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Foreword

This reportis a summaryof proceedinggrom a two-day symposiumconvenedby the
Instituteof TransportatiorStudiesat theUniversity of CaliforniaatBerkeleyin April 1998
to commemoratehe fiftieth birthday of the Institute and to lay the groundworkfor the

Institute’s secondifty years.

With the title, The Transportation Enterprise: Challengesof the 21st Century, the
Symposiumsetout to generateéhoughtful, activediscussionin preparatiorfor laying out
anactionplanfor the Institutein the21stCentury.

I would like to expressmy gratitudeto the SymposiumOrganizingCommittee,underthe
leadershipof Wolf Homburger,aswell asthe entire Institute staff for their invaluable
assistancd.would alsolike to thankthespeakerandparticipantdor travelingto Berkeley
andgeneratindively, uplifting discussions. Thanksarealso dueto the currentinstitute of
TransportationStudies graduatestudents,who represent,after all, the future of the
transportationenterprise for their assistanceavith the symposiumand for providing the
posterdor thepostersessionFinally, | would like to thankRoberBertini forhis effortsto

produceheseoroceedings.

It is thehopeofthe symposiunorganizerghatthis eventhassparkedanongoingdialogue
concerningthe Institute’s role in transportationeducation,research,information, and
technologytransfer.Welook forwardto yourparticipatiornin ournextfifty years.

Adib Kanafani, Director
Institute of Transportation Studies
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Preface

This reportsummarizekey findings and discussionof the symposium.The symposium
proceedinggontainthekey pointsdiscusseth eachofthe session®fthe symposium.The
final portion of the proceedingscontainsa series of appendiceswhich include the
symposiumprogramagendaa list of speakersandbrief biographiesa rosterof speakers
and participants,a list of the symposiumco-sponsorsand full text of certainaddresses

alongwith accompanyinglidenarrativesandfigures.

The proceedingprovideaconcisesummaryofthemainpointsofeachspeakeandarenot
meantto be a verbatimtranscript. To avoid confusion,throughouttheseproceedingshe
Institute of TransportationStudies is referred to as the Institute, while Intelligent
Transportatiorsystemsarereferredo asITS.

We would like to gratefully acknowledgeAlan Ererafor assistingwith notetakingduring

the symposiumand BarbaraEricksonfor valuableeditorialassistancen the preparatiorof
thesessiorsummaries.

RobertL. Bertini, P.E.



OVERVIEW

The symposiumbeganwith a Keynoteby Wilfred Owen.In additionto notingthe major
accomplishmentsof the Institute over the past 50 years, Mr. Owen advocatedthe
applicationof a true systemsapproachwhen consideringfuture transportatiorproblems.
Most significantly, Mr. Owenchallengedhe participantsto adopta global view, with an
emphasioninternationalresearcin thefuture.

Sessionl, Forces Shapinghe Future TransportationEnterprise,laid the groundworkfor
the symposium by discussing the important social, economic, environmental and
technologicaktontextfor transportatiorn the nextcentury.It becameclearthat weneedo

continueto trackandattemptto understandhe changingdemographicsothin the United
States and throughoutthe world. Given the astronomicalpopulationgrowth that is

predicted weneedo continueto talk aboutthe environmentaimpactsof suchgrowthand
the associatedransportationinfrastructure.We will also clearly needto adopt new
paradigmsan how we pay for transportationmprovementsFinally, the technicalfuture
will consist largely of integrating the myriad of systemsthat are being developed

independently.

Session2, Retrospectiveof the Past50 Years,presentedan opportunityto review the
specificaccomplishmentsf the Institute sinceits inception. We learnedthat the greatest
strengthofthe Institute hasbeernthe focuson attracting, retainingandrecognizinghe best
people.In termsoftraffic operationsthe Institute hasprovidedcritical researchesultsto
the field and continuedo providerelevantinput throughits researcheportsandtechnical
assistance.ln the areaof air transportationthe Institute continuesto advancenew
synergiesand newresearclareasFinally, throughastrongrelationshipwith the California
Departmentof TransportationCaltrans),the Institute hasbeenon the forefront of the
developmenof newtechnologyfor transportation.Theseefforts havesetthe stagefor the

Institute’sagendd#or the next50 years.

Thefirsttwo sessionsvereaimedatpredictingthefuture societaforcesthatwill influence
transportatiorand reflecting upon what the Institute hasaccomplishedverthe past50
years.In this context,Sessior8, ThinkingAboutthe TransportatiorSystemn the Next50
Years,was aimed at articulatinghow we shouldthink aboutfuture transportatiorsystems
as we shapethat future today. We saw that we should recognize the substantial
uncertaintiesthat surroundour planning and decision-making.We also discussedhe
importanceof looking back over our history. We can often learna greatdeal by
consideringvhathasbeendone by thosewho camebefore.We also sawthat much has
beenaccomplishedn the developmenobf newvehicle technologies However,we must
focusour energien continuingto defineanddevelopa sustainabléransportatiorfuture.
Finally, we consideredhe future ofurbanform, andrecognizedhat the future will likely
bring morechoicesandgreatewarietyin developmenpatterns.



Sessior, Defining a Visionfor the Future TransportatiorEnterprise,beganto lay outa
frameworkfor how the future transportatiorsystemswill evolve.Knowing that the world
is becoming smaller with dramaticdevelopmentsn communicationswe will need to
remain vigilant in the future particularly with respecto civil rights and environmental
impacts. We also contemplatedhe myriad of roles that a public transit systemcanand
doesplay in our society.An updateofthe federaltransportatioriegislationwaspresented,
and we examinedvarious meansof deploying new technology. These presentations
providedanexcitingbackdropagainstvhichto considethe futuremissionofthe Institute.

Sessiorb, The Institute of TransportationStudiesMission: Making It Happen,provided
the contextfor planningthe Institute’srole in transportatiorresearctandeducationn the

next century.By discussinghe importanceof researchijt becameclearthat we needto

continueto applylessondeamedin orderto excelin the competitiveenvironmeniof the

future. Technologytransferemainsa necessargomponenfa researclorganizationand

will continue to evolve. The educational environmentis dynamic, and research
organizationsmust grow and changeto remain competitive. Finally, we saw that the

Institute’spremierTechnologyTransfeProgramandLibrary areplanningforthe future.

In conclusionthesawo dayswereenlightening,inspiringandchallengingThe future will
bring societaland institutional changesaboutwhich we are uncertain.However,with a
well-conceivedvision for the future, the Institutewill continueto meetthosechallenges
andleadin the developmenofthoughtful solutionsto transportatiorproblems.In addition,
the Institute will continueto focuson educatingwvell-roundedransportatiorprofessionals
and providing technologytransferand informationto the professionand the public. By
continuingto valueits humanresourcegincluding faculty, staff, studentsalumni andthe
public), the Institutewill haveabright future.



SYMPOSIUM PROCEEDINGS

INTRODUCTION

Adib Kanafani, Director of the Institute of TransportatiorStudiesand Professorof Civil
and EnvironmentaEngineeringUniversity of CaliforniaatBerkeley

Editor’s note: ProfessorKanafaniwelcomeall participantsto the celebrationon behalf
of the Institute of TransportationStudies (Institute) and co-directors Wilfred Recker

(Irvine) and Daniel Sperling (Davis). ProfessorKanafani expressedhis hopethat the
symposiunwould allow all participantsto gain a perspectiveon whatthe Institute has
donein thepastandhowthelnstitute mightcontinueto evolvein thefutureandto reflect
on the role ofthe Institute asa newcenturybegins. He then recognizedhe symposium
organizingcommittee thoseindividualswhosegenerouslonationsmadethe symposium
possible, as well as ProfessorEmeritus Harmer Davis, the foundingdirector of the
Institute, and ProfessoEmeritusWilliam Garrison,formerdirectorofthe Institute.

The Institute has enduredits first 50 years by constantly changing, adapting and
innovating,recognizinghat “thingsmustchangean orderto remainthe same.”

The Institute hasnot only changedn responsdo changingparadigmsbut hasactively
participatedin creatingthe newparadigmshemselvesBy looking at the contributions
that the Institute hasmadeto the transportatiorfield and by being critical of what the
contributionshavebeen,we canlook forwardto manyfuture contributions.

WELCOME

RobertBerdahi, ChancellorUniversity of Californiaat Berkeley

Editor’s note: The Chancellor welcomedall participants to the Berkeley campusin
anticipation oOf an enlightening symposiumto celebrate the 50th anniversary of the
Institute.

Oneofthe earlychallengesat the Institute wasto discouragd.os Angelesdriversfrom
driving up the off-rampsof the newfreeways.The solutionwasthe developmenbf the
standardsignsnow usedacrosghe country at the foot of freeway off-ramps.Here is an
exampleofthingswenowtakefor grantedbeingpioneeredatthe Institute.

The problemsfacing transportatiomow are more complexand the solutionsare more
involved. Consistentvith this, the Institute’s missionnow encompassea wide range of
topics andlocales,rangingfrom the AutomatedHighway System(AHS) to aviationand
freight distributionin Venice, Italy. Further, the Institute hasfocusednot only on the
various modes of transportationbut also on understandinghe relationshipsbetween



transportatiomndsocial,environmentahndeconomidactors.With 40 associatedaculty
and 100 associatedqyraduatestudentsand a $10 million annualresearchprogram,U.C.
Berkeleyis proudofthe Institute andits 50-yearhistory. Given the hugeproblemsfacing
transportatiorat thistime, the countrywelcomesiewsolutions.

JosephCerny, Vice Chancellofor ResearchyUniversityof CaliforniaatBerkeley

The Institute hasbeenuniquely valuableto U.C. Berkeley, the stateand the nation, by
making important contributionsover the last 50 yearsand will certainlyremain so by
makingmanymore suchcontributionsn the future.

TheInstituteis one ofthe few OrganizedResearctunits (ORUs) createddirectly by the
statelegislatureg(most are createcby local mandate),initially asa responséo deferred
maintenanceof transportatiorfacilities during World War II. The Collier Commission
initially envisionedthe Institute’s role asconductingresearchandproviding instruction
for a new generatiorof transportatiorprofessionalsThe Institute hastranscendedhis
vision by developingnew partnershipsincluding thoserepresentedy the Partnersfor
Advanced Transit and Highways (PATH), the PavementResearchCenterand the
National Centerof Excellencefor Aviation OperationsResearciNEXTOR). Beyond
this, the Institute hasmaintainedits link to educatioron the campusesandthroughthe
Technology Transfer Program (TTP). The Institute is in excellent health and will
continueto thrive givennewchallengesandconditions.

C. Judson King, Provosand SeniorVice PresidentUniversity of California, Statewide

Researclactivities arevital to the economicgrowthanddiversificationof the California
economy.Giventhat transportations a prime concernto California,the Institute is the
bestexampleofhowthe universityhasdealtwith stateproblemsWith this multicampus
approach the Institute hasintegratedresearchacrossgulfs, including those separating
engineeringsocial scienceandpolicy. All unitsofthe Institutehaveaccomplisheanuch
and demonstratedyreat competence partly becausethe Institute developeda strong
synergybetweertheuniversity andCaltrans.

Rulon K. Linford, AssociateVice Provostfor ResearclandLaboratoryPrograms

The entireuniversityis extremelyproudofthelInstitute's researclaccomplishmentsver
the past50 years.The public hasbenefitedfrom the Institutein many ways, particularly
by having a safer, more efficient and more environmentallyfriendly transportation
system.Theentireuniversity anxiouslyanticipateghe Institute’sfuture contributions—in
the faceofmanychallenges—awell asmanyyearsoffuture serviceto the stateandthe
nation.



Paul Gray, Dean,Collegeof EngineeringUniversity of CaliforniaatBerkeley

The Institute’srole in maintaininga steadyflow of graduatestudentss mostimportant.
By addressindoroad, multidisciplinaryissuesin teamsthat include representativefom
governmentmultiple campusesandindustry thelnstitute hasprovideda greatmodel for
all areasofengineeringincluding informationandbiotechnology.

His ExcellencyMohammad A. Al Shaikh, DistinguishedAlumnus, Minister of Stateand
Memberof Council of Ministers,Kingdom of SaudiArabia

Greatvision andwork havebeendevotedto creatingand nurturing the Institute. It is
Importantto recognizethatall studentsandalumni aregratefulfor the chanceto benefit
from this enterpriseAll participantareindebtedo the Institute faculty, library staffand
generalstaff, pastandpresent.The Institute possessea greatwealthof informationand
commandghe power to organize,synthesizeand accumulateknowledge. The faculty
inspired and continueto motivate their studentswith the confidenceto expandtheir
minds. The faculty also encouragethealthy skepticism—inthe form of mind-expanding
doubt. Thus, the practitioners,theoreticians,and philosophersinteract. This type of
environmentwith a formatoffree debateand excitingdialogue (withoutdogma)is what
is neededo developthe kind of leadershipwe needmostin our society today. This
dialogueand debateshould continue after one leavesthe university, particularly with
today’s communicationgechnology.All alumni shouldengagen a continuingdialogue,
so that with the use of memoriesand dreams,the imagination can be stimulatedto
brighterthe future.

REMARKS

Hon. DeanDunphy, Secretary,TransportatiomndHousingAgency, Stateof California

Those who startedand developedthe Institute as well as those who continue to

implementthe productsthat benefitCaliforniashouldbe congratulatedbn this occasion.
The Institute fosterscooperatiomwith the stateat a very highlevel andmustcontinueto

do so. Thereis no otherinstitutein Californiato addressransportatiomproblems.

Therearesignificantproblemsandfrustrationsfacingtransportationandthesehavebeen
especiallyevidentin recentyears. Theyinclude increasingcongestiorandthe increasing
costofproviding capacity As a currentexample an 8.1-mile segmenbdf State Route5 in

OrangeCounty,betweerStateRoutes22 and91 is presentlyunder constructionat a cost
of$1.1 billion for expansioralone($135million permile). This projectis simply moving
the bottleneckdownthe freeway atincrediblecost, andweknow we can’t continuethis;

theremustbe alternatives.



theremustbe alternatives.

High-speedrail is one imperfectalternative;transit must be an alternative thoughit is
little utilized. There are severalmajor challenges,including public apathy,which is
demonstrateth arecentLos AngelesTimespoll, wherereaderdisted no transportation
issuesamongtheirtop six concerns.The nextchallengeis financial. We needto change
travel habitsby consideringthe economiccost of transportationand making revenue
changedo addressapacityincreasesThis might meanhigh-speedrail or more buses.
The Institute’s work on automatedhighway systemsis extremelyimportant, but the
PATH programis the only onein the stateaddressinghis kind ofincreasedcapacity.

We havemanyconstraintsincluding howwe fundtransportation—withthegastax—and
this revenueis declining (despitemore vehicle miles traveled) as automobileshave
becomemore fuel efficient. Along with declining revenuesthereare other problems,
includingpopulationgrowthdueto immigrationfrom the Pacific Rim andelsewhereand
westwardmigrationwithin theUnited States.We don’t haveanother50 years;we needo

studytheissuesdeveloptechnology transferit to theprivate sector,and getonwith it.

KEYNOTE
A Golden Opportunity

Wilfred Owen, BrookingsInstitution
(readby ProfessorMelvin Webber)

Editor’s note: Mr. Owenofferedhis bestwishesto thelnstitute andto ProfessoHarmer
Davisas well as his congratulationgto the Institutefor pioneeringinnovativestudiesin
California andthroughoutthe United States, which haveledto unprecedentetevelsof
mobility andprosperity. Thefull textofMr. Ower’s remarkscan befoundin AppendixE.

SESSION1

ForcesShapingthe Future Transportation Enterprise

This sessionset the scenefor the Symposiumby examining the social,
economic, environmental, and technologicalforces that will shape the
nature of the transportation enterpriseduring thefirst decadesofthe next
century.

Wilfred Recker (SessionChair), Director, Institute of TransportationStudies, and
ProfessoofCivil Engineeringniversity of California, Irvine

Thehallmarkofany major institutionis its ability to recognizeand anticipatechangeand
thenmusterthe resourcego focuson solving problemscausedy suchchange Sinceits




founding,the Institute hasbeenanexcellentexampleofthis kind of institution. This has
beenshownfrom its responséo the challengesfthe highwaybuilding campaignofthe
1940s; the Institute’s formal recognitionin the 1970sthat transportationis not only

engineeringout also includespolitical, social and economicforces; and the Institute’s
pioneeringadaptation®fadvancedechnologyin the late 1 980s.

The title of the first sessionis Forces Shapingthe Future TransportationEnterprise.
There has neverbefore beensucha confluenceof dynamic changein major factors
affectinghowweplanfor theapplicationoftransportatiorresourcesThis will be thefirst
periodto developanddeploysystemsfor apopulationthat hasneverexperience@ non-
auto-reliantworld, that demands high degreeof mobility as an essentiaingredientin
the fabric of existencethat paysmorethanlip serviceto environmentalissuesrelatedo

transportation.

We recognizethat the transportationinfrastructure we must plan and design creates
swathsthroughneighborhoodsgconsumesghe bulk of the world’s resourcesis literally

cast in concrete, and requires almost preposterousfunding levels. This relatively
unchangeablmfrastructures at oddswith the dynamicnatureoftransportatiordemand
andtheincreasingcapacitythatis calledfor. Fortunatelywehavea greatopportunityto

meetthesechallengedechnologicallywith IntelligentTransportatiorBystems.Our panel
hasbeenorganizedo look at future changeghat will affectthetransportatiorenterprise
andthe impactsofthosechanges.

DEMOGRAPHIC AND SOCIAL CHANGE

Alan Pisarski, TransportatiorConsultant

Editor’s note: In order to establisha contextfor consideringthefuture, Mr. Pisarski
referredto a numberofcharts andgraphsduring his presentation.In this summary,we
havetriedto capturethe major trendsdisplayedy the visualaids. Mr. Pisarskis outline
for hisremarkscanbefoundin AppendixE.

Whenconsideringfuture transportatiorand social patternsover the coming decade,one

finds forcesof stability and forces of changeacting on the society. Onemight saythat

“demographyis destiny.” First, in termsof forces of stability, we seethe lowest rate of

populationincreasesincethe Depressionwith immigration a key modifying variable;we

also see slowed growth in new households,and saturationin driver’'s licensesand auto

ownership.In termsof forces of change we seethat the age of our populationis moving

into the hightravel-propensityears(45-55years).Wewill also seea big impactasbaby-
boomersturn 65 after2010, asracialand ethnic minoritiesjoin the majority with greater
auto ownership,resultingin democratizatiorofthe transportatiorsystem,andwewill see
the continueddispersiorofa wealthiempopulation.

Populationgrowth is projectedto continuealong a straight-linetrajectory. Therewill be



changesdn theunderlyingagedistributions,particularly dueto the agingofthe babyboom
population. The populationbetween50-59will increase50% by 2005. Whenthis group
turns 65, wewill seemajorchangesn ourtransportatiorsystem.

We also seeflatteningtrendsin auto ownership,with limited growth in two- andthree-
vehicle households now thatthe majority of householdshave morethantwo vehicles.
Beyondthis stability thereare sharpdifferencesin vehicle ownershipby racial andethnic
groups,with car-lesshouseholdst approximately7% for white householdshigherlevels
in AsianandHispanichouseholdsand 30%in blackhouseholds.

We expectthat the non-driversof today’s societywill arrive at generalmobility in the
future, meaningthat theywill becomedrivers. Immigrationwill havedramaticimpactsin
someareas.In California, 25% ofthe populationis foreign-born,comparedo 10% for the
entireU.S. We seethatimmigrantsaregoingto traditional populationcentersout aremore
suburb-orientedhanthosein the past. In termsof moving patternsyoung peoplemove
more than the older population, and internal migration is mostly intrastate(with low
interstate moving rates). In the Midwest, immigration is providing almost a 1:1
replacementor populationoutflow from centralcities. The commentby Wilfred Owenin
his keynoteaddressegardingthe needo planfor orderly dispersais a very sophisticated
thought,andis in factvery important.

Turningto modaltrends,weseethattrendsin modeshareratesareuniformthroughouthe
country. The autoshareis increasingandtransitholds at abouta 2% shareoftravel (except
in New York, Chicago,andPhiladelphiavheretransitsharesareabovel0%). Mode useby
metropolitanareasize is dominatedby drive-aloneexceptin areaswith over 3 million
people Looking at modeshareby gender,weseethatwomen’sobs andtravel patternsare
becomingmore like men’s,but thatwomenstill usetransit slightly morethanmen. Mode
choicevarieslittle by agegroup.Whenwe study modeby income,we seethatfor incomes
above$25,000travel is almostall auto(notethattheblackpopulationhasamedianincome
of$25,000).

We alsoseethat 70% ofworkerslive in householdsith two or moreworkers,suggesting
that living nearwork is a difficult questionfor mosthouseholdsandthat carpoolinghas
truly becomea family phenomenonmeaningthat carpoolsare primarily comprisedof
memberofthe samefamily.

Consideringravel by raceand ethnicity,we seethat mostgrowthwill essentiallybein the
immigrant and minority populationsin the future. In long-distancetravel, black and
Hispanicgrowthrates,althoughthe sameasor greaterthanthat ofthe white non-Hispanic
population from 1977 to 1995, are still below the rates of the white non-Hispanic
populationbackin 1977. Whenwe study populationby geographicahrea,it is clearthat
suburbanizatioris continuing. The suburb-to-suburltommuteis now dominant, with a

strong reverse (city-to-suburb) commute. We expectthat jobs will continueto follow

skilled workersin the future.



To summarizewe have275 million people with 25 million addedper decade 200 million
vehiclesof all kinds, increasingat aboutthe samenumberper decadeaspeople.We have
onebillion local (one-way)trips per day,and one billion long-distance(round)trips per
year.

We have notedthat traditional sourcesof growth have stabilizedand that major growth
will occurin theimmigrant, black,andHispanicpopulations We will alsocontinueto see
further dispersiorof society, sinceall newtechnologiesre dispersingechnologiesWith
the aging of the population,we expectimmensepotential for growth in long-distance
travel. We mustconsidetthe forcesof changeversusthe forcesof stability in the contexts
of public policy andpublic behavior We haveopportunitiesto reducetransportatiorasan
inhibiting force andto realizeoureconomicand socialaspirationsWe canachievethis by
“destroyingdistance’asafactorin our lives.

BALANCING ENVIRONMENTAL AND ECONOMIC CONCERNS

Elizabeth Deakin, Professorof City & RegionalPlanning,University of California at
Berkeley

In consideratiomfhowto balanceeconomicandenvironmentaktoncernsit is important
to makeseverakalientpoints. First, it is not really aquestionofbalancingenvironmental
and economic concernsas either/or with tradeoffs but how to find the right mix,

considerindongtermgrowth,andthe health prosperityandprogressfoursociety.

The environmentand the economyare wholly intertwined enterprisespbjectivesand
idealsthatwearetrying to pursueFirst, wehavecomealong awayin thisarea.Creditis
dueto peopleat the Institute whohavehelpedpushandprodpolicy andpolitics sothat
wecanseeourchoicegnoreclearlyandmovein aprogressivelirection.

Onemajorenvironmentavictory hasbeenthe reductionin newauto emissiongby 60 to

80%. California haspioneeredthe developmentof new technologyto move us on a
trajectoryto cleanerair. In facttherearefew areaswith severeair pollution problemsin

our state.Anothervictory hasbeenn the areaof wetlands:wearenow recognizingthat
biological functionshavevalue andaredevelopingmore sophisticatedliesignsto restore,
replaceand protectwetlands.We arealsolearningto designwith naturein sucha way
that wecanmeetthe needsof societyandrespecthe naturalandbuilt environmentHere
we have recognizedthat works createdby humansare as important as the natural

environment.

The economicregulation of the air, rail and truck industries has been eliminated,
necessitatinghe developmentof new ways of doing business.From the inside and
outsideof transportationnewrelationshipsbetweenthe public and private sectorshave
beenidentified with newpartnersand new financing schemesWe havebeentrying a
paletteof financing mechanisms—frongastaxes, salestaxes, benefit assessmentnd



impact fees to marginal cost pricing on State Route 91. The Institute has been
instrumentalin thinking throughthe consequencesf suchpricingmechanisms.

In delivering transportatiorservices,we haveprovided a broaderset of options than
before. We havebeenaskingwhetherthis matters,owing to the factthat the auto has
remainedhe dominantmode. We havedeliveredcreativeways of operatingfreeways,
andin airtransportatiowe havepioneerechewwaysofoperating.

The globalizationof the economyhasbeenmadepossibleby inexpensivaransportation
for mostofus. It doesn’tcostmuchto moveautomobilesandpartsfrom Asia,andit costs

little to move information and people in the global economy. In just-in-time

manufacturingthe trucksand planesarethe only warehousesomebusinessebave,due

to theubiquitousandreliabletransportatiorsystem.

We areseeingcritical changesn theway we perceivehe economyandtheenvironment.
First, in the context of the environment,the focus is moving from the obvious and
immediateto the indirect and long term, asexemplified by the differencesbetweenhe
effectsof air quality andglobal warming. Our perspectivas thusshifting from local to
global,-andconsideratiomf impactsis moving from thedirect, to the secondarytertiary,
andsystemic.The social/environmentaboundariesrealso continuingto blur. Dueto the
progressn mitigatingtheimpactson air quality, solidwaste,hazardousvaste,andnoise
in the U.S., many oftheseissueshavebecomdess problematic. However theseconcerns
have becomemuchmoreseverein developingcountries,andwe shouldalso pay more
attentionto thehealtheffectsofnoise.

In the context of the built environment, we have moved from systemic notions of
problems(suchasacidrain asa function ofemissionsandwater/soilpollution problems)
to the notions oflarger ecosystenmpactsoftransportationBefore, the ideawas thatwe

hadonly to catchup with suburbargrowth by building highways tackleinnercity blight,

andworry a little aboutneighborhoodraffic disruptions.Now we focusuponmanaging
suburbangrowth, knowing that land use and transportationmust be planned in

conjunctionwith sustainablelevelopmenandwith a blurring of the suburban/innecity

guality oflife.

We nowmust considerthe questionof environmentajustice, with equitableaccesgor
non-autoowners.With this systematig¢hinking, the overlappingdisciplinescanno longer
betreatedby specialistsalonebut alsoby peoplewith specializecknowledgein broader
fields. We mustunderstandbetterhowtransportatiomnvestmentecisionsaffectlocation
decisions.We must also addresshow our quality of life and environmentalquality will
changeasthe Californiapopulationgrowsto 60-80million peoplan the future. We must
talk aboutthe environment,economicsJand use, political decision-makingand policy
making, in an inclusionary way that can move us forward. The Institute hasbeen a
groundbreakein the areasof air quality, materials freewayoperationsetc.In continuing
our work at the Institute we must continue to develop graduatesthat are as
multidimensionalasourproblemsare.
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MEETING FUTURE INFRASTRUCTURE NEEDS

Tony M. Ridley, Professorand Chair, Civil EngineeringDepartment]mperial College,
UniversityofLondon

Reflectingon what Wilfred Owensaid, muchofwhich wasinspiringandat the sametime
patentlyobvious,it is clearthatthe importantquestions not whatshallwethink, but what
shouldwe do andhowshouldwe doit? After acareerintransportatiorit will beimportant
to focuson whatyou havemadehappennotjust on the greathoughtsyou havehad. The
link betweertheacademiavorld anddoingthingsis of paramountmportance.

Since 1962 we have consistentlyseenlack ofpolitical leadershippublic objections,anda
shortageof funds,all ofwhich haveled to inadequaténfrastructure.Therewill alwaysbe
an argument about infrastructure needs.Need is really a function of price, and all
governments are short of capital for investment, given that they need to hold down
taxation.

A recentissueof the Economistdiscussedhe pendingJ.S. highwaybill andclaimedthat

fiscal discipline hasbeenforgotten.A recentedition of the WashingtonPostincludedan

analysisofthe WashingtorD.C. Metro Rail whereunmetmaintenancés at $100 million

peryear.The LondonUndergrounavishesthattheywere only short$100 million peryear!
In otherwords,the U.S.hasthe sameproblemsastherestofus.

The political debate over transportationfinancing is hardly enlightened, given the
combinationof lobbies pressuringhe decision-makerslt mustbe recognizedhat life is
holistic and systemic,andwe musttakethe broadview of issuesand potential solutions.
Weknowthatcarownerships ontheriseglobally andthatthe demandor infrastructures

out of balancewith the supply.

It hasbeensaid for yearsthatland useandtransportstrategiegshemselvesfluencetravel
demandand that they must be plannedtogether.But we havefailed to deliver. Certain
truthsremainbutarefrequentlyignored. We knowthattransports aboutthe movementof
people and goodsand that transportationis a deriveddemand.In terms of efficiency,
reliability and customeisatisfactionthereis greatadvantagen finding abalancein which
flow is within capacityby a sufficientmarginto ensureeliableoperation.

Thereare threewaysto achievethis marginbetweersupply anddemand:build newlinks,
improveefficiencyorrestrairdemand.Of course,amix is requiredatanylevel of supply.

It is betterto apply amix ofthethreemeasuresindgeton with them. We needto examine
howthethreecanbe mutuallysupportiveandaddressheproblemsoffunding

The mostrecentdebatesaboutenvironmentand funding havebeencontentious.The most
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difficult aspecis bringing peopletogether.Underprivatization the public sectomo longer
designs,managesonstruction payscapital,or operateshe asset;the public sectormerely
specifiesthe servicerequirements.

In paying for transportwe must strive for improving quality and choice. Transporthas
suffered underinvestmentfalling service standards,congestion,and failure to address
environmentalmpacts.But demandcontinues We needto fundamentallychangehow we
plan,manageandpay for transporin the future.

PLANNING FOR THE TECHNICAL FUTURE

RobertParsons,PresidentParsonslransportatiossociates
(Editor ‘s note: Thefull text ofMr. Parsons’remarkscanbefoundin AppendixE.)

This topic is quite a challenge giventhat much of today’s researctwill shapethingsto

come. Intelligent TransportationSystems(ITS) will have cross modal benefits,with

enabling technologiesopening the door to unknown future scenarios.The ongoing
computemrevolutionhasopenedhe parallelexpansion of Information Technology(IT).

Another high-tech advancementas beenin communication,especially satellite and
cellular. The latter has achieved a market penetrationalmost as great as personal
computersandwill growevenfurtherwith digital technology.

The establishmenbf a nationalarchitecturenasattemptedo changemindsetsand ways
of doing business We know that the tools of the pastwill not work in the future. We
must ensureinteroperabilityand interchangeabilityso that we can deliverITS service.
The Internetis an exampleof how cost efficiency and wide scaleuseare achievedvia
interoperability.

In order to achievenear real-time managemenbf the overall ground transportation
systemwemustintegratefreewaysandtransit, both the micro- and macro-aspectefthe
system.We expectgreatdevelopmenin the areaof sensorsthroughminiaturizationand
lower costs. We also expectimprovementsin comfort systems,telecommunications,
voice-activatedystemsandsafety featuresor suspensiomndbraking. We havealready
startedo seethe developmenbf collision warningsystemswith adaptivecruisecontrol,
side-looking radar, lane-keepingsystems,and the precursorsof dedicatedautomated
lanes.In this newautomobileage, smartroadswill be asimportantassmartcars. Both
mustwork togetherparticularlywith the prospectivdreewaymergingguidancesystems.

Therewill be computationand controlimprovementsbut applicationsarelagging. In the
areaof surveillance,we see hardwiring being replacedwith satellite. We have many

opportunities,but past practicesmustchange. Stand-alondacilities can’tcontinue,and
we know that existing surveillance,communicationand control systems are sadly

outdated.We must commit ourselvesto educatinghe new generationand retrainingto
integratehe systemusing commonresources.

12



Unfortunately,the systentodayis notreally asystem.It needdo berecognizedhatthere
aregreateibenefitsin integratiorthanin meretechnology Multimodal improvementsre
neededaswell asa newbreedoftransportatiorengineersWe mustattractlT specialists
andcommunication/controéngineerso transportationratherthanjustcivil engineers.

With better-informedtravelersand more attractive alternativeswe can spreadtraffic

around. If this doesnot happen,we can apply more aggressivepricing as in other
consumerservices.In the future this could meanseeingITS almosteverywheremore
uniform use of our transportatiometworksand exploitation of niche markets,such as
stationcarsandleanvehicles.We may alsoseehigh-speedail connectingnega-activity
centers.

In summary,we expectgroundtransportatiorio follow air transportatiorwith demand-
basedpricing, thedevelopmenbfanintegratedsystem thefilling ofnicheopportunities.
In orderto achievethis vision, skill changesre most certainly required, presentingan
educatiorandretrainingchallenge.

DISCUSSION

ProfessorVukan Vuchik, Universityof Pennsylvaniapointedout thatby looking atthe
overviewoffuture problemsandpredictingfuture challengeswe seethe sameproblems
in all modes,whereweneedto integratetechnologyinto broadersystemsWe shouldbe
careful abouthow we interpretstatistics.If wejust takenumbersandtrends,sometimes
they show where we’re going, not where we should be going. This doesn't meanwe
shouldneglectransit, for example.We shouldtake a systemview insteadan individual
view, not a policy view versusa peopleview. Looking at a long run view is different
from lookingat a shortrunview.

Alan Pisarski respondedy commentingthatthe old Soviet systemwould explainthe
failure of a five yearplan by sayingthat the public hadn’tlived up to the government’s
planandthatthe governmenshouldelectnewpeople.This is the troublewith benevolent
smartepeopleplanningfor thepeople.

Dave Rubitz, RAND Corporation,commentedhat no one mentionedfuel pricing and
how it affects global warming.He askedwhetherthe panelbelievedthat fuel pricing is
affectingourfuture.

Tony M Ridleyrespondedy sayingthatin the UK the fuel tax hasincreasedht a rate
5%higherthantheinflation rate. Theevidencas thatit won’'t makeadifference.lt might
be reasonabldo get out of your car in London, but it would be different for rural
countiesRoadpricingwould be favorableat thepointof congestionGastaxplaysarole,
butno singlething will solvetheproblem.
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BettyDeakin respondedhatin the context ofthe carbonloading of theatmospherewe
needo look atfuel pricing differentlythancongestionWe needto matchpricesto social
cost,andin orderfor usto be betteroff, this questionmustbe on thetable. It is difficult
in the social-politicalenvironmentwhere strong desiresto lower taxesprevail,and it is
very difficult to raisetaxeslocally with supermajorityequirements.

SESSION2

Retrospectiveofthe Past50 Years

Marking its 50th anniversary, this sessionestablishedthe contextfor the
future role ofthelnstitute of TransportationStudiesby reflectingon therole
it hasplayedoverthepasthalfcentury.

Wolfgang Homburger (SessionChair), ResearchEngineer Emeritus, Institute of
TransportatiorStudies,Universityof CaliforniaatBerkeley

Editor's note: Mr. Homburgempointedout that the Institute doesnot give degreesbut
providesall ofthe library and laboratory supporfor graduatestudy. He expressedhis

thanksto Beverly Hickok, the original Institute librarian and introduceddistinguished
senior Institute alumnifrom before 1950, including Mark Kermit, Charlie Zell andEric

Mobhr.

ENGINEERING THE STATE HIGHWAY SYSTEM

Carl Monismith, Robert Horonjeff Professor Emeritus, Departmentof Civil and
EnvironmentaEngineering Universityof CaliforniaatBerkeley

Today’s story is a story aboutpeople.The Institute was establishedl948, with director
H.E. Davis. ProfessoDavis wasproficient in many differentcivil engineeringareas,and
he was successfuin attractinggood peopleto Berkeley,amongthem AssistantDirector
D.S. Berry andProfessoR. A. Mayer.

Activities of the Instituteincludedundergraduatand graduatdevel instruction,extension
coursesand conferencesresearcha library and publications.Activities were designedo

further transportationmprovementin California. Theseincluded work on significant
humanfactorsprojectsin crashsafetyat UCLA, aswell asresearclin traffic engineering,
structural engineering,economics,soils, pavementsand asphaltmaterialsat Berkeley.
From the very beginning, the importanceof the Institute Advisory Committee (which

beganin 1948)wasrecognized.The breadthofthe committeewas significant; it included
people from many different state and national transportationorganizations,such as
Caltransthe Highway ResearclBoard, the WesternHighway Institute, county, state,and

local governments.
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With the adventof the Institute, emphasison transportationengineeringin the Civil
Engineeringorogramwasincreasecandagraduatgrogramintroduced With respecto the
undergraduatprogram,studentsvere allowedto specializein theirthird andfourthyears.
They took coursedgn economicsmaterials,highway engineeringsoil mechanicstraffic
engineeringasphaltanalysis,andrailroad engineering—manypfwhich were newcourses
developedy the faculty associateavith the Institute. The graduatestudentstook courses
in highway planning and economics, traffic engineering, pavements, and airport
engineering.

The graduatecoursesveretaughtin the late afternoonandeveningin orderto encourage
professionalgo participate.In the late 1960s many more courseswere addedand the
breadthof the programenhancedMany of the Institute’s studentshave gone on to top
positionsthroughouthe world.

The Institute Extensionprogramiinitially underthe directionofBob Glennand, later, Bob
Cron, consistedof short courseswith upwardsof 900 enrolleesper year, designedas
outreachto improve CaliforniatransportationSome shortcourseexamplesincludetraffic
engineeringhighwaydrainage pavementssoil engineeringgeometricdesignandfreeway
operations.In addition, an annualconferencewas instituted and was referredto asthe
“Road School.”

Thelibrary, throughthe efforts of BeverlyHickok, andpublicationswith WayneSnowden
in charge,madesurethatpublicationsweremadeavailableto the professionandthis was
anothermportantoutreactstep.

Researchexcelledwith key individuals suchas: HarmerDavis (administration,policy),

DonaldBerry (traffic engineering) RalphMoyer (economicsyehicle operatingcosts,road
surfacecharacteristics)BameyVallerga (asphalt) H.B. Seedsoil engineering),JamesK.

Mitchell (soils), Carl Monismith (Soils, asphaltspavements)RichardM. Zettel (finance,
policy, taxation—Zetteworkedcloselywith the Californialegislature) NormanKennedy
(traffic engineeringurbantransit—Kennedyalso excelledat advisinggraduatestudents),
Dan Finch (lighting, surfacereflectivity), RobertHoronjeff (taxiways, runway lighting,

capacity—high speedexit taxiways), William Garrison (planning, freight), Adolf May
(traffic operationsgcontrol, simulation—workingwith Caltrans), GordonNewell (traffic

flow theory, queuing—fundamentahinking), Adib Kanafani (air transport,economics),
Jim Kell (traffic engineering), Frank Moffitt (photogrammetry, surveying), Wolf
Homburger (traffic engineering,masstransit), Clarence Chan (soil testing), and Gale
Ahlborn(computerprogramming).

NoreneJordanthelnstitute’s administrativeassistantor manyyears,deservesecognition
forher dedicatedserviceln generalthe Institute’s successrasbeenmadepossiblethrough

a combinationof the efforts of faculty, staff, studentsandextramuralsupportfrom many
Californiaagencies.
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COPING WITH GROWTH: TRAFFIC OPERATIONS PLANNING

Adolf May, ProfessorEmeritus, Departmentof Civil and EnvironmentalEngineering,
University of California at Berkeley (Editor’s note: Additional materials relating to

ProfessoMay's remarkscan befoundin AppendixE.)

The Institute has establisheda frameworkthat canbe viewed asa cycle of activities.
Researclis the bottom, boththeoreticalandapplied. Researcleedsinto the educational
programs, which have led to technical assistanceprograms. These have led to

applicationsn thefield, giving experienceshat leadbackto researchingvhatwe do not
yetknow.

Intermsoftraffic planning,wemustfirst identify differenttraffic operatingenvironments
and break networksinto facilities and basic elements.With an appropriateanalytical
framework,we have specific inputs—demandsupply, and control. Theseare fed into
analyticaltools, both simple andcomplex,which predict performancewhich canthenbe
judgedto be satisfactoryor unsatisfactoryThen,proposedolutionscanbe fed backand
reanalyzed.

Thenextstepis problemidentificationand developmenof potentialsolutions.Herewe
mustaskourselvesf demandatapointin thetime-spacelaneis greatethancapacity.If
not, thereis no problem.If demandexceedsapacity thenwhat? We thenmustwork on
increasinghe supply-sidepr controlling and/orreducinghedemandide.

On the supply side we canbuild new facilities or make spotimprovements.Thereis
ongoingwork in the areaof operationalimprovements suchasmaintainingfree-flow
conditions.Also, improvementganbemaden incidentmanagement.

Onthedemandsidewe canlook atfourareas:spatial,temporal,modal, andtotal. We can
spreaddemanavertheseclasses.

In terms of analysis requirements,we know that as flow conditions move from
undersaturatetb saturatedmodelsthat arerequiredto analyzeconditionsbecomemore
complex (a systemsapproachis called for asopposedo local analysis). We have a
variety of analyticalmodels,coveredn the ongoingdevelopmenofthe 2000 Edition of
the Highway Capacity Manual (HCM2000). We also have many simulation models
available.In summary the frameworkis hereto studythe problemghat weface.
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EVOLUTION OF AIR TRANSPORTATION
Adib Kanafani, Director ofthe Institute of TransportatiorStudiesand Professoiof Civil

andEnvironmentaEngineeringUniversity of Californiaat Berkeley

The ChicagoConvention(1944),the Civil Aeronauticg\ct (1938)andthe FederalAirports
Act (1946)all spurredgrowthin air transportationin the 1940stherewas greatoptimism
overthegrowthofcivil aviation.In Californiain 1945it wasanticipatedhataviationgrowth
would follow thepatternof automobilegrowthbetweerf900and 1910. This would havemeant
500,000airplanesin California alone by 1955. However, in 1955 therewere only 50,000
airplanesmationwide.As an exampleof this overconfidencés the factthat for the last 50
yearstherunwayconfigurationatthe SanFranciscdnternationalAirport hasremainedhe
same. The idea in 1945 was that air transportwould take the sameimportanceas
automobiletransport.Neighborhoodairports for commuterswere envisionedas well as
communityairparks. We know that things didn’t happenthat way. Peoplestartedto fly

much longer distances. The growth occurred in revenue-passenger-milesnot
emplanements.

Today we have closeto two air trips per year for every U.S. citizen. Why hasthis
occurred?Air transportatiorbecamemuch cheaperto provide. Speeddoubledin the
1950s,with the developmenofjets andturboprops.andsignificantpassengediversions
from therailroadoccurred.

We alsosaw anincreasein airline employeeproductivity, where fewer employeeswere
requiredfor outputthanin othermanufacturingsectors,eventhoughthe employeecosts
wereskyrocketing.

Accidentratesalso droppeddramaticallyduring the late 1940s and early 1950s. From
1948 to 1998, passengerslown increased40-fold, miles flown increased 100-fold,
fatalitiesdecrease@®7-fold, labor costin realdollarsincreasec-fold, andseat-mileger
employeeancreasedL1-fold, sothe costof providingair travel becameheaper.

In thelast 50 yearsof aviation,wehave seengrowthin demandaswell astechnological
innovationsin the areasof aircraft, safety, airports and productivity. Environmental
impacts have becomea concern. We have seenevolving marketsand institutions—
undergoingsuchchangesas deregulation liberalization, and economicrationalization.
We now have an awarenes®f the many externalities,including noise, air quality, and
groundinterferencewith aircraft. All of theseareasneededuniversity researchWith

evolving marketsand institutions, we have seenstudies of deregulation,international
liberalization,globalization,andprivatization.

The Institute hasbeeninvolved in aviationresearchhroughoutits history. In the 1 950s
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and 1960sthis researctiocusedon airportinfrastructuredevelopmentijncluding airfield
pavementlesignandrunwaylighting. Pilots would cometo the RichmondField Station
(RES)facility to testthe runwaylighting systemsThiswaslargelyHoronjeffswork

Inthe 1960s and 1970s, Institute researchocusedon copingwith growth. In particular,
researchon airport capacity conceptscan be pointed to with great pride. Existing
proceduredor analyzingcapacitywere simplywrong, andit was easyto showwhy. New
concepts,andtoday’s capacitymanualscome from this work. Also, work during this
period includednoise analysis.ProfessoHHoronjeffand his colleaguesievelopednetrics
that arestill usedo thisday.

In the 1970s and 1980s, Institute researchfocusedon structural changesin markets.
During this period, traffic forecasting becamemore elaborate. Airlines began to

understandhat they neededo enhanceproductivity, sothe Institute undertookaircraft
andnetwork economicsstudieswhichwere importantin the erafollowing deregulation.
Airline deregulationn particularwas influencedheavily by researchersn the Berkeley
campusgspeciallythosein the economicglepartment.

Duringthe 1980sand 1990s,work hasfocusedon changingparadigmsfor instanceon
the productivity of airports as economicentities, exemplifiedin work doneby David
Gillen and Mark Hansen.Additional work is being done in the areaof air traffic
managementhecauselelaysandunproductivetime haveunfortunatelyincreasedndair
traffic controltechnologyneedsbreakthroughsTherecentlyestablishedNEXTOR center
is building up an activeprogramof study in air traffic management.

Thefuture callsfor newsynergies. Thework performedn developingadvancedhighway
systemscanbe usedasa model for the study of advancedairway systemsWe certainly
seethat we continueto havenewchallengedifty yearsfrom now: all the problemshave
not yetbeensolved.

FOUNDATIONS OF NEW TRANSPORTATION TECHNOLOGY
Hamed Benouar, Program Manager, Traffic Operations, California Department of

TransportationEditor note: Thefull text ofMr. Benouar's remarks can be foundin
AppendixE.)

18



SESSION3
Thinking about the Transportation Systemin the Next50 Years

If thereis onething that we can besure of it is that thefuture will befull of
surprisesand unforeseerdevelopmentsWhat doesthis implyfor how we
think aboutthefuture evolution of the transportationsystem,how we plan,
andhowwe makeinvestmentlecisiongoday?

Daniel Sperling (SessionChair), Director of the Institute of TransportationStudies,
University of California, Davis, and Professorof Civil and EnvironmentalEngineering
andEnvironmentalScienceandPolicy

WHAT IS AN APPROPRIATE PLANNING HORIZON?

Melvin Webber, Professor Emeritus, Departmentof City & Regional Planning,
University of Californiaat Berkeley (Editor’s note: Thefull textof ProfessorWebber’s
remarkscanbefoundn AppendibE.)

WHAT DOESTHE PAST TELL USABOUT THE FUTURE?

William Garrison, Professor Emeritus, Department of Civil and Environmental
EngineeringUniversity of Californiaat Berkeley (Editor's note: To betteraccommodate
thefigureshe refersto, thesummaryofProfessoiGarrison’s remarkshasbeerprintedin
Appendix E.)

TOWARD A SUSTAINABLE TRANSPORTATION SYSTEM

Daniel Sperling, Director of the Institute of TransportationStudies, University of
California, Davis, and Professor of Civil and Environmental Engineering and
EnvironmentalScienceandPolicy

Sustainabilitymeandifferentthingsto differentpeople The automotiveindustryis at the
beginning of a technologicatevolution. If thereis a will and a market,that revolution
could be directed toward solving many energy and environmental problems. In
transportation becauseof the large externalities,the public sectorplays an especially
largerole in thisprocess.

The carhasbeenahugecommerciabuccessCarregistrationandownershighasboomed,
with a steepgrowthtrajectorycontinuingeverywheren theworld. In mostindustrialized
countries, those belonging to the Organization for Economic Cooperation and
Developmenf(OECD), carsaccountfor about80% of motorizedtravel, despitehigh fuel
costs,goodtransitanddensdanduse. The energyimplicationsareuncertain.Onthe one
hand, innovationin theoil industry is sogreatthatthe world is likely to havea lot of oil
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for quite awhile. Onthe otherhand, we knowthatit is a finite source,andthat mostofit
is locatedn politically unstablereas.

Looking at carbondioxide (CO.) ¢,ncentrationswhich influence climatic patternswe
seethat theyhavebeenincreasingsteadilysincethe industrialrevolution. Transportation
is the sourceof one-quarterof theseemissions.We expectthat the concentrationsvill
keepincreasinggivenourcurrentusaggoatternsThe effectson climate areuncertainbut

likely to be disruptive.

Lookingatozoneconcentrations—n somewaysasuccesstoryin theU'S""—We seethat
air quality hasimproved,and mostmetropolitanareasare likely to meetor comecloseto
air quality standardexceptfor a few areasin California. With attainmenof standards,
therearepolicy implicationssincetransportatiorreform effortshaveusedair quality asa

proxy.

With carbormonoxide(CO)therehasbeenamoredramaticimprovementandCO is no
longer a problem, even in California. The principal air pollution problem is now
particulatematter,mostlyassociateavith dieselengines.

The environmental issues associatedwith vehicles are still substantial, though
qualitatively differentfrom 20 yearsago, andwill intensifyasvehicleusagecontinuego
increase Whatdo we do aboutthis? We canchangeeitherbehavioror technology.In

somecasestechnologyis changingand can dealwith problemsat relatively little cost
anddifficulty.

Thereare technologyimprovementsavailable in the areasof energystorage fuel cells
and renewablefuels. The battery electricvehicle is one of thosepromisingtechnology
options,butin theU.S. will only beanichevehicleandwon’t playa largerole. Thereare
manyothertechnologiesvailable.

Hybrid electricvehicleshold greatpromise.Basedon thepremisethatenginesin today’s
vehiclesoperatevery inefficiently, hybrid electricvehicleslet the enginerun nonstopat
high efficiency, with a smallerengineand electricmotors.In Japanthe hybrid EV is a
successndhashada positivereceptionunlike thebatteryEV in U.S.

Thefuel cell convertschemicalfuel into electricenergyandworks bestwith hydrogen.It
is very efficient, but the questionis whetherit can be producedat reasonablecost.
DaimlerBenzandseveralothemmajorcar companiethavemadelargeinvestmentsn fuel

cells.

In anycase,electricdrive vehicletechnologyis verylikely to besuccessfuin the market.
Thefuturetechnologywill likely be a mix of thesebattery, hybrid andfuel cell energy
systems.Battery electric vehiclesare a building block for other technologies.These
technologieshavethepotentialfor virtually eliminatingair pollution andgreenhous@as
emissions.
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The shift towardnewtechnologiess aidedby the trendtoward vehicle specialization.
Think of this asthe tennisshoesyndrome:vehicleswereonceluxuries, thenhousehold
necessitiesthen individual necessities,and finally we will see multiple/specialized
vehiclesin eachhouseholdNo longermustall vehiclesserveall purposesWith overone

vehicle per licenseddriver, householdsare more willing to accept,and even embrace,
limited rangevehiclesand neighborhoodars.

But technology does not happenon its own, especiallythose impacting market
externalities.Public policy playsa key role. More innovationand choicewill comewith
regulatory reform, aswell asnew marketinstruments.In addition we will seea more
integratedapproachtaking accountof regionaldifferences.It appearghat converging
developmentareleadingto asecondvaveofvehicletechnology.

The sustainabld@ransportatioragendawill include carefulconsideratiorof how to use
technologyin a moreefficientway andhow to matchtechnologyinitiatives with better,
moreflexible incentive-basedegulatoryinitiatives. This agendawill alsoinclude more
diversityandexperimentationwith electricpropulsionasthekey technology.

We canstill ask,“what is sustainability?” In a recentcomprehensivetudy ofthe social
costsoftransportationseework by MarkDeLucchi), we seethat roughly 3/4 ofthefull

costsof driving areborneby drivers,in the aggregateOthercosts,suchasaestheticsloss
of community,inequitableaccesso goodsandservicesneedo be addressedn a robust
way. The sustainabilityissue can and should be dealt with througha wide variety of

initiatives.

IMPLICATIONS OF A CHANGING URBAN FORM

Martin Wachs, Professorof City & Regional Planning and Civil & Environmental
Engineering and Director of the University of California TransportationCenter,
University of California at Berkeley (Editor's note: Thefull textofProfessorWachs’
remarkscanbefoundin Appendixk.)

DISCUSSION

A participantaskedthepanelaboutsmaller lighter vehicles ProfessoSperlingindicatedhat
thereareopportunitiesandnichesforthesan someplaces.

Another personasked what is so compelling about electric drive. Professor Sperling

explainedhatin additionto reducingconventionadir pollution, electricdrivewill sweepthe
market due to consumerattractivenessgost, smootheraccelerationpre-cool and pre-heat
capabilities.
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SESSION4

Defining a Vision for the Future Transportation Enterprise

This sessiompresentedour viewson ways in which thefuture transportation
enterprisewill evolve.

Karl Hedrick (SessiorChair), Professoiof MechanicaEngineeringand PATH Director,
Universityof CaliforniaatBerkeley

THE DISAPPEARANCE OF DISTANCE

T. R. Laksmanan, Professorof Geographyand ExecutiveDirector of the Centerfor
Energy& EnvironmentaStudies,BostonUniversity

It isnotpossibleto look atthe futureunlessyou look at thepast. Wewantto look atwhat
forcesledto the disappearancef distanceandhow the changingiransportationsystem
hasaffectedindividuals, societyandthe economy.Thesechangeshavealso had major
influenceson production, consumptionand cultural experiencesand therehave been
significantsocialand economicforcesin operationwith observablesffects.We cantalk

aboutthe neartermfuture in termsof ourrecenthistory. We wantto focuson the how,

why andsowhatofthe “DisappearancefDistance.”

In attemptingto look at the changefactors and consequencesye see changesin the
technologiesof movementand in the areasof transportationand information. These
technical changeshave beenin the form of mutually reinforcing physical and social
innovations, e.g., developmentof the compassand star chartsled to new types of
shipping; this is an exampleof changesin information technology leadingto new
physicalinnovations.

It is possibleto look at threeerasoftransportatiomevolution: earlymodern,from 1500-
1800; 19th century, characterizedoy fixed rail route transport; and 20th century,
characterizedy flexibility andglobal ubiquity.

If youtalk abouttransportationand culture, any majortechnologyaltersa culture in three
ways: it affectsour intereststhethings we think about; it affectsour symbols, thethings
wethink with; andit affectsourarenaofthoughtspy changinghe natureofcommunity.

We should look at the first transportationrevolution, in the early modernera. The
Portugueseleveloped meansoftransportingcheapbulk cargoand broughtthe compass
and starchartsto shipping,thus loweringrisk andthe costsof informationand mobility

of capital. Next, the Dutch developedthree-masships, which throughmassproduction
were inexpensiveto produce. Finally the English, with better arms and higher

maneuverability, were ableto control the Atlantic Ocean,and one can seethat, for
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example freightcharge®n tobaccosteadilydeclinedbetweenl618and 1775.

The consequencasf this first revolutionwerethat productionsystemsmutually created
and were created by transportation systems: production increasedby geographic
expansionand productivity increasedthrough long distance trade and regional
specialization.Therewas a rapid dropin transportcosts, increasednodal mobility, and
increasedaccessibilityto ports. During this time, the ideaof progresswas born (the
notionthat tomorrowcan be betterthantoday), along with the ideasof capitalismand
individual freedom.

The seconderaoftransportatiorrevolutionis characterizedby the exploitation of fossil

energyandthe proliferationof economiesf scale.Therewas atechnologyexplosionin

communications.The telegraphinfluenced railroads and production systems.It was
possiblefor theownersofcapitalto communicateeveryday,which enableccompanieso

get larger, to develop hierarchies,and to exploit economiesof scale. The modern
corporationvasborn.

The third erais characterizedby the internalcombustionengine,the conceptof mobile
fixed capital moreflexible routesandgeographiesWith the developmenbfthe airways,
wehaveatruly ubiquitousglobal system.

This allows usto considerourcontemporarychangefactors.In additionto globalization,
we haveseenademographi@volution,suchthat womenareincreasingheirparticipation
in the laborforce and activities are migrating from the hometo the market, e.g., food
making, child care,etc.New centersofactivity andtransportatioppatternsaareevolvingin

concertwith technicalchange.

Therearenewissuessuchasenvironmenandcivil rights, first raisedby civil societyand
nowofconcerrto privateandpublic sectors We can’tthink abouttransportationwithout
consideratiomfthesdssues.

In the knowledgeeconomyof today,with suchamobile workforce, whatwe haveis no
longera hierarchybut a hyperarchy wherethe importantquestionsare howto develop,
acquire,and nurtureknowledge.With the future may comemajororganizationakhange
in transportation—whergve might be able to commercializehouseholdtravel for all
membersof a householdfor a monthly charge.This could be cheapethanthe current
costof transportationsince eachfamily hasmany peopleand severalcarsand a car is
usedon averageone hour per day (low utilization of capital). Similar things are being
donein the freightsector.

Of coursetherearedifferencesin non-OECDcountries.Oneideaof Armageddonwould

beon acold morningin 2020when300 million Chineseand200 million Indiansall start
theircarsto go to work!
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RETHINKING THE ROLE OF PUBLIC TRANSPORTATION

SharonBanks,GeneraManager,Alameda-Contra&CostaTransitDistrict (Editor’s note:
Theslide narrativeaccompanyindg/ls. Banks'remarkscanbefoundin AppendixE,)

Imaginethat AC Transithasbroughtin a think tankfor discussingnewroles for public
transit. We know that public transitis in crisis,and we are confrontedwith changesn
technology,andchangesn theway peoplelive andmove. We needto think throughour
currentroles and considemwhat AC transitcould be doing. In additionto providing bus
serviceto movepeoplewhathatsis AC Transitwearing?

[Suggestion$rom theaudiencencluded:

advertising/information
eyesfor thecommunity
jobs
technologyleadership
disabledmobility
equivalentoftaxi service
schoolbus

police

emergencyifeline

job access

recreation
shapinghecommunity/landuse
smallpackagedelivery]

A crisis canbe good newsandbadnews;peopleareafraid ofit, butit alsoprovidesthe
first stepfor changeChangecanbe thoughtof asa friend. The kinds ofbusinesseand
serviceghat havedisappeareaftenfaceda crisis and didn’'t change.ln that context, let
us considethe manyhatsthatAC Transitis calleduponto wear:

AC -Transitis a mobile childcarespecialistand partnemwith parentswho entrust60,000
school age children to AC Transit eachday. AC Transit is also the transportation
departmenfor libraries, museums training programs,stadiums,movies, concerts and

welfareto work. How do we do it betterin the face of changingdemographicgndnew
tecthology?

AC Transitalsoprovidesdependabl@riversfornon-drivers(teensadults,and seniors}o
andfrom school, college,work andextracurricularactivities. Reliableand safetravel is
alsogprovidedfor seniorsand the disabled,in the form of both fixed route transit and
paratransit. AC Transitis alsoanauthenticandoriginal vanpooloperatoranda partnerto
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casualcar-poolers95% ofwhom takethebushomein the evening.

AC Transitalso providesemergencyand routinemedicaltrips and provideshousingin
the form of warm, safe, dry mobile homes for the homeless. The transit district

switchboardalsoactsasatelephondifeline forpeoplewho haveno one elseto call.

It is importantto askwhetherAC Transitshouldbe servingtheserolesandto determine
whetherwe should obtain additionalfunding or get out of certainroles. We think about

howwe wantto provide servicesfor accesgo shopping,whethetto shoppingmalls, or

homeshoppingviatelevisionorthe Internet,particularlyforlong haultravel.

We are also protectorsof the environment,which can be thoughtof as a burdenand a
benefit. We arelooking for alternativefuels andaremandatedo comply with regulations
for cleanwastewateandhazardousvastedisposal.

We are partnerswith our workforce, throughincreasingly participatory management,
wherewe sharethe gainsandthe risks. Newtechnologyis animportantpart oftransit’s
future. However,we mustbe wary, sinceit is oftenfoundthat only 50% of technology
will actuallydo whatits proponentsayit will andonly a small percentag®f proposed
technologieswill actuallygetimplemented.Through collaborativeproblemsolving we
areimplementingnewmodelsof getting peopleandinstitutionsto change Finally | refer
you to the new TCRP Digest which summarizesvays of thinking aboutnew roles for
transit.

PROVIDING NEW INFRASTRUCTURE

Mary Moehring, Special Assistantto the RegionalAdministrator, Region9, Federal
Highway Administration(Editor’s note: Thefull text ofMs. Moehrings remarkscan be
foundin AppendixE.)

Thetitle ofthis presentatiomeally meansvewantto know howwe aregoingto getthe
necessaryunding for futureprojects.In orderto explorehowfuture infrastructurewill be
funded,it is importantto look at how the federalhighway aid programwill be delivered
in the future andathow the FHWA will be changingn the future asaresultofpending
reorganization.

The largestpieceof domesticlegislationis the pendingmultiyeartransportatiorbill. We
know that the Intermodal Surface TransportatiorEfficiency Act (ISTEA) expiredlast
SeptembeB0. Congressthenpasseda 6-monthextension,which will expirein a few
days.The good newsis thatthe Senateand Househaveeachpassed bill andthereis a
conferencecommitteeassignedo resolvahe differences. Theconferenceeportwill then

be votedup ordownwith no amendments.

Therealissueis money: howmuch, whogetsto spendit, andwhatfor? The Senateand
Housearenotfar apartin termsofmoney.A significantissueis thatboth bills exceedhe
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balanced budget agreement,and the questionis where to find the offsets. The

Administration’sbill was $175billion, still anincreaseoverISTEA, andboththe Senate
and Housebills are around$217 billion. The differenceswill be settledvia an eventual
compromise put regardlesshe outcomewill still be a substantialincreaseoverISTEA,

perhapscloserto thePresident'soriginal proposal.

With respecto passageofthe newtransportatiorbill, therearetwo sticking points:the
demonstrationprojects (projects which are earmarkedin the bill itself) and the
requirementhat eachstatereducethe legal limit of blood alcohol content.It turns out
that the programsthemselvesaresimilarto ISTEA and mostof the dollarincreaseswill
flow to stateand local governmentsThe most probabledeadlinefor passingthe bill is
seento be MemorialDay.

How will the federal surfacetransportatiorprogrambe deliveredin the future? In the
past,FHWA hada compliance-basedousinesstrategywhereif statesdidn’t complywith
FHWA regulationsthey didn’'t get reimbursedin the future, FHWA will focus less on
complianceandmore on technologydelivery to our partners.In this regard, FHWA is
currentlyin the processof eliminatingits nineregionaloffices andreplacingthemwith
four resourcecentersstaffedby specialistswho will be availableto consultwith the
Division officesandstateDOTSs.

DEPLOYMENT OF NEW TECHNOLOGY

John Fearnsides,Vice President,The MITRE Corp. (Editor's note: Imagesusedto
illustrate Mr. Fearnsidestemarkscan befoundin AppendixE.)

The topic will be the emerging enterprise and implications for technology
implementation As an overview, wewill considerinformationsharingnetworkssuchas
air traffic managementfATM) andITS. Forthesenetworkswhat technologyis needed,
andhow will it beimplemented?

The Internetis reshapingthe relation betweensuppliersand customers;are air traffic
managementand ITS becoming like the Internet? What are the implications for
supportingechnology?

In terms of the changingcustomer/suppliemteraction, there is increasedaccessto

productinformation, chatroomsin which to actively compareactual performance and
bulk buying madepossibleby virtue of communication.Groupsof people(strangers)
who meetin thesechatoomscanarrangedo purchasdargequantitiesofitems.

With developmentsin Traffic Flow Managemen{TFM) the FAA is startingto make
decisiondasedon economicsThis consideratiorofeconomicsaddsa newdimensiorto
traditional Air Traffic Control (ATC)—which was basedprimarily on safety. TFM adds
an informationcomponentbetweerthe dispatchersand the airlines. As a part of TFM,
collaborativedecision-makindCDM) is a componenifthe concepiof freeflight, andis
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anetworkto facilitatethe transferof information. Onemust considerthe cost of delay,
whichis actuallya poormeasureoftheproductivity andefficiency ofthe ATM system.

It is envisionedhat ITS will decreaseongestionjmprovesafety,reduceemissionsand
expandpublic transit use. Implementationof ITS requiresadvancedcomputersand
communications. The challenges in this implementation include the need for
collaboration among agencies, the need to use the existing public infrastructure
complementedoy commercialproviders, and the need to implementnew operational
concepts.It is important to recognizethat individuals in cars are not professional
dispatchersvhenusinginformation.

In the future we will see more collaborativedecisionmaking and more information
sharing. The FAA will continue to ensuresafety, users of the systemwill focuson
increasingefficiencies,and new collaborativebehaviorswill emerge. We will needto
measurgerformancedespitethe factthat we haveneverhada satisfactoryapproacho
modelingtheair transportatiorsystem.This maybeaddressetly the emergingscienceof
“complexity.”

Intermsof ITS, therewill be a uniquedeploymenixperiencesincethe systeminteracts
so closely with the generalpublic, not with a specially trained population. When
consideringhow technologywas broughtinto the autoindustry over many years,it is

recognizedhat it wasevolutionaryevenif it wasnot plannedhatway. Continuingstudy
of humanfactorsin terms of how people (users)respondo technologywill provide
opportunitiesfor applyinglessondearned. It is importantto understandhow the micro-
factorsimpactthe macroscopipicture.

In thefuture we will seeuserbenefitsof collaboration. TFM is designedto addresghe
currentexcesausercostsof $3-Shillion peryear.It hasbeenestimatedhatthe benefitsof
free flight would be approximately$1.5 billion peryear.

Whenimplementingnewtechnology, it mustbe recognizedthat the designprocesgor

somefuture architecturebeginsin the presentln orderto targetsomefuture architecture,
one needsto investtime, knowledgeand considerthe technologyevolution. You must
leamyourway, sinceoperationatequirementsndtechnologieshangealongtheway.

In any evolutionary deployment,one must think beyondthe productand think about
fielding newoperationatapabilities(makingit happen)While thinking this way, we still
haveno ideaof howpeoplewill usethe newtechnology,so it is imperativeto developan
open, connected, high capacity, high speed network that can provide value-added
technologiesndvalueaddedapplicationgo advancehesystem.

DISCUSSION

An audiencememberaskedProfessorLaksmananto elaborateon the secondcultural
developmentin transportatiorthat was broughtaboutby the varioustechnologicaland
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socialdevelopmentsn additionto commercializatioroftransportation.

Professor Laksmanan replied that he wantedto discussthe notion of working in

organizationswhere everything is outsourcedwhere it is more difficult to evaluate
performanceln the environmentof performancebasedbudgeting,evenin the public

sectorthereis a greateffocuson accountabilityandmonitoring.

SESSION5
The Institute of Transportation StudiesMission: Making it Happen

This sessiorexaminedvays in which thelnstitute of TransportationStudies
missioncanevolveto meettheneedsofthe nexfifty years.

Martin Wachs (SessionChair), Professorof City & Regional Planningand Civil &
EnvironmentalEngineeringand Director of the University of California Transportation

CenterUniversity of CaliforniaatBerkeley

ROLE OF RESEARCH IN SHAPING THE FUTURE TRANSPORTATION
SYSTEM

RobertSkinner, ExecutiveDirector, TransportatiorResearciBoard (Editor’s note: The
full textofMr. Skinner'sremarkscanbefoundin AppendiE,)

TECHNOLOGY TRANSFER-PARTNERSHIP BETWEEN THE UNIVERSITY
AND INDUSTRY

JamesCostantino, President|TS America

To beginthe discussionof TechnologyTransfer(TT), considerthis anonymousjuote:

experiences ahardteachebecausehegivesthe testfirst, thelessonafterward.” What
is TT? It canbedefinedasthe conveyancef information,know-how,materials patents
or copyrightsfrom a researchinstitution to industry. Wheredid TT begin?With the

Morrill Act of 1862,51 statesand territorieswere allocatedland grantfundsto form
educationainstitutions. The Hatch Act of 1887 led to the developmenof agricultural

experimenstationsatland-grantinstitutions,andthe Smith-LeverAct of 1914 ledto the
establishmenbf cooperativeextensiomprogramsin agricultureandhomeeconomicsin
associatiorwith theU.S.Departmenbf Agriculture.

Theselandgrantinstitutionspioneeredighereducationat a low cost,with researcltasa
legitimatefunction,focusingon public service continuingeducationandtheelevationof
theusefulartsto academicespectability.

Thereare manymethodsof TT, including the proliferationof graduateshemselvesthe
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use of internshipsand cooperative education, publications, consulting, sabbaticals,
industry liaison or affiliates, and conferencesTypically, universitieseffect TT through
focusedresearcizenterandlabs,incubatorsindustryparksandshortcourses.

Thesefocusedesearcltentersand labsareusuallyinitiatedwith governmenmoney,and
transitionedo industry support. (Of course the solicitation of industryfunds may bring

problems.) Incubatomprogramsaredesignedor faculty and studentgo initiate programs
which generatdledgling companieshateventuallygrowandleavethenest.

University/industrytechnologytransfemprogramsinclude suchexamplesas PATH and
Berkeley’s developmentof emissionsmodeling techniquesfor the EPA. Also, MIT's

IndustrialLiaison Programprovidesindustryaccesgo MIT activities. The University of
Minnesotehasdevelopedautoscopand GPSapplicationsThe TranslinkCenterat Texas
A&M hasfocusedon linking elementsfthe transportatiorsystemogether.

Minority educationainstitutions and firms have had opportunitiesto contributeto the
ongoing ITS researchand development.The IDEA program, administeredby TRB,
focuseonhigh payoffconceptswith shortdurationandsmall budgets.

The Federalintelligent Vehicle Initiative (LVI) programis aimed at acceleratingthe
developmenanddeploymenbfintegratedsystemsthathelp driversoperatanore safely
andefficiently. The ProfessionalCapacityBuilding programis attemptingto ensurethat
thereareenoughrainedprofessionalto deployITS.

Thefuturewill seea shifting researclparadigmwherebyfaculty centeredesearclshifts
to industry-relevant research, and single discipline research shifts toward
multidisciplinary. As for the future, while we cannotforeseeit with completecertainty,
wemustenableit.

DEVELOPING NEW SKILLS AND KNOWLEDGE
Michael Walton, ProfessoofCivil EngineeringUniversityof Texasat Austin

Thereis a history of 50 or so transportationresearchorganizationsthat have their

beginningstied to the U.C. system.We have many challengesand rich opportunities
beforeus. This is certainlyone ofthe mostexcitingperiodsin the transportatiomesearch
endeavorln the settingof a researchnstitutionwithin a higher educationalnstitution,

we tendto focusupon shapingstonesfor constructionvs. building acathedral We focus
on the developmenodf neweducationalservicesproducts,and degregorograms We do

needto talk aboutthe cathedral,which is traditionally not given enoughfocus and

attention.

Giventoday’sproblemsfacinghighereducation,administrator@arecertainlyinterestedn

perpetuatingnd sustainingprogramdike the Institute, but they areundergreatpressure
to cut budgetsanddemonstratgerformance Given our greatfuture needswe needto
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askhow canwe possiblyaddressll oftheissuesandall of the opportunitiesbeforeus.
Transportations a critical issuebut is only one indication ofthe directionof society.In
orderto dealwith the many competingareasof academicpursuitin the future, we must
recognize that public and private institutions will each have different roles and
responsibilities.

Thereis somequestiorasto whetherall institutionsandparticularlytheresearctprograms
will survive. Shouldthe researclprogramssurvive? Canwe affordto bring resourcedo
all currentinstitutions? Somewill not survive in currentcontext. What is the proper
forum for spawningneeds,innovations,fundamentals?How will we be addressinghis
in thenextdecade?

TheInstitutewill survive,asit providesanurturing environmentndattractshe bestand
brightest.Academicunits arechanging putneedo continueproducingexpertisefor core
competenciesn transportationindustry lacks the humancapital andresourcest needs
nowandthis placespressuren academiainits. We needto considethe skill needsnow
versughosein thefuture.

It seemsthat informationtechnologyis the basisof everythingwe do, but is it being
taught?Also, engineeringskills typically becomeobsoleteevery 2-5 years.How do we
renewtheseskills? We needsomeguidingcommitmentssuchaslifelong learning.

Organizationswill be changingin the future, with more public involvement, more
recognition of the role of the transportationprofessionalin society, and fast-paced
technologychange.This will meanmore managerialpositions, varied careerchoices,
moreopportunitiesn smaller/self-employmerituationsand globalization.

Whatarethestrengthsofthe Institute? The legacyofthe Instituteandits momentumare
strong.Further,the Institute hasa strongconstituencyan interdisciplinaryapproachrand
attractsthe bestandbrightest. The Institutehasestablishedong-termrelationshipswith

Caltransand otheragenciesThereis a heedto continueto build anddevelopthesekinds
of working relationships By maintainingflexibility amongdisciplines,the Institute can
changendreinventitself. Thelnstitutemustmaintainits corecompetencies key areas.

In terms of areas of weaknessand threats: the Institute must protect itself against
changinginstitutionalpriorities, in highereducatiorand in the legislaturejncluding the

increasingdesire for accountabilityand austerity. Another potential threatwould be a

changen prioritiesamongpartnerssothe Institute mustbe positionedo helpshapethe

priorities and move with them. Privatizationin other countrieshas driven research
institutions toward the pursuit of more applied researchand work oriented toward a

particularmission. Somesaythis is therole ofthe private sectoronly. If othercountries
arenotinvestingin researchmaybethisis an opportunityfor thelnstitute.

The Institute’s nurturing environmentis essentialand must be maintained,so that the
excitingnewchallengesandproblemscanbe met.
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FROM THE INSTITUTE OF TRANSPORTATION STUDIES EXTENSION TO
THE INSTITUTE OF TRANSPORTATION STUDIES TECHNOLOGY
TRANSFER PROGRAM: SOWHAT?

Linda Howe, Director, TechnologyTransfelProgram,Instituteof Transportatiorstudies,
University of CaliforniaatBerkeley (Editor's note: Thefull textofMs. Howe’s remarks
can befoundin AppendixE.)

ITS Extension,like the Institute itself, wasestablishe®0 yearsago. The programplayeda

significant role in California by helping train those who designed,built, operated,and

maintainthe state’sworld classhighway system.Today,ITS Extensionhasa hewname:

the Technology Transfer Program. And we have been brought back under the

administrativeoversightofITS with thepurposeof strengtheninghe relationshipbetween
ITS researclandtheneedsofprofessionapractice.

ThisyeartheTechnologyTransferProgramhasa budgetof $1.5million, twice whatit was

a decadeago. Our short courseseach4000 peopleannually. We havea Web site, a

newsletter providetechnicalassistancén traffic safetyto local communities,andsupport
free accesgo the HarmerDavisLibrary by public employeesTwo yearsagoa marketing
study revealedthat the programwas perceivedby our public as a little old-fashioned
(maybetoo focusedon highways);todaywe are expandinginto advancedransportation
systemsplanning,and modeling.

“Technologytransfer” generallyrefersto the processof moving a technologyfrom one
venueto another.For this program, the transferis from researchinto practice. Most
transfersare two-way, and everyondearns asresearchdeas,methods,and productsare
tailoredto fit requirementof specific users.Problemsencounteredluring adoptionof a
changestimulateinnovationaswell asnewresearctandapplications.

The technologytransferprocessservesboth sideswell. Successfutransfersof research
results help justify the usefulnessof the researchactivity to public funders. For

practitionerstechnologytransfeprogramshelp easeéhe traumaanduncertaintyassociated
with implementinganythingnew.

Overall,the namechangehasreinvigoratedhe programandrefocusedt onourrole in the
planning and operating of efficient, sustainable,integrated,multi-modal transportation
systems.Future plans include more of our core activities--training,technical assistance,
and information disseminationyvith focuson state-of-the-practicapplications.We will
nurturecollaborationbetweenTS researctandprofessionapractice;conductresearcion
technologytransfer;anduseadvancedechnologieso expandthe reachof our programs.
You areinvitedto work with usto achieveourvision.
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INSTITUTE OF TRANSPORTATION STUDIES LIBRARY: THE NEXT
GENERATION

Catherine Cortelyou, Librarian, Institute of Transportation Studies, University of
California at Berkeley (Editor’s note: Thefull text ofMs. Cortelyous remarkscan be
foundin AppendbkE.)

We are seeinga great changein cultural expectationsof libraries, and information
managemens becominga critical issuefor the public and private sectors,onewhich is
changingalmostdaily. With computerchip speeddoubling every 18 months,weforesee
astonishingachievementsn the future. Despitethe sometimesmustyimageof libraries,
we are at the forefront of seizing and exploiting information exchange.We have
witnessedheevolutionfrom cardcatalogsto online catalogs,databasegnd CD-ROMS
thatareessentiatoolstoday.

The Library is actively addressingthe supportand application of new technology,
including participationin the Digital Library of theU.C. system.This effort is designed
for openaccessto facilitatereliable,organizedsearchesOf course,therearealsosocial,
economicandethicalissuesassociateavith informationmanagement.

The Bureau of TransportationStatistics (BTS) is attemptingto establisha National

Transportatioriibrary, notasamonolithic edificebutasa meango enhanceand support
existing transportationlibraries in a networked fashion. This is an extraordinary
opportunityfor the Institute, NorthwesternUniversity and stateDOT libraries. It is clear

that changeis happeningBut, we know that technological social, and cultural changes
do notoccurat the samerate. We arebecomingmore comfortablewith technology,but

we are not familiar with its limitations. We must face the realities of computer
idolization, andunderstandghatcomputersdon’t automaticallyspit outthe right answer.

Ourlibrary hasmaintainedh tradition of providing scopeand depthin its collection,and
we now serve a global transportatiorcommunity. Emerging technologiesare opening
newways of servingour usersputwe knowthatpersonablandpersonakervicecan'tbe
replacedy technology We arecommittedto enhancingserviceso usersby addressing
accessibilityneedsand increasingthe online availability of organizedinformation. We
are particularly committedto using emerginginformation technologiesto enhanceour
serviceto the Instituteof TransportatiorStudiesat Davis,Irvine, andLos Angeles.

Demandfor library materialsand servicesnow exceed®ur capacityto deliver,and our
collectionnowexceedshecapacityofourspace thereis noroomto adddesks staff, or
books, andthe collectionis growing at a rateof about3,000 volumesper year. Major
tasks are still aheadof us, particularly convertingold card catalogindexing of journal
articlesto online form. The library is supportedsolely by the Institute, but we are
attemptingto broaderthe baseof support. For now, we aremakingdo, but we mustdo
better. Thenextgeneratiorofthe library callsfor helpfrom all ofyou.
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Closing Luncheon

CONFERENCE SUMMARY

Adib Kanafani, Directorof thelnstitute of TransportatiorStudiesand Professoiof Civil
andEnvironmentalEngineeringUniversityof Californiaat Berkeley

It will be difficult to summarizethe rich flow of ideaswe have experiencedWe have
tightly compresse80 yearsby our retrospectivegandthe presencefpeoplewho came

here. This has been a rewarding celebration. The Institute has made tremendous
contributions,and hasinfluencedpolicy. We haveengineeredhe highway systemofthe
state,andhavetrainedthousandsoftransportatiomprofessionalsWe havebeendoing the
rightthing in therightway.

In order for things to remainthe same,things must changeto continueto achievethe
excellenceof the past50 years. We must explore and contemplatefuture changeand
adaptation.We have generatedan abundantset of ideas,and it will take a while to
assimilatethem.We canperforma reality checkon what happenedhn the lastfew days.
We haveseenthat wewill havenewchallengesaindnewareasofresearchandwe have
reiteratedhingswehaveall grappledvith for decades.

Therewere severaimajorthemeswhich arenot necessarilynewideasbut provide some
newinsights.

FirstwemusttakeaBROAD VIEW. We mustlook aroundaswelookbackandforward.
We should stretch our vision and take a broaderperspective,in particulara global
perspective The failure to considerthe scope of the criteria usedto make decisions
sometimesimpairs decisions,and we must involve more and more actorsin decision
making. In theareaofAir Traffic Managemen{ATM) versugAir Traffic Control (ATC),
we seethat we mustwork togetherratherthink of the processas one of giving and

receiving.

Nextwe mustconsidelEQUITY. We needo look at the world asa wholeto considethe
vastmajority ofthepeoplen thisworldratheitharjustafew ofuswhoareprivilegedto have
to choosébetweeradvancedechnologiesAs anotheexampleoftheneedo considerequity,
wemustcontinueto look atthewealth of rolesthat conventionalirbantransit systemcan
playin society.We must also carefully considerthe distribution andincidenceof costs
andbenefits.

With the advancemenbf informationtechnology,we must GLOBALIZE our way of
thinking abouttransportatiorand considethowthe environmentvithin which therole of
transportationis changing.We can see demographictrends as a potential source of
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instability. By studying these demographictrends we also see the importanceof
understandingnowhouseholdsandemploymentstructuresofhouseholdsrrechanging.

We havealsodiscussethe intellectualchallengesftransportatiomesearctand how we
canno longercontinuein ouroldhierarchicalvay ofthinking.

We havealso seenthat we don’t havea comprehensiveneansofdealingwith land use.
We do knowthattransportatiorcanbe usedasinstrument(oneof many) for designinga
particularurbanstructureand/orform.

ECONOMICS has beena recurringtheme. We needto think of different ways of
financing transportationinfrastructure,and we needto think aboutfinancein termsof
globalization,giventhe changesn rolesamongthe private andpublic sectors.We have
seen fundamentalchangesin methods of shipping and how airlines make supply
decisions.

With respecto congestiomricing, wehavedevelopeda strongtheoreticalunderpinning,
butwe mustrecognizethattherearerealreasonsvhy thesemechanismsrenot popular.
In fact, fewcommunitieshavebeenableto implementcongestiompricingmeasurespther
thanin Singapore.

We havealso seenthe enablingpower of transportationwith inherentexternalbenefits.
We continue to needskills and theoreticalconstructsto quantify theseconceptsfor
comparative analysis. We have seen how air transportation evolved, enabling
technologiesthat were not where people were originally looking for innovation.
Innovationin air transportatiorhasoccurredlargely in the areasof communicationand
navigationnot with the planeitself. This demonstratethatwe needto be ableto look in
all directions for innovation. The agendas rich, andthereis a lot more researcho be
done.

As a partingthought,the notionthatwe arebridging social sciencesandtechnical and
engineeringsciencess not really tenableanymore This bridgingis not good enough,in
fact we needto mergethesefields of inquiry. Our largestchallengds in the university
environment: the organizational structuresare obsolete, but how do we redefine
institutionalarrangementshis is moredifficult thanreorganizingstructure;it involves
reorganizingthe styles of inquiry andbroadeninghe meansJanguage,and symbols of
communication. This requires assimilation of the fields of inquiry to sustain
transportation.I am certain that the next 50 years will conclude with an upbeat
conference.
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APPENDIX A:

SYMPOSIUM PROGRAM

INSTITUTE OF TRANSPORTATION STUDIES

50th BirthdaySymposiam
TheTransportatiofEnterprise:
Challengesfthe 21stOentary

UNIVERSITY OF CALIFORNIA, BERKELEY

Thursday April 23, 1998

8:00 Registration SibleyAuditorium, BechtelEngineeringCenter

9:30 Introduction ProfessoAdib Kanafani,Director, Instituteof Transportation
Studies,Universityof California, Berkeley

Welcome RobertBerdahl,ChancellorUniversityof California,Berkeley
JoseptCerny,Vice Chancellofor ResearclU.C. Berkeley
C. JudsorKing, ProvostandSeniorVice PresidentUniversity of
California, Statewide
RulonK. Linford, AssociatéVice Provosfor Researcland
LaboratoryPrograms
PaulGray, Dean,Collegeof EngineeringUniversityof California at

Berkeley
MohammadA. Al Shaikh,DistinguishedAlumnus

Remarks The Hon.DeanDunphy, Secretary,TransportatiorandHousing

Agency, Stateof California
10:15 Keynote: “A Golden Opportunity” Wilfred Owen,BrookingsInstitution

(to bereadbyProfessorMelvin Webber)

10:45 Break

11:00 Sessionl: ForcesShapingthe Future Transportation Enterprise
Thissessiorsetsthescendor theSymposiunty examininghe social, economic,

environmental andtechnologicdbrcesthatwill shapethenature ofthe
transportationenterpriseduringthefirstdecadesfthe nextcentury.
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12:30

1:30

3:00

3:15

SessionChair ProfessoWilfred Recker Director, Institute of Transportation
Studies,Universityof California, Irvine

Demographicand Social Change Alan Pisarski,TransportatiorConsultant
Balancing Environmental and EconomicConcerns ProfessoElizabethDeakin,
DepartmenbfCity & RegionalPlanningUniversity of Californiaat

Berkeley
Meeting Future InfrastructureNeedsProfessoilony M. Ridley, Civil
Engineerindepartment)mperialCollege,University ofLondon
Planning For TechnicalFuture RobertParsonsPresidentParsons
Transportatiorssociates

BoxLunch atBechtel Terrace

Session2: Retrospectiveof the Pastc0 Years

Marking its 50thanniversary thissessiorwill establishthe contextor thefuture
role ofthelnstitute of TransportatiorStudiesy reflectingon therole it hasplayed
over thepasthalfcentury.

SessiorChair ResearcEngineer-Emeritu$VolfgangHomburger)nstitute of
TransportatiorStudies University of CaliforniaatBerkeley

Engineeringthe State Highway System Professor-Emeritu€arlMonismith,
Departmenof Civil EngineeringUniversity of CaliforniaatBerkeley

Coping With Growth: Traffic Operations Planning Professor-Emeritusdolf
May, Departmenbf Civil EngineeringUniversityof CaliforniaatBerkeley

Evolution ofAir Transportation ProfessoAdib Kanafani
FoundationsofNew Transportation Technology HamedenouarProgram
Manager,Traffic OperationsCaliforniaDepartmenbf Transportation

Break

Session3: Thinking aboutthe Transportation Systemin the Next50 Years
Ifthere is onethingthatwe canbe sureof it isthatthefuturewill befull of
surprisesandunforeseemlevelopmentshar doeghis implyfor howwe think
aboutthefuture evolutionofthe transportationsystem howweplan, andhowwe
makeinvestmerdecisiongoday?

SessionChair ProfessobDaniel SperlingDirector, Institute of Transportation
StudiesUniversity ofCaliforniaat Davis,andProfessoof Civil and
EnvironmentaEngineeringand EnvironmentaScienceandPolicy

What is an Appropriate PlanningHorizon? Professor-Emerituslelvin Webber,
DepartmenofCity & RegionalPlanningUniversityof Californiaat
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4:45

6:00

Friday April 24,1998

9:00

10:30

10:45

Berkeley

What Doesthe PastTell Us About the Future? Professor-EmeritugVilliam
Garrison,DepartmenofCivil EngineeringlUniversity of Californiaat
Berkeley

Toward a SustainableTransportation System ProfessoDaniel Sperling

Implications ofaChanging Urban Form ProfessoMartin Wachs,Departments
of City & RegionalPlanningand Civil EngineeringUniversity of
Californiaat Berkeley

Adjourn - Transport to Richmond Field Station

Barbecueat Richmond Field Stationand PosterSession
Researclpro]ectsbeingundertakerby graduatestudentfrom severalacademic

programswill bedisplayedn theform ofposters.The researchersvill welcome
commentsom, andinteractionwith Symposiur participants.

Sessior: Defining a Vision for the Future Transportation Enterprise
Thissessiorwill presenfour viewson waysin whichthefuturetransportation

enterprisewill evolve.

SessiorChair ProfessoKarl Hedrick,DepartmenbfMechanicalEngineering,
Universityof CaliforniaatBerkeley

The DisappearanceofDistance T. R. LaksmananProfessoiof Geographyand
ExecutiveDirectorofthe Centerfor Energy& Environmental Studies,

BostonUniversity

Rethinking the Role of Public Transportation SharorBanks,GeneraManager,
Alameda-Contr&ostalransitDistrict

Providing New Infrastructure Mary Moehring, SpecialAssistantto the Regional
Administrator,Region9, FederaHighwayAdministration

DeploymentofNew Technology JohnFeamsidesyice PresidentTheMITRE
Corp.

Break

Sessiorb: The Institute of Transportation StudiesMission: Making it Happen
This sessiomwill examinavaysin whichthelnstitute of TransportatiorStudies
missioncanevolveto meetheneedwofthe nexfifty years.

SessiorChair ProfessoMartin Wachs

Role of Researchin ShapingtheFuture Transportation System Robert
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Skinner,ExecutiveDirector, TransportatiorResearciBoard

TechnologyTransfer-Partnership betweenThe University and Industry James
Costantino, President|TS America

DevelopingNew Skills and Knowledge ProfessoMichael Walton, Professoof
EngineeringUniversityof Texasat Austin

From theInstitute of Transportation StudiesExtensionto the Institute of
Transportation Studies TechnologyTransfer Program: SoWhat?
LindaHowe, Director,TechnologyTransferProgram;nstitute of
TransportatiorStudies

Institute of Transportation StudiesLibrary: The Next Generation Catherine
Cortelyou, Librarian; Instituteof TransportatiorStudies

12:30 ClosingLuncheon Bancroft Hotel
Luncheon Speakerand ConferenceSummary Adib Kanafani
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APPENDIX B:
SPEAKER ROSTERAND BIOGRAPHIES

His ExcellencyDr. MohammedAIShaikh

Minister — of State and Member of Council of Ministers
YamamaPalace

Riyadh

Kingdom of SaudiArabia

His ExcellencyDr. MohammadA. Al Shaikh is Minister of Stateand a Member of the
Council  of Ministers in Riyadh, Kingdom of Saudi Arabia. Dr. Al Shaikhis a most
distinguishedalumnusofthelnstitute of TransportatiorStudies.

SharonBanks
GeneraManager AC Transit
1600 Franldin Street
Oakland,CA 94612

Phone: 510/891-4862

Fax: 510/891-4967

SharonBanksis ACTransits  chief executive officer and is responsible  for overseeing the
entire  operation of the San Francisco-East ~ Bay Area’s public transitsystem.Sheaccepted
this post permanently in 1991 after serving in a six-month interim capacity as both General
Managerand GeneralCounsel.She cameto AC Transitas GeneralCounselin 1990. As
GeneralManager,Ms. Banks superviseshe activities of 2,000 transitworkerswho serve
the system’s235,000daily riders. Sheis responsibldfor a $166 million annualoperating
budgetand$7 million capitalbudget.Ms. Banksis the Chairwomarofthe Transportation
ResearchBoard’s Executive Committee andis the immediatepast Chairwomanof the
CaliforniaTransitAssociation.

HamedBenouar

Traffic OperationdProgramManager
Caltrandivision of Traffic Operations
Mail Station36

1120N Street

SacramentoCA 95814
Phone:916/654-2352

Email: hbenouar@trmx.dot.ca.gov

Hamed Benouar is Program Manager, Traffic Operations, California Department of
Transportation.
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RobertBerdahltook office in July of 1997 asU.C. Berkeley’'seighth Chancellor.He came
to U.C. Berkeleyfrom the Universityof Texasat Austin whereheservedasPresidensince
January 1993. Before assuminghis post at UT, Berdahi servedas Vice Chancellorfor

AcademicAffairs atthe University of lllinois at Urbana-Champaigfrom 1986 to 1993.

Berdalil servedasa memberofthe history faculty at the University of Oregonfrom 1967
until 1986. From 1981 to 1986, he was Dean of the College of Arts and Sciencesat
OregonHereceivedis B.A. degredrom AugustanaCollege, Sioux Falls, SouthDakota;
M.A. degredrom theUniversity oflllinois; andPh.D.from the University ofMinnesotain

1965 aswell asan honorary Doctorate of Sciencein 1997. Berdahl is the co-editor or
authoroftwo booksandhaswritten numerousarticlesdealingwith Germanhistory.

JosephCernyis Vice Chancellofor ResearchUniversityof CaliforniaatBerkeley.

CatherineCortelyou

412 McLaughlinHall
Berkeley,CA 94720-1720
Phone:510/642-3604
Email: ccortely@library

Catherine Cortelyou is Library Co-Director, HarmerE. Davis TransportationLibrary,
Institute of TransportatiorStudiesUniversityof CaliforniaatBerkeley.

JamesCostantino
President]TS America

400 Virginia Ave SW, Ste. 800
WashingtonDC 20024
Phone:202/484-2904

Email: jcostantino@jitsa.org

JamesCostantinois the former Presidentof ITS America. Priorto becomingthe founding
DirectorofITS America,Dr. CostantinovasProfessoof TransportatiomndEngineeringat
GeorgeMasonUniversity and at one time was an AssociateDean and Professorat George
WashingtorUniversity.

Elizabeth Deakin

Departmenof City andRegionalPlanning
228WursterHall

Berkeley,CA 94720-1850
Phone:510/642-4749

Email: edeakin@ced.berkeley.edu

Elizabeth Deakin is Professoiof City andRegionalPlanning,andActing Director ofthe
Institute of Urban and Regional Development (IURD), University of California at
Berkeley. ProfessorDeakin’s researchefforts focus on transportationrelated issues,
including: LandUse Impactsof Transit: asystematiagnvestigationlooking atthe 35 largest
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metropolitanareasof the U.S. and documentingchangesin urban structure and urban
travel patternsover the pastthreedecadesBARTat Twenty: BART's effectson regional
travel patternspn the recentform ofgrowthanddevelopmenin the Bay Area, andonthe
fabric of regional politics; Impactsof ISTEA: a study of the impacts of the Intermodal
SurfaceTransportatiorEfficiency Act (ISTEA) overthe six yearssinceits passageand
Traffic Calmingin the UnitedStates:an explorationofthe variety ofactionsimplemented
acrossthe U.S. to avoid, minimize, effect, or compensatdor the adverseeffects of
automobiletraffic onresidentiaheighborhoodsindcommerciatistricts.

Dean Dunphy is Secretary,Transportatioand HousingAgency, Stateof California.

John Fearnsides

Vice PresidentCenteifor Advanced
Aviation SystenDevelopment
TheMITRE Corporation

1820 Dolley MadisonBIvd.
McLeanVA 22102-3481

Phone: 703/883-7622

Email: jfearnsides@mitre.org

John Fearnsidesis Director, Senior Vice Presidentand CEO, Centerfor Advanced
Aviation DevelopmentThe MITRE Corporation.

William Garrison

Instituteof Transportatiorstudies
106A McLaughlinHall
Berkeley,CA 94720-1720
Phone:510/642-9062

Email: garrison@euler.berkeley.edu

William Garrison is Professor Emeritus of Civil and Environmental Engineering,
University of Californiaat Berkeley.

Paul Grayis Dean, Collegeof Engineeringand Roy W. CarlsonProfessoofEngineering,
University of Californiaat Berkeley.

Karl Hedrick

Mechanical Engineering  Department
5141 EtcheverryHall

Berkeley,CA 94720-1740

Email: khedrick@euler.berkeley.edu

Karl Hedrick is Professoiof MechanicaEngineeringand Director ofthe PATH Program,
University of Californiaat Berkeley.
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WolfgangHomburger
Instituteof TransportatiorStudies

115 McLaughlinHall

Berkeley,CA 94720-1720
Phone:510/642-3610

Email: wolthom@euler.berkeley.edu

WolfgangHomburgeris ResearcliEngineerEmeritus,Institute of TransportatiorStudies,
University of CaliforniaatBerkeley.

Linda Howe
Technology Transfer Program
452 RichmondField Station

Berkeley, CA94720
Phone: 510/231-5678
Email: lhowe@its.berkeley.edu

Linda Howe is the Director of the Technology Transfer Program, Institute of
Transportation Studies, University of California at Berkeley. Previously, shewas the
Assistant Director for Advanced Technologyat RutgersUniversity and she taughtin the
Planningprogramthere. She is presentlythe national chairof the TransportationPlanning
Divisionofthe AmericanPlanningAssociation.

Adib Kanafani

Instituteof Transportatiorstudies
109McLaughlinHall
Berkeley,CA 94720-1720
Phone:501/642-3585

Email: kanafani@ce.berkeley.edu

Adib Kanafani is the EdwardG. andJohnR. Cahill Professorof Civil and Environmental
Engineering,Chair of the Departmentof Civil and Environmental Engineering, and
Director of the Institute of TransportationStudies at the University of California at
Berkeley. ProfessorKanafani holds a Ph.D. in TransportationEngineeringfrom U.C.
Berkeley. Sincejoining the faculty at Berkeleyin 1970, he hasconductedand managed
researchon transportatiorsystems,transportatiorengineering,economics planning and
policy. ProfessoiKanafanihasauthoredver 130 publicationson transportationincluding
a book on TransportatiorDemandAnalysis and one on National TransportatioriPlanning.
Heis arecipientof numerousawardsincluding the AmericanSociety of Civil Engineers
Walter Huber ResearctPrize and the Horonjeff Award. He hasservedon a numberof
National Academyof Sciencegolicy analysispanelsandhasadvisednanygovernmental
organization®othin the United Statesand overseasHe hasparticipatedin transportation
planningactivities in a numberofcountriesn Africa, SouthAmerica,andAsia.

C.JudsonKingis ProvostandSeniorVice PresidenbftheUniversity of California.
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T. R. Laksmanan

Professoof GeographyandExecutiveDirectorofthe Centerfor Energy& Environmental
StudiesBostonUniversity

675 CommonwealtiAvenue

Boston,MA 02215-1401

Phone: 617/353-2525

T. R. Laksmananis Professorof Geographyand ExecutiveDirector of the Centerfor
Energy & Environmental ~ Studies, Boston University, and former Director, Bureau of
Transportation ~ Statisics, ~ U.S. DepartmenofTransportationHe is the authorof numerous
books, articles,  and papers. His books, authored and edited, include SystemsndModels
for Energyand EnvironmentalAnalysis; Spatial, Environmentaland ResourceaPolicy in
Developing Countries; Rural Industrialization in Regional Developmentin the Third
World; Large-Scale Energy Projects: Assessmenbf Regional Consequencesand
Economid~acesoftheBuilding Sector.His recentarticlesinclude“Full Benefitsand Costs
of TransportationReview andProspects,” “Technical Changein Transportation:Social
and Institutional Issues,” and “The Changing Context of Transportation Modeling:
Implications of the New Economy, Intermodalism,and the Drive for Environmental

Quality.”

Rulon K. Linford is AssociateVice Provostfor Researchand Laboratory Programs,
Universityof California.

AdolfMay

Instituteof TransportatiorStudies
108A McLaughlin.  Hall
Berkeley,CA 94720-1720

Phone: 510/642-9063

Adolf May, Professor  Emeritus of Cwvl Engineering, has a long careerin the field of
highway operationsand capacity analysis.Prior to arriving in Berkeley, he worked on
traffic operationson the ChicagoExpresswaysystem.At the Institute of Transportation
Studieshe hasdoneextensivaesearchor the stateandfederalgovernmentsgoveringthe
vastspectrunfrom traffic designofruralroadg€o capacityenhancemerdan urbanfreeways
andbridges Hehasbeenamemberofthe TransportatiofiResearctBoard’sCommitteeon
Highway Capacityfor many yearsandchairedit for sometime. Sinceretiring five years
ago, Dolf hasremainedactiveboth on Institute of TransportatiorStudiesresearctprojects
andasa consultanwith TransCorgformerlyJHK & Associates).
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Mary Moehring

SpecialAssistantto the RegionalAdministrator
Region9

FederaHighway Administration

201 Mission St.

Suite2100

SanFranciscoCA 94106
Phone:415/744-2635

Mary AL Moehring is the Special Assistantto the Region Nine Federal Highway
Administrator. RegiorNine ofthe FederaHighwayAdministrationcompriseghe statesof

Arizona, California, Hawaii, Nevadaand the Pacific Territories. Ms. Moehring received
herB.A. in history from the collegeof St. Teresan Winona,Minnesota;herM.A. andlaw

degredrom the University of Wisconsinin Madison, Wisconsin. Sheis a memberof the
WisconsinBarand the Bar of the District of Columbia.From 1974-1978,Ms. Moehring

servedas a Legislative Attorneyfor the WisconsinLegislature(a non-partisarposition).

From 1978-1983 she was Assistant Counsel for the Wisconsin Department of

Transportationln 1983 sheacceptedhe positionof Directorof StateGovernmen#ffairs

for the AmericanTrucking Associationatits nationalheadquarterin WashingtonD.C.

Ms. Moehringjoined the FederaHighwayAdministrationin 1993to directamulti-agency
projectto curb motorfuel tax evasiorwhichincludedparticipationby the InternalRevenue
Service Criminal and Civil Divisions, the Federal Bureau of Investigation, revenue
agenciesof all 50 states,and numerousrepresentative®f the petroleumindustry. She
acceptedhe positionof SpecialAssistanto the RegionalFederalHighway Administrator
in RegionNine, SanFrancisco,n 1997.

Carl Monismith

Institute of Transportatiorstudies
115 McLaughlinHall
Berkeley,CA 94720-1720
Phone:510/231-9587

Phone: 510/642-9067

Email: cim@euler.berkeley.edu

Carl Monismith holds the longevity record for faculty associatedwith the Institute of

TransportationStudies.Hejoined the faculty asa lecturerin 1951 androseto becomethe
RobertHoronjeff Professoof Civil Engineering.He beganvork on highwaydesignin the
early 1950s, concentratinglargely on pavementdesignand constructionmaterials.He
founded and still leadsthe PavementResearchCenterat the Richmond Field Station,
headedh university consortiumundertakingone portion ofthe SHRP programfrom 1989-
93, andis PrincipalInvestigatorfor the California Accelerated?avemeniesting Program.
From all thisyou canhardlytell that heretiredofficially lastyear.
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Wilfred Owen

4539 32nd Rd. N

Arlington, WV A22207-4466
Phone:703/538-4434

Wilfred Owen hasbeen one of the preeminentscholarsand thinkers in the field of
transportationfor more than 60 years. His careeris closely linked to the Brookings
Institutionin Washington,D.C., wherehe was Director of TransportatiorResearchHis
productivity can beillustratedby listing someofhis majorworks, beginningin 1934 with
his Harvard Phi BetaKappaprize essayA Studyin Highway Economics Major works
include National TransportationPolicy (with CharlesDearing, 1949), The Metropolitan
TransportationProblem (1956), Cities in the Motor Age (1959), Strategyfor Mobility
(1964), TheAccessibleCity (1972)and,while he was a Visiting Scholarat the Institute of
UrbanandRegionalDevelopmenbn the BerkeleycampusA TransportationStrategyor
California’s DevelopmentReportto the Call Departmenbf Transportation(1975).
Mr. Owenis also authorofnumerougpapersandarticles.

RobertParsons
ParsonslransportatiorAssociation
3106 CoveRidgeRoad

Midlothian, WV A23112,
Phone:804/744-8545

Fax: 804/763-2944

Email: bparsons@erols.com

Robert Parsonswasthe first director of the successfulPATH Programat the Institute of
Transportation Studies, that has literally set the agendafor much of the Intelligent
TransportatiorSystemsdevelopmentHe wasalsoinstrumentalin establishingviobility 2000
andITS Americawherehe servedaschairofthearchitectureommittee.

Alan Pisarski
6501 WaterwayDrive
Falls Church,VA 22044-1328
Phone:703/941-4257 o

ifornia
Alan Pisarski hasbeenamajor playerin the developmenbftransportatiorpolicy within
the UnitedStatespoth asa partof theU.S. Departmenf Transportationvithin the Office
ofthe Secretaryof Transportatiomswell asin his role asa private consultantHe hasbeen
best known for pioneering studies of urban commuting patterns,which have attracted
attentionin the technical literature and servedas fodder for the mediaas well. He has
appearean anumberofnetworkbroadcasts20/20,Nightline, andmanyothers.Heis the
chairof TRB taskforceson transportatiorstatisticsandtransportatiornistory.
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Wilfred Recker

Institute of TransportatiorStudies
UniversityofCalifornialrvine
Irvine, CA 92717
Phone:714/824-5642

Email: wwrecker@uci.edu

Wilfred Reckeris Professoiof Civil EngineeringandDirector, Institute of Transportation
StudiesUniversity of California, Irvine.

TonyAL Ridley
DepartmenofCivil Engineering
Imperial College

LondonSW& 2BU
UnitedKingdom
Phone:44-171-594-6097
Email: t.ridley@ic.ac.uk

Tony AL Ridley hasbeenProfessoiof TransporEngineeringat Imperial CollegeLondon
sincethe beginningof 1991, during which time he hasbeenthe Director ofthe University
of London Centre for Transport Studies.He has beenHead of the Civil Engineering
Departmentfrom Septemberl997. A civil engineewho workedfor the Greate.ondon
Councilin its earlyyears,he hasheld ManagingDirector/Chairman/BoardMemberroles
with the Tyneand WearPassengefransporExecutive Hong Kong MassTransitRailway
Corporation,London Transport, London Underground,Docklands Light Railway and
Eurotunnel. His higher educationwas at the University of Newcastleupon Tyne,
NorthwesterrJniversity, University of California (Berkeley) and StanfordUniversity. He
was Presidentof the Institution of Civil Engineers1995-96andis now Chairmanof the
Boardfor the EngineeringProfessior{BEP) ofthe Senateofthe EngineeringCouncil.

RobertSkinner

ExecutiveDirector, TransportatiorResearciBoard
2101 ConstitutionAve NW

WashingtorDC 20418

Phone:202/334-2936
Email: B Skinner@nas.edu

RobertSkinneris ExecutiveDirectorofthe TransportatiorResearctBoard.
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DanielSperling

Institute of Transportatiorstudies
Universityof California,Davis
OneShieldsAve.

Davis,CA 95616
Phone:916/752-752-7434
Email: dsperling@ucdavis.edu

Daniel Sperling is Director of the Institute of TransportationStudiesat University of
California, Davis and Professor of Civil and Environmental Engineering and
EnvironmentalScienceandPolicy, Universityof California,Davis.

Martin Wachs

University of California TransportatiorCenter
112 McLaughlinHall

Berkeley,CA 94720-1720
Phone:510/643-1083

Email: mwachs@uclink4.berkeley.edu

Martin Wachsis Directorof the University of California TransportationCenterat U.C.
Berkeley, where he is also Professorof City and Regional Planning and of Civil
Engineering.Prior to joining U.C. Berkeley, he was a Professorof UrbanPlanning at
UCLA for 25 years,and servedthreeterms as head of the Urban Planning Program.
ProfessorWachshaswritten four booksand over one hundredarticles on transportation
planning, transportationproblemsof the elderly, transit finance, transportationdemand
management,and ethics in planning. Professor Wachs has also conductedresearch
evaluatingregional ridesharingregulations of the South CoastAir Quality Management
District andchairedajoint committeeofthe TransportatiomResearctiBoardandtheNational
ResearclCouncilon congestiorpricingfor Americantransportatiorsystems.

Michael Walton

Universityof Texasat Austin

E CockrellHall #4.2

Austin TX 78712-1076
Phone512/471-1414

Email: cmwalton@utexas.edu

Michael Walton is Professoiof Civil Engineeringat the University of Texasat Austinand
holdsthe ErnestH. Cockrell CentennialChair in Engineering.In addition, he hasajoint
academiappointmentn the LyndonB. JohnsorSchool of PublicAffairs. Concurrentlyhe
is activelyinvolved in developinganddefiningtransportatiorpolicy through his research,
publicationsandnationalserviceto governmentandindustry.
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Melvin Webber

Universityof CaliforniaTransportatiorCenter
108 Naval ArchitectureBuilding
Berkeley,CA 94720-1720
Phone:510/642-1820

Email: webber@ced.berkeley.edu

Melvin Webberis ProfessorEmeritus of City and Regional Planning, University of
California at Berkeley, and Director Emeritus of the University of California
TransportationCenter(UCTC). He is the founder and current ExecutiveEditor of the
celebratedJCTC publicationACCESS.
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APPENDIX C:

REGISTERED PARTICIPANT ROSTER

RobertoAgosta
TrenesdeBuenosAires
RamosMejia 1358
BuenosAires,ARGENTINA

RobertAlexander
20Heron
Irvine, CA 92604-3607

MohammacAl-Shaikh
RiyadhDevelopmenAuthority
POBox 495

Riyadh,SAUDIA ARABIA 1141

Winfield Arata

Airship DevelopmenCorporation
PO Box 2455

Santa Maria, CA 93457

Adrian RicardoArchilla
123 Wilson St.
Albany, CA 94710

JoaquirArchilla

FAA

1000 HighlandMeadow<Dr.
Weston, FL 33327

Flavio Baita
1310 Cedar St
Berkeley,CA 94702

David E. Barnhart

RiversideCo. TransportatiorDirector

PO Box 1090
Riverside,CA 92502

ScottBarnhart
CountyofLos Angeles

25295. CaliforniaAve.
Duarte, CA 91010

WardBelding
BART

PO Box 12688
Oakland,CA 94604

Robert Bertini
109 McLaughlin Hall

Chamiit  Bhullar

US-EPA

46173 MeadowBrook Dr.
King City, CA 93930

ReuelBrady
847 Las Pavados Ave.

San Rafael, CA 94903

Ann Branston
BART

PO Box 12688
Oakland, CA 94604

P. Anthony Brinkman

4433 Pleasant Valley Court N
Oakland,CA 94611-4247

Mark Brucker

US EPA (AIR-2)
75 HawthornesSt.
SanFranciscoCA 94105

Ching-YaoChan
PATH

13575. 46th St.
Richmond,CA 94804



AndreChandra
2504 CollegeAve.
Berkeley,CA 94704

Chia-HueiElva Chang
2299 Piedmont Ave. #433
Berkeley,CA 94720

AleidaAndrino Chavez
842 Ketch Ct.
Rodeo,CA 94572

Thomas]. Clausen

MetropolitanTransportatiofCommission

101 Eighth St
Oakland,CA 94607-4700

Alan Clelland
TransCore

355 RaymondAve. #200
Pasadena, CA 91105

Ben Coifman
109 McLaughlin  Hall

Susan Collette

Los AngelesWorld Airports
527N. LaJollaAve.

Los Angeles,CA 90048

SteverB. Colman
Dowling Associates

180 Grand Ave., Suite 995
Oakland, CA 94612

RobertCrommelin

RobertCrommelin& Assoc.

73-255E| PaseoSte9
PalmDesert,CA 92260

JoyDahlgren

PATH
1200IdylberryRd

SanRafael, CA 94903
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Theresdau
2216EncinalAve #A
Alameda,CA 94501

ThomasDavinroy
220Maitland Dr.
Alameda,CA 94502-6757

HarmerDavis
1645 SkycresDr #12
WalnutCreek,CA 94595

Tim Deal
284 Buena Vista Dr.
Novato, CA 94949

Patrice  Desvallees
2 Bis Rue des Ecoles
75005Paris,FRANCE

Lyle DeVries
645 El DoradoAve. #110
Oakland,CA 94611

JennifeDill
736 Liberty St.
El Cerrito,CA 94530

GeorgeDondero

MTC SAFE

101 Eighth St.
Oakland,CA 94607-4700

Bill Drunaheller
ITS . UCDavis
OneShieldsAve.
Davis,CA 95616

J.P. duPlessis
PO Box 3173
Pretoria, SO. AFRICA 0001



William J. Dunlay
Leigh FisherAssociates
160BoretRd.#300
SanMateo,CA 94402

Liisa Ecola
775 Kingston Ave.,Apt. 304
Oakland,CA 94611-4446

JoeEng

NPU

1419 Lincoln Way
SanFranciscoCA 94122

Alan Erera
2632BenvenudAve.
Berkeley,CA 94704

Anna Fantoni
426 61stSt.
Oakland, CA 94609

NatalieFay

City of Berkeley

2118 Milvia 3rdfir
Berkeley,CA 94704

Ronald]. Fisher

CTA, Inc.

6504 Stratton P1.
FallsChurch,VA 22043

ReinaldoC. Garcia
2239 Channing/Vay #101
Berkeley,CA 94704-2101

WalterE. Gillflllan

WalterE. Gillflllan and Associates
744 CoventryRd.

Kensington,CA 94707

GeoffreyGosling
107D McLaughlinHall
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JohnGreitzner
SACOG

30005 St. Suite300
SacramentoCA 95823

EdwardM. Hall
301 E.LaMarRd.
Phoenix, AZ 85012

Peter M. Hall
1110 44th St.
Sacramento, CA 95819

Mark Hansen
109 McLauglinHall

JohnHarvey
115 McLaughlinHall

BeverlyHickok
1066 CrestorRd.
Berkeley,CA 94708

ThomadHicks
MarylandStateHwy Admn
617 FairwayDr

Towson, MD 21286

Mary Hill
2238 California St.
Berkeley,CA 94703

WolfgangHomburger
109 McLaughlinHall

Marcus Hoops
Munich University
Arcisstr. 21
Munich, D 80333

of Technology

Sheng-Chefduang
107C McLaughlinHall

TetsuroHyodo
114 NavalArchitectureBuilding



MicheleJacobson
BART
MSQ-3,800Madison
Oakland,CA 94607

-Krista Jeannotte
CambridgeSystematics
1300 Clay St., Suite 1010
Oakland,CA 94612

Bamardlohnson
415 Monticello St.
San Francisco, CA 94127

Maryanne Jones
KorveEngineering
4778 GlenalbyrDr

Los Angeles,CA 90065

Adib Kanafani
109 McLaughlin Hall

Tori Kanzler

Caltrans, New Technology& Research
POBox 942873

SacramentoCA 94273-0001

Hartmut Keller

Munich Universityof Technology
Arcisstrasse 21

Munich, D 80290

Wayne Kerbs
KerbsIndustries,Inc.
3271 DonnieAnnRd.
Los Alamitos, CA 90720

MarkL. Kermit
91 LaCuesta
Orinda, CA 94563

DennisH. Klein
90 ThrockmortonSte26
Mill Valley,CA 94941
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LeeKlieman
2614Warring St. #9
Berkeley,CA 94704

KaraKockelman
2603 Benvenue]
Berkeley, CA 94704

JoanneKoegel
SACOG

3000 5 St. Suite300
Sacramento, CA 95823

Hans Korve

Korve Engineeringnc.
155 Grand Ave
Oakland,CA 94612

P.W.B. Kruger

POBox 3173
Pretoria, SO. AFRICA 0001

Reinhartkuhne
Steierwald-Schonharting U. Partners
Hessbruhlstr.21

70565 Stuttgart, GERMANY

NatharLandau
City of Berkeley
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Berkeley, CA 94704

Raymond_ew
2601 CollegeAye, Apt. 108
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JianlingLi

PATH
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Richmond, CA 94804

Da-JieLin
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WeiHualin

Virginia Polytechnic& StateUniversity
200 PattonHall

BlacksburgVA 24061

Fenellad_ong
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El Cerrito,CA 94530

LeonieLouw
2531 Edward St.
El Cerrito,CA 94530

YasujiMakigami
RitsumeikarUniversity
2-1-15BambaOhts
Shiga,JAPAN 520

MatthewMalchow
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Lynn March

Caltrans, NewTechnology & Research
PO Box 942873
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Carol McClain

UC Office ofthePresident
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Oakland,CA 94612

Luis MariaMedus
Cerrito889
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Mark Miller
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DeptofParking& Traffic
25 VanNessAve Suite345
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Assoc.of MontereyBay AreaGov’t
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StepherOwen
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Engineering
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StevenShiadover
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Karen Smilowitz
2513 Ellsworth St.
Berkeley,CA 94704

William M. Spreitzer
22663N. NottinghamDr.
Birmingham, MI 48025

Gail Staba

Port of Oakland

530 Water St
Oakland, CA 94607

Amin Surani
SCCRTC

1523 PacificAve.
SantaCruz, CA 95060

F. David Swaim
1058 Rachele Rd.
Walnut Creek, CA 94596

Robert Swierk
3974 Manilla  Avenue
Oakland, CA 94609

55

RobertTam

PATH

13575. 46thSt.
Richmond,CA 94804

Thomad. Tracy
CountyofModoc

206 N. Danhauseft.
Alturas, CA 96101

Jacob Tsao
107C McLaughlin - Hall

Maria Tsavachidis

Munich University of Technology

Arcisstr. 21
Munich, D 80333

ChristoVenter
416FMcLaughlinHall

Vukan R Vuchic

University  of Pennsylvania
Systemds£Engrg, TowneBIdg.
PhiladelphiaPA 19104-6315

Martin Wallen
WallenAssociates
5219 Massachusettave.
BethesdaMD 20816

Mary Walther
41 BayWay
San Rafael, CA 94901

Joe Wanat
1781 Haight St
SF, CA 94117

AshaWeinstein
938 SanBenito Rd.
Berkeley,CA 94707



JohnWest

Caltrans

PO Box 942873
SacramentoCA 94273-0001

RochelleWheeler
City of Berkeley
2118 Milvia 3rdFloor
Berkeley,CA 94704

JohnWindover
985RegalRd.
Berkeley,CA 94708

ChanWirasinghe
Dean,Faculty of Engineering
UniversityofCalgary

Calgary,AlbertaCANADA T2NIN4

Seanwong
ConsolidatecA/E/S, Inc.
2360 CasaGrandesSt.
Pasadena, CA 91104

Bond M. Yee
2611 35th Ave.
SF, CA 94116

56

Y.B. Yim

PATH

1357 5. 46th St.
Richmond,CA 94804

Seth Young
2735 Regent #9
Berkeley,CA 94705

Alan Zahradnik
GoldenGateBridge District
1011 AnderserDr.

San Rafael, CA 94901

Charle<E. Zell
967 Piedmon®Dr.
SacramentoCA 95822

Wei-BinZhang
PATH

13575. 46th St.
Richmond, CA 94804

He-long Zhou
8819 Etiwanda Ave. #209
Northridge, CA 91325



APPENDIX D:

SYMPOSIUM DONORS

The Institutegratefullyacknowledgeghesupportofthefollowing donorsto the50th
AnniversarySymposiunfrundandtheDirector's DiscretionaryFund:

$1,0000R MORE:

RobertAlexander
RobertW. Crommelin
Richard& GildaDowling
Mrs. Masahard-ukuyaman memoryof MasahartFukuyama
Bamardlohnson
Hans Korve

Yasuji Makigami
Gordon Newell

OTHER GIFTS:
HaithamAl-Deek
David& RoslynBarnhart
ChristopheBee
Juergeriehr
ThomadHicks
Mark Kermit
MasadKuwahara
RichardMitchell
Paul Shuldiner
VukanVuchic

Charle<Zell

Thelnstitute alsogratefullyacknowledgethevaluableassistanceofthefollowing:

GregBooma
Larry Burde

JudyFaraone

SusanGardner
PingHale
Beth Jensen
Jean Kirk

SYMPOSIUM ORGANIZING COMMITTEE:
RobertBertii, RandallCayford,CatherineCortelyou,Geoffrey Gosling,JonatharGifford,

JohnHarvey, WolfgangHomburger(Chair), Linda Howe, SlobodarMitric, Stephen
Owen,David Rompf, BetsyWing, Wei-Bin Zhang

S7



APPENDIX E:

FULL TEXT OF CERTAIN ADDRESSESAND SLIDE NARRATIVES AND
FIGURES

Keynote: “A Golden Opportunity”

Wilfred Owen,Brookings Institution
(readby ProfessoMelvin Webber)

Birthday greetingsand bestwishesto the staffin McLaughlin Hall andtheir associatesn the
Berkeley campus.Congratulationson pioneeringthe innovative studiesthat helpedCalifornia
andtheUnited Statedo achievetheir currentievels of mobility andprosperity.You contributed
to the changeofspeedhatmadepossiblethe speedofchange.

An anniversarys atime to look backandto look ahead.But we should also look around.We
sharea planetthat hasbecomecloselyinterdependenbut wherethe participantsaregrosslyout
of balance.A small minority are mobile and affluent while the majority are immobile and
destitute. It is a situation that is economically and politically unsustainableand from the
standpointof humanity unacceptableThat is why we urge you to expandthe Institute of
TransportationStudiesto a world transportatiorstudiescenter.On this goldenanniversaryou
cangraspagoldenopportunity.

There are 49 countriesclassifiedby the World Bank as low income. This group of countries
representsnore thanthreebillion inhabitants,or over halfthe populationof the Earth. Their
income per capitaaveragesbouta dollar a day. Americanshave averageincomes80 times
higher. The poorcountriesufferan enormousacklogofneeds,from food andshelterto health
care,schools,andevery conceivablekind of goodsandservices.In a global economythereis

growing pressureto alleviate these conditions, in part for humanitarianreasonsand in part
becauseontinuing global prosperityis contingenton the high proportionof internationakrade
andinvestmenticcountedor by the lessdevelopedations.

Without transportatiorand accesgo jobs andresourcegpoorcountriesare unableto contribute
their shareofworld productionto reducehe backlogofneedsandto preparefor the two billion
additionsto thepopulationexpectedetweemowand2025.

Theworld facesthe possibility that insufficienttransportatiorwill leadto critical shortagesand
skyrocketingpricesaswell asathreatto worldpeaceand growingprosperity.

While the poor countrieshavethe most dramatictransportdifficulties, ourown countryis not
without problems.After yearsof positive trendsin mobility somenegativetrendshave begun.
We referto the generaldeclinein the quality oftransportatiomastraffic congestiorand parking
problemserodethevitality of cities and threaterthe efficient operationof interstatehighways.
Commuterproblemsloom large in the expansivemetropolitanareasand thereis increasing
pollution of the land and poisoning of the air. Often it seemsthat efforts have been so
concentratedon keepingthings moving that Americans have neglectedthe other aspectsof
living.
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Theseconditionsaffectingthe rich andthepoorrevealthat transportatioproblemsaremuchthe
samearound the world in spite of widely different stagesof development.Most countries
complainof traffic congestionpollution, poor public transport,the lack of maintenancehigh
accidentrates, insufficient funds and the disappearanceof open space resulting from
uncontrolledsprawl.

We concludethat if the problemsaremuchthe sameregardles®f differing conditionstheremay
be some common contributing factors as well as some generally applicable solutions.
Comparativanternationalstudiesshouldbeableto identify someoftheseunderlyingfactorsand
helpreveal someuniversaremedies.

Systems

We view transportatiormuchtoo narrowly. It is notjust awayto move,butto achievethe goals
of society,whethetthe goalsaregrowing food, commutingto work, expandingoroductionand
trade,building bettercities, creatingobs, orreducingpoverty.

A systemapproacltallsfor maximizingthe ability to movebut minimizing theneedfor moving.
In that way therecan be an appropriateemphasion transportationwithout diverting resources

fromthemanyotherneedsofdaily existence.

A universalproblemis the resistanceto transportatiorsystems.The focusis on competition
ratherthancooperationSomeprogresss being madein the organizatiorof intermodalfreight
systemsthanksto containersand computers.Thereis abeginningawarenes®fthe global reach
oftransportsystems.Thereis evenlessrecognitionof systemghat relatemobility to the sectors
being served. Theseinter-sectorsystemscall for systemsolutionsthat include not only the
supply oftransportationbut policiesandprogramsoutsidethetransportatiorsectorthat generate
the demand.They include the environment,community,design,telecommunicationghousing,
regional developmentand the natureof work. In complex societiestransportationproblem
solvingincludesbothsupply and demand-sidesolutions.

Theproblemnearlyeverywheres thatwhile therearemanysuppliersoftransportatiorthereare

fewsolversoftransportatioproblems.Thatrequiresinstitutionsauthorizedo build partnerships
andengagein joint ventures.We needto be awarethat while sometransportproblemsrequire

more mobility, otherscall for easieraccess.And most call for a mix. Your studieshere at

Berkeleyhavepioneeredn systemapproach.

Anotherneglectedareais the conservationof transportation.The transportationsector should
benefit from how otherareasof the economyare facing the pressureof mounting demandand
leamingto conserveandinnovate. Water suppliesare being stretchedby cleaningdistribution
channelswhich often provesto be a betterway to get more waterthan attemptsto tap new

sources.
Electric powercompanieggive away energy-efficienequipment knowing that a given amount

spenton conservationcan often produce more energy than the sameinvestmentin more
generatinglants.
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Urban Livability

Urbansystemsare aneglectedareaof global study. America’sinner cities and citiesin muchof
the developingworld should be ableto profit from how one of the poorestcountriesovercame
suchproblemsandemergedo benumbereé&mongthe richestationson Earth.

Singaporein 1960 confrontedintensetraffic problemsin the downtownareaandtook a broad
system view of what should be done to bring relief. It would go to the heart of the
problemby giving priority to housingjobs, andthe income securityof its people Jaunchinga
massiveprogramof urbanredevelopmenandthe creationof plannednew communitieson the
outskirtsto accommodatgrowth.

Transportatiorbecamehe meansof moving out ofthe congestiorinto the suburbamewtowns.
It would help throughstreetredesignandrelocationto alterthe useofthe land in the old city
slums, creating scenic boulevards, waterfront parkways, and new space for housing and
industrialestates.

A tiny islandrepublicis not the modelonewould choosefor an Americancity, but despitethe
uniquecharacteof Singaporehe experiencalemonstratelowtransportatiorcanbe the means
ofachievingthe goalsofsociety.And the goalsin this casewerejobs,training, modernhousing,
andthecreationofhousingsupplyindustriego supporteconomicdevelopment.

We needto addresshe global problemsbesettingour rapidly urbanizingplanet. Congestioron
the streetsof the principal citieshasreachedlevel thatthreatengo destroythesemajorsources
ofeconomicdevelopmenandsocialprogressThereis anurgencyto undertakemajorinitiatives
to usetransportationand communicationsnot to further concentratiorbut to accomplishan
orderlydispersabndto haltthedisorderlyspilloverinto surroundingountrysidehatis ravaging
the landandtransportinghe slumsto the suburbs.

Plannedurbanizationn recentyearsoffersvaluableguidesto the useoftransportatiorto build a
better urban future. Most work has centeredon monumental capitals and government
headquarterer on communitiesdesignedmainly for upperincomeresidents.A major concern
notbeingaddressed the needo accommodatowerincomefamilies.

There is a wealth of material for international case studies of moderateincome planned
communitiessuchas Tamaand Senri and dozensof other Japanesaewtowns. Othersinclude

Temain Ghana,andthe Fifteenthof July, one ofthe newtowns outsideCairo. Therearemany

lessongo showhowtherole of mobility hasaffectedthe succesandfailure of city-building.

The usesof transportatiorand communicationso move out of extremelycongestedareasnto
more livable and transportation-friendlycommunities could make city-building the world’s
numberone industry,given aninternationalcommitmento developthe newinstitutionandthe
financialandmanagemerdssistancéhatarenecessaryResearcls neededo developintegrated
systemofhousing,urbandevelopment&andtransportation.
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Communications

Researclhon the substitutionof telecommunicationgor transportatiorsuggests high payoff.

Oneis especiallyimpressedwith how the first information highwayscameinto being in the
United States100 yearsago. Whenthe Congresswuthorizedfundsfor the PostOffice to finance
free delivery ofthe mails,farmersagreedo cleartheroadsfor all-weatherdelivery ofthe mails
in order to be declaredpart of the Rural Free Delivery System(RFD). What followed

demonstratedhat accessto magazines,letters, and other sourcesinformation was greater
stimulusto developmenthanjustthe availability oftransportation.

The effectsof communicatiorwith the outsideworld werealsovisible whenthefirst telephones
cameto villages in India a few yearsago. While the dusty roadsthat had beenavailable for
decadesesultedin no awakening,the new communicationsled to a markedincreasein
economiactivity, political andsocialdevelopment;sing bankdepositsanda greaterability to
financetransportationmprovements.

As thelow Earthorbiting satellitesbeginoperation,highwaysshoulddeferto skywaysto speed
developmentn low-income areas.Already centerswith all the necessaryelecommunications
equipmenarebeingmadeavailableto farmersandbusinessesllowing personsinableto afford
suchhardwareto usee-mail or fax equipmentand createa web site to inform the world of
products for sale or purchaseseeded. Telecommunicationsan lead the way to economic
developmenin conjunctionwith transporimprovements$o supporttheresultinggrowthoftrade
and travel. Different investmentstrategieswill be necessaryin different circumstancesto

optimize themix.
International Cooperation

How problemsof globalizationhaveovertakenus so quickly canbe understoodby notingthe
workingsofNature.The world hasbeenequippedwith built-in transportatiomights ofwayto be
usedfree of chargewheneverhumandeamto takeadvantageof them. The oceansare ableto
supportgreatbulk cargocarriersand containershipsthat interconnecthe continents.Aircraft
carry people and goods on airways that have no need for constructionor maintenance.
Informationanda host of servicesare deliveredelectronicallythroughthe atmosphereandthe
floor of the seaprovidesthe rights of way for thousandsof miles of fiber optic cableswith
enormougapacityfor global exchange.

ButNatureprovidedno suchgifts for transportatioron land.Land transportwas left to humans
andthe costanddifficulties of preparingthe way for roadsandrails haveleft mostofhumanity
boggeddown in the isolation of rural areasandin the frustrationsof urban congestionAs a
resultfree long-distancéies connectthe cities but landtransportatiotagsfar behindthe restof
the systemandasaresultthe Earthoperatest only afractionofits potential.

Transportatiorstudiescanhelpin revising internationahid efforts to furtherthe global mobility

system.Poornationshave so muchdebtthat the annualchargesfor interestandrepaymentare
eatinginto foreignexchangeeservesandslowing currentdevelopmenprogramsln someyears
therich countrieggetmoremoneyfromthe poorthanthe poorgetfrom therich.
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Aided countriesalso have difficulty maintaining the infrastructurefinanced on their behalf.
Without funds for upkeephundredsof miles ofroadshavefallen into disrepairandsomehave
disappearedltogether.Machinerywithout spareparts rots in the fields. Low-income nations
neednot only capital but continuing help in managementand operation, and international
public-privatepartnershipghatarelasting.

Successful international partnerships are being established in the telephone and
telecommunicationsectorsand more recently in the supply and distribution of energy. In
transportatiorthe public-private partnershipsreatedo supplyinternationalair cargo services
needo be extendedMore airportsandhighwaysarerequiredto permitthe operationof a much
wider network to connect selectedgrowth points and create a worldwide production and
marketingsystem.

Researcmeedgo beconductedn how landtransportatiorcanbe globalized. International
serviceprovidersareneededor rail andhighwaytransporturbanpublic transport,andglobal
transportcompanieshat integratdandtransportandlink up with air transportandshipping.

Researclopportunitieshave beenvastly increasedby the ability to exchangeinformation and
ideasthroughjet travel andtelecommunicationsThe University’s distanceeducationprograms
will also enableaffiliated scholarsaroundthe world to participatein researclon the Berkeley

campus.

In an erawhen servicesof all kinds are becomingglobalizedit is time to completea global
transportationsystemcapableof supportinga more viable and accessibleplanet. International
studiesat Berkeleyarecountedon to helprealizethe global mobility that promisedo benefitall

ofhumanity.
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Notes for the Presentation,Demographic and Social Change
Alan Pisarski, TransportationConsultant

The graphicsand chartsprovided in my presentatiorsupportthe pointthat therewill be
conflictingpressuresn travelgrowthin the coming decade.

Thekeysarethefollowing:
1. Lowest population increase since the depressionwith immigration a key
modifying variable.
2. Slowedgrowthin newhouseholdshistorically amajorfactorin producingnew
fravel demand.
3. Saturationin drivers licensesandauto ownershipamongthe vast majority of
thepopulation.

But, factorssuggestingyrowthfor the future include:

4. Ourpopulationis movinginto the high travel-propensityears,i.e. 45-55years
of age, suggestindheavytourism,etc.

5. After 2010 the world turns a big corner asthe baby-boomergeach65 with
iImmensampacton all oftransportation.

6. Racialand ethnic minoritiesincreasinglywill bejoining the majority as we
democratizeour transportationsystem with broadly-basedprivate vehicle
ownershipanduse.

7. Continueddispersionof a wealthierpopulationwill makefor increasedtrip
making andgreateraveragetrip lengths.

In sum,this will leadto diminishedratesofincreasen overall local highwaydemandwith

annualgrowth on the orderof 2.5% or less peryear, contrastedo the 3+%o0f the past
twentyyears. in shortabouta onepercentagpointdifference. Transitwill do well to hold

onto itsroughly 6 million daily users.Theintercitymodes,especiallyinternationalair and
the cruisemodes water,tour busesandperhapssomesceniclong distanceail, will see5-

6%annualgrowthlevels.

The pressureoftime will dominatecommutingandother local travel purposespushing
trip-chainingand fastemrmodes, i.e. the single occupantvehicle. Dispersalwill be abetted
by employersn searchofskilled employeesocatingwherethoseemployeesare or wantto
be. Employerlocationchoiceswill be guidedby the factsthat they can locate almost
anywherenearamailbox,phoneandairport; accesso skilled employeesvhojustmightas
well bein a niceplaceto be andthe searcHor capacity. roadandair. Continuedefforts to
squeezepeopleto getthemto behavein “socially acceptable’wvays will only generate
moredispersalasthepublic runsawayfrom costs,crime, andcongestion andplanners.

Truetele-commutingwhereapersons anemployeewith a work site to go to usually, but
on an occasionalpr scheduledasis,works athomeor at a local work site, is suffering
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from the negativereactionsto some ofthefirst stageover-enthusiasm# lot ofwhatwas
easilydoablehasbeentriedwith varyinglevelsofsuccess.But the big futurel foreseds
that of working women, particularly working mothers,creatinga strongforce for more
flexible working arrangementdn manyinstancesncreasegaywill besecondaryo better
control of personatime. This will resultin more flexible hoursand days of work with
somework beingdoneat home. The key effectshere are that these patternswill abet
furtherdispersalof the populationand further supportorientationto the single-occupant
vehicle. But small shifts herecantakethe edgeoff of peakhourtravel demandand make
foramoreoperablanvestmentlimate.

Thegoodnewsin all of this is that we havelargelypassedhroughan extraordinaryone-
time event, a bubble, asthe baby boomersmarchedthrough the life-cycle, frequently
overwhelmingourattemptgo keepupwith schools,roadsandotherpublic services. The
decade®fexplosivegrowthin ourmetropolitanareasparticularlythoseofthe Southwest,
arelargely behindus. The majorfactortherewill be wheredo immigrantscomefrom and
wheredo theychooséo locate.

Our problemsin the futurewill be much more operable.We will add25 million to our
populationeachdecadefor the foreseeabldéuture. Our ability to respondo that growth
will growfasteithanthat. Ourinvestmentsvon’t beoverwhelmedy dramaticgrowthand
ourresourceshouldbe greater,aswell, to dealwith the smallerscaleof problemswewill
face. It would betragic if ourfailuresto keeppacewith the astonishindevelsof growthof
thelastfew decadesvould weakermourresolveto dealwith theproblemsofthefuture.

Thiswill createthe opportunityto makea shift from continuouslyplaying catch-upin our
investmentsto acting more strategicallyand focusing our investmentswhere potential
economicand social benefitsare greatest. We can separatecurrent needsfrom future
prospectiveneedsandrespondo themindividually.

While thereis a currenttendencyto believethat most of ourhigh-payoffinvestmentsn
infrastructurehavealreadybeemrmade,The futureholds greatopportunitiesfor investments
in surfacetransportatiorwith high economicand socialyields. Overall our investment
thinking will haveto be “nimble,” i.e. responsiveéo a rapidly changingvorld, and“smart”
using well-trained people properly preparedwith the necessarystatistical data and
analyticaltools. Currentresearctshowsratesof returnfor the NationalHighway System
ontheorderof20%,superiotto averages$or privateinvestment.

Amongmy high pay-offlist:

1. Safety-relatednvestments The deathson our nation’shighwaysareunconscionable,
particularlybecausdanvestmentscan be madethat can sharply reducethe toll.  Of
course,a largepart of the causesof fatalities are linked to vehicle characteristicand
driver behavior, but all contributory factors linked to the highway itself must be
addressedncluding highway condition and design. Much of this needednvestment
will be on the National Highway System, and is related to non-geometric
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improvements.

2. The aging ofthe populationwill be anotherfactorthat contributesto increasedraffic
risk. The numberofpersongn theirfifties will increaseby 50%in the nexttenyears,
equalto half of all populationincrease. Weneedto re-thinkandperhapsretrofit our
highways, particularly the high speedfacilities, to respondto the changingvisual
acuity, reaction  times, etc. of our aging population.

It is frighteningto think that in the pastwe consciouslyaccumulatechighway trust
fundrevenuedo artificially balancethe budgetand foregomaking safetyinvestments
that savelives. We mustcommitto a datecertainin thefuture (10 years?whenthese
problemswill havebeenaddressedwith timely monitoring of progress.The public
wantsamenufor actionwhich ISTEA lacked.

3. International Competitiveness Expansionof interstatetradecorridors betweenand
into our metropolitanareasthat serveour internationaltrading needscan sustainand
extend our international competitiveness. Major choke-pointsin and around
metropolitarareasneedo beaddressed.

4. Operationdmprovements Investmentn andgreaterapplicationoftraffic engineering
and ITS technologieso expeditetraffic flows and increasecapacityof our highway
systemsreducingwaiting times anddelays,canpay big air quality and time savings
dividends.We will needto investin the researchthe technologiesthe dataand the
skilled operatordo makethesesystemswork.

5. JobAccess We needo investin betterwaysto getinnercity residentdo jobsthat are
now more likely to be at highly dispersedocationsin the suburbs.Ratherthan “big”
transitprojectswve shouldinvestin jitney-like systemsorvan-poolswhere,frequently,
it will be inner-city entrepreneursvho become“small” bus companyownersto meet
theseneeds. This will take both someinvestmentand some regulatorytreatment.
Theseare likely to be amongthe few successfultransit strategiesn respondingto
overall metropolitanand suburbartravel demandsas well. Otherhigh payofftransit
investmentwill berelatedto rehabilitatingandupgradingmany ofthe very valuable
butagingtransitsystemsoftheNortheast.

6. MetropolitanCapacity- Finally, we actuallyare goingto haveto build roadsin the
suburbsandthe outerfringes of our metropolitanareas.Therewill be a searchfor
capacityacrossAmericain the comingyears. bothhighwayandair capacity for both
passengerand freight. Unlesswe provide someof that capacityin our metropolitan
areasbusinessesndhigh skilled employeeswill dispersesven fartherafield. Such
investmentwill helpkeepourmetropolitanareascompetitiveand makethe life-styles
of amajority of ourpopulationmorelivable.

The goal for transportatioroughtto be to reducethe effectsof distanceas an inhibiting
force in our society’sability to realizeits economicand social aspirations to “destroy”
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distanceasa factorin meetingsociety’sneeds.

Planning For The Technical Future
RobertParsons PresidentParsonslransportationAssociates

It is indeeda pleasureto returnto ITS to be a small part of ITS’s big 50® Birthday
Symposiunto help setthe coursefor thenext50 years.

My topic “Planningfor the TechnicalFuture”is quite a challenge Perhapd was naiveto
acceptthis role, but on the otherhand! feel thereis muchresearchunderwaythat will
shapethings to come. In addition, the different modesof transportatiorare on differing
technicalfoundationsand thoseless advancedcan leamand benefitfrom the othersthat
havedeployeddvancedechnologiesndtransportatiomanagemenschemes.

To be coveredwill be a few of the enablingtechnologieghat could help copewith the
problemswe facetodayand may expecttomorrow. | will alsoattemptto illustrate a few
transportatiorscenarioshatcould emergein the future.

Beforeproceedingt is appropriateo briefly outlinemy backgroundsolistenerscanbetter
understandthe rationale behind my views and personal bias regarding possible
technologieshatmayshapeour futuretransportatiorsituation.

| am currently advisorto ITS Americaon systemarchitectureiinteroperability” concerns
andtestingapproachet® assurdhatpurchaser®fITS softwareandhardwareproductsor

subsystemsnay receivethe interoperabilityfeaturesthey needwhenthey deploythese
productdnto service.OtherclientsareLawrenceLivermoreNational Laboratory,JPL,and

Virginia DOT.

Manyknow of my yearson thelTS staffin my role asrail specialisandlater founderand
first director of PATH. Othersmay be awarethat| managedhe Las Vegas SuperSpeed
Rail (andMaglev) Studyfor the City ofLas Vegasunderfederal contracthatled, in part,

to the many California High SpeedCommissionghat havebeenestablished A few may
evenremembethe yearsspentontheU.S. SupersoniclransportDevelopmenin FAA and
the Office of the Secretaryof DOT and as Federal Railroad Administration Associate
Administratorfor R&D. But I'm almost certainnobodyrememberghe 1970’s studieson

Dual Mode applicationsor early DOT attemptsto deploy PRTs. It is the combined
experiencdrom theseactivities and continualreadingin theseareaghat form the basisof

my viewstoday.

Prevailingtechnologywindsthatwill focusfuturedirectionsinclude thesethat are shown
onchart3.

Bettertransportatiorsystensurveillanceis in the cardsfor a big improvementespecially
in the ground modes.Air is going through a big upgradethat will takeyears, but the
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groundmodeseitherdon’t havesystemsurveillanceor arestill attemptingto hard wire
their sensordn a very expensivemeansto gain nearreal-time systemstatus. There are
betterandmuch lower costwaysto do this, andwe will seesatellites,especiallythe low
earthfamilies,andsupemprobes(roving smartcars)playing arole in low-costsurveillance.

| find the ongoing computerrevolutionto be the most far-reachingpeacefultechnology
developmento benefitmankind duringmy lifetime and that coversalong time. Better
yet, it appeargo still haveplenty of momentunmto continueits impacton all facetsof our
workplaceand daily life for manyyearsto come.It hasopenedthe parallel expansion
called “Information Technology” or IT. These are not strangeterms here at Sibley
Auditorium, asthe BerkeleyEECSresearcherand graduatestudentsavebeena vital part
ofthesedevelopments.Effective managemenbf ourmanytransportatiorsubsystemsvill
bemadeeasieviawidespreadT application.

Another high tech advancementhas beenin communication,especially satellite and
cellular. The marketpenetrationn cellular hasbeenalmostas greataswith PCsand |
believewill advancenuchfasterwith the emergingentry,ofdigital wirelessdevices.

To assuregthatthe Intelligent TransportatiorSystemanovementapturedhe opportunities
affordedby thesetechnologyadvancethe leadersat ITS AmericaandU.S. DOT decided
to spendsome up front researchto developa national architectureand involve all
stakeholdersn that processThat madea relatively straightforwardsystemengineering
taskmuchmorecumbersomebutit surelywasanecessargtep.

The big challengein transportationis to changemindsetsand the way we do business
today. Educations badlyneededatall levels,andthis systemarchitecturgproces$grought
thisfacthomerealquick. Transportatioplannersandengineersendto continueold tricks.

Thesdools will notsolvetomorrow’sproblems.

Developmenof ITS standardss in full swing but it hasbecomeabundantlyclear that
moreeffort andplanningis requiredto assure“interoperability” - families of productsthat
supportinterchangeablsoftwareand hardwardhat togetherdeliver the userserviceghat
collectively constitutelTS. Most of my working time todayis in pursuitof anaccepted
interoperabilityprocessand testing criteriathat will encouragevendorsto providethe
neededattributesin theirproductsandeithertestandcertify that theydo interoperatewith
companionproducts or have some third party provide for such testing compliance

assurance.

| hopethat ITS will follow othersuccessful T applicationsvhereincostand wide scale
usehasbeenachievedriatheinteroperabilityoute. The Internets the bestexample.

OnelTS goal is to eventuallyachievenearreal-time managemendnd integrationof the
various elementsthat togetherprovide our ground transportationservices. i.e., traffic

management,freeway flow control, and emergencyand transit management. This
integrationmustinclude vehicles,smartinfrastructure, andcontrol and of both micro and
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macroaspectofthis newsystem.

The rapid growth in IT, asit appliesto transportationhasbeencloselyrivaled by the
developmentsn sensoitechnology,basicallya technologytransferandcommercialization
from themilitary aftertheDesertStormwar. SoonSmartBomb technologywasbeingused
orplannedor SmartCar, SmartRoad,and SmartTravel applicationsAs costscontinueto
decline and reliability increaseswe should see much greaterpenetrationof advanced
sensorapplicationsaswe restructurethe nation’s groundtransportatiorsystemand other
basicinfrastructureaswell.

The automobile industry was quick to seizeon the sensorand computingtechnologyas
they offer vehicles with more comfort features. entertainmententers,temperature
controls, and telecommunicatiortapabilities. Safety improvementshave alsobeenmade
viasensoandcomputer-aidedguspensioandbraking. This isjustthe beginningofwhat |
see coming. Having driven our family Caravanfor over 40,000 miles with a factory-
installedVorad collision warning system,| am bullish on the prospectsof greatsafety
benefits once Detroit stepsup to providing ITS safety devicessuchas adaptivecruise
control and sidelooking warning systemson new cars. Lanekeepingshould follow and
eventuallysomelocale will opt for dedicatedautomatedanesto significantly increase
productivity, asPATH sodramaticallydemonstrated possiblein SanDiego lastAugust.
We areon thethresholdof anewautomobileage. with extensivedriver assistdo extend
the driving envelopesimilar to thoseusedevery day by commercialand someprivate
pilots.

SmartRoadtechnologywill bejustasimportantas SmartCars.Thereisjust somuchone
can do by limiting technologyto vehicle applications.Carsand highwaysmust work
togetherin a similar fashionto the railroad mode if we expectgreatimprovementin

throughputandreducedaccidentsat the sametime. Only control of the systemaspectsof
vehiclesandroadsworkingin harmonycanachievethis. Justconsiderintersectiortraffic

avoidance. It is only feasible,in my opinion, via somesort of SmartRoadtechnology
coupledwvith SmartCars. While thisis no trivial task, | predictit will becomeareality in

the future, along with otherneededoad designimprovementssuchasfreeway merging
systemdo safelyguidedriversenteringor exiting ramps.

Thereis no needto spendtime regardingthe possibilities and feasibility of automated
vehicle/highwaycontrolin thishouse.lt wasprovenhere atBerkeleyanddemonstratetb

the world in SanDiego. | hopeCaltranscontinuesits supportof automationuntil the US
Governmenteassesseéts shortsightedlecisionto only look at near-termapplications.

In surveillancel seemoreimprovementin all aspects faster,cheapermore capacityin
smallerpackagesndonandonandon. It is upto transportatiorengineerso beinformed
andusetheseinnovationsin managingour transportatiorsystems technologyis not the
issue,applicationsarelagging.

The wasteful practice of hard-wiring cities will be replacedwith less expensiveand
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innovativemeango providearea-widesurveillance.l seeexpensivanfrastructureseing

replacedwith greaterreliance on satellite coverage and use of super smart vehicles

(probes). These could provide traffic and road conditions to improved management
systemghatwill utilize artificial intelligenceand predictive,adaptivestrategieso suggest
alternativeso usersofcloggedportionsofthenetwork.

There are many technologyopportunities, but beforethey becomebenefitsto society,
attitudesand pasttransportatiorpracticesnustchangeThe ideathat everytransportation
elemenftraffic or freewaymanagement=MS, transit, etc.)in eachurisdictionmust own
and operatea standalonesurveillance,communication,and control systemis simply
outdated. we cannot afford it. In fact, in my opinion, this is the major_transportation
challengetoday, and it is rootedin the educationof a new generationof transportation
engineersand plannersandretraining of thosein the field today. Transportatiormustbe
treatedasa systemandfinancedand operatedby the sharingof resourcesand talentsof
elementalagenciescomprising this system. Sharing is not the current practice in this
businessEverybodywantstheirown.

Time may well prove that low technologyapproache®f surveillancesuchasreal time
incidentor congestiorreportedby driversto a surveillanceand advisoryreportingcenter
canbe usedn certainlocationsinsteadofextensivesmartinfrastructure.

Needlesdo say, automationcan provide large dividendswhen usedto do many of the
transportationsystem managementasks. Around the world, more systemsare being
installed or updatedto run without operators, and transportationservices can be
dynamicallyprovidedto matchdemandn analmostrealtime basis. Automationusedto
assessystemconditionsandproblemscanalsogo along wayto avoidingmajorincidents
and bottlenecks.Thereis no needto have large controlrooms full of peoplestaringat
videos.Much ofthis processanandshould be doneby machine we would enjoy better
managemenivith fewer peopleandresources.

| havealreadycited the problem of bit by bit transportationmprovement the lack of
integrationof systemelementsandthe opportunitiesaffordedonceone doesintegrateand

shareresourcesUnfortunately,today’sgroundtransportatiorsystemis not a system,nor

are most implementerssystem cognizant, but generally a collection of independent,
sometimes competing, subsystems.This is the main reason we haven’t been more
successfuin implementingITS to date.Thereis muchemphasin advancedechnology
but not nearlyenoughemphasisiponthe payoffof integrationandresourcesharing. In

hindsight, I wish those who had coined the ITS lingo had called it “Integrated
TransportationSystems.” But thosein chargeoftransportaren’t organizedor trainedto

promotesystemsamprovement.

Thereare highway designers who limit their tradeto pavementand passivestructure
matters.Therearetraffic managershut againthey usuallylimit theirworkto oneelement
of the problem, be it transit, emergencymedical service,freeway control, etc. Those
designingvehiclestendto consideronly vehicle-autonomousolutions. Hadthe air and
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rail modesstayedwith this narrowapproachwe would not havethe safe, high-capacity
transportatiorsystemsaveall enjoyin thosefields today.

As canbe seenfrom the remarksthus far, | feel strongly that we needa new breed of
transportatiorengineers.UC andothertransportatioengineeringschoolsmustgetin high
gear. We needdifferent skills to solve the systemproblems. One must understandhe
systemsaspect®ftheproblemand useprovensystemengineerindools to addresshe key
issueofintegratiorandcontrol. It is obviousthatthereis a dire needo attractandretainIT
and communicationand control specialistsfor the transportationsector.Transportation
requiresnorethancivil engineering.Incentivesareneededo attractandkeepexpertisen
the otherkey disciplines.

Emphasisomorrow will be on better-informedtravelers,whetherthey drive or ride.
Californiahasbeena leaderin ITS travelerservicesandl hopeit continuedo be. Better
real-timeinformation, coupledwith convenientalternativetransportationwill both spread
highway traffic to lessbusy parts of the network and promote modal shift away from
driving. If this doesn’thappenthenperhapspricing shouldbemore aggressivelypursued,
asit is with otherconsumerservices,suchasin telephonesmovies,restaurants. Even
somegasolinestationsoffer discountgo attractbusineson normallyslowdays.

Whenthe abovestrategiesstill don’t solve prevailingcongestioror safetyproblems,then
onecancall in selectechutomation.l envisionthat heavily traveledHOV laneswill be
automatedinitially in freewaysectionsservicingseverabusroutes)andtravelllimited to
equippedvehicles. High OccupancyToll (HOT), like route 91 betweenAnaheimand
Riverside may alsooffer an opportunityto provide anautomateexclusivelaneto those
who arewilling to install certifiedcontrolequipmentn theirvehicles.

Once surveillancecostsgo down, using innovative meansto collecttraffic (static and
dynamic) conditions, | predictmassivelTS implementationaroundthe country. Major
urbansystemswill havefull-blown coverage ntegratedcenters,which will servicethe
various public and private organizations needing almost real-time network status
information. Smallerregionswill havesystemsmoretailoredto their individual needs.
Evenvery small townswill havesomeformatfor providing travelernnformation,evenif it
relieson manualinputs from roving vehicles(buses,deliveryvans,andtrucks)andaroute
displayfor thoseenteringtown.

Theroadnetworksshouldbemoreuniformly used. Heavytraveledsectionswill eitherbe
pricedor automateqmaybeboth). Modal shifts will resultoncepracticaland convenient
alternativesareprovenandknown andacceptedytravelers.

Denseactivity centerswill see more use of personalrapid transit and people mover
concepts. The stationcar concepBob Cervahasbeenstudying,orBill Garrison’searlier
work ontheleanmachineor somethingike thoseideasmayoffer commutersasyaccess

or alternativego line haultransit.
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(Figure 1) The title of my presentationis “Coping with Growth: Traffic Operations
Planning.” This presentatiomn my experiencat ITS andmostrecentlyalsowith SAIC.

(Figure 2) It hasbeensuggestethat presentations this sessiorparticularlyfocusonthe
role of ITS. | believethat this slide captureghe majorroles of ITS, which hasremained
unchangeduring ITS’ 50-yearhistory andwill continueinto the future.

The process=ncompassasearcheducation assistanceand application.Beginningwith

researchyhich is the foundationofthe processpoth theoreticaland appliedresearctare

included. Researcheadsto fundamentalunderstandingwhich is sharedn the academic
setting aswell asin continuingeducation.Educationcontinueseyondthe classroomby

means of information systems and technical assistance.The processcontinues in

application,through experimentatiomndevaluation And the cycle repeatstself through
researcheducationassistancegndapplication.

Turning to the technical content of this presentation,it is suggestedhat the highway
transportatiorsystem be divided into_operatingenvironments.Operatingenvironments
varyfrom linksandnodesnto facilities, networks,andtheurbansystem.

An analytical framework is proposedas follows. The input to the framework is the
demandsupply,andcontrolofthe existing operatingenvironment. Traffic performanceas
predictedby an analyticaltool, andthe operatingenvironmenis assessedf performance
is foundto be unsatisfactorymodifications aremadein the demand supply, or control
inputelements.

If demandexceedscapacity,there are threealternativesto consider.Either increasethe
capacity,reducethe demand,or both. Capacityincreaserscan include High-Occupancy
Vehicle (HOV) lanes, geometricimprovementsjncident managementand operational
improvements Demandreductionscan include spatial, temporal,modal, andtotal travel

responses.

(Figure 3) The analytical framework dependson the level of traffic flow. For
undersaturateflow conditions,the analyticalframeworkcanbe relatively simplein thata
singlelink ornodecanbe analyzedor onetime period.Foroversaturateélow conditions,
the analyticalframeworkwill be morecomplexin that connectedinks andnodeswill be
analyzedor multi-time periodsandincludetraveleresponses.

(Figure4) Traffic modelsvary from relatively simple speed-flowrelationshipsand queuing
analysisto morecomprehensivéraffic models.For example the HCM 2000is now being
preparedwhich enhanceshesemodelsinto facility analysisfor the oversaturatedlow
conditions. Simulation models will play a major role in the future for evaluating
improvementdn the highway system.Existing traffic modelsare being combinedwith
planning models to provide a more comprehensiveassessmenbf problems and
opportunitiesfor improvement.
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(Figure 5) Sowhatrolewill ITS playin the future?The samefunctionsas shownin this
slideearlier,butin a moreintenseand interactivemanner.ITS hasthe unique continuing
opportunityto undertakeandintegrateesearcheducationassistanceandapplication.
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Foundations of New Transportation Technology
HamedBenouar ProgramManager, Traffic OperationsCalifornia
Departmentof Transportation

Transportatiormanagementechnology hasevolved quite a bit since the 1970s. In the

1970stherewas alreadya focuson finding newwaysof operatingexisting facilities more

efficiently. The 1971 Los AngelesTraffic ManagemenCente(TMC) was one ofthe first

coordinatedraffic managemengfforts that usedseveralnewtransportatiortechnologies.
In fact, it was one of the first systemsthat are now known as Intelligent Transportation
SystemqITS) in Californiawhichincludeincidentdetectionfreewayservicepatrol (FSP),

loop detectorsyideo surveillancegtc.

In the 1980s, with thereducedability to build newfacilities, and with more advancesn
computersandtelecommunicationsnoreefforts focusedon the developmenbf measures
to enhancehe capacityof ourexisting system.TheMobility 2000 initiative (aprecursorto
ITS America) was createdwhich led to the Intelligent Vehicle Highway System(IVHS)
Sectionofthe 1991 IntermodalSurfaceTransportatiorefficiencyAct (ISTEA), nowcalled
ITS. Caltransandthe Universityof CaliforniaBerkeley Institute of TransportatiorStudies
have beenpartnersfor the last 50 yearsin the advancemenof transportatiortechnology
and were among the major players in Mobility 2000, leading the ITS movement
nationwide.This partnershipwasstrengthenedurther sincethe creationofthe Partnerdor
AdvancedHighways and Transit (PATH) in 1986. Two main ISTEA (ITS) efforts, the
developmentof the National ITS Architecture and the National Automated Highway
SystemConsortiumwerespearheadeby CaltransandPATH asmajorplayers.

In the 2000s, we anticipatea focuson systemmanagemenfrom an integratedviewpoint,
where utilization of available capacityis optimized andwherethe systemincludesstate
highways arterials transit, andair transport.The objectiveis to meetthe growingdemand
for transportatiorserviceandto improvethe quality of service.

AutomatedHighway SystemgAHS) is in ourlongertermfuture andis ultimatelythe route
to substantiallyenhancehighway capacity, safety, and travel convenience.Ultimately,
emergingAHS technologiessuch as collision avoidanceand longitudinal control will

incrementallyleadto improvedtravel while reducingthe needfor building major new
facilities.

Caltrans’ vision is for public transportatioragencies,systemoperatorsand the private
sectorworking togetherin atruly multi-modalsenseo providemobility and accessibility
for California. The Caltrans Strategic Plan spells out a program of leadership for
California’s transport future, enhancing mobility for people, goods, services, and
information and optimizing the performance as a system, improving intermodal

connectivity.

The CaltransOperation$rogramwill continueto focuson the customerWe mustmanage
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the existing system better. Improvementscan be achievedthrough the use of traffic

managementsystems, traveler information, and incident detection, managementand
prevention. Other benefits can be derived from geometric improvements,including

auxiliary lanes,managedanes,and improvedramps.All theseimprovementsave to be

coordinated from a transportation system perspective. Continuing research and

developmentwill greatly contribute to the developmentof the overall transportation
system.

Thereis a complexinterrelationshipof information, infrastructure,and field elements,
including FSP, maintenancethe California Departmentof the Highway Patrol (CHP),
local agenciesand other public and private organizationsin the future we see several
major trends and issues: increasing demand, aging infrastructure, increasing funding
flexibility, anddeploymentbfemergingechnologiesThechallenges to traina workforce
that can understandhe newtechnologies.Congestionrmanagemenhasbecomecomplex

becausevery few road-mileshavebeenbuilt since the mid-80s, while populationand
vehicle miles traveled(VMT) haveincreasednore than 20 percent.Delay is increasing,

but adequatenvestmenin technologyandtransportatiormanagemertiasthe potentialto
reducecongestion.

The future outlook calls for safety improvements,coupled with transportationsystem
maintenancand managemerdsthetop priority. Projectprioritization shouldbebasedon
benefit/cosanalysis.The succes®ftransportatioomanagemenhingeson sharedfunding,
sharedresourcesmainstreamingTS and work force development.The end resultis to
provide our customerswith enhancedmobility as measureddy safety, reliability and
accuratereal-time information. The developmentind deploymentof new transportation

technologyis vital to achievethis outcomeg(endresult).

(Editor's note:illustrations thataccompanietllr. Benouars addres$ollow.)
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Vision
Caltrans provides leadership for California’ s
transportation future.

Goal
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Mission
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What is an Appropriate PlanningHorizon?

Professor-Emeritus Melvin  Webber,

Departmentof City & RegionalPlanning,University of California at
Berkeley

It's very fashionable whenevelthe calendarturns overa roundnumber,to pretendwve’re
capableof prescientoresight. And ofcoursewe’ll all becomeespeciallyforesightedvhen
the calendatrips overthethousand-yeanark. Sotoday,whatwith 50thanniversariesnd
millennial changeswe’ll all be actinglike seerswith ourvision fixed on atleastthe year
2020.1t's clearthatwe’re in for an outpouringofreminiscenceand predictionsduringthe
comingmonths.

| suspecive hereareevenmoreaddictedto the delusionof foresightthanmostpeople.|

confesgo beingmoredeludedthanany ofyou. Becauseave're plannersandengineersye

canclaim we're smarteraboutthe future, or moreimaginative,or moresophisticatedhan

other historians-of-the-future Some of our more confident colleagueseven talk about
inventingthe future.”

| ratherdoubtthatwe’re eithersmartenoughor knowenoughto makethat claim. Although
it may be possibleto predictthe short-termfuture and to tracethe near-termchainsof
consequencegeneratedy projectswe initiate, the long-termlies overthe horizonand
beyondview.

| wantto suggestthat, despiteour considerableintelligence,knowledge,and creativity,
we're all largely condemnetb ignoranceaboutthe long-runfuture_ thatwe’re compelled
to acceptthe more modeststrategiesof adaptatiorand accommodatiorto evolutionary,
incrementathangeghatoccuroutsideour control. The metaphorofthe inventorsimplies
greatepowershanmostofus canclaim.

It's aprettyhumblingtestfor futuriststo look atthe pastecordofpredictions.Many major
scientific discoveriesand technologicaldevelopmentsn the past have been extremely
consequentialffectingthe courseofhistory, and yet they were not predicted.Evenmore
Important,theirconsequencegerenot predicted.

On a pop quiz, askhow many peopleforesawthe popularity of automobileswhenthey
werefirst inventeda hundredyearsago. And weknow, of course thatno oneforesawtheir
subsequennhfluenceson cities, the economyopr patternsofdaily life. Now, askhowmany
transportatiorplannershavean ideawhatthe successao the currentautomobileis likely

to be.

Even someof the mostknowledgeablgeoplein the various industrial sectorshave been
incapableof seeingdevelopmentshatweretherebeforetheireyesin their own fields.

Backin 1876 aninternalmemorandumvithin WesternUnion emphaticallyasserted;This
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telephone has too many shortcomingsto be seriously consideredas a means of
communicationThedeviceis inherentlyofno valueto us.”

In 1895 whenLord Kelvin waspresidentof the Royal Society,he proclaimed,"Heavier-
than-air-flyingmachinesareimpossible.”

A few yearslater MarachelFerdinand-och, Professorof Strategyat France’swar college
asserted;'Airplanesareinterestingoysbut ofno military value.”

In 1920beforehe createdRCA, David Samoffvasurging his associateso investin radio,
but they camebackwith a memo saying, “The wireless music box hasno imaginable
commercialvalue.Whowould pay for amessageaentto nobodyin particular?”

Andif youthink no onecould matchtheseappraisalsthe Commissioneofthe U.S. Office
ofPatentssaidin 1899: “Everythingthatcanbeinventedhasbeeninvented.”

All right, you say,not everyonds foresightednot everyonehasthe capacityto appreciate
the latentpower of new ideasor hasthe cognitiveskills for prediction.You're right. Not
everyonedoes.But, doesanyone?

| believe some developmentsn scienceand technologyare predictableinsofar as they
follow logical sequencesEachnew theoreticor technologicdevelopmenbuilds on the
shoulders of preceding developmentsand typically cannot occur before the prior
intellectual foundationshave beenlaid. Until somethingwas known about electricity,
neithertelephonesorradioswere possible.

But, once a developmenhasoccurredand oncea body of tenabletheory hasevolved,
imaginativemindsmay beableto anticipatethe logical nextstep. That'swhatinventorsdo,

afterall.

Some imaginative futurists have successfully anticipated potential consequencesof
discoveriesn the natural sciencesindinventionsof newdevices_ perhapsevenin time
to forestall some potentially negativeeffects. The SSTis the classiccase.But what of
predictabilityin otherfields, especiallyn humanaffairs?

| suggestve've built alessthanimpressiverecordpredictingthe socialconsequenceef
developmentsn scienceandtechnology,andwe’ve had a miserablerecord of predicting
majordevelopments societakffairs:

Only a fewwiseobserveranticipatedhe nation’sswitch from its initial economicbase

in fannsand mines,to factories,and thento offices. Then, it wasn’'tuntil it was already
happeninghat the wisestamongus were commenting on the emergenceof the post-
industrialserviceeconomy.

Fewsawthe GreatDepressiomomingin the 1 920sandsowere ableto deflectits worst
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effects.

The socialupheavalgshataccompaniedhe rise ofthe SovietUnion, the Third Reich, the
Red Revolutionin China,the collapse of the Europearempiresworldwide all occurred
without muchanticipationby eventheknowledgeableocialscientists.

Addto thatlist the failure of virtually everyoneo predictthe recentandsuddercollapse

of the SovietUnion — perhapsasspectaculaa failure of contemporarysocial scienceas
wemight mention.

The pasttwo centurieshavebeenyears of explosivediscoveriesn the naturalsciences,
inventionsin the applied arts, and political turmoil all over the globe, most of them
unanticipated- unpredictecbecaus¢éheywereunpredictable.

Theywereunpredictablein partbecauséherecanbeno firm knowledgeaboutthe future.
Therecanbe no scienceof the future because¢herecanbe no empirical observationsno
datadescribingfutureconditions.

Thereasorthe social sciencedavefailedto predictthosemajorchangesn world history
is, | suspecttheabsencef anadequat¢heoryofhistory  adequateexplanation®fthe
cause-effectelationsthat shapethe courseof humanaffairs. Among the reasondor the
absenc®f theoryare surelythe extremecomplexity of social affairs, the erraticactionsof
humansthat follow no apparentpattern, hencethe overwhelming uncertainties. Then,
further, there’sthe possibility that societal affairs may lack the consistencywe associate
with the naturalworld.

| suggesthatplannersandengineersaceafundamentatliiemma.Thosewhoplay therole
of professionaplanneror engineelor forecasteror futurist areoccupationallyrequiredto
describefuture conditions. It's an essentialprofessionarequirementhat they explicitly
anticipateboth the future conditionsa proposegrojectwill fit into andthe repercussions
that theirproposedrojectawill generateAnd yet,thefutureis largely invisible.

Plannersandengineerarefolks who purportto know somethingaboutthe future. As I've
noted, in their less humble moments,they believethey can influence, if not shapethe

future.But, giventhe deficienciesin theory,how mighttheydo that?

Onepopulartacticis to traceatrendline andthento extendit into somedistanttime. But
that of courseassumeshatwhatevercausalgentsvereatworkin the pastwill continueto
work in the future. Trend-line projection is an atheoreticforecastthat there’ll be no

underlyingchange.

Wherethereare manyplayersin the game,asin a large-scalenarket, plannersnay try to
write regulations_ like, say,zoninglaws. By constrainingndividuals’ behavior,fewer
optionsare open,making it moreplausibleto predictbehaviorandhenceoutcomeslf the
marketprocesseare well understoodit is sometimegossibleto rig the rules-of-the-game
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andthus to inducemarketoutcomesghat arejudgeddesirable.Current efforts to install
congestiorpricing reflectthe expectatiorthat sometrips will therebybe divertedfrom the
peakhours.The FederalReserveBoard's adjustmentsof the rediscountrate reflect their
expectatiorthat privateinvestmentateswill respondn predictableways.

But what of situationgthat are eitherunpredictableor sooverlaid by unknownprobabilities
asto behighly uncertain®hatthen?

Plannersand engineershavelong contendedthat they can overcomethe difficulties of
forecastindoy precludingthe needfor forecastingthroughcontrol. Wherethey cancontrol
future developmenprojectsand compel themto conformto a preformulatedplan, one
needonly readthe planto previewthe future. So, in the specialcasesvhereplannerswvork
for powerful agenciesthat can control the environmentthey work in, they canindeed
determinavhatthe futurewill bring_— within the boundarieoftheirprojectsofcourse.

A clearinstanceofsuchanagencyis aBritish new-towncorporatiorthat ownsthelandon
which atown is to be built andwhichis controlledby a single andstablepolitical party
whose leaders share the corporation’sobjectives. The parallel here is a private land
developemwith strong financesandlargeland holdings. Developmentsike BishopsRanch
in ContraCostaCountyareofthatkind  centralizedcontrolsby one ownerandplansby
onedesignemakefor outcomeshataccordwith afixed plan.

| guessan earlyvarianton thatmodel wasthe CaliforniaDivision ofHighwaysin ITTE’s
early days. With a clear political mandateto build roads and bridges and the fiscal
resourcego write contractsthe Division wasableto do itsjob  to saywhich roadswill

be built where, thento assurethey'd be constructedaccording to formal plans and
specifications.

It was only later whenpopularoppositionto that missioncreatedstrong counter-political
pressureghat Caltransfound it difficult to shapeits own administrativeconditionsand to
build the futuretransportatiorsystenmaccordingo its owndesigns.

Nowadayssuch centralizedcontrol is less common than in the past, as citizens have
leamedto protestany developmentdn their backyardsaspolitical pluralism makesfor
ever greaterdiffusion ofpolitical influence,andas marketsreplacecommand-and-control
agencies.

Especially now, when contemporaryhistory is so turbulent and when the pace of
technologicabndinstitutional developmentss sorapid and indeterminateif's harderand
harderto control whateverare the factorsthat induce contextualchangesbeyondthe
immediatehorizon.

| oncesatnextto a chaponanairplanewho describechimselfasa long-rangelannerfor

Dow Chemicals.| was ratherstunnedwhenhe saidhis long-rangeplanninghorizonwas 3
to 5 years.Beyondthathe said, they weren't surewhich chemicalsthey’d be producing,so
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rapidwasthepaceofdiscoveryandinventionin chemistryatthetime.

We on the otherextremeclaim the ability to planfor 20to 50 years.Yet, ourenvironments
are buffetedby developmentsiot only in chemistry but in every otherfield of science,
history, engineeringpolitics, economicsandso on.

Especiallyin theseturbulenttimes, | suggesthatfirm plansmustinevitably be short-term,
short enoughto permit someconfidencein the probabilitiesthat anticipatedeventswill
occur.We canbe prettysurethe sunwill risetomorrow. Somefolks arepretty surethatthe
DowJonedndustrialAveragewill alsorisetomorrow,althoughthere’slessthanunanimity
in that forecast.In light of that uncertainty wise investorswill diversify their holdings,
somewill hedgetheirbets,andmostwill try to find an escapeoutefor whenexpectations
fail.

We canbe certainonly aboutuncertainty So, one plausiblestrategyis to takesmall steps,
wheneverfeasible— smallerprojectsthat permit adjustmentsasthe long-view changes;
thento wait and seewhat happensthento reactdefensivelywhenthingsgo wrong; or to
reinforcethosechangeghat seenokay.

That's pretty much what happenedwhen persistently rising family incomes led to
widespreadauto and home ownershipand suburbanization. Although suburbanization
startedbackin early settlementsvhennewresidentdocatedat the edgeof the village, no
one foresawthe extensive automobile-basedsuburbansettlementpatternin post-war
America until it happened.Then, outmigration from the metropolitan centersled to
defensivelyreactiveurban-renewaprogramsthat soughtto “savethe centralcities.” At
the sametime the new suburbs’popularity led to massiveconstructionprogramsandthe
installationof newgovernmentsgiverseurbanserviceset ceterathatreinforcedthe move
to the metropolitanedge. Willy-nilly, American metropolitanareascontinueto survive
with both declining center cities and expandingsuburbs,typically in the absenceof
anythingresemblingcentralcontrolsoverlong-rangeplans.

It's now apparenthat societalsystemsareguidedby big internalgyroscopeshat areonly

partly understoodlt’s also apparenthatthosesystemsareremarkablyadaptive,that they

are frequently ableto accommodatdoy absorbingnewdiscoveriesand newtechnologies,
sometimesevenwith equanimity.

That'snot alwaysso, of course.So amajorfunctionofthosewhoproposeublic projectsis
to anticipatethoseprojects’repercussionandto find waysof softeningnegativeoutcomes
andexploiting positive ones.

Thatcallsfor a style of planningand governingthat doesnot rely on centralizedcontrol or
on long-rangemasteplans. Insteadit calls for anongoingprocessof governingthatrelies
on constantmonitoring - constantlyendeavoringto anticipateconsequence®f both
externallygenerate@ventsandofdeliberatelyplannedactions.Thatmustbe what Dwight
Eisenhowehadin mindwhenhe said,“Plansarenothing.Planningis everything.”
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But, first, it calls for improvedcapacityfor prediction_- surely for doing far betterthan
ourpredecessorsavedone. Thatmeanst callsfor bettertheorythat might exposecause-
and-effectrelationshipswithin societal systemsand thus permit prediction of how those
systemamight changewhenperturbed.

Above all, it callsfor a large measureof humility and a capacityto accommodatdo
unanticipated@hangeghatareoutsideourcontrol.

It saysfinally, that, howevermuchwemay aspireto acapacityfor “inventing the future,”
wemustfirst acquirethe capacityfor adaptingo the future.

What Doesthe Past Tell Us About the Future?

Professor-Emeritus William  Garrison,
DepartmenbfCivil EngineeringUniversity of Californiaat Berkeley

We will focuson what history says,with an emphasison the benefitsof investmentnd
use.

Looking backis usefulandnecessarygiventhatwehavelargetime constantgor system
deploymentpnthe orderof60-70years.First, wecanlook at a classicS-shapegroduct
developmenturvefor pavement-fegber capitain the United States(seeFigure 1). This

is very similarto acurveofenplanementpercapitawhichmay be composedfthrees-

curves correspondingo the introduction of DC-3, jet aircraft, and deregulation(see
Figure2). Anotherusefulview is that of J-shapedaurvesfor costs of providing services,
for examplen theairtransportatiomealm(seeFigure3).

Onemustbe carefulof local anomaliesin the long-termtrends.lt is also usefulto look
backin orderto uncovethiddenproblemsandopportunities.Someexamplesncludebad
railroadlocationscausingexcessiveosts(ca. 1906)andthe ideaof developingoadsfor
motortrucktransportonly (ca. 1928).

Looking backthroughhistory canputcrisesin perspectiveFurtherit is importantto look
backwithout a blank slate,sincehistory tells us nothingunlesswe try to assemblesome
historicaldatato validateor disprovesometheoryorinterpretation.

To aid in thinking abouttransportationit can be consideredvithin a systemof systems.
The zerothorder systemconsistsof the building blocks; the first order systemsare the
modes themselvesand combinations of modes; the second order systemsinvolve
combining systemsthat use the transportsystems.The combining is the essenceof
innovation(Schumpeter,1934).

Innovationsare what make us as a society better off—that's how the benefits of
transportationnvestmentregeneratedWhy shouldwe maketransportatiorfbetter?” It
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enablesnnovatorgo do theirwork!

It is usefulto look at waysthat transportationmprovementdhiavemadeus all better off.
In the areaof farming, Cronon (1991)notesthatrailroadsin Midwesterndevelopment
allowed three-croprotation and grain futures marketing. Transportationimprovements
werethe greatenabler!

In the developmenof factories,Fogel (1956) exploreda suppositiorthat railroadshad
neverbeenbuilt and concludedhatthingswould nothavebeendifferent.He failedto see
that railroadservicewascombinedwith otheractivitiesto allow an economidoom, such

as large-scaleproduction of iron and steel (raw materials, year-round operation,
scheduling).

Suppose/ou superimposdransportatiorsystemdeploymenon agraphof growth in the
U.S. GrossDomesticProduct. You seethat boomsin economyare alignedcloselywith
transportatiomvestment Here we seethat benefitsaretriggeredby transportatiorasthe
enabler(seeFigure4).

In 1844, JulesDupuit summarizedheseideasprofoundlywhenhestatedhat theultimate
aim of a meansof communicatiommust beto reducenot the costsof transportbut the
costsofproduction.
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Implications ofa Changing Urban Form

Professor Martin  Wachs,

Departments of City & Regional Planning and Civil Engineering,  University
of California  at Berkeley

Every technologicaladvancein transportationand every capital investmentproject in
transportatiomasinfluencedurbanform, andeverychangean urbanform hasimplications
for transportationsystemsand their planning and policy. The trouble is that we all
understandhe relationshipbetweentransportationand urban form differently, and we
strongly disagreewith one anotherasto what the implications are of different actions
affectingurbanform andtravelandtheirinteraction.

In 1835 mostpeoplelived within walking distanceofwheretheyworked. By the startof
this century,transportationhad evolvedrapidly from horsecartdo omnibusedo street
railways, which allowedcities to expanddramatically. Still, cities were crowded,dirty,
dense,congesteglaces.Thefirst nationalconferenceon City Planningandthe Problems
of Congestiorheld in Washingin 1908 wascharacterizedby manyspeeches which the
leadingthinkersofthe dayoneafteranotherinsistedthatthe diseasepoverty,darknessand
vice ofthe American city was causedy the scourgeofhigh-densityliving, andthatit was
thejob of urbantransportatiomplannerso build public transitroutesto outlying areasfor
the explicit purposeof lowering density. For example,CharlesHorton Cooley statedin
1884: “Humanity demandghat menhave sunlight, freshair, grass,andtrees.lt demands
thesethings for the manhimselfandstill moreeamestlyfor his wife andchildren. Onthe
other  hand, industrial conditions  require  concentration. It is the office of urban
transportation to reconcile  these conflicting requirements;  insofar  as it is efficient, it
enables mento work in aggregatesand yetto live in decentisolation. The greaterits
efficiency in speed,cheapnessandconveniencethe greaterthe areaover which a given
industrial ~ population  may be spread.”

Mary KingsburySimkhovich, the only womanto addresghe first annualconferenceon
city planning, urged that new immigrants be whiskedto low-density suburbsbeforethey
had a chanceto settle in lower Manhattanand be destroyed by the urban densities.
Subwaysto the Bronx andQueensvere urged,combinedwith low fiat fares,so that low-
incomepeoplecould affordto live atlow densityat the edgein orderto avoidthe pitfalls
of inner-city living. Completelyoblivious of the fact that it was conventionalwisdomin
1908 that subways and streetcarswould lead to lower density and encourage
suburbanizatiorand that was seenasa good thing, we today have a new conventional
wisdomendorsedy PeterCalthorpeand PeterNewmanand Jeffrey Kenworthythat our
problemis that we suffer from terribly low densitiesand suburbanizationand that air
pollution and diseaseand inequity andthe sterility of the suburbsarethe resultof urban
sprawland that we oughtto build public transit routesto outlying areasfor the sakeof
increasingdensityand alleviating sprawl. Today’s heroesare the neotraditionalistavho
urge us to restorewhat we consciouslyrejected80 or 90 yearsago, andto rejectthe
suburbamtopiathatplannersof80 yearsagoweretryingto correct.
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Ofcourse,l haveoverstatedvhathasreally beengoingon. Theautomobile thetelephone,
the radio, and later computersand other forms of information processinghave all

facilitatedsuburbanizationandthe lowering of densitieshasoccurredo levelswell below
those that were envisionedby the planners at the turn of the century, and the
neotraditionalistsvould like usto increasalensitiesto the point that public transit might
be viable and mixed usecommunitiesmight be sustainableputnot to levelstypical ofthe
centralcity of 1850 to 1900. In fact,the lower densitiessoughtby plannersn 1910were
actuallyhigherthanthehigherdensitiessoughtby plannersn 1998, aswecontinueto seek
someholy grailor goldenmeanconsistingof sufficientdensityto createa stimulating and
diverseurbanenvironmenin which public transitis a viable transportationoptionwhile
notsodenseasto causecrowding,traffic congestionandvariousformsofcontagion.

We don'treally knowwhatthis goldenmeanis — whatis an optimal urbandensity; yetwe
havedivided ourselvesinwiselyinto armed camps.Onecampbelieveshatthe automobile
is an unmitigatedevil, polluting the air and consumingenergy and encouragingsprawl.
The other group believesthat the automobileis the fullest expressionof the best of
capitalist society, providing freedom of choice with respectto travel and living
environments.

We often stagedebatedbetweentheseperspectivesandthereare booksarguingthat one
futureis betterthananotheandoughtto be pursuedvith vigor. I myselfremainconfused
and indecisive.l cannotwith any confidenceoffer any pronouncementss to whether
future changesin urbanform can substantiallycontributeto urbanlivability or reduced
traffic congestionl am not certainthatincreaseddensityis either good or bad. | can, |
think, predict with some certainty that the trend toward lower densities overall will
continueasa generakrendin the U.S.,and probablyevenmoresoin othercountrieswith
the greatesthangesstill aheadn developingcountriesvheremotorizationis proceedingat
thefastestrate. My hopeis thatwe in the university, in this institute and elsewhere¢an
contribute somefindings andfacts andinsightsto the discussionofthis issue,and lower
thetemperatureof the debatesomewhatDon’t think thereare any rights andwrongson
thistheme.

Empirically, it would appeathat by increasingthe density of residentialand commercial
activitiesin anurbanareawe do indeedreducethe numberof daily automobiletrips per
householdaspeoplerely moreupon transitand walking and othermodes.But, it would
appeathatover a reasonableangeof densities,adoubling of residentialdensitycanyield
somethinglike a 15 percentreduction of trip generationper household.But, of course,
while doubling the numberof householdsreducestrips per household,it increaseshe
numberofhouseholdgper acreor persquaremile, sothattotal travel increasesNew York
producesmore vehicletrips perunit ofareathandoesWalnut Creek.But many planners
andtheoristsurge usto densifyour communitieso havelower travel ratesperhousehold,
while toleratinghigher congestiorievelsper acreor per squaremile becausef the larger

numbeiofhouseholds.
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On the other hand some other analystsargue that the best way of reducing traffic

congestionn ourcommunitiesis to reducedensity. If a communityhasonly six or eight
dwelling units peracre,it obviouslywill producefewertrips peracrethan onethat has20

or30dwelling unitsper acre,soto improvethe quality of communitylife, weshouldbuild

atlower densities.Theywould arguethat peopledon’t wantto live atNew York densities,
andweshouldbuild manymoreWalnut Creeksn orderto allow largernumbersofpeople
to live in lesstraffic-impactedcommunities,eventhough the consequencef this is to

cover a largerproportionof the land areawith lower-densitycommunitiesand thus to

undoubtedlyencouragenoretravelin totalthoughlessperunit ofarea.

Which approachs betterAWhile theneotraditionalistarguefor higherdensity andtransit-
oriented development,and their critics insist that most people like less-congested
communitiesand prefer low-density suburbs,and very spirited debatestake place over
theseissues] standbackandaskwhetheiit’'s worth debatingaboutat all in the abstractl
seea future with morevariety moreof eachchoiceasboth inevitableand desirable.l
have seenseveraleffortsto downzonehe allowabledensitiesin communitiesin orderto
reducetraffic congestionwhile other communitiesare constructingurban limit linesin
order to force higher densities within certain boundariesin order to reducetraffic
congestion, and critics of each approachrage and rail againstone another. Yet,
transportatiorplanning is largely debatedat the regional level, and land useis largely
regulatedat the municipal level, andthoughthe two are functionallyinterdependentfor
themostpart,wefind it difficult to orchestratéhem sothatthey aredeterminedn concert
with oneanother.

While these debatestake place, we have createda society in which we have more
registeredcarsperlicenseddriver thanany otherin the world, and we spendmorepublic

moneyon transit perrider servedthananycountry in the world, andwhile weareprobably
the mostmobilesocietythathaseverexisted despitethis we havepeoplewho lackhealth
careor employmenbreducationabpportunitiesfor lackof accessTo me, the inability of
someelderly peopleto getto healthcare,theinability of many peopleto searchfor work
beyondtheirneighborhood$ecausefthe costoftime andtravel, andthe frustrationthat

parentdace becausghey haveto drive their kids everywhereare more important social
issues than the physical form or our cities. While these issuesare not completely
independenof urbanform, they are alsonot entirely the resultof urbanform either, and
their  solutions  canbefoundin many approachesnd strategieghat reachbeyondurban

form.

Supposat is now 2050, andwe arelooking backfrom thatvantaggpoint on the year1998,
andwe are askingwhat changesaveoccurretetweenl1998 and2050in the relationship
betweentravel and urban form. | believethat in the year 2050 our society and our
transportatiorplannerswill simply not considerthe issue of densityand travel to be as
significantaswe do today. Thoseissueswill havebecomeuncoupledrom one another.
The debatesve are having now might be an interestingfootnote in a history book, but
looking back on thesecurrentdebatesand on the communitiesthat we are creatingfrom
the perspectiveof 50 yearsin the future,| believethat we will hardlyremembethat this
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debateevertook place.

Becausdhe populationwill havecontinuedto grow between1998and2050, cities will be
muchlargerthantheyaretoday. Much of Californiawill be urban, but the differentiation
betweenurban, suburbanandrural will be far lesspronouncedhanit is today. We will

havein generallargerurbanregionsbuttheywill belessintenselydevelopedhantheyare
today- exceptfor nodesofdensedevelopmenthatexist for culturalreasongo satisfythe
demandsof peoplewho chogse to live atandwork at higherdensities.But the quality of
life, the natureof daily living andthe travel patternsof familieswill be morevariedfrom
householdo household than they are today, and lessassociateavith populationdensityor
landusedensity. Becauseve will communicatewith oneanothein so manywaysover so
many parts of the world, we will find ourselvesworking at different hoursfrom one
anotherandwork will be fundamentallydifferent in time and location; we will work at
homeand in offices and in factories,and we will work in the morning or afternoonor
eveningWe will travelat differenttimes, andour travelwill be morebroadlydistributed
in spaceandtime, andthat dispersionoftravel in both spaceandtime will be oneofthe
major factors thatwill allowusto manageanenormousincreasen travelvolumeswithout
an enormousncreasdan congestion.

Peoplewho in 1998 believedthat we could not sustainincreasedmotorizationwithout
chokingourselveson congestiorandair pollution will have beenprovenwrong because
wewill travel atawider varietyoftimes andplacesand, eventhoughwewill travelmore,
we will notall be competingfor limited transportatiorcapacityat the samehoursof the
day. Greatertransportatiorcapacitythrough automationand the use of communications
technologywill also contributeto broaderrangesof choices in howwe communicatevith
one anotherand travel to and interactwith one another.Lessair pollution and greater
energyefficiencywill betheresultofchanges technologyratherthanofurbanform, and
peoplewon’t even associatéhoseissueswith urbanform; nor will they remembethat
anyoneeverdid. Urbanform will be lessofa determinanbftravel andhumaninteraction
thanever,andthat greateiindependenceill allow for a greatewvarietyofurbanformsasa
reflection more of tastesand historical accidentsand climate and so forth ratherthan of
transportatiortechnologies.

At the 100thanniversaryofthelnstitute of TransportatiorStudiesat UC Berkeley,wewill

honorand fondly remembethe contributionsofthe recentlyretireddirector of ITS who
graduatedwith her Ph.D. in 1999, and had returnedto headthe healthy and growing
institutefrom 2020 to 2050, aftersheroseto prominenceas an academicat a different,
easterruniversity. She will havebecomefamousfor developinga generaltheory of the
unity of telecommunicationsind transportationand will have finally presidedover the
seismicupgradingand aesthetiaedecoratiorof McLaughlin Hall, which had originally
beenscheduledfor the late nineties, but which, in accordancewith the traditions of
Berkeley,hadactuallybeenstartedn 2040andcompletedn 2050.
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Providing New Infrastructure

Mary Moehring,
Special Assistant to the Regional Administrator, Region 9, FederalHighway

Administration

| am very pleasedo speakto you today on behalfof Julie Anna Cirillo, the Regional
FederalHighwayAdministratorfor RegionNine. As partofthis session’ve beenaskedo
addresgssuessurroundingproviding newinfrastructuren thefuture. Obviously, this is an
extremelybroadand manyfacetedoublic policy topic. Intheshorttime | havetoday, I've
decidedo concentrat®n theneartermissueof fundingthesurfacetransportatioprogram
for the next severalyearsand end by sharingsomethoughtson how I think the federal
transportatioprogram,andin particular,the federalhighway programwill be deliveredn

thelongerterm.

Before, I think it is importantto give you somecontextfor my remarks,particularlyfor
thoseofyouwho arenotfamiliarwith thefederalagenciesnvolvedin transportationThe
federalDepartmenof Transportationy.S. DOT, asit is known,is madeup ofeightmajor
operatingadministrations ormodal administrationsaswe call them:the FederalAviation

Administration (FAA), Federal Highway Administration (FHWA), Federal Transit
Administration(FTA), FederaRailroadAdministration(FRA), NationalHighway Traffic

SafetyAdministration(NHTSA), Researcltand Special Programg\dministration(RSPA),
andthe U. S. CoastGuard. Eachof theseadministrationshave different functional and
programmatiaesponsibilitiesHowever,the intermodalnatureof transportatiortodayhas
fosteredamorecollaborativeatmospheremongthe modes.SecretarySlater,in particular,
has fosteredheconcepiofOneDOT.

With that, let me turn to one piece of transportation surfacetransportationThe most
importantpiece of domesticlegislationnow before Congresss the surfacetransportation
reauthorization til. ~ The surface transportationreauthorizationlegislation is the most
importantpieceof domesticlegislation nowbeforethe Congresgandnot only becauset

will include the funds to continueto pay my salary)and it is vitally importantto the

travelingpublic, andboththe public andprivate sectorsofthetransportatiorcommunity.

As | amsureyou areaware the mostrecentfederal-aidhighway andtransitlegislationwas
the IntermodalSurfaceTransportatiorEfficiency Act of 1991, known asISTEA. ISTEA
wasa multi-yearbill which expiredon Septembe80, 1997. The Administrationsubmitted
its proposalto reauthorizethe federal-aidhighway and transit programsin February of
1997 andproposeds175 billion in total funding for a 6-yearperiodbeginningin fiscal year
1998. Thatproposalasknownas"NEXTEA" for short.

However,Congressvasunableto agreeuponanew,long termbill to extendhighwayand

transit programsprior to SeptembeB0 of last yearand insteadpassed sevenmonth
extensiomofISTEA, which expireson April 30, only six daysfrom today. After that date,
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no new federal transportationfunds will be available for projects until a permanent
extensions passed.

| hadhopedthat | would be ableto tell you thata bill to reauthorizehe highway, transit,
and highway safetyprogramshad beenenactedand that | would be ableto discussits
featuresprogramsandfundingprovisions.Unfortunately,l can’t. The enactmenbfa bill

is still afew weeksandperhapsa fewmonthsoff. Thegood news,however,is that both
the Senateandthe Houseof Representativatzavepassedersionsof areauthorizatiorbill

whichwill carryforwardthe highway transit,and safetyprogramdor anothesix years.

The SenateBill, 5. 1173, is calledthe IntermodalSurfacelransportatiorEfficiencyAct of
1998.1t is generallyknownasISTEAIL. TheHouseBill, H.R. 2400, is calledtheBuilding
Efficient Surface Transportatiorand Equity Act of 1998. This bill is more commonly
knownasBESThA.

However, as is usually the casein major piecesof legislation, the two bills differ

significantly in their specific provisions.As many of you probablyknow, the mechanism
usedo resolvethe differencesbetweerthetwo bills is knownasa conferenceommittee,
composedof selectednemberdrom both the majority andminority partiesn the Senate
andthe Housewho arechargedwith drafting abill which resolveghe differencesbetween
the two bills. Oncethe committeeagreesupon a conferencebill, it is submittedto both

housesof Congresdor approval No amendmentarepermitted. it is eitherup or down.

So you can see how importantthe conferencecommitteedeliberationsareto the ultimate

outcomeof the legislation. Both the Senateand the Househave chosentheir respective
confereesindtheybegartheirdeliberationshis week

Theoriginal goal.. whichwasfor the completionandpassag®fthe conferenceagreement
for the Presidento sign by May 1, thusavoiding the lapsein spendingauthoritywhich |
mentioneckarlier,is nolongerrealistic.

It appearghat oncethe complexitiesofbothbills wereexaminedoy Confereesandtheir
staffs (a processthathasbeenunderwayfor severalweeks)and, mostparticularly, when
the budgetssueghat standin the wayof fundingat the levels approvedy the Houseand
Senataverereviewedthe targetdatefor enactmentvas pushedback.

The new targetdate for completionis before Congressrecessedor the Memorial Day
holiday. If that is not met, the next logical targetdateis beforethe July Fourth recess.
Hopefully, Congressionactionwill becompletedsoonerathethanlater.

Although both bills arevery largepiecesof legislation, with thousandsof provisions,the
debates really aboutjust threethings . money,money,andmoney how much,who
getsto spendt, andwhatit getsspentfor.

Let mecutright to the chase. the real sticking pointto the passageofthis legislationis
the overall annualfunding level and how that level relatesto the BudgetagreementBoth

122



SenateandHousebills provide for a very substantialincreasen transportationspending
for highwaysandtransitoverthe levelprovidedin ISTEA. Thetotal funding providedfor

al highway and transt  programs in the Senateversion of the bill over 6 yearsis about
$214billion. TheHouseversionis somewhahigheratabout$218billion over6 years.In

other words,the overalllevelsarevery close.In Washingtorierms,a billion hereor there
foramassivemulti-yeampubic worksprogramis arelativelyminormatter.

However,the real problemis that thesefunding levels significantly exceedthe funding
levelsofthe currentbalancedudgetagreementThe Housebill at $218billion exceedshe
balancedudgetagreemertty some$26 billion.

While we obviously don’'t know whatthe final numberswill be, it may be of interestto
reviewthemagnitudeofthe increaselL.etmeusehe Housebill forpurposeofillustration.
TheHousebill would increasehighwayfunding by about50 percentoverthetotalsunder
ISTEA to anaveragdevel ofabout$30 billion annually. Highway safetyprogramswould
be fundedat an averageannuallevel of about$350 million. Transitprogramswould be
funded at an annual level of about $6 bilion.

So as you can see, the biggest issue facing Congressandthe onewhich will ultimately
decide the fate of the reauthorizatiorbill, is how the increasedransportatiorspending
foundin both the Senateandthe Housebills canbe accommodatewithin the confinesof
the bipartisan balancedbudget agreement.Until the budgetissuesare resolved,the
confereesvill notknow howmuchmoneythatwill beavailablefor surfaceransportation
- andwewill nothaveabill.

The Administration has indicatedthatwhileit is committed to increasing  transportation
spending over the levels of ISTEA, it believestheproposedspendingin both the House
and Senate hils goestoo far, andcouldthreatenbothfiscal disciplineand commitmentgo

education,  child care and other investments.

The Housebill containsa provisionstating that the Secretaryof Transportatiorshall not
apportion, allocate, ~ or obligate any fundsunlesstheadditionalspendingfor transportation
is offset by savings elsewhere. However, the bil doesnt contain any specific  savings.
Therefore thesesavingswill haveto be foundby the ConferenceCommittee. The House
leadershave expressed a commitment to find savings (or offsets astheyare calledinside
thebeltway)in otherareado maintainthecapsofthebalancedudgetagreement.

Those funding shifts must be part of the FY 1999 budgetresolution that Congressis
supposedo finish by eachApril 15, butrarelydoes. andthis yearis no exception.The
HouseBudgetCommitteehasyetto completeats versionofanewbudgeplan.

The Senatédudgetplan approvedust beforethe Spring recessassumes$10.5 billion in

savingson veterans'  healthbenefitsand $1.7 billion in projectedsavingsin food stamp
administrativecoststo help fund the transportatiorreauthorizatiorbill. Theseprojected
savingswerealso assumedn the President'soudgetsubmittedearlierthis year. However,
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the Administrationis counting on thesesavingsto fund educationprogramsand other
initiatives rather than increasedtransportationfunding. In addition, the food stamp
administrativesavings are also being claimedas offsets for an agricultural researchbill
nowin conferenceindasway to fund therestoratiorofbenefitsto legalimmigrantswhich
were eliminatedin the 1997 welfare reform legislation. So, you cansee,therearemany
claimantsonthesepotentialsavings.

You haveall probablyreadrecentnewsreportsthat indicatethatthereis far moremoney
coming into the Treasurythanwasforecast perhapsasmuchasa $50 billion surplusin
FY 1998. If this is true, doesn’tthat solve the problemof finding additionaltransportation
dollars? Not necessarily.There are also proposeduses for thesefunds - the most
prominentof which is a plan to use any windfall surplusefrom a boomingeconomyto
help solvetheloomingcrisisin Social Securityfunding.

Therefore,it is still the case at leastatthe moment,thatanyincreasedspendingfor surface
transportation(or any other governmentprogramsfor that matter) must be offset with
matchingspendingcutselsewheren the federalbudget,andthesedecisiondaveyet to be
made.

The long and shortof it is that unlessan alternatebudgetsolution canbe agreecn, the
final transportatiorreauthorizatiorlevel could be well below eitherthe currentHouseor
Senaterersion.However,expectationarethatthe eventualagreed-upofunding level will

still showa substantiaincreaseoverlSTEATunding levels.. andthatis good newsfor all

of us who have beenconcernedhat we havebeenfalling shortin the funding of our
transportatiorinfrastructureneeds.

Realistically, | think the final figureswill probably be somewhatless thanthe current
Houseand Senatdevels. but remembethatthe Administration’sown proposafor the 6-

year programwas $175 Billion - about$20 Billion morethanISTEA, so even a final

figure closerto the Administration’s original proposalwould still representa substantial
increasen overalltransportatiorspending.

Anotherdilemmawhich the confereewill face andonewhich is directly relatecto the
balancedbudgetissueaboutwhich | havebeenspeaking. is whetherthe final bill will
includethe House-passedrovisionto removethe highwayfund from the unified federal
budget-orastheysayin Washingtortakethehighwayfund“off-budget.”

The “off-budget” proposalhasbeenfloating aroundfor a numberof yearsandhasbeen
suggestedy those membersof Congresswvho feel that including Highway Trust Fund
revenuegwhich are primarily fuel taxes)to balancethe overall federal budgetsituation,
doesa disserviceo the userfee concept. in which gastaxesaresupposedo be usedonly
for transportatiorpurposes.

If the Highway Trust Fundis takenoff-budget,thenthe reauthorizatiorbill would not be
subjecto the discretionaryspendingcapsofthe annualbudget.Sincethereis a substantial
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balancen the Trust Fund,thiswould force substantiatutsin the programswhich remain
undertheunified budget.My ownview, andthatisall it 5 s that it is unlikely thatthe
final bill will includethe off-budgetprovision. While thereis strongsupportfor removal
amongsomeHousemembersthe Administrationis stronglyopposedo it, andthe Senate
hasmotbeenparticularlysupportiven thepast.Oneideawhichhasbeerrecentlyfloatedis
to requirethatall trustfundreceiptsofoneyearbe spentthefollowing year. Therearesure
to be otherproposalswhich would accomplishthe objective of making surethat all
transportation userfeesare spent ontransportation, withoutremovingthe Trust Fundfrom

the unified  budget.

Another item which is sure to be a subject of debate in the conference committee is the
issueof demonstration projects. The use of demonstration  projects has beencontentiousor
some years. 1N many ways, demonstration projects are areflection of thetensionbetween
the authorizing ~ committees and the appropriations committeesin Congress.

The authorizing ~ committees are responsible ~ for establishing ~ the program and the overall
funding level of the program. However, under pressureto control spending, the
appropriating committees won the right to cap total highway spending With annual
obligation ceilingswhich may be (andalmostalwaysare)lowerthanthe level approvecby
the authorizing committees. There are only a few exceptionsto the obligationceilings
and one Of the mostnotable is demonstratiomprojects  another is emergencyrelief
funding,of which we have made ample useherein Califomia  during this EI Nino year.

The House likes demonstration  projects,  while the Senategenerallydisapprovesof them.
The Housebill containssome 1,400-plusspecifically listed demonstratiorprojects(called
high priority projectsin the bill) totaling some$9 billion - about5% of thebill's total
highway funds. They are spreadthroughoutthe country,and were allocatedon a 55-45
splitbetweerRepublicarandDemocratiadepresentatives.

In a recent press conference,Chairman Schuster of the House Transportationand
InfrastructureCommittee said that while somegroupsand individuals may criticize the
inclusion of theseprojects, it washis view that it wasnotinappropriateto give 5% ofthe
decision-making on highway projects to Congressbecausestateandlocal officials will still
decide where 88%of the funding is used (with discretionary programs under the direction
of DOTcomprising the remaining  7%.)

The Senate, frue to its oppositionto demonstration projects, inserted a provision in its bill
which would require that demonstration projects be included under the obligation  ceiling.
This would eliminatemuchofthe appealof demonstratioprojectsbecausét would have
the effect of reducingthe funding availablefor the projects proposed by state and local
agencies.

The Administration has expressedts strong oppositionto demonstrationprojects by
whatever name. SO you can see,this Will be a contentiousliscussiorby the Conference

Committeeto be sure My personabpinionis thatthe resultofthe ConferenceCommittee
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negotiationswill likely be a bill which includesdemonstratiorprojects,albeit fewer in
bothnumberanddollarsthancurrentlyappeain BESTEA. In otherwords, therewill be a
compromisewhichis howmostofthe differencesbetweerthe House the Senateandthe
Administrationwill besettled.

Thereareotherkey issueghat couldhinderthe quick passagefa bill, suchasthe Senate
proposalto lowerthenationalthresholdor drunkendriving to .08%bloodalcohol content.
Underthe Senatebill, thefailure of a stateto enactthe .08 standarcby October1, 2001

would resultin thewithholding of 5% of apportions.As of Octoberl, 2002 it would be
10%.

The Houseversioncontainsprovisionswhich would provideincentivegrantsto stateso

encouragehe lowering of the drunkendriving limit ratherthanimposing sanctionsfor

failureto do so. Most stateleadersareon recordassupportinghe useofincentivesrather
thansanctiondor theimplementatiorof impaireddriving laws.

Anotherissueis the extensionofthe reducedtax rateon gasohol.Undercurrentlaw the
reducedaxrateon gasoholwould expireon Octoberl, 1999, andthereaftegasoholwould
be subjectto sametax asgasoline.The Senatehasvotedto extendthe reducedax rateto
theyear2007. TheHousebill would let thereducedateexpireon schedule.

Therearehundredsofotherdifferencesbetweerthe two bills whichalso mustberesolved
someofwhichwill be easiethanothers.l haveonly triedto highlight someofthe major
issuesvhichtheconferenceeommitteewill bedebatingoverthe nextseveralweeks.

| think itis importantto remembehowever thatin largepart,the mainprogramprovisions
in bothbills continuethe directionsetby ISTEA in 1991. Programgo fundimprovements
to the highway system;o repairandreplacedeterioratingbridges;to mitigate congestion
and improve air quality; to implementtransportatiorenhancementdp continueresearch
on new products and ideas; and to provide expandedopportunities for disadvantaged
individuals and businessego competefor transportationwork are all continued.New
programs, includng one which would help thosemakingthetransitionfrom welfarerolls
to payrolls get to wherejobs arelocated,will likely be enacted And whenever things are
finally workedout, we fully expecta long term surfacetransportationprogramwhich
includesa substantiaincreasein transportatiorspending,mostall of which will flow to
stateand local governmentdo support soundtransportationnvestmentsfor America’s

future.

For those of you who wish to keep up to date on the happeningsn the Conference
Committeedeliberations| would urgeyou to log on to the FHWA Internethomepageat

www.fhwa.dot.gov. The homepagecontainsa specialsectionon reauthorizatiorand it is

regularlyupdatedaseventstranspire.lt includesthetext ofboth currentbills, aswell asa
sideby sidecomparisorofthe bills, anda stateby statechartof apportionmentgontained
in both the Senateand House bills. One note of caution, the FHWA side by side
comparisoronly addressethe highwayprovisions.Thetransitprovisionsarenotincluded.
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Let me now offer somebrief speculationsaboutthe longer term. For the last 40 years
FHWA hasfocusedon building the interstatesystem, and in the process,t took on a
compliance-focusetusinesstrategy.Underthis strategyFHWA enforcedstandardsand
if statedidn’t comply, theydidn’t getreimbursedWe (FHWA) approvedstates’plans,we
inspectedtheir projects,and we dutifully andmethodically checkedoff their progress
mile aftermile, projectafterproject. And whatwasthe resultofour efforts . only the best
andlargestpublic works projectthe world haseverseen.WhatFHWA did was absolutely
rightfor thetime - but timeshavechanged.

| thinkit is importantto remembethatcompliancewas anacquiredrole for FHWA. Long
beforethe InterstateHighway Systemwas a gleamin any president'sor engineer’'seye,
FHWA, andits predecessaaigencieshad a long history of delivering a quality highway
product.

And howdid thesepredecessaagenciesiccomplishthis? Theywere expertsin “howto.”
It is importantto recallthat the original missionofthe Office of RoadInquiry (asFHWA
was calledin 1891)wasto constructshortsectionsof “object-lesson’roadsthroughouthe
countryto demonstraténow good roadsshould be built. While motoring was still in its
infancy,the Office of RoadInquiry set up the first laboratoryfor testingnewmaterialsto
build hard surfaceroads.This hands-oractivity continuedoverthe next 30 years until
theinterstateera.lt is my view thatin the future,FHWA, andthefederalhighwayprogram
in generalwill in somewaysreturnto its roots. It will switch from a compliancefocused
businesstrategyto one ofthe developmenanddelivery oftechnologyproducts.

In fact, this changehas alreadybegun.Currently, FHWA hasa three-tierstructureof a
headquartersffice in WashingtonD.C., nine regionoffices and division offices in each
statewhich reportto the region office. The Administratorand the Secretaryhaveunder
consideratiom planwhichwould eliminatethe FHWA regionoffices, delegateall program
responsibility to the FHWA division offices, and establishfour resourcecentersstaffed
with technicalspecialistswho would functionmuchlike consultantsto the Divisions and
statehighwayagencies.

| view this proposalasaharbingeiofamuchmorecollaborativeapproacho transportation
policy amongfederal,state,and local agencies.I expectto see muchmore of it in the
future.

Thankyou very muchfor inviting me. | would be pleasedo answerany questionsyou

might have concerningreauthorizatiorand | want to assureyou that eventhough these
bills areeachabout800 pagedong and containthousandsofprovisions,| havememorized
eachandeveryitem, no matterhow obscure! Seriously whateverquestions/ou may have,
I'll domy bestto answer.
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Deployment of New Technology
JohnFeamsides,
Vice President, The MITRE Corp.(Overheads/Narrative)
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Overview

The Emerging

Transportation Enterprise
Information Sharing Networks
Two examples

The Air Traffic Management (ATM) system
The Intelligent Transportation System (ITS)

- What Kind of Technology Is needed to
support this enterprise?

+ How should this technology be
implemented?




The Emerging Transportation
Enterprise

+ How is the Internet reshaping the relationshi
between suppliers of productslserVices anc
customers?

+ How are the ATM system and ITS becoming
the Internet?

« What are the implications for the enterprise
supporting technologies?




How Is the Internet Changing
Supplier/Customer Interaction?

Increased customer access to jpnformation

+ Chat rooms to compare actual performanc
of products/services

o Facilitation of bulk buying




Traffic Flow Management(TFM)

» What is Traffic Flow Management?

 TFM adds a new dimension

Air Traffic Control (ATC)-Safety
Decisions

TFM-Economic decisions

o TFM demonstrates new needs

Collaborative decision making (CDM)
A network to facilitate the transfer of information




Intelligent Transportation System

What Is ITS?

Four goals
* Decrease traffic congestion
Improve safety
Reduce the environmental Iimpact of emission
Expand the use of public transportation

Advanced computer and communications technol

Challenges of ITS

Collaboration between federal and state governme

Use of existing infrastructure complemented by
commercial providers for some services

New operational concepts




Dynamics of User/Provider Interac
-TFM

Today

Decision-making IS
centralized in FAA

Economic needs of users not
fully understood

Result: Inefficiency




Dynamics of User/Provider Interac
TFM (Concluded)

The Future

More collaborative
decision-making

More Information sharing
FAA will ensure safety

Users will address
efficiencies

_ New behaviors will emerge



Dynamicsof User/Provider
Interactions = ITS

A unique deployment experience
Interacts with the general public

- Previously, these types of systems
Interacted only with
specially-trained
populations

 Human Factors
- “Lessons-learned”




User Benefits of Collaboration
*TFM

Excess ATM user
estimated betwee
per year

‘Free Flight’ penefits'e
at $1.5 Billion per year

« ITS

- Reduced costs
technologies

Value of bringing
Into vehicles




User Dynamics

. TFM

“Slot swapping”
Electronic whiteboard
AirIines/FAA collaboration

roles ‘or dispatchers
controlle

00

« ITS

Collaborative decision
making

New roles for drivers, law
enforcement, maintenance
authorities, emergency
Services




Implications for Implementing
Technology

Information technology to support evol
user roles

New applications to support new uses
Complementary evolution of application

nfrastructu re



Implementing New Technology

Knowledge & Technology
Current Evolution Tar

Status ‘Archite




Example: Free Flight Phasel

+ Early, evolutionary deployment of capabiliti

Conflict Probe in limited daily use
- Sequencing and Spacing Tools in demonstration
CDM-enhanced ground delay programs in use

* The Iimpact:




Deployment




Evolutionary Development

Characteristics Increment #1
BQB"P(R}MS& [ imited Sites/Sectors {
Operations Limited Use

- Procedures (hours at a time)

Maintenance

Project Contractor

Increment #2

Increasingrunctionality

Increment #3

Increme

[+

As ap
upto 24 X

AF/System

Domai

Co
System

Doma

Full Imple

Full |

—

As i

Robust, field

Support System-Unique
Training _Standalone
Integration )
Infrastructure System-Unique
- Application Procedural  Integration
Architecture System-Unique
Human Interface Standalone
Security Minimum
Certification Non- Interference
Safety Non-Interfering
Measurement
Metrics Model & Simulation-Based
Performance s |NCTEASING  seem
Benefits Speculative, expected perf.-based
Cost Managed
Risk Managed

Credible

—_—

—




Developmentof New Technology

+ Free Flight Phase 1 should be different
Not a classic government procurement
Not built from abstract specifications
Meets/matches user expectations

+ New technology should EVOLVE

“Harden” what has already been tested
Think in parallel about next steps
Work collaboratively with all system users



Role of Researchin Shapingthe Future Transportation System
RobertSkinner,

ExecutiveDirector,  Transportation Research Board

Researcltanplaya big role in shapingtransportatiorsystemsandtechnology,andin fact
many of our systems are fruits of suchresearch.But we all know the difficulty of
measuringthe benefits of research.There are many ways in which transportation
improvementshangeour lives, only someofwhich canbe measuredExamplesof areas
for which we candemonstrateneasurablédenefits attributablein partto researchinclude
air quality, highway safety,andcommercialair travel service.

Looking to thefuture, research andthe innovationprocessnore generally. will not be
uniform acrossthe transportation sector becausetransportationis a collection of
autonomousnd semi-autonomougften overlappingsystemsThe role of researchn the
future will be shapedby the needsand opportunitiespresentedby these component
systems.

No breakthroughsare likely that would fundamentallychangethe way we use
transportatiorsystemsor the waythey shapeour lives. Certainlynot like the adventof
motorvehiclesandairplanesandtheimpactthey hadin the pastcentury.
Information andcommunicatiortechnologywill changewhere andhow we live and
work. This is the revolutionwe expect.lt couldhavea profoundimpactonthe demand
for transportation Also, it will changethe waysresearchersvork and interactwith
eachother.
Beforeus area rich setoftechnologiesandtechnologicabossibilities--newmaterials.
intelligentsystems. andsoon
A formidablesetof problemsandissuesconfront transportationlssuesrelatedto the
environmentwill be of greaterimportance--howtransportatiorfits into a world of
sustainablesystems.And decision-makingabout transportatiorwill be all the more
complexaswe try to balancea complexset of social,environmentaleconomic,and
communityobjectivesandconcerns.
Onthe public side, we will neverhavetheresourceshat wethink we needbasedon
paststandard®f performanceandupkeep‘Better, faster,cheaper'will continueto be
Ourmantra.
Many of the barriersto innovationthathaveconstrainedisin thepastwill persist(e.g..
decentralizatiomndfragmentation)
The private sectorrole will be more importantin the future--asthe public sector
outsourcesnoreandtheprivate sectolis givengreatetincentivego innovate
e As we useup excesscapacity, make our systemsmore efficient with respectto
everydaydemand,andintegratetransportationinto the entire productionprocessfor
manufacturingand business,the systems will _becomemore vulnerable, and the
e consequencad disruptionscould be far moreseverein the futurethanthey havebeen

in thepast
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» Finally, theunexpectedWe’'ve beentaughtto expectthe unexpectedWhatwill it be:
unimagined breakthroughsin smart materials, energy, ways to deal with global
warming? Or could the surprisebe that we seriously underestimatedhe impact of
informationtechnologyverestimated?

What do thesefuture challengesmeanfor researchand what shouldwe changeand do

differently? | believethat researctwill bemore importantthanever,given ourincreasing
concernsrelatedto congestionsafety, and environment.Therewill be a needfor more
“soft side” research,reflecting the human and social dimensionsof transportation.

Hopefully, therewill be agrowingprivate-sectorole in researchAnd finally, the process
of organizingandundertakingesearchvill becomanorecomplexfor threereasons.

e It will bemoreintertwinedwith implementationssuesandpublic decision-making.
* It mustbeintegratedcicrossmoredisciplinesandmoreareasoftechnology.
It will still be essentiallyadecentralize@nterprise.

Perhap$y focusingon a specificresearclprogram,l canillustratethe growing complexity
of transportatiorresearchand the challengesahead.The exampleis closeto home. the
National AutomatedHighway System (AHS) ResearchProgram and the consortium
establishedo be its majorelement.Thisis aresearctprogramauthorizedn ISTEA, which
specified an automatedroadway demonstratiorto be implementedby 1997. The DOT
madethis requiremenpart of the work programfor the consortium,which was led by
GeneralMotors and included PATH and Caltrans. The AHS programwas budgetedat
roughly $20 million peryear, with half of the costto be borne by the private partners A
specialTRB committeebegana seven-montheview oftheAHS programin August1997.
In Decemberl997, beforethe TRB committee’sreportwascompletethe DOT withdrew
all funding effectiveSeptember1998.

The programwas designedio addresongestiorandsafety,and it was a bold initiative

looking for long-termbreakthroughsHowever,as conceivedand executedthe program
facedinsurmountabléwurdlesin theview ofthe TRB committee.The committee’sreport
containedhreemainfindings.

First, the developmentevaluationandselectionofa preferredspecificatiorfor an AHS in
only sevenyearswasunlikely due to dauntingtechnical,social, andinstitutionalissues.It
is not enoughto recognizeand study the myriad barriersto implementation;realistic
zipproaches to overcoming these barriers are needed.

Secondthe consortiumwasgiven dual, conflicting responsibilitiedo promotea vision of
AHS andto evaluatethe prospectsof addressingand overcomingthe many complicated
challengesto AHS. We need grand plans and visions and high-risk researchwith
potentially high payoffs. Suchprogramsare difficult to sell, andit is difficult to transition
from selling and building consensuso the businessof scientific pragmatismin which
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discoveringaloseris just asbig a “success’asdiscoveringabig winner. We would like a
culturewhereresearctdoesnot haveto be oversoldand/orresold. Butin the meantime,
we especiallyneed mechanismdor independenteview of research how it is framed,
conceivedandorganized.

And finally, the consensus-basethanagementand decision-makingstructure of the
consortium requiredby DOT, madeit difficult forthe consortiumto shift in responseo
eitherchangesn governmentunding levelsandpriorities orits ownresearchindings.

Such a structurecan be overly cumbersomeand no consortium,no matter how it is
organized,can be a substitute for making what will ultimately amountto a political
decision.In a sensechoosinga preferredAHS is muchmore complicatedthanpicking a

system to put a manonthemoon.

The AHS experienceagain demonstratechow difficult it is to maintain a sustained
commitmento arisky programwith payoffsmanyyearsin the future. The DOT changed
its mind, seekingshorter-termpayoffs. We shouldnot stop beingcreative,and we should
applythelessondeamedso thatwe canmakeprogramsbetterin the future.

From the Institute of Transportation StudiesExtensionto the Institute of
Transportation Studies TechnologyTransfer Program: SoWhat?

LindaHowe,
Director,  Technology Transfer Program; Institute  of Transportation Studies

GOOMMORNING.I AMHUMBLEDIO BEIN THIS ILLUSTRIOUS COMPANY,
HAVINGARRIVEDIN CALIFORNIA SLIGHTLY LESS THANTWOYEARSAGO, |
AM BEGINNING TO FEEL PART OF THEITS FAMILY. AND, | MUST SAY, IT'S A
NICE PLACETOBE.

IT IS CERTAINLY ANHONOR O BE HEREANDTO HAVEAN OPPORTUNITY
TO TELL YOUA LITTLE BIT ABOUTTHE PROGRAM THAT | INHERITED AND
AM REINVENTING AS THE INSTITUTE’'S FIRSTMANAGER OF TECHNOLOGY

TRANSFER.

HARD ON THE HEELS OF THE CREATION OF THE INSTITUTE OF
TRANSPORTATIONSTUDIES BY FIAT OF THE CALIFORNIA LEGISLATURE
FIFTY YEARSAGO, CAMETHE CREATION OF THE INSTITUTE'S STATEWIDE
TRANSPORTATIONEXTENSIONPROGRAM.

ITS EXTENSION, AS IT WAS KNOWN, WAS CHARGEDTO PROVIDETRAINING
AND TECHNICAL ASSISTANCE, “EXTENDING” THE RESOURCESOF THE
INSTITUTE TO THE STATE'S TRANSPORTATION COMMUNITY AND
“TRANSFERRING” THE RESULTS OF RESEARCHDONE HERE.
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ITS EXTENSION PLAYED A SIGNIFICANT ROLE IN THE DESIGN,
CONSTRUCTION, AND MAINTENANCE OF CALIFORNIA'S WORLD-CLASS
HIGHWAY SYSTEMIN THE FIFTIESAND SIXTIES AND SEVENTIES.

WHEN | ARRIVED AT THE INSTITUTE JUST UNDER TWO YEARS AGO, ITS
EXTENSIONHAD A SOLID AND VENERABLE REPUTATIONIN CALIFORNIA AS
A SOURCE FOR SHORT COURSESAND WORKSHOPS ON-AS ONE MIGHT
GUESS-HIGHWAY CONSTRUCTION AND MAINTENANCE AND TRAFFIC
ENGINEERING, TOPICS PRIMARILY DIRECTED TOWARDS PERSONNEL IN
CITY AND COUNTY DEPARTMENTS OF PUBLIC WORKS-THOSEFOLKS ON
THE FRONT LINE, AS IT WERE-FOR PROFESSIONAL EXCHANGES,
INFORMATION, TRAINING, AND TECHNICAL ASSISTANCE IN THE
APPLICATION OF INNOVATIVE TRANSPORTATIONTECHNOLOGIES.

A MARKETING STUDY PERFORMEDIN THE SPRING OF 1996, HOWEVER,

INDICATED THAT THE IMAGE OF ITS EXTENSION WAS JUSTA LITTLE BIT

BORING AND OLD-FASHIONED. ITS EXTENSIONWAS THE PLACE YOU CAME

TO LEARN THE BASICS OF TRAFFIC ENGINEERING OR HIGHWAY

MAINTENANCE, BUT IT WAS NOT WHERE YOU CAME TO LEARN ABOUT

ADVANCEDAPPLICATIONS OF INFORMATION OR SENSING DEVICES OR
ABOUT THE LATEST TRANSPORTATIONMODELS OR WHAT'S AT THE

CUTTING EDGE OF ANYTHING, EXCEPT PERHAPSASPHALT PAVEMENT
MAINTENANCE.

THE MARKETING STUDY LEANT SUPPORTTO A GROWING SENSEIN THE
INSTITUTE THAT THE TRANSPORTATION EXTENSION PROGRAM HAD
BECOME A LITTLE DISCONNECTED FROM THE RESEARCH GOING ON-
PARTICULARLY THE PATH RESEARCHPROGRAM-ASWELL AS FROM NEW
IDEAS GENERALLY BUBBLING IN THE INTERCONNECTED, INFORMATION-
RICH WORLD OF TRANSPORTATION.

THE PROCESSOF REINVENTION ACTUALLY BEGAN, MAYBE HALF A DOZEN
YEARS AGO, LED BY SOME FAMILIAR PEOPLE-ADIB, MARTY, BETTY

DEAKIN, DAN SPERLING,MEL WEBBER, AMONG OTHERS. ONE OF THE FIRST
ACTIONS TAKEN WAS TO BRING THE ITS EXTENSION PROGRAM BACK

UNDERTHE DIRECT ADMINISTRATIVE WING OF THE INSTITUTE ITSELF.

FOR THOSE OF YOU FAMILIAR WITH THE INNER WORKINGS OF ACADEME,
THIS PROCESSHAS BEEN FULLY AS TIME-CONSUMING AND BYZANTINE AS
ONE MIGHT EXPECT. THE NAME CHANGE FROM “ITS EXTENSION” TO “ITS
TECHNOLOGY TRANSFER"-LIKE WHAT USED TO HAPPENWHEN A WOMAN

GOT MARRIED-IS A SIGNAL OF CHANGED INSTITUTIONAL RESPONSIBILITY,
AS WELL AS DIRECTION.
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THE REORGANIZATION IS NOW NEARLY COMPLETE AND HAS RESULTEDIN
A REINVIGORATION OF OUR SUBSTANTIVE PROGRAM AND PRODUCED A
MORE COMFORTABLE “FIT" WITH THE KIND OF PROGRAM WE ACTUALLY
ARE. LIKE UNIVERSITY RESEARCH, TECHNOLOGY TRANSFER DEPENDS
HEAVILY ON SPONSOREDPROJECTS-ORSOFTMONEY. FROMA BUDGETARY
STANDPOINT, THIS PROGRAM HAS APPROXIMATELY DOUBLED IN SIZE
OVER THE PAST DECADE. TODAY OUR ANNUAL BUDGET IS WELL OVER A
MILLION DOLLARS, WITH MAJOR GRANTS AND CONTRACTS FROM
CALTRANS, THE FEDERAL HIGHWAY ADMINISTRATION, AND THE
CALIFORNIA OFFICEOFTRAFFIC SAFETY.

THE SHORT COURSES, CONFERENCES, NEWSLETTERS, BRIEFINGS,
TECHNICAL ASSISTANCE,AND LIBRARY INFORMATION SERVICESTHAT WE
SPONSOR-“TOUCH” SOME 4000 PEOPLE ANNUALLY. THAT'S A BIG REACH.
THE NAME CHANGE HAS ALSO HELPED STAFFBEGIN TO RE FOCUSON NEW
PROGRAM DEVELOPMENT, INNOVATION, AND WAYS TO SUPPORT THE
INTERACTION OF RESEARCH AND PRACTICE DURING THE SOMETIMES
FRUSTRATING PROCESS OF ADOPTING AND IMPLEMENTING NEW
TECHNOLOGIES.

AS WE MOVE AHEAD, WE WILL KEEP THE BASIC TRAINING PROGRAMSFOR
WHICH WE HAVE BECOME KNOWN, BUT WATCH FOR SOME MAJOR
EXPANSIONS INTO AREAS SUCH AS ADVANCED TRANSPORTATION
SYSTEMS, SIMULATION MODELS, COLLABORATIVE PLANNING, AND
AIRPORTOPERATIONS.

FOR THOSE OF YOU WHO MAY BE A BIT HESITANT ABOUT THE LINGO,
“TECHNOLOGYTRANSFER” GENERALLYREFERS TO THE PROCESS OF
MOVINGA TECHNOLOG¥FROM ONE VENUE TO ANOTHER. A TECHNOLOGY
IS BROADLYTHE PRACTICAL APPLICATION OF AN ORGANIZEDBODYOF
THEORY AND KNOWLEDGE-WE THINK IN TERMS OF TOOLS, METHODS,
COMPLEXPHYSICAL SYSTEMS.

WECOMMONLYALK ABOUTTECHNOLOGYRANSFERSFFROMCOUNTRY
TO COUNTRY, FROM ONE INDUSTRY TO ANOTHER INDUSTRY, AND FROM
THE RESEARCH LAB TO WORKPLACE. RECENTLY, IN SOME CIRCLES,
TECHNOLOGY TRANSFER HAS COME TO MEAN THE PROCESS OF
COMMERCIALIZING PRODUCTS THAT COME OUT OF THE RESEARCHLAB.
INDEED THERE ARE SPECIAL OFFICES OF THE UNIVERSITY THAT DO THIS-
FOCUSINGON PRODUCTIONOF VENTURE CAPITAL, PATENTS,AND SO ON.

THIS IS NOT THE CHARGE OF THE ITS TECHNOLOGY TRANSFERPROGRAM.
INSTEAD, OUR CHARGE STILL LOOKS A LOT LIKE THE OLD AGRICULTURE
COOPERATIVE EXTENSION, BUT WITH A MORE CONTEMPORARY, 21ST-
CENTURY TWISTAS IT WERE,DESIGNEDTO LINK US BACK CLOSERTO THE
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INSTITUTE'S RESEARCH PROGRAM, DISSOCIATE OUR PROCESSES AND
INTERESTS FROM THE SELF-SUPPORTING, CONTINUING EDUCATION
PROGRAM OF UNIVERSITY EXTENSION, AND MAINTAIN A MORE PRO-
ACTIVE APPROACHTO SUPPORTINGADOPTION AND IMPLEMENTATION OF
APPLICATIONSBASED ON ACADEMIC RESEARCHRESULTS.

THIS TRANSFERPROCESSIS SOMETHING TO PAY ATTENTION TO IN THE
UNIVERSITY BECAUSE SUCCESSFUL TECHNOLOGY TRANSFERS HELP
JUSTIFYTO PUBLIC FUNDERSTHE USEFULNESSOF RESEARCHPROJECTS.

BECAUSE A LOT OF LEARNING ON BOTH SIDES GOES ON DURING A
TECHNOLOGY TRANSFER, SUPPORTING THIS PROCESS FITS WITH THE
UNIVERSITY'S BROAD EDUCATION MISSION-NOT TO MENTION THE
INSTITUTE'S OWN SPECIFIC CHARGE. -AND BECAUSE TECHNOLOGY
TRANSFER ITSELF IDENTIFIES IF NOT CREATES NEW RESEARCH
OPPORTUNITIES.

NEW TECHNOLOGY APPLICATIONS HAVE A STRONG TENDENCY TO
UNDERGO CHANGE AS THEY MOVE FROM ONE ARENA TO ANOTHER:
PEOPLENOTONLY NEEDTO LEARN NEW CONCEPTSAND HOW TO USENEW
TOOLS, BUT THERE IS ALSO A KIND OF ORGANIZATIONAL “NESTLING”
PROCESSTHAT GOESON AS PEOPLE-THOSEORNERYINTELLIGENCES THAT
PERSISTIN TINKERING WITH THINGS-TAILOR IDEAS AND METHODSTO FIT
DIFFERENTPURPOSESDIFFERENTCULTURAL HABITS AND REQUIREMENTS,
AND DIFFERENTPARAMETERSFORHOW AN APPLICATION MUST FUNCTION.

AS THEY DO THIS, THEY MORE OFTEN THAN NOT ASK IMPERTINENT
QUESTIONS,REVEAL NEW KINDS OF PROBLEMSTHAT NEED SOLVING, AND
EVOLVE NEW AREAS FOR RESEARCH-AT LEAST FOR THOSE WHO ARE
LISTENING. WHICH IS WHAT MAKES TECHNOLOGY TRANSFER
INTERESTING.

AS | SEEIT, THEPURPOSEOF OURTECHNOLOGYTRANSFERPROGRAMIS TO
HELP SPEED UP ADOPTION AND IMPLEMENTATION ADVANCES. WE NOT
ONLY WANT TO DISSEMINATE INFORMATION ABOUT NEW IDEAS, BUT ALSO
TO EASE THE TRAUMA AND RELIEVE THE UNCERTAINTIES ASSOCIATED
WITH INNOVATION. OUR BASIC TOOLS FOR MAKING THIS HAPPEN ARE
EDUCATION, TRAINING, INFORMATION, AND TECHNICAL ASSISTANCE
EXPLICITLY DESIGNEDTO ADDRESSSPECIFICWORKPLACE APPLICATIONS.

AS WE ENTER THE NEXT FIFTY YEARS, OUR MISSION AT THE ITS
TECHNOLOGY TRANSFER PROGRAM IS TO STRENGTHEN THE BRIDGE
BETWEEN RESEARCHAT THE UNIVERSITY OF CALIFORNIA INSTITUTE OF
TRANSPORTATIONSTUDIESAND TRANSPORTATIONPRACTICEIN ORDERTO
FACILITATE AND SUPPORT THE PLANNING, DESIGN, CONSTRUCTION,
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OPERATION,AND MAINTENANCE OF EFFICIENT AND EFFECTIVE STATE-OF-
THE-ART TRANSPORTATIONSYSTEMS.

WE WILL DO THIS BY: NURTURING COLLABORATION BETWEEN
RESEARCHERSAND PRACTITIONERS; PROVIDING TRAINING, TECHNICAL
ASSISTANCE, AND INFORMATION THAT BUILD SKILLS AND KNOWLEDGE
NEEDED TO DEPLOY MODEL SURFACE AND AIR TRANSPORTATION
SYSTEMS,; PARTICIPATING IN THE DESIGN OF IMPLEMENTATION AND
EVALUATION STRATEGIES FOR FIELD OPERATIONAL TESTS; CONDUCTING
RESEARCKODNTECHNOLOGYRANSFERNTO TRANSPORTATIOIRRACTICE;
USING ADVANCED TECHNOLOGY TO PROMOTHECHNOLOGYRANSFER;
AND BUILDING AWARENESS OF AND INVOLVEMENT IN TECHNOLOGY
TRANSFERPROGRAMACTIVITIES.

OURVISION IS THAT THE INSTITUTE’S TECHNOLOGY TRANSFERPROGRAM
WILL BECOME A MAJOR INTERNATIONAL CENTER FOR ADVANCED
PROFESSIONAL EDUCATION  AND TECHNOLOGY  SHARING IN
TRANSPORTATIONENGINEERING, PLANNING, AND MANAGEMENT. WE ARE
BUILDING A PROGRAM THAT PUBLIC AND PRIVATE AGENCIESWILL TURN
TO FOR PROFESSIONAL EXCHANGES, INFORMATION, TRAINING, AND
TECHNICAL ASSISTANCE ON THE APPLICATION OF INNOVATIVE
TRANSPORTATIONTECHNOLOGIES.

IN CALIFORNIA, THE ITS PROGRAMWILL BE THE HUB OF SUCH ACTIVITY
AND PLAY A VISIBLE AND CRITICAL ROLEIN THE SUCCESSFULCREATION
AND DEPLOYMENT OF A 21STCENTURY TRANSPORTATIONSYSTEM THAT IS
EFFICIENT, SUSTAINABLE, INTEGRATED, MULTI-MODAL, AND THAT
IMPROVESTHE QUALITY OF PEOPLE’SLIVES.

| EXTEND AN INVITATION TO WORK WITH US TO ACHIEVE THIS VISION.
THANKYOU.

Institute of Transportation StudiesLibrary: The Next Generation
CatherineCortelyou,
Librarian;Institute of TransportatiorStudies

Somanyofyou arepeoplewho haveusedhelibrary for years,or peoplel haveknown as
voiceson the phone,or asauthorslisted in ourcatalog.It's beena greatpleasuréhavinga
reunionwith you or meetingyou face-to-facefor the first time duringthis 50® birthday
celebration. So |l feel asthoughI'm talking todayto a group of friends. | am alsovery
muchawareof my positionasthe lastspeakeon the lastpaneljust beforelunch.I'm sure,
asfriends,youwantmeto getright to thepoint.

The point is generationalchange: changingtechnology, changingsocial and cultural
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expectationsThe temptatiorwhenspeakingoflibrariesand informationtechnologyis to
fall into glowing descriptionfthe wondersthatlie aheadfo paint apicture ofwhatthe
nextgeneratiorwill belike. Butin fact,this audiencealreadyhasaprettygoodidea. You
know aboutdatabasesand CD-ROMs and the Internet, and for many of you theseare
essentialtools of your daily work. If you read the Wall StreetJournal or business
magazinesor evenUnited Airlines’ latestin-flight magazineyou know that information
managemenhasbecomea critical issuefor boththe private andpublic sectors.You know
that informationtechnologyis volatile, changingalmostdaily as newmachineryandnew
softwarehits the market. You may be awarethat ‘Moore’s Law’ is holding true: computer
chip speedandcapacityaredoublingaboutevery 18 months.

My grandmotherwho was ateenagewhenthe Wright Brothersfirst flew, watchedevery
NASAmoon launchon TV. | hopel retainthat samecapacityfor awewhenl! reach90 and
look back on the changesn the informationworld. We cannotpredictexactly whatform

the newtechnologiewill take,buttheywill beastonishing.

Although libraries are plaguedwith a public image as musty, conservativerepositories
sternlymanagedy a hopelesslyout-of-touchlibrarianwith glasse®n a chainaroundher
neckandapropensityto say“SSSSHHHH!”, thetruthis that libraries havealwaysbeenat
theforefrontin seizingandexploiting newtechnologiesfor information management.Not
all that long ago, library catalogcardswere hand-writtenand library schoolsincludeda
classin penmanshipThencamethatwonderful invention, thetypewriter! When| wasin
lbrary ~ school in the 1970's, catalog cards were sl laboriously hand-typed,  then
duplicatedby mimeoorthatnewmachine the photocopierln library schoolthey showed
us a film about computerlibrary catalogs—theydidn't havea real computerto showus.
Today on-line library catalogs, CD-ROMs, proprietary bibliographic databases,
microformswebsitesandelectroniccommunicationsreall everydayoolsofthetrade.

Thelibrary world is activelyaddressingooth the opportunitiesandtheimplicationsof the
newtechnologies:

The State of California and the University of California systemwidehavelaunchedan
initiative for a “Digital Library” to put massiveamountsof researcHiterature, numerical

data,and visual images of maps, atfacts and scientific  specimens on the web in a format
thatis organized,ndexedand systematic--quitean improvementover the resultsof the

usualwebsearch—andopento acces®$y all. A librarywithoutwalls.

The old Library School at UC Berkeley has re-constituteditself as the School of
Information Managementand Systems, with an interdisciplinary faculty expert in
technology, cognitive science economics,andlaw, in orderto addresghe broadersocial,
economic and ethical issuesreatedoy escalatingefficienciesin information management.

We have the opportunity for growth in transportation, as well. The Bureau of

Transportatiorstatistics,with the supportofthe Secretaryof Transportationhasincluded
in the ISTEA renewalpackagelanguagewhich would establishand fund a National
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TransportatiorLibrary, bringingto transportatiomesearcherandpractitionerghe benefits
enjoyedfor yearsby medicine agriculture,andotherfields throughtheir federally-funded
national libraries. Unlike those libraries, however,the National TransportationLibrary

would not takeform asamonolithic edifice in WashingtonD.C. Instead,it would usethe

newinformationtechnologieso enhanceand supportexisting transportatioribrariesin a

national network of information collectionsand information sharing. At this point, the

National TransportatiorLibrary is very broadlydescribedandits exactform hasyetto be

workedout.

| cannotcome right out and use this podium to take a public position on pending
legislation,but... | cantell youthatthisis anextraordinaryopportunityfor ITS Library,the
TransportatiorLibrary at Northwesternandthe stateDOT libraries. It will strengtherus
all. The conferencehearingson this part of the ISTEA legislation are scheduledor next
week. If you'd like moreinformation, including a list of committeememberdo contact,
there’sahandouton theregistratiortablein thelobby.

So, changeis happeningn the library world in generalandin transportatioribraries in
particular. As other speakershave discussed,the technological changesand the
social/culturalchangesarenot happeningat equalrates.In fact, asfar aslibrary usersgo,
we are still very muchin transition. ProfessoiNewell proudly maintainshis office asa
“‘computer-free zone.” Some library users approachthe online catalog with great
trepidation hitting a computerkey andthenjumping back asthough somethingawful, or
somethingwonderful, is aboutto happen.A new book by Don Tapscott, Growing Up
Digital, tells us that two-thirds of American children over age 6 know how to use
computers. Theywill soonbe our studentsandbeforewe know it they will be our next
generatioroffaculty.

This generations comfortablewith the new technologiesbut perhapsnot awareof its
limitations. Some studentstoday see the computeras the ultimate and only source of
informationandassumehat if it's notin the computerit doesnot exist.l gota call from a
studentwho had found our library web site and wantedme to help him with a paper
becauséiis own university had nothing on transportationWhat he meantwas, he had
foundnothingontransportationn his ownuniversity library’s website. “Haveyou spoken
with yourown universitylibrarian, “ I asked.“Well, no...” he said. “What universitydo you
goto?” Hereplied, “Harvard.” | gavehim atelephonickick in the initiative and senthim
offto discoverthe extraordinaryesourcesofhis own university. He hadto beeducatedn
the realitiesoftoday’s library world, aworld in transition.Perhapis notionsof research
were simply rootedin expediencebut it is also possiblethat he was influencedby a
popularculturewhichidolizesthecomputer.

Oneimageofthe computeribraryis shownin Star Trek.You know Star Trek. Evenif you
don’t watchit regularlyyou’re familiar with the premiseithroughall its seriesandsequels
thereare newtechnologiesnpewaliens,newadventuresn galaxiesandworlds where“no
man has gone before.” Assisting the starship crewis a know-it-all computerlibrary
containingall the accumulated&nowledgeofthe known universe,which somehowhasthe
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intuitive perceptiorto givejusttherightanswer.

The captain  might ask  as one student asked me, “Do you have anything on
transportation?andthe computemwould uncannilyreplywith the specific pieceof datathe
captain  needs, say a tip generation rate for supermarkets. OnTV, the computer never spits
out odd resultsor overwhelmingquantitiesof information. We area long, long wayfrom
Star Trek: The Next Generation. We may have doubts: Star Trek may not evenbe a
desirablemodel of informationmanagementWhatis unquestionablethough, is that we
areon afasttrackto a newparadigmin informationmanagement—both institutional and
technological—andwesomehovhaveto getfrom hereto there.

At ITS we areextremelyfortunateto be startingwell aheadn the processBeverly Hickok,
ourfounding librarian, establisheda tradition of excellencan the scopeanddepthofthe
collection she startedand seta model of personal,personableervicewhich we work to
continuetoday, and which cannotbe replacedby all the whiz-bangtechnologyin the
world. Beverlyis here,but the onething shereally hatesis to be singledoutin public, so
Beverly,don’t standup, andtherestofyou, don’tapplaudinlessyoureally can'thelpit.

Thankyou, Beverly.

Mike Kleiber, who succeededev asheadlibrarian, broughtus into the computerage,
occasionallykicking and screaming.To Mike we owe the conversionof the old card
cataloginto computerreadablerecordsand the inclusion of ourrecordsnot only in the
University’s systemwideonline library catalogput also in the nationalTRIS databasend
now the TRANSPORT CD-ROM, an internationalbibliographictransportatiordatabase
sponsoredby OECD. Mike also developedthe PATH database,creating the most
comprehensiveguideto literature concerningintelligent transportatiorsystems.On the
webit hasthousandsfusersamonthfrom all overtheworld.

Dan Krummes, who is my co-directorin the library— we sharethe position of head
librarian— has negotiatedexchangeagreementsvith numerousoverseasransportation
researctorganizationsgreatly expandingthe scope and coverageof our collection. Dan
setsthe standardor transportatiotibrary catalogingnhationally.

We nowhavea global collectionandusersfrom all overthe world. The HarmerE. Davis

TransportationLibrary now consists of nearly 300,000 volumes and is recognized
worldwide asanoutstandingresourceor transportatiorresearchDanand| areconstantly
consciousthat we are responsiblefor an extraordinaryheritage,madepossible by the

directorsandfaculty of ITS. It is the strengthof this heritagethat makesit imperativefor

usto move into the nextgeneratiorofinformationmanagemento exploitthe possibilities
and enhance services to our users.

What arethe first steps?My highestpriority is addressingssuesof inter-campusservice

to Davis and Irvine, our sister units of ITS, as well as expediting serviceto our
constituenciesitBerkeley,Caltrans andremotesites—thetelecommutindibrary users At
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theveryleast,we couldbe scanningequestedrticlesandtransmittingthemelectronically
to speeddeliverytime. This is alreadystandardibrary proceduren largerinstitutions.All
branchesof our Institute  could be publishing  our reports on the web. At Berkeley we
shouldtakeour archivesof Institute publicationsfrom 1948 on and makethemaccessible
full-text on the web. These are simple and not terribly imaginative usesof available
technologiesbuttheyareournextsteps.

With long-rangeinter-campusplanning and coordination of our Institute computing
facilities with our library facilities, | amconfidentthat the Institutein the nextgeneration
will providea state-of-the-arinformationresourcevhich meetshehumanandintellectual
needsofits users.

Throughthe webandelectroniccommunicationsve arenow serving aglobal community.

This weeklI've hadrequestdor informationfrom GermanyandKorea, private companies
andotheruniversitiesin the U.S., and continuationsofongoing email referencedialogues
with doctoralstudentsat otherUC campusesThroughthe TechnologyTransferProgram

've aso had inquiries from severalCalifornia cities. With the exceptionof Technology
Transferthelibrary is fundedby the Institutefor the Institute.

We refersomeprivate-sectoclientsto private-sectomformationbrokers,andwe generate
revenuefrom feesfor loansandcopies. Still ourlibrary public servicesoften resemblea
triage operation. Demandexceedsapacity.We needto broadenour baseof supportfrom
outsidethe Institute, from stateandfederallevelsaswell astheprivate sector,if thelibrary
is to maintain its excellenceand continue to provide serviceto all sectorsof the
transportatiorcommunity.

Sofar, I've spokenofthe library in glowing termsandl amvery, very proudof it. But I'm
hereamongfriends, solet me getrealfor a momentandtell it like it is. Our hopesfor the
future, for the nextgeneratiorofthe library, stemfrom the pursuit ofexcellence But they

alsostemfrom dire necessity.
Let metell you frankly abouttwo things:

First, mostof thecollectionis includedin the on-linecatalog,but not all. A critical gapis
thearticleswhichwereindexedin the old cardcatalogprior to 1984, which is the yearwe
were giventhe meango createonline recordsforjoumal and proceedingarticles.As you
well know, there is no comprehensivepublished or online index for articles in
transportation,and as you well know, the transportationcommunity beganpublishing
articleswell before 1984. Retrospectiveonversionofthesecatalogrecordsis essentiato
us today and critical to continuingscholarshipwhich will rely increasinglyon the new
informationtechnologies.In the library we are makingdo with a microfiche copy of the
old catalog,butthis informationis notaccessibl®utsideourwalls.

Second,our facilities. Thereis no room in the library to add more desks,personnel,or
computerdor users.Thereis no roomto addmore books—our collectionis growingata
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rateofabout3,000a year—andfor eachitemthatcomesin, onehasto be put in storageor
discardedThis is labor-intensivefor library staffand costly in termsof time for library
userswho needitemsin storage putwearemakingdo.

It rainedlastnight— no newsto thoseofyouwho wereatthe barbecueThefirst thing we
hadto do this morningwascheckfor leaks.It's notthe roof, whichhasbeenpatchedmany
times, it's the walls of McLaughiin Hall which now are admitting water. Until seismic
rehabilitationin about2003, we haveto live with it andthe toll it takeson our booksas
physicalartifacts. The University hasoffered us unlimited quantitiesof plastic sheeting,
andwearemakingdo.

As Prof. Kanafanisaidin the openingsessiorofthis Symposiumwe at the Institute have
many years of practice at making the best of limited resources.We are very good at
making do. Butwehavereached pointin the growth ofourcollection,the accessibilityof
our collection,the level ofservicewe canprovidein thelibrary wheremakingdo is getting

in thewayofiust doing it

Franldy, among friends, we have go to do better. And we havegotto do it together.The
nextgeneratiorofthe library dependnall ofus.
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