1) basic research and
development (2) operational tests that serve as the bridge
between ‘basic research and full deployment, and (3) various
deployment support activities that facilitate the implementation
of IVHS technologies. ‘ :

DOT provxdes federal- level guidance for the IVHS program.
In December 1992, DOT issued an IVHS strategic plan, outlining
the broad goals and objectives ‘'of the program. By the: end of
1994, DOT intends to issue a program plan that will specify the
steps needed to deploy the full range of IVHS services. Within
DOT, the Federal Highway Administration has primary : ':
responsibility for implementing the IVHS program. However, the
Federal Transit Administration ‘and the National Highway Traffic:
Safety Administration also have active roles in funding and
managing various IVHS projects.

The nationwide effort to develop IVHS extends well beyond
the federal government. State and local governments, privatei.

3
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industry, and the research community, including members of
academja, are active participants in shaping the program and
conducting research and operational tests. Much of the input
from these participants comes through the Intelligent Veﬁiclé

. Highway' Soclety of America (IVHS America). IVHS America énd?its
technical committees serve as a federal advisory committee to DOT
and as the primary organizational representative of the IVHS .
community. DOT identifies research and operational test needs,
and establishes contract relationships with program part;cxpants.
Contracts have been established with 72 academic institutlons,
national 1aboratories, and private firms; the federal share of
the total costs for each of these projects ranges from 50 to 100
percent.

FUNDING FOR_IVHS HAS INCREASED SIGNIFICANTLY SINCE 1993 z“

Federal IVHS fuhding has grown significantly in recent
years. Before the act g passage in 1991, federal funding ‘of IVHS
research and technology was about $4 million in fiscal year 199D
and $25 million in fiscal year 1991. By fiscal year 1993,
federalzobligations had grown to $165 million. This year, DOT
plans to spend about $310 million on IVHS activities. As of !
March 1994, the program had 232 ongoing or planned projects. kSee
app. 1 for funding information.) :

For fiscal years 1992 and 1993, DOT has obligated $272
million for 1VHS projects.} About 59 percent, or $159 million,
of this sum was obligatad for pperational tests; 22 percent, or
$60 million, for research and development; and 10 percent, or $28
million, for deployment support projects. Appendix II breaks
down IVﬁS obligationé by project category. | -

DOT was not able to correlate the IVHS funding cited inlxts
budget Schedules with those in the project list. As a result,
the fiscal year 1992 and 1993 funding levels do not fully:
receoncile,
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IVHS Operational Tests

DOT currently supports 61 ongoing or planned operatipnal'-

tests.

- Ten projects‘account for nearly 70_percent of the

obligatlons for operational tests through fiscal year 1993.
These projects are generally testing different types of “smart“'
technologies, such as ' l

All of these technologies are directed at improving the

T cars thét have on-board navigation systems that dispﬁay

information on congestion and travel times, thereby

allowing the driver to elect the quickest route, avoid

frustration, and reduce travel time;

buses that ‘use navigational satellites to locate and
schedule information to dispatchers and provide: transit
users real~-time information on when the next bus isg
coming; k :

toll baoths that reduce congestion and drivers'
frustxation by allowing travelers to pay tolls without
stopping, using electIOnic tags attached to thelr
windshield that are scanned by equipment at the tcll
booths, and

trucks with vehicle identification systems that
automatically capture registration ‘information to
assist states in tax'collection.

effic;ency of the existing transpcrtatlon systems and reducing
travel time. - Appendix IIL contains a list of the major .3_f;

operational test<projects.
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Research and Development Proﬁe

In additlon to conducting: operatlonal tests, DOT promotes
IVHS by funding its research and development. In general,
research and development projects identify how existing and
emerglng technologies can be used to enhance the surface
transportation system. Through figcal year 1993, DOT had
obligated $60 million, or 22 percent, of the total funding for
IVHS on research and development. About a third of this funding
for research and development, or $21 million, went to projects
supporting the automated highway system (AHS).

DOT has emphaSLzed automated highway research because the
IVHS Act required it to d9velop a fully automated roadway oY an
automated test track by 1997. .By that year, FHWA intends to
provide proof of the: ‘technical feasibility of AHS concepts,
designs, technologies, and functions. The long-term goal of the
AHS program is to create a fully automated highway system in g
which vehicles will interact with the highway and each other éo
operate ‘with minimal assistance from drivers.

Other major reseaxch projects focus on merov1ng highway
safety through IVHS technologies. Projects are exploring the
feasibility of moving packs of vehicles at high speeds using
electronic sensing and communications or developing advanced
technologies to prevent or decrease the severity of rear-end
collisions. A list of major IVHS research and development
projects appears in éppendix V.

Deplovyment Support. Projects

About 10 percent, or $28 million, of the federal IVHS |
fundingzhas been directed to deployment support projects. Oné-~
third of these fundsﬁhavé targéted the development of an IVHS'
architecture, or framework, that will integrate the various IVHS

6
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technologies to maximize their benefits. Other projects are
address;ng envxronmental and legal barriers to the deployment of
IVHS - technologies and are funding early IVHS studies in 36 cities
around the nation. Appendix V lists the major IVHS deploymenk
suppcrtfactiv1tles;

PROGRE DE IN: IMPLEMENTING TVHS TECHNOLOGIE

The IVHS program is focused on the development of a
collection of IVHS ﬁechnologies intended to improve travel anﬁ
traffic management for users of automobliles, commercial vehicles
and public transit. IVHS technologies are in various stages of
maturity: Some are available today, while others will requine
additional research, development, testing, and advances in - _
technology applications beforezthey are ready for deployment.
IVHS technologies have been deployed when their considerable
benefits have exceeded their cbsts. For example, numercus toll
facilities have already 1mplemented electronic toll collection.
Other technologxes, .such as in vehicle route guidance, have not
been widely implemented in the United States, in part because ‘of
a limited consumer market to date.

Travel and Traffic Management sttgmg A Lo

Travel and traffic management systems are intended to :
provide drivers and local transportation officials with real-time
information on traffic condltibns and thereby improve traffic
flows and minimize congestion. Emerging IVHS technologiss will
allow drivers to use home computers to obtain traffic information
before beginning a trip and use on-board navigation systems to
receive similar traffic information in their vehicles. Advarced
Traffic Management Systems (ATMS) will also allow localities to
better mon;tor and manage the movement of traffic on streets add
highways.. Parts of these technologies are already being: used'ﬁo
better manage traffic flows and congestion. For example, by

7
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1990, 26 cities had installed or were planning to install freeway
surveillance and control systems. In addition, 36 cities are
expected to develop .plans for partlal ATMSs by 1996,

Electrcnlc toll collections have been among the. most4w1dtly
deployed traffic management IVHS technologies. Electronic to 1
and traffic management systems have been used throughout the f.
nation because they save drlvers time and provide a quick return
on investment to their public and private sector users. More: .
than one-half million electronic tags have been issued to
vehicles using 20 toll roads, bridges, tunnels, and airports in
the United States. On the Oklahoma Turnpike alone, about 230 Goo
drivers use the tags to pay tolls electronically. When a- tagged
vehicle passes the electronic toll booth, a sensor reads the tag
and deducts the toll, and a sign informs the driver when the ',,
account balance is low so the driver can replenish the accounL
Tags are provided free to users, who receive a 1l0-percent
discount on their tolls. Electronic toll collection technology
has been implemented in Dallas, Detroit, Philadelphia, and the
New York Thruway and is planned for the Dulles Fastoll preject in
Virginia and for several California roads. The technology lS
being considered for the I-95 corridor from Washington, D. C., to
Maine.

Compared wlth the deployment of electronic toll collectipn
technologies, the. deployment of automobiles with route guldanE
Systems has been limited in the United States. Attempts to ;
introduce these systems in California in 1984 and 1993 mat w1¢h
limited success because consumers lacked interest in them. In
Contrast, Japanese industry 8old about 500,000 navigation. :
systems, priced between $2,000 and $6,000, between 1987 and 1993;
sales for an additional 350,000 systems are projected for 1994.
Japanese consumers’ demand for the navigation systems followed
the Japanese government’'s alrsady heavy investment in advanc
trafflc mapagement systems, DOT’s IVHS program is supportin

l
o

e
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-

operational tests of on-board navigation systems, most notably
through the. ADVANCE program in. Chicago and the FAST-TRAC project
in Oakland County, Mlchlgan. The operational tests, which wxll
be completed in 1996, are described in appendix IIT.

Technologies for Commercial Vehicles

As we! noted 1n our June 1994 report on highway user iees
Automatic Vehlcle Identlflcatlon (AVI) and Weigh-in-Motion (W M)
technologies are increasingly being employed by states to
facilitate the safe and efficient passage of trucks over state
lines and gather information to assist states in tax
collection.? AVI equipment enables states to identify :
commercial vehicles fitted with transponders as the vehicles pasg
specific points on the hlghway. Once a vehicle has been '
identified, a computer can detérmine whether it has been
registered and has had a recent safety inspection, as well as:
record its weight and track its passage into or out of a given
state, 'Oregon uses AVI and WIM technologies to admlnister and

'enfcrce its axle-based weight- distance user fee, According to
Oregon officials, these technclogies have helped minimize that.:
state’s administrative and compliance costs. :

The most vieible of the state efforts employing AVI and WIM
is the HELP/C:ESCentjproject iﬁ S8ix western states. HELP equips
trucks with AVI transponders that electronically transmit .
credentials (registration, legel weight, etc.). 1In addition, the
project places AVI readers and WIM scales along the highway tp '
record operating weight and miles traveled. In combination,
these technologles allow trucks equipped with transponders: tol
bypass ports -of- entry and weigh stations asg infcrmation about ¥

? HIGHWAY USER FEES: ted Data Needed to Determine.

ltglethe; All Users Pay Their Fair Share (GAO/RCED-94-181) June"]
94.
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their weight and registration ‘is automatically verified and §
recorded. The HELP project allows such trucks to travel with
minimal stops along an interstate highway route from Britlsh!
Columbia, Canada, through Washlngton, Oregon, California,
Arizona, New Mexico, and Texas. The other prominent AVI/WIM,
project is Advantage 1-75, which will allow trucks equipped with
transponders to travel on Interstate 75 from Florida to Michigan
and on to Ontario with minimal stops. Both HELP/Crescent® and
Advantage 75 are IVHS projects that are projected to cost a total
of about $32 million; total federal share is expected to reach
about $14 million. Overall, about 6 percent of the IVHS :
program’s ‘expenditures have supported the development of IVHS
technologies designed to advance commercial vehicle operatlons.'

public . Transit Technologies

Just as advanced traffic management systems will prdvidé
real- time traffic information, public transit IVHS technologies
will pxov;de ‘real-time information about the availability of
transit alternatives. For example, automatic vehicle locatxon '
(AVL) technology can identify the actual location of transit
vehicles using technology such as the satellite-based Global
Positioning System. :

AVL systems are nearing deployment in 12 cities arodﬁd;the:

United States and have been fully deployed in six U.S. cities and .

several Canadian cities, as well as overseas. AVL can benefit

transit agencies and passengers in a number of ways. Data grom
AVL systems can be used to provide real-time updates to = ;
passengexs on expected transit vehicle arrival times, as’ Qe;lfas
to waxn dassengers ‘and system operators of delays. These

. . . . .o . . ' : PR .
l . 3 . CE P
. . . . N

s The HELP/Crescent operational test was completed 1n 1993}
and the program’s operation was turned over to a private
organization.

10
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technologies can thus reduce the uncertainty that many transit
users experience, as well as facilitate connections from one|
transit agency’s service to another’s. The Kansas City j

§
)

time passenger information, fine-tune schedules, and improve on=

Transportation Authority has used its AVL system to provide Teal4
time performance to over 90 percent. About 9 percent of thePIVHS
program’s expenditures have supported the development of IVHS '
technologies that enhance the convenience and accessibility of

public transportation systems.
gafety Technologies : e
; |

IVHS technologies are also being developed to improve the
safety of vehicles and drivers through collision avoidance. E
systems. Many of the safety- -related IVHS projects are embed ed
within DOT’'s efforts to develop a prototype automated highwa
system, Conceptually, AHS technologies will increase the : |}
capacity and improve the safety of highways by automating ag
vehicle’s brakes, steering, and engine speed to allow high-speed
travel at closer distances than human reaction time would permit.
Drivers could buy vehicles with the necessary instrumentatxon or
retrofit existing vehicles. vehicles whose operation could not
be automatad would, during a period of transition, be drivem in

lanes without automation.

sbmefof the technologies. that underlie AHS are now ;ﬁ: he -
market: or under development. These include sensors that deﬁect
obstacles in a vehjcle’s blind spots and collision-warnihg.;
systems. In addition, concepts from the defense industry—-i
advanced computing systems, sensors, advanced command and contrcl
systems--are being applied. Despite these preliminary successes,
the outcome of ongoing AHS research and the prospects for: §

' widespread deployment are uncertain at best. Most AHS .
‘technologkes dre ‘at least a decade from actual usage, and: s me 3*
state’ and!local transportation officlals question whether fHe | | -

11 -
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envisioned systems will ever be practical.

ISSUES AFFECTING FUTURE ACCEPTANCE AND USE OF IVHS TECHNOLOGIE&

Although IVHS technolog;es are being used commercially, the
pbroad vision of the IVHS program to dramatically alter how g
Americans travel and commute to work may not be realized forlmany
decades. High costs and market uncertainties present the bi gest
challenges to fully achieving the goals of the IVHS program. | In
addition, a system architecture must be developed to coordinéte
and integrate the many IVHS technologies; a plan must be devmsed
for dlsseminatlng information on the benefits and guccesses of
IVHS technologles, and a means must be found to ensure the

privacy of travelers using advanced information systems.
High ¢ostg and Market Uncertainties

The deployment of a nationwide IVHS transportation netwurk
will require substantial investments by the public sector, |
private industry, and consumers. IVHS America estimates that
about $6 billion will be needed through the year 2011 to’ complete
all research and development pro;ects and operational tests and
develop a system architecture. pecause of the greaterx risk in
assessxng new techneclogies, the public sector is expected £o!
contribute about 80 percent of the needed funding.

To deploy the vast array of IVHS technologies, nearly $R10
billion w111. be requized by the year 2011, according to IVHS :
America. Consumers and the private sector are expected &d: aii
about 80 percent of these costs, including the costs for: th '
computers and information display equipment that are to bhe :
installed in vehicles.

Because IVHS technologies are expensive, both public ad
private investment in them is uncertain. Given current budgebary
. , i ' :

12
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i
pressures, . state and local governments may not have the fund;
needed to purchase, maintain, and operate sophisticated IVHS
hardware and software systems.. According to a 1993 Oak Ridg
National Laberatory study, for example, the public sector would
nave to spend from $8 5 billion to $26 billion between 1993 and
1997 to install ATMSs in the nation’s 75 largest metropolitan
areas. But until the public sector has invested in the necedgsary
communications infrastructure, the private sector will have |
1jttle incentive to sell and install IVHS vehicle equipment.g
However, the public sector may not be motivated to provide tHe
&nfrastructure until a substantial number of vehicles has beﬁn
equipped with IVHS technologies.

Consumers’ responses to IVHS technologies are also difficult
to predict at this time. Somé IVHS applications may be qute ‘
marketable because of their price, high perceived bEHQfltS, or
both. The success of electronic toll collection on the Oklahcma
murnpike is a case in point. 'However, an automeobile driver may
be more willing to use an ele¢tronic tag for automated toll

collection than to purchase an on-board route guidance system
' costing ower $1 000.

The challenge of ensuring maximum benefit from IVHS
technologies will not end with the operational tests supportpd by
poT, or even with. the tachnologies deployment. The hardwara and ;
software supporting these technologles will yield benefits only
so long as they are well operated and maintained. Experlence
with currently used traffic control gsignal systems suggests ghat
operatlon and maintenance problems may limit the benefits that'l
conﬁumera can derive from ATMS technologies. In March, we . ;Z"
reported that many trafflc signal systems around the natlon wéré
operating beldw potential because they were not properly :

13
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maintained.*

This situation has implications for the future of ATMSs.
ATMSs are more.complex t+han current traffic control»signal.
systems, since they are designed to collect and use real-time
tratfic data to adjust traffic patterns and advise drivers of

road conditions. However, ATMSs will include many of the ;
features of today’s signal systems——coordinated signal systeﬁs,
video surveillance of corridofa, ramp metering, automated toﬁl
collection, and variable message signs. Unless majintenance is
adequate, an ATMS could rapidly degrade to the operational lavel
of the system it replaced. DOT estimates that operating and
maintaini@g ATMSS could cost between $640 million and $1.8°

billion annually.
Déve;oging a_gystem Architecture

~ The development of a system architecture and standards is;
critjcal for the successfiul déployment of IVHS technologieé in3
the United States. uAccordingfto a March 1954 IVHS Americaf '
report, the lack of an IVHS architecture has hindered the -
European ¢ommunity's progress'toward an IVHS environmentvthaf
geamless écrosg national boundaries and has delayed the -
anticiﬁatéd common market for European IVHS products.

A system architecture will define the general framework
within which the various parts of the IVHS system will workA
while standards will specify ;n greater detail the technical’
requirements of individual IVHS applications. For example, ihe
home stereo industry has developed a common architecture and| set

of standa#ds.i As a result, consumers can buy various stereao|

I
i

'+ TRANSPORTATION INFRASTRUCTURE: Benefits of Traffic Cohtzgl '

gignal Systems Are Not Being Fully Realized (GAO/RCED-94-105) .

March 30, 1994.
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components--compact disc and cassette players, receivers, andf
speakers--from different manufacturers with the assurance that
they will function electronically as an integrated unit.

Sihilarly, the development of a national IVHS architecture
is criticai to ensure compatibility among different Ives < | .
technologies and to accelerate the implementation of IVHS by
reducing the risks to private and public sectox stakeholders.
For example, a consumer may be unlikely to purchase on—board

vehicle navigation equipment costing $1000 or more unless the,,'
equipment can be used in multiple locations. If the traffic i

management centers in other cities broadcast real-time traffic

1nformation in different formats, a navigation system geared to
one format will have very limited usefulness. Without assurance
of such compatibility, consumers will be reluctant to invest in
proprietary equipment with limited range, and manufacturers will
consequently have a limited market for IVHS products.

To develop a common national IVHS architecture by mid—1996;=
DOT instituted the IVHS. Architecture Develocpment. Program and hs<
studying alternatives produced by four groups of contractors.: We
believe that it is important for this effort to proceed. )
expeditiously, particularly since the IVHS program is _1 f
operationally testing many IVHS technologies, additional testb ;
are planned over the next 2 years, and some IVHS technologies are
being depleed before national standards have been developed.

DOT' & Man& ement of the IVHS am

poT is at a crossroads for the IVHS program as it begin to
asgsess the results of operational tests, fund additional res arch
efforts and develop a system architecture. As a result, it ust
now begin to address important issues affecting the manageme t. of

‘the IVHS program.‘ In February 1994, DOT established a Joint. IVHS

Program Office (JPO) to manage and oversee the IVHS program. The

15
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JPO’s miséion is to develop and execute’policiee and plane-a&d
provide pqogram leadership for the IVHS program. This ceﬁtr%l
focus within DOT is a positive step forward, particularly: s;nce
the most striking attribute of the IVHS program is its sheer
complexity. 5 '
The JPO will enable DOT'éo lay the groundwork for deyeléping

a system architecture and an information clearinghouse. :The‘
clearinghouse is particularly:important, since one of the primary
products of the 'IVHS program will be information-—information 4
from which consumers, private industry, and state and local E
governments can select. To date, DOT has not developed a - %
comprehensive means of sharing information developed thxough‘its
research and operational tests. According to IVHS program :
managers, DOT has placed limited emphasis on ensuring that the

results of these efforts are publicized and made available tc all
inte:ested parties. As we preViously stated, many of the
decisions to use the technoloéies will depend on the :

stakeholders’ assessment of costs and risks. However, before

stakeholders can make these decisions, they must have informLtion :

" about the,technologies that are available. The JFO will plaK

critical role 'in developing a: program to inform IVHS stakeho ders .

of technclogy developments and status.

Resolving Privacy Issues i

Concerns have arisen aboﬁt whether IVHS technologies may :
infringe on users’/travelers’, . privacy. For example, sowe - |

electronic toll sgystems may 1dentify vehicles at toll collecﬁion -

points, thereby creating records .of an individual vehicle’s
location at a certain time. Also, electronic truck cledran e
technology will require commercial vehicles: to transmit dat on
delivery routes, schedules, and truck weights. Some trucki g
firms may ke reluctant to participate for fear that competiﬂora
may obtaip and use this informaticn to their advantage. It‘is

16
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difficult to ascertain at this time how prevalent these concerns
may be. However, because of restrictions in state privacy: laws

and potentlal users’ c¢oncerns, the privacy issue is the focu of
an IVHS project that DOT is currently funding. 7 -

.
i :
i :
!
.' : . !
i - e = - . ¢
i ,

: i

In summary, Mr. Chairman, the Department of Transportat%on
has initiated an ambitious and wide-ranging program to foster the
development of IVHS technologies. How travel in America w1l;

. change as a result of these technologies will depend on the i

workings of the marketplace, the resolve of the public sectol,’
and the léadership of DOT. Many questions will remain unahswered
for severél years., If the nation is to realize the potenﬂlal o
benefits of 4 nationwide IVHS network, it will require '
technologies that are effective and affordable It will alsp
require a coordinated and cooperative partnership between tJ
public and private gectors and an implementation framework that
establishes a .sound de910yment strategy. '

Mr. bhairman, this concludes my statement. we would b
happy to answer any questions that you or other Members - of the
Subcommittee may have.

, .

i
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