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ELECTRONIC TOLL COLLECTICN:
FEY TO SOLVING URBAN FREEWAY CONGESTION
by
Eohert W. PFoole, Jr.

EXECUTIVE SUMMARY

Traffic congestion occure when demand for a segment of
highway exceeds lte capacity (supply). For sevaral decades,
economists have advocated direct pricing of highway use to
ragolve congestlion preblemz. Until now thie was considered
technically and politically infeasible. PBut new technoleogy
and changlng socicreconomic trends now make "congestion
pricing" feazible.

The key advance ia elactronlc toll cellectlon (ETCH.
Now on the market are systems using a credit-card-size
vehicle-mounted tas which can be read by roadside equipment
without the vahicle having to slow down., The usar's account
ie autcmatically debited for the awmount of the toll--which
can be varied by tima of day in accordancea with congsstion
lavela.

penand studise estimate paak-hour charges of between 20
and 60 cants per mile on highly congested urban freeways, to
10 to 15 cents par mile on leds-congested suburkan fresways.
Off-peak charges in many cases would be zaro.

Political feasikhility will ba improved if ETC-based
conges~tion pricing 1s introduced vie demonstration
projecta, such as adding ETC te an existing teollvay, con-
verting a High-occupancy Vehlcle (HOV) lane to & pay lane,
or launching a new tollway with congestion pricing from the

cuteat.

other potential problems--aguity censiderations,
privacy, ownerahip of the system, snd etandardization——are
&1l resoclvable in various feasible ways.

toalitions in favor of congestion pricing via ETc wiil
includs beth traditional highway intearestes (producers, auto
clubs} and adveocates of full-cost pricing for highway uae
{environmantal groups and transit advocatas). Each stands
to galn from the shift to direct pricing, making it feasible
to bring thia congastion solution Inte being, now that the
technology exlsts to do it simply and eccnomically.



BACKSROUND

Since the 19608, aconomiste have been advocating direct
pricing as tha key to dmaling with urkan traffic congastlen. In
thig country, the pionesr was William Vickray of columbia
University, while in Britain similar work was carried cut at thes
Road Research Laboratory by Gabriel Roth and others.

The theory of road pricing, or congestion charges, is quite
simple, Congestion cccurs whenever demand for road use exceeds
the available supply. Juat as in other parta of cur economy
{e.d., the telephone system}, tha solution ie to charge higher
prices at times of higher demand, adjusting the price upward
until depand is in balance with capacity, at an acceptable level
of traffic flow. Because urban road use typically has large
merning and afternoon peaks, roed-pricing proposals exphacize
peak-hour pricing. Ideally, the pricssa charged should vary by
time of day, day of week, and season of tha year--in short, in
acrcordance with whatavar variables markedly affect dewand.

Untortunately, ne such congastion-pricing acheme has yet
been inplamented anywhers in the world. The reasons are twofold.
Technical barriers bave made it difficult to realize the
sconomiste' ideal., And perhaps more formidable have been the
political barriers. Electrenic tsall collection (ETC) syestems can
overcome both obstacles,

Early road-pricing proposals called for using toll koothe or
crude mechanisme like dailly, wesekly, or menthly placards or
stickers to be displayed on dashboards or in windows (a= has heen
done successfully in Singapora mince 1975). But toll booths add
to congastion in urban areas, and neither toll kooths nor
stickers lend themselves to the time-varying prices needed for
effective Congestion management. Some early automated toll-
collection schemes relisd on optical systems, which are
unreliabla, or on=vehicle meters which are ¢estly. It ic only
the developmant of microchip-based FTC systems, aspecially
passive on-venicle tags, thet makes posesikle widespread use of
flexikle road pricing.

Tha political barrisrs have been especially daunting to
road-pricing advocates. During the 13705 the ¥ational Science
Foundatism and the Urban Mass Transportation Admipistration
fundad extencive studies of road pricing, by the Urban Institute
and others.[1] UMTA was willing te pay cities te =serve 2e
demongtration sites for road-pricing experiments., But even with
a monetary incentive, no mayor or cilty council was willing to
risk public putcriss ovar being forced fto pay directly for what
they believed was already theirs by right. gimilarly, when
California's special Tagk Forps on transportation in 1876
preduced a draft report advocating road pricing and sther
economics-based approaches, political opposition forced 1t to ke
revritten to drop these ideas.[2]

opposition to road pricing has several dimensicns. One
dineneion reflects dislike for toll bosths, per se (i.e., having
to wait ir line, having to pay in cash, etc.): this dimensicon can



be virtually eliminated with ET¢-based pricing systems. Another
cancern 18 over "paying twice"; this is much less of a problem
for new capacity than for retrofitting a pricing systam to
existing "frea® capacity, suggssting that new capacity ls the
beat place to introduce a pricing syetem. Yet anoth&r CONCErT 1s
over eeuity; but this concern coexists with today's general ghift
towards usar-pays approaches, suggesting that road-pricing may ba
more acceptable today then it was a decade or two ago.

WHAT C2¥ WE CHARGE IN URBAN ARERE?

Veing electronic pricing to control congestien reguires that
we learn how great the demand actually is for urban expressway
use, Conventional toll-road studies are based largely on eity=
to-city toll roads, and have been driven largely by the need
simply to rescover ehough revenue to pay off the systen's bonds.
Conseguently, the perception axists that tolls in the range of 2
tn 5 gonts per mlle are about what paople are willing to pay.

Thig conventiconal wisdem eontasts sharply with what other
gtudie= are showing us about the costs of urban traffic
congestion. For exanple, a Texas Transportation Institute study
of 29 major clties (excluding Few ¥ork, Chicego, Boston, and
Washington as not automobile-based} estimated the gost of traffic
mongestion in 1986 as $24.25 billion.[3) Heading the list was
Los Angslas, at $9.4 billion, with San Francis¢o, Housten, Miami,
and Dallas all in the over $1 billlon range. Other maasures are
somewhat lower--e.g., the Southern California Asscciation of
governnante puts the zost of congestion in greater Loe Ahgeles at
§2.5 billion per year—-but still guite sizable.

studies of this sort, essuming they usa realistic measures
uf the value pesple put oh thelr time [and studiea tend to
undarestimate this), giva us one way of aatimating what pecple
night be willing to pay for incrazsed urban msbility. Thoge
whose time is worth $18/hour might well pay as much g= $3.33 to
eut 20 minputes off thelr morning cemsmuting time., For a typical
13-mile commute, that would work out to arsund 25 cents per mile.

This cstimate is confirmed by a 1988 study carrled put in
eonnection with the E~470 tollway pruject in Denver. Thomas
Adler end Robert Schaevitz reported on this exerciese, which used
data from "direct utility assessment" surveve te estimate
confficiants for = loglt=form model fer each of four trip types:
work, non=-work, non-home-baced, and airport.{4¢] The lowest-
valued trip type {(non-work} was found to be worth $4.21 in tolls
for each hour saved, while the highest-valued (airport} type of
trip was worth $31.41 per hour saved. Using the logit models to
forecapt toll revenues, the rassarchers found that tha revanue-
maximizing tell rate would be beiween 20 and 25 cents per mila.

Finding out how much paople say they will pay to save time
ig not the only approach. Bagk in 1975, Thecdore Fealer and
Kenneth Small carried out & vary detailed atudy of {he potential
of congestion pricing, using date from the San Franclsce Bay
Area,[5] Their models varied the typas of highway, the value aof
peopla's time, and the asecymed interost rate. For urban



fresways, apd using the more realistle 12% (as opposed to 6%)
interest rate, they calculated that cptimal peak-hour congestion
chargee ranged from 26.7 to 38.5 cents peXr mile. For urban-
suburban Freeways, the comparable charges were put at B.1 to 10.6
centa/mile. These figures, of gourse, were in 1272 dollars.
Converted to 1990 dollers, they imply potentlal peak-hour charges
of 79~114 cents/mile for urkban tollways and 21-31 canka/mile for
urban-suburkan tollways.

In 198E, Faderal Resarve Bank cof Ban Francimes economist
Randall Pazdena, whe had worked with Hselar and Small in the
1970s, suggestad that to reduce scwe of today's extrema cades of
peak-hour cocngestion, chargas as high az $4-5 per mile might be
necasgary.[6] But ha also produced long-run optimsl congestion
charges, updating the Fasaler and Small work, sstimating peak-hour
chargas of &5 cents/mile on urban tellways, 21 sants/mile on
suburban freeways, and 17 centa/mile ip fringe suburban areas.

In thelr 1989 book, Road Werk, Kenneth Small, clifford
Winston, and Cargl Evans urge the replacemant of the gasolina tax
by a system of congestion pricing and truck axle=-weight fees, but
they offer no new estimates of the level of urban-tollway charges
that would be neceseary to maintain smooth traffic flew.[7]

Most recently, in 1890, the Bay Area Economic Farum released
ite proposed "Market-Based Solutlons to the Transportation
Crisig" of the Sap Francisco Bay Area.[B] The study called for
congestion pricing con heavily traveled Ifreeways in tha Bay Area,
based largely on Pozdena's work, but did net spacify the lavals
of those chargaes. Currantly, varlous prices are being tested in
computar modeling, in crder to detarmine rates which will be both
{a} effective in contreolling congestion, and (k) pelitically
accaptabla, .

HOW CAN WE PHMASE IN CONGESTION FRICING?

That a high-level business/government group has actually
proposad implemanting congestion pricing in the San Francisoo
arez contradicts the conventicnal wisdom inm the road-pricing
community. If this proposal is actually taken zariously onse the
proposed price levels have been announced, it will serve as a
Hodel for the rest of the country., But if, as seems more likely,
the propeeal is ruled politically infeaeible, then it will be =all
the more iwportant to lock for waeye of intreducing tha idea in
less-threatening wvays.

one way of deponatrating the benafits cf paak-hour pricing
would be to introduce it on existing tollweys. Tha ideal
facility would be cne suffering considerable paak-hour
congestion., Following {pstallation and suetomer acceptance of
ETC (as on the Dailas North Tollwey, today), the tollway sperator
could announce & new program to cut congestion and improve
traffic tlows during rush hours. A new toll schedule would be
apnounced, cutting the rates at off=pank hours and increasing
thenm during peak hours. The changes in rate= would be calculated
s0 as to keap total tollway revenues roughly the same ae bafore,
for puklic relations reascns. (Since paak-hour ratas weuld have



toe be incrasged considerably, thils might mean very low off-pask
rates, perhaps avan zerda for late-night heoure.)

{me constraint on sush experiments may be the werdlng of the
bond covenants under which the tellway was financed. If thay
rigidly spsll out what the toll rates muet be, there may not be
sufficiant flexibility to introduce this kind of pricing
innovation. But such flexibility needs to be provided for in any
refinancing of existing tollway bonds and in the issuance of any
hew bonds ko cover additionz to existing tollways.

A second possibility for introducing congestion pricing is
existing (or new) high cccupancy wahicle (HQV) lanss. Ward
Elliott of claremont MoFanma College has suggested that——
depending onf what the reguired nunber of parsons per Cer iE~—many
such HOV lane= ara underutilized. If non-gualifying drivers wera
permittad to purchase access to the lane, nearly sveryohé using
the freeway would be hettaer off,.[5] Those already using the HOV
lane would be no worse off, assuming the prica for pay-users warse
eat high enough to maintain emocth traffic flow., Thoae buying
accesx would be battar off, or slse they wouldn't choeosa to pay.
and those in the reqular fraeewsy lanes would be better off by the
removal from their lanes of all thosa choosing to buy their way
onta the HOV lane.

Tha third place where congestion pricing can be intreduced is
on new tollways--net additions to the fraeway network. Indeed,
ond useful rulae of thumbd would be that urban arsas should add no
more freeways—--only tollways.[10] An addition to the =system will
enly come about 1f the necaessary funds are made availaklae. TIf
pur highway policies are alterad such that ga=oline taxes are
razerved for maintaining the axisting network, then the only way
that new capacity can be added is when and where pecpls expresas &
willingness to pay the neceessary tolls to meke that capacity
poseible.

2 punmber of urban areas have been adding tollways in recent
years, svan without an overall policy changa such as that
propoused above. In several Fiorida and Texas cities, the
toliways have beep produced in the public sector. In Califernia
and Virginia, new tollways arae in the procesa of bsing developed
by the private sector, under long-tars franchise or lease
agresmente with government. If these tollways adept congecstion
pricing {which is being considered in the California privata-
tollway program}, then motorlsts in those lupalities will have a
vivid demonstration of the effactiveness of such pricing in
limiting congestion and maintaining smeoth traffic flow.

Indead, tha point of all three of the suggested intreoductory
slteg~=on existing tollwaya, HOV lanag, and new tollways—iz to
produce a demenstration effect. citizens of a city will have
daily evidence that thosa expressways with high peak-hour tolls
flow smoothly, while on the othera cengestion continues te
worgen. It is only after such demonstrations have hecome wall-
kmown in several urban areas thet it will become politically
frazible to propose extending congeetion pricing to existing



congested fraavays. Onca a demand exlsts for reduced congestion
cn thoss freeways, by means of pricing, politicians will be far
more willing te consider the idea.

COALITION BUILLING

Trn their book Road ¥ork, Kenneth Small and his coauthors
argue that the traditional pessimism about the political
feasibility of congestlon pricinyg should he challenged. "Todey
strong new forces are at work that could give congestion pricing
real populer appeal." Anmchg these are the growing desperation of
Arivers for relief from freeway congestion, the development of
ETC (which makes priclng schenes more user—-friendly), growing
support for user-pays approaches such as toll roads, and
racognitien of the flecal reality that current highway funding
mechanigns ars not producing sufficlent revenues to rebuild and
maintaln our existing system, let alens toc add neaded capacity.

Those macro-level trends are all favorable to the acceptance
of congestion pricing., But getting kpecific projects approved
will requirs mere than general trends. What is needed 1l the
formation of new ooalitions of interest groups to push for
tollways and congestion pricing.

The traditional highway coalitlem had several maler
compenentes. Producer groups ware cne of ita two core groupa--
sngineering and congtruction companies and their trade
aczoriations, and the related sonatruction trads unions. The
other core group was highway users-—trucking groupe and aato
clubs., But in many ctates, this traditional coalitlen haa lost
considerable political clout, ag new forces--environmental groups
and grass-roote slow-growth movements--have antared the plcturs.
The transit lobby has also bhesn an cppenent ln certain cages,

But tollways--and in particular tollways using congesticon
pricing--are potentially & whole new bali game. To vegin with,
the producer sagnent of the traditiconal highway lobky has every
reascn to faver tallways, as net additions to the transpertation
eystem. Indead, last year's sndorsement of private tollways by
the American Road & Transportation Bulldars Assoclation was a
clear indlcation of this premise.

To ke sure, the auto cluba and trucking groups have
traditionally opposed toll roada. But that oppoaition appears to
be softening, in the face of continued flscal conatraints and the
difficulty of meking any capacity addition= in astates such as
california. Indeed, now that rush=-hour bans on trugks are con the
pelitical agends in californla, trucking intereste there ara
showing a new interast in tellways and congeesticon prioing as
aiternatives., And more recently, =cconomists from the Auto Clnb
of Scuthern Califernia have begun talking cpenly about the merits
of congestion pricing, comparad with the kinds of controlsa end
restrictions on auto usa that are being seriously coneidered in
order to meet alr guality geoals in the Loe Angales Basin.

put even more surprising is tha potential membership in a
pro-tollways cocalition of environmentaliet=, alow-growther=, and



tranglt interests. Yat each group stands to aghiave some of its
values if our transportation eystem shifte more towards peak-hour
pricing that reflects the full cogts of aute and truck usa.

For example, one of the long-standing conplaintas of tha
Eierra Club in Celifornia is that aute use i subsidizaed in
numarous ways by general taxpayers--e.g., the provision of local
strasts partly via property taxes, the fracticn of police and
fire department time devoted to auto-related matiers, the amount
of (untaxed} land taken up by roads and parking facilitias, ete.
In additicn, there are the scclal costs of antemeblle uEm--aix
pollution, neilse, and traffic congestion.

congeation pricing can be presented as a way of making mute
usars pay much nore of the "full costs" of auto use, just as
these groups have been dsmanding for many years. Aand indeed, one
of the strohgest advocates of congestlon pricing on existing
califernia freeways is the Siarra Club (though they strongly
cppose any sdditlons to freeway capacity). Anhd among the aarly
supporters of the Bay Area Economic Forum's plan for congesticon
pricing is the Envirommental Defenae Fund.

Traneit groups have made similar complaints about the
subcidization of the automobile and what they censlder the
artificially less-competitive position of transit, Making road
users pay diresctly, especially via high prices at peak hours, is
a way of helping tc¢ level the playing field betwean transit and
highways. BSo it is not surprising teo find that the California
Transit League has already andersed private tollways in that
state, as an important step in the right direction. [11}]

Politics, of course, is the art of tha pessible, Bringing
tollways and congestion pricing inte existence will reguire
compromizes among the various interest groups. But if each can
gain a portion of what it would like to have, guch compromises
may well be feasible. For example, despite their oppesition te
any new capacity, some envirepmental groups may well agrea to
eome additicns, as long as those additicns coma eguipped with
congestion pricing. Teday in Southern California, preliminary
research lndicates that the only plausible way to achieve 2 major
reduction in projected vehicle milas traveled (VMT ) ==and thereby
achieve certain mlr quality goale=-iz via congestion pricing.
cnce that becomes known, it will be hard for envirocnmental groups
to argue against it, even if it does require some additional
construction as part of the packags.

DTEER IMPLEMENTATION ISSUES

Implemanting congesticn pricing via ETC will raisa a number
of other ipoues, each of which will affect its perceived
political teasibility. This overviaw is intendsd to foous
attentien on them, in the intersat of further etuody.

1. Fgultvy coneiderationa

wiil congestion pricing harm the poor? This concern ie
generally the first one to be rai=ed, whepevaer tollways are
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proposed in a locality whare thay have not been known., It will
ba raised aven more strongly when congestion pricing comes onto
the political agenda, since wa are talking about signjficant
price levels at peak-hour times of day. Whet can we Eay about
this jismuyse?

The Bay area Economic Forum has sddresesd this concern head-
on in its market-based transportation plan.[12] They point out
the following considerations:

o Low-income workers tend not to drive to work in the peak
directicon to the dewntown core. Census datm indicats that
reveres=diresticn commutere in the Bay Arsa have significantly
lower incomes than peak-direction commutars.

¢ Low-income househelds tend to be ugers of bus transit
services. And transit bhuses suffer evan more than private
autemcbilas {because they are less mansuverahle) from freewvay
congesticn. Reducing congestion baneflts bus and van riders.

o Congestion pricing produces revenues that can ba used to
expand transit alternatives, or to give rebates or subaidies to
the poor. By centrast, regulatory approaches (e.g., cdd/evan
driving days) prodéuce nNo IevVanues.

o Many rail trensit systems (such as BART), which serve
primarily middle-class cozmuters to downtown, are financed
eignificantly by regressive local sales taxes pald by evaryona.
By contrast, tollways are financed only by those who uwae them.

In additien, the Bay Area Forum study peints ocut that present
transportation systems--with high urbapr air pellution and traffic
congection=-have halped foster the shift of businesses to tha
suburbe, leaving the poor with pelliuted alr and fawar Joba.
Congestion pricing will help to alleviate both congestion and
pollutien, meking downtowns more viable.

Ernneth Smzll has studied the impact of congestion pricing on
several income groups.[13] If gevearmmant vasas the revenuea from
the tolls--either to raduce taxes, to subsidize transit, or in
aome other way that benefits peopla ganarally--then ell incoma
clasges can come out ahead. Snall works cut several numerical
examples to illustrate his point. Yuval Cohen has reached a
sinilar conclusion using a diffarent wmodeling technicue.[14]
smzll pointe ocut that congestion pricing corracts economic
digtortions, unlike most taxes, which introduce such distortions,
cften leading to what econcmists ¢all "deasdweight losses" ko
soclaty. He alsoc notes that vehicle registraticn fees and fuel
taxes are alse regressive, and that congestion pricing could
easily generate sufficient revenues to parmit these taxes 5 be
aholished, [15]

i Frivacy

while ETC lg eszential to nake congestion pricing user~
friendly, thea idea that one's wvehicular trips are to be recorded
by somecne makes many people uncomfortable. Indeed, one of the



reagons for the dacision not to implement the proposed Homg Kong
aVI road-pricing system {after its demonstration program) was
concern over "Big Brother" government being able to monitor
pecple’s movemsnts. :

While this concern will inevitably be raisad, its =ignif-
icance tends to be exauygerated. TFirst of all, road pricing is to
most people a very new idea, and therafere is viewad with asome
skepticism., Yet pecple have hecome very much accustonad to
baving records kept about many other azpects of their iives. Tha
telephone oompany coppiles itemized records of your phonae calls.
Your bank micrefllps all your checks, and keeps computer files of
your credit-card purchasss. Credit burasus mailntain detailed
fites on your credit history, as do lnsarance datakbanks on your
madical history. Even videoc rental stores maintain computer
recprds of your transactiona {as Judge Robert pork learned when
these rTedords wera releassd to a newspaper during his Supremne
ceurt contirmation hearings). Thess records are cne of the
prices we pay for convanience, and it is likaly that ETC eystems
will come to be seen in that light by most pecple.

Put it is alse important to provide options so as to reduce
pecple's concerns over privacy. The Hong Kong experiment offered
ohly one form of payment: an ltemized monthly pill, listing £11
traneactlons. By contraat, the Dallas Morth Tollway mends bills
only on reguest (and charges extra for the pervice); therefore
most of its customers are never confronted with itemized lists.
The alectronic toll coilection =yaten cperates on a debit basis,
Bach customer opens an account for a required minimuw deposit;
tha toll for each use i@ then deducted from the account balance,
until & lower threshold is reached, at which the customer is
notified that the agoount must be repleniahed. Thosa wishing not
ra bother with cash replenishment can antherize periodic kllling
tn their Visa or Mestersard account, to replenich their account
balance. The Dallas system even offers a special anonymous
account, mnalogous to a numbered Swiss bank account, for those
with heightened concern absut privasy. After nearly a full year
of operetion, thars has been wirtually no demand for this optien.

bli iv
another queation which is already part of tha discu=ssien of
tollways and congestion pricing is whether the public sector or
the private sactor chould be the owner and operator of these
systems. & Setalled discussion of the pros and cons of each form
of ownerchip is beyond the scopa of thic paper. But saveral
points that relate to themes raised earlier are worth mentioning.

In terms of the concern over privacy, there is probably an
advantage in private ownerchip of at least the electronic tell
collection system, from the standpeoint of pukllc perceptions. In
the Tnited States, people ara generally distrustful of
government. Most peopla are unconcerned about the telephone
coppany rocords, kenk and credit card records, and video sicre
records which are kept about their transactions. All of thage
are private businesses, which make and keap the records only fer
their own business purposes. By contrast, peocple tend to be Dora



concerned about the government's metor vehicle records, IRS
records, and evan census gquestlonneire data. Why? Becauss
govenmant is not trusted to use these records only for thelr
ostensible, narrow purpced. In this ragard, 1t is worth neting
£hat while the govarnment-opearsted ETC sys=tam in Hong Fong was
beset by privacy obiections, the Dallas North Tollway's system=-
operated by Amtech, a private firm--has had virtually no such
problens.

Thera gpay also be advantages in having private tollways carry
the principal marketing burden ot ploneering congestion prieing.
over the past decade, pecple have grown very accuestomed to paying
extra for superior service from Paderal Exprass and other privats
exprass dalivery firma. The prineiple of "you pay your money and
take your cheice" hms permitted the growth of a thriving mnarket
of additional mervices, to supplement the low-priced but lowar=
quality government poatal service. Likewiss, the addition of
superior-guality urban transportation infrastructure might bast
be ploneerad as# a service for those willing to pay aignificantly
more. This is npot a rola pasple expect government to parform.

If ploneerad by the private ssctor, it will halp to legitinize
the idea of congestlon pricing, making this idea far leas
controversial when govermment keging to offer it, as well.

4. standapdization :

Tlactronis toll sollection «ffers the near-term prospect of
tollvays without toll booths, But that prospect will renain more
drweat than reality 1f a nunber of lncompatible ETC systens
proliferate during the next decade. The graater the degrae of
technical standardization, the less need there will be for
residual toll beoths, to handle cut-of-area vehicles.

The trucking lndustry will have the greatest initial interaest
in promoting natilonwide standardization. But the auto industry
and autombile clube should likewise see that it ie in their
interest to make the AVI/congesticn-pricing revolution as swift
and ag user-friendly as possible. There ara many intaregts that
would like to restriet or ban the prlvate auvtomebile altogether.
I+ is very much in the iptarest of autc waers and producers to
bring apout a smooth transition to a better=fundad, less-
congested, less-polluting highway syster, which i what ETC will
accomplish,

Organizations such as the Highway Usere Fedaration, the
International Bridge, Tunnel & Turnpike Assoclaticn and the
Suciety of Automotive Engineers should make the development of 2
national ETC standard a high prierity.
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