
Charting a New Course
in Transportation

Transportation Strategic Planning Seminars

John A.VoIpe National Transportation Systems Center
Cambridge, Massachusetts

January 1993





Charting a New Course
in Transportation

Transportation Strategic Planning Seminars

January 1993

U.S. Department ofTransportation
Research and Special Programs Administration

John A.Volpe National Transportation Systems Center
Kendall Square, Cambridge, Massachusetts 02142





Table of Contents

Background and Introduction ///

Executive Summary: Charting
a New Course In Transportation v

List ofAcronyms xxiii

Chapter 1: Transportation
and International Competitiveness 7

Chapter 2: Technological
Innovations and Human Factors 73

Chapter 3: Intermodal Passenger
and Freight Transfer 29

Chapter 4: Energy, Clean Air
and Other Environmental Factors 43

Chapter 5: Freight Transportation 61

Chapter 6: Urban and Suburban
Transportation 73

Chapter 7: Intercity Passenger
Transportation 85

Chapter 8: Rural Transportation 99





Background
and Introduction

Insupport of theDepartment's Strategic Planning effort in theOffice of the
Secretary, theTransportation Strategic Planning and Analysis staffof the
John A. Volpe National Transportation Systems Center conducted aseries of
eightone-day seminars during themonth of December 1991 in Cambridge,
Massachusetts, Washington, D.C. and KansasCity, Missouri.

The purpose of these meetings was toupdate and expand theDepartment's
knowledge and understanding ofconditions in theoverall transportation
environmentandrecentdevelopmentsaffectingtransportation in the United
States andinternationally. Attendeesatme seminars included representatives
from major transportation users, providers and suppliers; state and local
government agencies such asstate Departments ofTransportation and
Metropolitan Planning Organizations (MPOs); academics andother
transportation experts and analysts; and officials from theVolpeCenter, the
Office ofthe Secretary andthe various Department of Transportation
operating administrations.

Fourseminars were organized on market areas, and fourseminars on
cross-cutting themes. Foreachseminar, participants were sent an"Issue
Paper" suggesting topics forthe meeting,along with background information
andsuggestedkey questions foreachofthese topics. These Issue Papers
wereprepared by theVolpe Center staff,solely for the purpose of suggesting
important issues whichseminar participants mightbe interested in pursuing
during the meeting.

A non-governmental transportation authority servedas facilitator foreach
seminar meeting. The facilitators introduced each session,posedquestions,
andchose participants to speak. The Department ofTranspoitation is
grateful forthe helpful andprofessional serviceeach facilitator rendered in
this seminar series. The facilitators were:

Cross-Cutting Issues:
International Competitiveness Dr. James Ling

Technological Innovations and Human Prof. Thomas Sheridan
Factors In Transportation

Intermodal Passenger and Freight Ms. Carol Colman
Transfer

Energy. Clean Airand Other Ms. Nancy Rutledge-Connery
Environmental Factors

Market Areas:

FreightTransportation Prof. John Meyer

Urban and Suburban Transportation Prof. Robert Paaswell

Intercity Passenger Transportation Prof. Alan Altshuler

Rural Transportation Mr. Larry Harmon



iv

Thispublication presents summaries ofthese eightstrategic planning
seminar. The "Background" section foreach majorissueis exerpted from die
IssuePaper distributed to attendees priorto the session. The "Seminar
Discussion" sectionforeachmajorissueis asummaryofthe general flowof
the discussion on thatmajorissueandofthethoughts andcommentsthat
arose in thatsession. This report, therefore, does not reflect thepolicies or
positions ofthe Department ofTransportation.



Introduction

Executive Summary

If there was a dominant theme at the

recent series of seminars hosted by
the John A. Volpe National
Transportation Systems Center,it
was that business, the public and all
levels of government face a new
world in transportation, one in
which quick technological fixes are
farless importantthaninnovative
ideas and new thinking acrossthe
board.

While the United States boasts one

ofthe best transportation systems in
the world, a growing set of
international and domestic demands

challenges the system at every level.
Changes in the globalmarketplace
are forcing privatecompanies to
squeeze efficiencies out ofan aging
transportation infrastructure.
Meanwhile, federal, state, and local
governmentsmust grapple with new
ways ofdoing business themselves:
working more effectively across the
modes oftransportation; creating
new mechanisms for coordinated

actions and policies; balancing
market forces against other goals of
good public policy;and findingnew
ways to work hand-in-handwith the
private sector through partnerships
and other cooperative efforts.

As one seminar participantput it, the
U.S. transportationcommunity
needs a whole new vision ofthe role

oftransportation in die economy.
The old approachto transportation
centered on building infrastructure,
obtaining funds, andmeeting basic
safety and other legal and regulatory
requirements. Today, the
perspective has to encompass
providing mobility, service.

competitiveness and good
management, in additionto
addressing public concernsaboutthe
environment, energy and
accessibility for all Americans. A
top-to-bottomrevolutionin thinking
is exactly what may be required.
"It's as ifwe need to take a

'time-out' to take stock ofthe

current situation and problems
before jumping in with new
solutions," another added.

A new piece oflegislation has
gainedthe attentionofnearly
everyone working for U.S.
transportation: the Intermodal
SurfaceTranspoitationEfficiency
Act of 1991 (ISTEA), signed by the
President on December 18,1991.
That law does express a revolution
for transportation. It statesthat"it is
the policy of the United States
Government to encourage and
promotedevelopment ofanational
intermodal transportationsystem in
the United States to move people
and goods in an energy-efficient
manner, providethe foundation for
improved productivity growth,
strengthen the Nation's ability to
compete in the global economy, and
obtain the optimum yield from the
Nation's transportationresources."

A new focus on "intermodalism" has

the potentialnot only to improve the
"door-to-door" delivery techniques
that just-in-time management of
inventory has fostered in freight
transportation, but also to bring
about better passengerservices and
even a number of social benefits in

the areas of reduced traffic

congestion, energy usage, and
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Connecting
the Modes:

The New
Priority

environmental impact At the same
time, many ofthe obstaclesto
greater connections between modes
of transportation for both freight and
passengers are institutional rather
than technical or structural.
Rivalriesandoverlapping
responsibilities amongpublic
agencies, financial constraints in
both the publicandprivate sector,
and questions about who should
fund intermodal projects canall
forestall ordelay progress.

Transportation suffers worldwide
from the segregation ofindividual
modes, one participant said. And
the costs ofimproved links between
modeshavebeensignificandy
underestimated. So far, the private
sectorhasbeenleadingthe way in
connecting themodes and taking
advantage of the benefits ofeach
mode. Of course, businesses'
livelihoods depend upon it The
United Parcel Service(UPS) puts
2,000 trailers daily on railroad flat
cars, and "we use all the modes," a
company representative said. UPS
wantsmaximum cooperation
betweenthemodesin providing
service,aswell aspublicpolicies
that permitandencourage that
coordination.

Forits pari, the publicsectoris also
coming around. Port authorities are
pursuing better connections between
railroads and docks, as well as
improved truck access, but such
initiativesareexpensive, a port
authority official stated. There are
also efforts to accommodate

passengers better by providing more
effective access to service and easier

transfers between the modes -- mass

The gainsin transportation in the
1980s can be traced to initiatives to
respond to the promises ofincreased
competition, deregulation and
time-based manufacturing;
improved cooperation among
carriers and modes and between

carriers and their customers;
increased investment in maintenance
andrehabilitation ofsystems and
vehicle fleets; application of
information technology; and
improved safety, energy efficiency
andenvironmental performance.
But much work remains to be done.

transitconnectionsto airports, for
example.

While redesigning and retrofitting
existing infrastructure to add
intermodal connections is expensive,
better planningin the future could
improve interconnectivity from the
start One government contractor
citedthe possibility ofnew airports,
forexample, thatmight be built on
remotesitesoutsidecongested
population centers. Such facilities
mighthandle morepassengers and
larger aircraft, like the proposed
National Aerospace Plane. They
would alsohave to rely on ground
transportation connectionsto get
people to and from the new sites.

At present however, much remains
to be done to connectexisting
facilities and modes of

transportation. To date, freight
shippers have been most successful.
Their secret: using information and
informationtechnologyto crackthe
tough schedulingquestions,while
employing managersor agentsto
oversee shipments from point to
point.



Accordingto one shipper,the
advantage freightshippershave over
passengers is that freight shippers
not only know the origin and
destination, but also can turn over
cargoto someone who can take care
ofarranging andmanagingevery
stepinvolved in moving the
shipment between the two locations.
A business that is shipping freight
doesn't necessarily care how a
package orcontainer getsto its
destination - as long as it gets there
on time at an acceptable price. But
passengers make theirown
transportation decisions,and
generally eachindividual hasto take
responsibility forarranging and
making transfers between the
various modes of transportatioa
Unless they go to a travel agent
individual passengershave no one to
provide the sameservice- andeven
travelagents do not coverevery link
between origin anddestination.

Lest publicpolicy expertsmake the
mistake of assuming that better
information can solve all the

problems in transportation
connections, one official cautioned
that there are still infrastructure

problemsthat informationalone
cannot resolve. Even from die

standpoint ofoperations, thereis
more thanone entity involved in an
intermodal movement, usually
different modes and different public
agencies. If additional facilities or
structuresareneeded to provide
connections, one public official
acknowledged,"We end up focusing
on who should pay for an
improvement in the system rather
than how to best serve the

passengers' needs."

Another public official admittedthat
freightproviders areprivateand
often have the flexibility to be more
innovative than public sector
providers ofpassenger
transportation. Partof that
innovation involves working more

closelywith customers. By doing
so, tmckers have improved their
own internal efficiencies and cut
theirlogistics costs. This, in turn,
helpskeep down the pricestruckers
charge theircustomers. "I'm now
timingmy drivers andcounting
packages perhourmoved,justlike
UPS -- which is a model to us all,"
one managersaid.

The U.S. Postal Service straddles the
freight andpassengertransportation
systems. In addition to road and
rail, it uses commercial aircraft for
moving mail, andthese flight
schedulesarepassenger-driven.
Thus, anunplanned schedule change
candisrupt a ground connection.
During holidays mailbags canbe
kept offa flight so the airline can
handlemore passengers andtheir
baggage. This givesthe Postal
Servicea special interestin how the
modes are connected - and what
alternatives are available at any
given moment

Forpassengers, convenienceseems
to be one of the most important
measures of successful
transportation. For thatreason, it is
difficult for mass transit to compete
with automobiles. The connection

between airlines and mass transit
systemsis anexampleof this
situation. One attorney explained
thatairport authorities often derive a
significantportion oftheirtotal
profits from carrental agencies and
parking lots. Thus, it is not in the
airport'sinterestto help facilitate
convenient connections between

airlines and mass transit The result

these connections are not

encouraged, andpeopledrive their
own cars or rent diem at the airport

And there are other obstacles to

better connections through mass
transit. The plannerstalking about
building a "maglev" system (a
magnetically levitated train) to serve
the Orlandoairportfound they might
have difficulty arranging smooth
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baggage transfers between the
airline, the maglev train and the
pointofdestination for arriving
passengers. The reason: they were
told they could not alter the
three-lettercode on airplane
baggage to indicate an
airport-maglev connection because
airportcodes aregoverned by
international agreement And, when
they asked aboutchecking bags at
the Maglev station rather than inside
the airline terminal fordeparting
passengers, airportsecurity said no.

In some passenger services, like
Carnival CruiseShips, bags are
checked from the airportto the
traveler's room on board. This is

accomplishedby a"thirdparty" who
takes careofboth passenger and
baggage. Such third partiescould be
the model for anew type ofservice
in the whole intercity travel market

In many respects, such services are
not simply a matter of convenience.
New York City has realized that a
more friendlymeans ofgetting from
one mode to another could benefit

its tourism industry. The city has
establishedexpedited airport van
service from the downtown

Manhattan air terminal to the East

River Ferry andon to the airport,
and is talking aboutdeveloping a
direct"train to the plane" to carryair
travelers between downtown and La

Guardia and Kennedy airports.
Twenty years ago, said one railroad
representative, no one expected
intermodal third parties to grow. It
happened in freight;why not for
passengers? He added, "I would pay
more as a passenger if it were
available."

Another participant pointed out that
in Europe it is possible to make a
long journey in which every public
transpoitationleg is safe,
non-threatening, and has a
station-master ifone needed help.
To achieve the same goal in the
U.S., systems designers have to

bring the logic ofdoor-to-door
service from freighttransportation to
the passenger side.

While the U.S. may now have
superbsegments ofa good system, it
does not yet have a superbsystem.
Overall,whether passengeror
freight, there arestill problems in
connecting the modes. Some
participants put the blame on the
institutions involved rather than on

technical or regulatorybarriers.
Another contended that there are

regulatory and technical barriers,but
they could be overcome ifthere
were the institutional will to do so.

Whatever the reason, lack of
connectivity can hurt not only
domestic business, but also U.S.
international competitiveness. For
instance, Conrail has ten rail
terminals in the New York City
area, but none is convenient to the
seaport. In contrast,cargo in
Halifax,Nova Scotia can go directiy
from ships to trains, and Halifax is
now competing with the Port of
New York for ship traffic.
Moreover, the Canadian government
assisted Halifaxin making this
competition possible.

The move towardgreaterintermodal
connectivity in the United States
seems to be gainingsteam. Dade
County, Florida, for instance, is
planning a multi-modal center
outside its airport, which will be
connected to the airport via a
"PeopleMover" - with parking,
rental cars, transit and Amtrak all

available. A key fact in making this
possible: DadeCounty controlsall
the places in the intermodal chain.

A transportation official from
Massachusetts provided another
example - the South Station
rehabilitation projectin Boston -
only the chain ofcommand was not
nearly so simple as Dade County's.
He explained that the project
required the involvement ofnine



The Merging of
Information and

Infrastructure

different government agencies,
including the Massachusetts Port
Authority (Massport). While there
were many institutional hurdlesto
overcome, South Station now links
Amtrak, commuter rail, subway,
local and commuter bus and taxi

services: animpressive featof
integration in aheavilycongested
city.

Besides institutional hurdles, the
otherstumblingblock involves
money - who is goingto pay fora
project thatconnects andbenefits
more than one participant? The
same Boston official recounted that

the Massachusetts Bay Transit
Authority wanted to move the
airport station stop forits BlueLine
subwayto LoganAirport terminal.
Massport liked the ideaofan
improved subwayconnection, but
wouldn't pay for the move. The
state legislaturewanted Massport to
pay,so they cameto animpasseand
the subwaystation is stilla5 to 10
minute bus ride from the airport

"I find it depressingthat even here
in Boston," one regional
transportation officialremarked, "we
have Amtrak, which has the intercity
service and also runs our commuter

railservice,but you can't callone
placefor information. If you live in
Wellesley [a Boston suburb served
by commuter rail], you can't find
out how to get to New York City by
train and do it on one ticket Even

within the rail mode, where there is
the same operator, there's no
intermodalism."

This official's complaint represents
another aspect ofthe intermodal
challenge: Beyond simply
connectingthe modes, how do you

Similarly, a New York/New Jersey
PortAuthority official cited the Van
Wyck Expressway, which is
important for access to the New
York airports. The statewantedthe
PortAuthority to pay to improve the
Expressway, since the airports
operated by the PortAuthority
would be major beneficiaries.

Partof the answer to surmounting
institutional and economic barriers

lies in the new emphasis on
intermodalism in ISTEA. As this

area receives more attention and
some funding is made available,
new answers to old problems may
be found. Many ofthem will
involve some form ofpublic-private
cooperation, asin the success of
vans andlimousines serving airports
where there are no convenient mass

transit connections. In order to
succeed, these van and limousine
companieshave to be given
convenient accessby the airport -
and that means public-private
cooperation.

use information and information

technology to make them operateas
thoughthe differentmodes and
carriers were one? On the simplest
level, there is the issue ofmaking
useful information available. For a

consumer,one telephonecall should
ideally be all it takes to get the
answer to any question about
availabletransportation, including
the physicalcondition ofa highway
or schedules and weather at airport,
bus and train terminals.

Another participantpointed to
Europe, particularlyGermany,
saying "There's a single book that
describes all the public
transportation andthe schedule for a

ix



given town. They've done that for
years and years,andinstitutionally
they know how to supportthat - and
they have market uses for it" Some
suggested that the United States
should also have centralized sources
for such information.

Participants noted that a lot of work
is beingdone on the design,
development andexploitationofan
"information infrastructure" made
possible by electronic data
interchange, or EDI. In essence, this
involves overlaying an information
infrastructure onto the physical
transportation infrastructure, with
the goalofenhancing andexpanding
the availability ofsafe and reliable
transportationoperations.

In fact, one participant pointed out
that there is a blurringofthe
boundaries between vehicle and

infrastructure in transportation. For
example, the so-called "smart cars
andsmarthighways" ~ or Intelligent
Vehicle Highway Systems (TVHS) -
is being designed to allow smoother
traffic flows, reduce collisions, and
help peopleavoidcongestion
through the use ofcomputers in the
vehicles and roadway. In such a
system, you can no longer consider
separately the driver, the vehicle,
and the instrumented highway, since
they are all linked to the same
information baseandare interacting
in real time. This implies thatthe
design, development and operation
ofthe infrastructure (traditionally
the government's responsibility) and
the vehicles (historically produced
by the privatesectorandoperatedby
private individuals or companies)
will have to be viewed as an

integrated system designed, built
and operated cooperatively by both
the public and private sectors.

But could such an improvement in
transportationcapacity and
performance lead to more
congestion if it encourages freight
shippers and passengersto use the

transportationsystem more? One
issue in Europe,an industry
representative explained, is that
just-in-timemanufacturing may be
forcing inventories out of
warehouses and onto the

transportation system, especially
into trucks, which increases road
congestion. Some Europeans
predictthat the resultmay be that
transportation gridlock will block
economic growth. Some
participants sawthe samething
happeningin Tokyo, and predicted
that it will happenin the Northeast
UnitedStatesandat some ports, too.

Other participants, however,
doubted that the same thing would
occur in the United States,
especially since travel distances are
so much greaterand industrial
activity is not as concentratedas in
Europe. A UPS representative
explainedhow his companyhas
changed its operationsand even
locations to accommodate

just-in-time management UPS, he
said, is building additional
warehouses at its hubs to keep
vehicles' road time to a minimum.
The company also tries to convince
manufacturers to locate close to

these hubs, further limiting the
distances traveled for deliveries.
Thus, just-in-time canactually
relieve congestion in some instances.

Added anindustry analyst if we
resolve our congestion problems
before other countries do, that will
give us a competitive advantage. In
fact said auniversity researcher, the
U.S. infrastructureis quite good
compared to Japan or Europe with a
few exceptions, such as high-speed
rail. The problem he cited is that the
United States tends to invest a lower

percent ofits Gross Domestic
Product (GDP) in infrastructure than
our competitors. This investment
gap will catch up with us, he added,
and could have a detrimental effect

on our productivity.



The Market

for Data

One ofthe most common topics
raised in these groups was the lack
ofreliable, up-to-date statistics that
are needed for understanding and
making decisions in many
transportation-related areas. As one
regional government representative
said, "We are data rich, but
information poor."

There is a need to process, analyze,
and convert availabletransportation
data into useful information for

plannersanddecision-makers,
including shippers, travelers,and
operators. In fact transportation
data services could emerge as an
important field and become a critical
partof an overall information
infrastructure in transportation.

One participant suggested that there
is a real market niche here that could

be exploited using off-the-shelf
technology. On-requestinformation
on transportation services,including
various options, costs, andlogistics
for point-to-pointtransportation for
people and goods, could be used at
all transportation nodes and hubs.

"Frankly," said one industry
representativespeaking about
passengerstatistics,"we don't have
a database to talk from except as it's
reported through the airsystem.
Amtrak doesn't have to report
publicly; the bus systems don't have
to report publicly - only air. Until
we have data to look at

transportation, I don't know how
you do the rest of the analysis."

Another official told of a recent

effort to try to gather informationon
passenger travel data bases. They
were quite limited, he said, andthere
wasn't even enough quantitative
datato do the analysishis office was
attempting. "There is a need for
better andmore detailedquantitative
tools," he added.

City transportation planners also
lack the right data. We can count
the numberofpassengers traveling

and collect figures on hotel
occupancy, one said, but we do not
know the cause and effect

relationships. This situation seems
to apply equally to freight and
passenger movement

One government official cited the
example ofwhat he called the
"intercity passenger distribution
system," which he maintained is too
often looked at as separatepartsofa
whole, as opposed to a unified and
coherent system. "Right now, both
at the federal level and more so at

the state level, when we talk about
more flexibility being given to
transpoitation monies available to
the states, both levels are going to
need tools to help them assess the
questions we've been kicking
around, and we don't have those
tools. We don't have the tools, the
mechanisms, the models. We don't
have much of a capability for
assessing intercity passenger
demandor supply andhow they
interact" He concluded by stating
that this area should be a top
priority,especiallyat the national
level, "because that's the only way
it's going to get started."

Joining the chorus, another
participant noted that thereis good
railroad data on freight traffic,
except for transfers to and from
railroads at intermodal links, and
there is good water-borne freight
data. The big gap is truck data,
which represents awhopping 80
percentofallU.S. freighttraffic.
Dataon urban commuting, including
origin,destination, modes and
transfers, is also spotty and
out-of-date.

Besides these issues related to traffic

volumes andtravel patterns, there is
also a lack ofcritical data in the

growing field ofhuman factors
research ~ how people use and
interact with transportation- which
is critical to safe as well as

comfortable and efficient operation
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Private and Public
Sector Roles in
Transportation

ofall transportationvehicles and
systems. "Most of the datathat we
use in the human factors field is data

that was generated duringWorld
War II," one scientist remarked.
"And since that time, the level of
supportfor the developmentof this
kind ofdatahas declined severely."

When the issue ofwhether the

government should gathersuch data
came up, a reporter asked the
scientistwhy the government should
do it and not say, Ford or Nissan.
The scientist's response: this type
ofdata needs to be gathered over the
long haul - the payoff will not come
in two to three years,but rather in 10
to IS years. And that he
maintained, requires a government
organization with long-range
perspective.

Human factors data from World

War II, others pointed out was
generated throughthe government's
military labs. At present
Wright-Paterson Air ForceBase has
begun a project to pull human
factors data together. But, they

Onegoal ofgovernment policy
should be to help public and private
sector decision-makers at all levels

to make sound, informed choices of
where to invest in transportation for
the future. ISTEA provides many
new opportunities to use surface
transportation money andauthority
in innovative ways, one participant
said. If the new ideas work, then we

benefit

A government officialpointed out
that the federal government does

added, some sort ofnational
interchangeofdata is what is really
needed to identify what we know
and what information we need to

gatherto have a true national
database that characterizes our

human performance.

"We spend much money on data
collection," one public official
admitted, "but do we ask the right
questions?" There are,of course,
plenty ofquestions, but this official,
like other participants,believed that
both government and the private
sectorneed to go beyond gathering
data for specific, proposed projects,
and move toward collecting data on
a regular,system-wide basis.

Whether the subject is human
factors or travel or infrastructure,
there seems to be a demand for

cooperation and sharing ofdata
between government and private
sector. The only pitfall, one
participantpointed out is the
problem ofprivacy issues in some
areas of data collection and

exchange.

very little planning for projects;the
states do most ofthat What role

should the Federalgovernment play,
then? Should it support state and
localgovernments andbusinessesas
the appropriate ones to make
investment choices? Should it

encouragethem to invest? Should it
make funds available for alternative

options, in orderto promote
competition? Should it lay out a
planforanew transportation
system, as it did with Interstate
Highways?



A university researcher had a quick
reply to the last question: While the
Interstate Highway System was a
success, it would be a mistake to
copy it again. Rather than adding
new pieces to our crumbling
infrastructure, we need to do a better

job ofmaintaining andmanaging
what we have.

According to other participants, the
new legislation could have some
unintended consequences. For
instance, said one researcher, how
can we develop a national
transportation policy when the
federal level collects transportation
funds and simply hands them out to
states and localities? Yet, as a
government official pointed out this
is happening at a time when the
economy is becoming global.

Joining the fray, an industry
representative said, "The NTP
[National Transportation Policy]
tried to create a 'vision,' which is

often lacking in government, but
what happened to strategic planning
down in the agency? Is there a
vision? Hell no! The Japanese
show much more vision in their

infrastructure investment TheFAA

took 3 years to develop an R&D
plan andhad to be compelled by
Congress. They don't know the
meaning ofstrategic planning, and
you cannot compete without a vision
ofcompetition."

At anothersession, a participant
pointed out that the average tenure
of federal and state officials is much

shorterthan the timetable required
for planning,developing and
implementing new transportation
systems or improvements to the
infrastructure. But another

participant warned that government
should not get into the game of
choosing particular transportation
systems or technologies or areas of
R&D to promote. This kind of
government policy can hurt
competitiveness and get in the way

ofachieving the long-term goals,
especially for small companies. A
premature government decision to
favor one technological alternative
over another could easily cut short
valuable work by companies that are
investing in developing other
alternatives.

A researcher agreed that there were
plenty ofbad government subsidy
decisions. But, he countered, if we
don't make some choices about

where to put U.S. investments, we
will end up losing. An industry
representativemade a similar point:
"We need a credible industrial

policy to support our trade policy.
Industrial policy means government
support for industrial development
including certain industries." The
researcher countered that, rather

than industries, the government
should tackle the issue directiy by
choosing specific technologies, and
accept the fact that some mistakes
will be made along the way. But, he
added, this will require political
leadership.

"Letting 100 technologies bloom,"
noted another, "is very expensive.
In other countries where there has

been government support, they are
trying to find alternative ways of
supporting technology development
than sinking the amounts ofmoney
into them that they have in the past
It's going to be harder and harder to
let 100 technologies bloom. We're
going to have to do a much better
assessment ofwhat the promises are
along the way."

"Technology is never bom full
grown," auniversity representative
added. "We have to sit back and

have a longer-term vision of things.
I can't help but observe when we
see a lot of these high-speed rail
initiatives at the state level, that the
technology that is chosen or the
technologies that arecompeting are
invariably foreign-produced
technologies."
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To the issue of whether or not the

United States should let other

countries develop technology and
then buy it one participant
explained that not all the
information and technical

understanding comes to you when
you buy technology. You lose the
benefits of the learning process that
comes when you develop
technology yourself. Another
participantadded that once the
human capital and knowledge
involved in developing technology
are lost, they arevery hard to regain.

As in other fields, there is a need for
improved technology transfer to the
transportation sector and within
transportationitself- from
government labs to commercial
applications, from military
transportation systems to civil and
commercial products and services,
and from mode to mode. An

example of the latter would be
applying air traffic control and
management technologies to surface
transportation modes.

As one researcherpointed out
transportationhas historically had a
large public sector-segment, so the
real question involves what the
government can do better than the
private sector without harming the
private sector. Added a financial
official, the government should be
non-interventionist except in areas
such as safety and environmental
regulations.

One university researchersaw a role
for both the private and public

sectors. He stated that the

government should look at enabling
technologies, such as the
development ofintegrated networks
and better methods of tracking
shipments. To make sure the private
sector can play its part, the
government should also continue its
deregulation policies and stimulate
the growth of free trade, while at the
same time focusing attention on
information and communications

technologies.

But a financial representative
pointed out that the U.S.
government's role can be
complicated. If we take service and
manufacturingindustriesseparately,
the government can intervene to
promote technologies that help
manufacturing, but how can it best
help service industries without
resorting to subsidies? The
government must decide whether to
help one or the other, or both.

A university representative
countered that you cannot choose
between manufacturing or service
sectors. From a technology and
industrial policy standpoint a
technology is criticalwhen it affects
our ability to develop other
technologies and apply them to
promote economic growth. This is a
more importantgovernmentgoal
than efficiency. To the extent that
other countries promote these
technologies or restrict trade without
similar U.S. actions, the United
States suffers.



Technology Fixes:
Only Part of
the Answer

In the session on clean air, energy
and the environment, there was wide
agreement that government should
avoid the temptation of trying to rely
on technology fixes alone.
Technology may appear to offer a
solution in the short term. However,
there is generallya need for broad,
coordinated mechanisms involving
public awareness and federal, state
and local cooperation, as well as
social, economic or regulatory
changes that would help support
technical solutions.

One environmental project manager
stated, "I think we have to get away
from the perspective that technology
is going to solve all our problems —
I think that's part of the problem.
As we look at transportation issues,
too many ofthem are being assumed
away by the advent ofnew and
improvedtechnology,like
compliance with the Clean Air Act."

This manager pointed to examples
like the "California car" and

reformulated fuels, proposed as
means of attaining clean air goals.
These alone, he added, are not going
to accomplish what we want in
terms of air quality for the future. "I
think there has to be a

comprehensive look at behavior,
incentives and disincentives, and at

somethingother than technological
fixes for transportationproblems."
A regional transit manager agreed.
"It's kind of the old thing," he said.
"We've got some technology that's
a solution; now let's go find a
problem that it will solve."

Other times, technology is not to
blame - bad policy is. One transit
chief said, "We're building rail in
Los Angeles. Professionals don't
think L.A. is the best place to put
rail, yet the politics and policy at the
city planning commission sort of

fueled this project... the glamour
of building rail. We wanted to be a
big name city. We were the only big
name city that didn't have rail;
therefore, I think it kind ofjustified
itself... In the biggerpicture, it
wasn't a solution to meet a

transportation problem. It was an
issue of image."

Proposals to invest in new
technology should come out of solid
research and analysis. And policy
must take into account not only the
glamorous, cutting edge technology,
but also the smaller-scale

incremental improvements that
might be all that is needed in some
areas. A university representative
stated, "There's no question that
there is a pool of technology that can
be tapped to address these
transportation problems. By and
large, I would argue that these
would result in useful marginal
improvements in the current
transportation system." But he
continued, "at the same time, we can
do a lot to improve present
technology. We don't seem to
emphasize very much, as in the
Japanese model, for example,
continuous incremental

improvements in the systems we
already have. That is something we
should emphasize, not to mention
some of the longer-term, riskier,
breakthrough, high-tech solutions."

He, like others, stated that there
have to be institutional mechanisms

designed to nourish technological
innovations not in isolation, but
within the broader context - what

the country needs, what else is
happening to society and the
economy, and how all the other
factors come together in
transportation.
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International

Playing Field

The intemational market is getting
more and more important for
transportation andthe whole U.S.
economy. The U.S. approachhas
been to try to open foreign markets
to U.S. companies and to achieve a
"level playing field" in terms of
government trade barriersand
subsidies. As one researcher noted,
there's a new definition of"level

playing field": "If they carry a big
stick, we will, too." In other words,
if other countries are going to use
subsidies and tariffbarriers and

other policies that promote their
industries and businesses, then the

United States may have to take a
more aggressive standin orderto
defend U.S. interests. It was the

combination ofbusiness interests

and Congress that forced the
administration to take up some
sticks over the past few years.

Anotheruniversity representative
suggestedthatmaybe the United
States should not promote the spread
ofbetter transportation methods
overseas, like UPS and Federal
Express expanding in Europe. Why
contribute to the efficiency ofour
competitors,he asked. The first
researcher answered that the basic

logic for intemationaltradeis that
everybody benefits from
improvements in efficiency, in the
same way that we have benefitted
when foreign trading partners have
boughtcomputers (often U.S.-made)
to manage their businesses. He
added that neither the U.S. nor

foreign governmentshave clean
handsregarding 'level playing
fields". For instance, Airbus claims
thatas a European companytrying
to sell its aircraft in the United

States, it is facing a market
dominatedby two established U.S.
manufacturers. In addition, the U.S.
does not allow foreign airlines to
buy surplusgatesasU.S. airports
andcompete with U.S. airlines.

Another participant pointedout that
the sheer size of the U.S. air travel
market is an engine ofliberalization
in world aviation. Foreign airlines
want so much to serve that huge
U.S. market that we have great
leverage to convince other countries
to open up their markets. One
industry representative warned that
we should not be misled by
Europe's talk ofmarket
"liberalization": the European
market is not as "liberal" as we

might think, especially when it
comes to protectingtheir airlines.
He added that U.S. aviation

developed with close ties between
aircraft builders and airlines,

whereas the European system
revolves around ties between those

groups and government This
actually gave U.S. aircraftbuilders
an advantage in being able to
understand and serve their

customers' needs; however, the
Europeans may be learningto do the
same.

Many industries see themselves as
intemational companies, and they
can be hurt when the U.S.

government takes bilateral positions
that constrain the growth ofan
efficient worldwide transportation
system, explained one industry
official. A government official,
however, saw things differendy: the
government uses different
combinations ofbilateral and

multilateralapproaches, depending
upon the case. Forexample,
European Community (EC)
negotiators aresometimes less
flexible than individual country
negotiators andthus progress in an
EC forum is often slower and harder

than in a bilateral forum. On the

other hand, EC bureaucrats can

often be more "liberal" than the

separatenationalgovernments.



Competitiveness
and National

Security

Transportation
Disadvantaged: Will

They Slip Through
the Cracks?

One ofthe major single users of the
nation's freight transportationassets
is the Department of Defense.
Desert Storm highlighted some of
the shortfalls in airlift and sealift,
and it brought into question
legislation that dates back to World
War I and World War II. Many of
the laws on the books covering
maritime transportationwere
designed to ensure that the Defense
Department would have adequate
transport in a crisis or war.

One example is the Jones Act,
which prohibits non-U.S. flag
carriers from carryingcargo
between U.S. ports. One recent
report estimates that the Jones Act
may cost the United States $4 to $10
billion each year for the sake of
enabling U.S. shippers to earn an
extra$600 million in annual profits.
Some participantsthought
modifications to the Act were long
overdue. Others were just as
adamant that we should keep some
U.S. flag ships.

One distributor argued that the
commercial sector should not be

Many people with disabilities, as
well as poor and elderly residents
who cannot themselves drive, do not
have the same mobility as other
people. The Americans with
Disabilities Act (ADA) has added
many new guarantees of
accessibility. In addition to access
for wheelchair travelers that most

modem transit systems provide, the
new law calls for other

requirements, such as vision and
hearingadaptations. As one
transportation official stated, the Act
will cost oldertransitsystems

forced to support national security
requirements by paying more to ship
cargos on U.S. ships, which
generally have higher costs. An
industry representative, however,
disagreed, saying that a lack of
sufficient U.S. flag ships "may hurt
the U.S. in war time. We should

keep some U.S. flag ships." A
Department ofDefense official
added, "The Defense Department
needs flexibility to respond to
presidential decisions. We are
heavily dependent on commercial
assets. Will they be available if they
are under non-U.S. flags?" At a
time when the United States is

reducing the level of its military
forces stationed overseas, this
official suggested that national
security needs may mean an even
greater reliance on private sector
shipping in the future.

There was a time when national

security concerns eclipsed
commercial considerations. Today,
however, intemational
competitiveness and modal
efficiency arejust as important, if
not more so.

"megabucks" and affect their
operations. He suggested that we
will have to come to grips with how
to balance accessibility against costs
in transit And the law applies not
just to bus and rail transit, but also
intercity trainsand buses, stations
and other facilities.

What is not often realized is that

many ofthe elderly people the ADA
was designed to help live beyond the
reach ofthe publictransportation
system. In fact, there is a whole
groupthat is encompassedby the
term "transportation disadvantaged."
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Oneregional transportation official
explainedthat ruralareas typically
have proportionallymore elderly
and poor people than do urban areas,
which increases the demand for
rural transportationservices. If
these areas are not adequately
served by transportation,then rural
populationscould end up movingto
cities, which would only add to
urban congestion.

Anotherregionaltransportation
official stated that "in many of the
social serviceprograms, fundingfor
transportationhas been cut Dollars
have been shifted to other parts of
the budget for the aging. Asa
result, there is a greater number of
poorusersplacingdemand on the
system." In effect,theofficial
added, "'dumping' of formerly
state-financed individuals, who are
no longersubsidized, onto the
transportation system, is occurring."
The bottom line: when social

serviceagenciespull their funding
away from transportation,the
elderly lose mobility. Unless these
changingconditionsare addressed,
some participantssuggested,the
transportationdisadvantagedmay
indeed slip through the cracks.

"In the past threeyears," said a
representative from Greyhound,
"there has been a reduction in bus
service from 22,000 points to 8,000
pointsnationwide. It is difficultto
get a handleon demand for intercity
bus service because it serves the
most transportation disadvantaged,
and that is not a vocal constituency.
Ifbus is to play a continuing role, it
will need public support in the
future."

A regional transportationplanner
added, "In Kansas, there lias been a
decline in Greyhound bus service.

Sometimes the demand is not there
to supportlines. But by that same
token, the demand will not be
presentif the serviceis not good. If
the only time that the bus stops in a
town is at one o'clock in the
morning, the demand is not going to
be very great" In fact he
continued, the demand could
increase if the service were better.

Native Americans representanother
groupthat has specialproblemsdue
to the remote locations of
reservations. One Native American

transportationofficial explainedthat
peoplemust travel 30 to 40 miles to
get basic suppliesand staples. "The
Navajo Nation does not own any of
its roads," he said. "They are owned
either by the Bureau ofIndian
Affairs (BIA) or the state or federal
governments. The BIA is now
chargedwith assistingthe Navajoin
managing their transportation." To
illustrate the problem, he cited one
example. On the reservation,he
noted there are only 2,250 miles of
pavedroads. Another 5,900miles
are dirt roads. And, when it comes
to connectivity, there are no
interstates on the reservation.

Overall, when it comes to rural
areas, a number of trends have
placed very differentdemandson
the transportationsystem. Since
1960, for instance, off-farm income
has accounted for 40 to 55 percent
ofthe net incomes of farm

households. Rural economic

developmenthas also placed a
premiumon the ability to ship and
receiveproducts and raw materials.
And then there is the aging
populationandother groupswith
special transpoitationrequirements,
like Native Americans.



Transportation and
the Environment:

A Constructive

Relationship?

One message that came out of a
session on environmental issues is

that environmental requirements
aren't always the enemy of the
transportation industry. In fact one
industry official pointed out that
being a safe and environmentally
responsiblecorporatecitizen can
actually pay dividends, because
many users choose products or
services for these reasons. He noted

that we can export these advantages
as well. An airline representative
added that the big airlines are
buying cleaner and quieter aircraft,
which are better environmentally
and will also boost their efficiency
and competitiveness.

On the other hand, a number of
participants expressed frustration at
the way laws prescribe exactiy how
to achieve environmental goals,
ratherthan allowingindustry to find
the best and most cost-effective

ways to get to these goals. For
instance, one trucking executive
claimed that while technology is
helping the truckingindustry in
clean air, the real pollutersare the
cars, not trucks. "Our engines are
more fuel-efficient and have cleaner

exhausts than ever, but please let us
keep makingdiesel engines cleaner
rather than forcing us to use
methanol/ethanol fuels, which are
much less efficient Let us choose
which technology to use."

Current laws can actually stifle
innovation and yield simplistic or
politically popular "solutions" that
are less effective and more

expensive than other approaches
would have been, one participant
noted. They can also lead to a focus
on quick technological "fixes"
intended to avoid the difficulties of

institutional or behavioral change.
He pointed to seeking still cleaner
automobile engines and requiring
double-hulled tankers as measures

that are relatively ineffective and
excessively expensive.

Fair and responsible application of
environmental laws was also an

issue. One maritime director

complained, "There is too much
unfair use ofenvironmental

concerns to stop legitimate
infrastructure projects. We need to
show the direct links between

specific actions and the specific
costs associated with them. Are

regulationsreally cost effective?
Are we educating the public
accuratelyabout the real costs of
each environmental regulation?
Will we stay internationally
competitivewith these restrictions?"

Costs also come into play when
looking at the transportation market
itself and its effect on the

environment One participant
argued that whenenvironmental
effects are taken into account the
automobileis grossly underpriced
while transit is grossly undervalued.
"Are markets offering what people
want or are people just accepting
what is available?" he added.

"People just won't accept
transportationbeing priced at its true
cost -- but maybe this wouldbe
more acceptable if they trusted more
how it will be managed and what it
will be used for."

In another session, participants
addressed the link between new

transportationtechnologiesand the
environment For example, in
IntelligentVehicleHighway
Systems, wheredoes clean air come
into the picture? Will more cars
moving more efficiendy, by using
information, lead to more traffic and
more pollution? One participant
answered that clean vehicles and

clean fuels are needed in

conjunction with IVHS.

Beyond the technology issues and
the costs ofdoing business, some
said that when it comes right down
to it, we still have to consider
behavioral changes in conjunction
with all of the efforts to clean up the
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New Thinking:
Transportation

Moving Toward the
Next Century

environment And that will involve

new ways ofdoing business, not just
in the private sector, but in the

From all the discussion and debate,

one thing became very clear by the
end of the sessions: the changes
taking place in the transportation
arenaarechallenging much of the
way we have looked at
transportationissues in the past
Success in the future will depend on
how effectively the United States
adapts to many new realities.

No single factor such as
transportationdetermines a nation's
competitiveness. If we can't export
steel any more, why not export UPS
and Federal Express? The U.S.
economy is changing, and so must
our mix ofcompetitive goods and
services. Our primary goal should
be to promote long-term U.S.
economic growth.

Other areasdemand new thinking as
well. Some participants urged the
Department ofTransportation to
define "telecommuting" and its
associated technologies as another
mode of transportation. Not
surprisingly, this movement may be
starting on the West Coast. "I know
for a fact in California," one
journalist stated,"telecommuting is
perceived as partof the mission of
the highways. It might be an
interesting thing for the federal
government, when it talks about
transportation policy, to raise the
question ofwhether telecommuting
and helping states and large
companies, particularly in
suburb-to-suburb commuting, is a
priority."

governmentandin every community
and household as well.

An industry representative added
that there is a telecommuting project
in at least one university she advises.
And Congress, in the recent
transportationlegislation, has
mandated that the Department of
Transportationstudy
telecommuting. One regional
transportationadministratoralso
pointed out that 22 million out of
120 million workers are working at
least part-time at home. The
projections for the year 2000
suggest that the number will climb
to 30 million workers who are

telecommuting -- "and that's not
only people in their homes but also
corporations providing office
centers in residential areas." One

scientist cautioned, however, that
the technology for telecommuting
may not be "quite there" yet He
suggested that, as was the case with
personal computers, only after "ease
ofuse" is achieved will large
numbers ofpeople "convert"

The way we look at technology
itself is also partof the new thinking
that seems to be catching on. Rather
than the "quick fixes" and the issue
ofpicking technological winners
and losers, some participants pointed
to a concept they called
"technological readiness." In
essence, one project director
described this as "technology
timing, the readiness of the
technology to move in and be
applied and do some good rather
than having to go through a testing
phase." In addition to this issue of
readiness, she added that two other



aspects are important forthe timing
to be right for a new technology.
First, the technology must be
attractive from the demand side; the
emphasis must not be just on the
supply side. And second, money
must be available.

An industry representativeadded
that we have to focus on the building
blocks oftechnology as well. "You
don't just walk up andsay, 'Here's a
maglev system andI'm promoting a
maglev system.' There aremany
building blocks contributing to that
technology." She addedthat
frequendy technologyis oversoldin
a "finished systems" sense as
opposedto "undersold in
development ofthe buildingblock
technologiesthatcontributeto that
system." This, she said,was the
greatestflaw in our approach to
transportation technology today.

On the money issue, one
government officialnotedthat for
politicalreasons, technology is often
sold "as something that's ready to go
out the door tomorrow." He

contended that so-called technology
winners are picked too early,
becausethey need wide visibility
and identification in order to get the
money neededto move forward.
But, he explained, such decisions
then limit our ability to shift over to
a more effective technology if the
"winner" doesn't pan out

The way government does business
in transportation has alsochanged.
Recent legislationhas transferred
much transpoitation
decision-making from the federal to
the regional, state,andlocallevels
to enable more flexible allocation of

resources. At the same time, the
"bottom-up"community demands
for new and efficient transportation
systems andinfrastructure must still
be balanced against"top-down"
guidance from government For

instance, if the proposed high-speed
railandMaglev technologies areto
be integrated into the national
transportation network, theremust
be national coordination and

consistent designs, with common
safety andperformance standards.

There areother technologies and
other factors involved as well. As

one participant put it so apdy, "I've
been doing a diagram ofall the
factors that impact anefficient
transportation system, both
domesticallyandinternationally as a
way ofsupporting U.S. economic
development I've got one box
for efficiency and nearly a dozen
things thatdetract from achieving
thatobjective, things like safety
regulations, environmental
regulations, securityregulations,
economic regulations, politicsand
diplomacy,competitionpolicy,
standards, equity and fairplay. This
would be an academic modeler's

delight- or perhaps nightmare."

We do not yet fully understand how
these forceswork together, or how
much they may work against each
other. Transportation is indeed
complicated. Transportation is part
of every life, every industry and
business. And in the future,
transportation will live up to its
definition - it will certainly be
dynamic,exciting andchallenging ~
surely abold new world.
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ADA Americans with Disabilities Act

ADP Automated Data Processing

APC American Presidents Company

ATC Air Traffic Control

ATFI Automated Tariff Filing and Information

BAT Best Available Technology

BIA Bureau of Indian Affairs

BPT Best Possible Technology

CAA Clean Air Act
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EDI Electronic Data Interchange
EIS Environmental Impact Statement

EPA Environmental Protection Agency

FAA Federal Aviation Administration

FHWA Federal Highway Administration

FRA Federal Railroad Administration

FA Federal Transit Administration

GAO General Accounting Office
GATT General Agreement on Tariffs and Trade
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Introduction

Chapter 7;
Transportation and

International Competitiveness

There has been increasing public
concern expressed in recent years
about the competitiveness ofU.S.
industry andthe Americaneconomy
as a whole within the world's

economic andtradingsystems. This
concern has been reinforced by such
factors as the substantial trade and
balanceofpaymentsdeficits during
the 1980s, the recent economic
recession, andthe perceivedloss of
manufacturingjobs in several
sectors - from textiles and clothing
to steel and automobiles - as a

consequence ofmountingforeign
imports. Thereis also a parallel
debate amongeconomistsover the
specificcontribution ofthe U.S.
transportation system, andespecially
the state of the physical
infrastructure, to this apparentloss
ofcompetitiveness.Further, thereis
concernamongthe U.S. providers of
transportation equipmentand
services, such as the commercial
aircraft industryandoceanshipping
companies,over the long-term
health of their enterprisesin the face
ofapparent subsidiesdirectedby
non-U.S. governmentsto competing
foreigncompanies.

In response to these issues, the
Volpe NationalTranspoitation
Systems Center hosted a seminaron

the topicof"Transportation and
International Competitiveness" in
Cambridge, MA on December2,
1991. Attendees included

representatives from majorU.S.
manufacturing and export
companies in transportation and
other fields, state trade promotion
agencies, theWorld Bank,academic
experts, andthe Departments of
Commerce andTransportation.

Topics suggested fordiscussionat
the seminar included: the impact of
global economiccompetition on
U.S. industry,the globalization of
the transportation sector, the impact
ofintemational tradingblocs, the
state of the U.S. transpoitation
infrastructure and its relation to

competitiveness, andthe roleof
variouslevels of governmentin
promoting thecompetitiveness of
U.S. industry. Specific observations
and common themes raised in the

discussion are summarized below.

The views that follow in the

"Seminar Discussion" sections were

expressed by individual participants
in the course ofthe discussion, and
do not necessarily reflect the
policies or positions of the
DepartmentofTranspoitation.



MAJOR

ISSUE

global
'Economic

Competition

Background

Improvements in transportation and
telecommunications haveplayed a
crucial role in integrating the world
economy over the past several
decades, thuspaving the wayfor the
globalization ofindustry and
intensifying international
competitiveness. In the new global
marketplace,withthe increasing
adoption ofjust-in-time (JIT)
manufacturing practices bymany
firms to reduce inventory costs and
improve overallproducivity, greater
emphasis is being placed on
timeliness,qualityand reliability in
the delivery ofgoods and services.
In orderfor U.S. industries to
become more competitive
internationally in this environment,
theymustbe able to rely on a high-

quality transportation system thatis
efficient, safe, reliable, quickand
flexible.

In response to thesepressures,
providers oftransportation services
have to undergo revolutionary
changes to meet the changing
logistical and transportation needs
ofindustrial as well as servicefirms
worldwide. In this context,
intermodaldevelopmentshave
become increasingly crucial to the
smoothfunctioning of industries in a
competitive worldwide economy.
For example, railroads have had to
tailor their services to meet the

changing needs of the individual
manufacturers and suppliers. They
have begun tojoin forces with
truckingfirms to gain greater
flexibilityanddoor-to-door delivery
capability. Ship-to-rail intermodal



exchange of cargohasalso beena
centralissue on theagenda ofall
majorU.S.portsfor many years. It
is well recognizedthatefficient
linkage ofthetwomodesof
transportation, the ocean vessel and
linehaul rail, is a critical
competitivefactor. Transportation
serviceprovidershavealso
increasingly appliedthebenefits of
automationto theiroperations, in
order to reducecosts and improve
servicequality. Suchinnovations as
globalsatellitetracking and
location, automated inventories and
cargomanagement systems, and
paperless transactions are all
expanding rapidly amongthese
firms.

Keyquestions include:

•0- What are thestrengths and
weaknesses ofthe U.S.

transportation systemin the
internationalmarketplace?

•> Are thereanyobstacles to
further developments ofthis
system thatwouldhelpenhance
US. competitiveness?

4- What are theopportunitiesfor
jointpublic/private actionto
improve the US. transportation
system andhelp strengthen U.S.
internationalcompetitiveness?

Seminar Discussion

The U.S. is now firmly entwined in
a highly competitive global
economy, and governmental policies
on domestic and international issues

can no longer be divorcedfrom each
other. It was suggested that
transpoitation 'competitiveness' has
five components which embrace
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both domestic and international

perspectives:

1. the efficiency of the domestic
U.S. transportation system;

2. the competitiveness of U.S.
carriers in international

markets;

3. the competitiveness of U.S.
transportation equipment
manufacturers in international

markets;

4. the competitiveness of U.S.
consulting, engineering and
construction companies in
intemational markets; and

Aircraft Assembly Une - Courtesy: Boeing Commercial Aircraft

5. the strength and
competitiveness of the
technology sector of the U.S.
economy.

As can be expected, different
observers assign different relative
values to these components. One
reason for these different opinions is
that there is no universally accepted
definition or measure for evaluating
a nation's 'competitiveness.'
Candidates suggested at the meeting
included: economic growth,
promoting the growth of high
technology, market share, quality of
life, standard of living and customer
satisfaction.

There are incidental benefits from

developing technologies within the
U.S. that are not transferred to us

when we buy high-technology
products from non-U.S. sources.
These include promoting a more
skilled domestic human capital base
and being able to apply these
technologies to other parts of the
U.S. economy. For example, an
industrial representative described
how that company was developing
its own test facilities in a key area,
even though current European
facilities were the best in the world,

in order to retain within that

company the key knowledge and
skills base in this process. The
company management feared that,
once abandoned, these skills would

never be regained and the company
would become permanently
dependent on non-U.S. sources for
this service.

U.S. aerospace representatives were
very worried that direct foreign
government subsidies and support
for their competitors would, in the
long term, damage U.S.
competitiveness. As a result, they
strongly favored much more active
U.S. government support for the
U.S. aerospace industry.



MAJOR

ISSUE

globalization
of

Transportation
Industries

Background

Globalization ofindustrial
competition also encompasses the
globalizationofcompetition within
the transportation industry itself. A
case inpoint is the airline industry.
There currently existsconsiderable
excesscapacityin the industry
worldwide, which is one reason that
combinedairline losses approached
$2.7 billion on international services
alone in 1990.

Theindustry is already undergoing
significant consolidation. This
includes a rapid growth in strategic
alliancesandpart ownership
arrangements amongairlinesfrom
various nations. Meanwhile, major
newpolicy issues and questionsare
emerging. Theseinclude, for
example, theacquisition ofcertain
US. airlines by foreign airlines,
reciprocalinternational landing and
takeoffarrangements involving
domesticandforeign airlines,
interconnection rights,and the
ability to post ticketagentsand
baggagehandlers at localairports.

In this context,disagreements have
arisen concerningthe growing
presence ofUS. airlines in Europe.
One issueis theacquisition ofthe
Heathrow services (i.e., its takeoff
and landing "slots") ofPanAm(by
AmericanAirUnes) and TWA(by
United Airlines). Similar issues are
likely to arise in thefuture as
foreign-owned airlinesmay seek to
acquirecertain US. airlinesor may
simply want greater access to the
internal US. market.

Key questions include:

<• Whatare the advantagesand
disadvantagesfor theUS. of
this trend towards consolida
tion?

•*• Whatprinciples and policy
guidelines shouldgovernfuture
attempts by foreign companies
to acquire US.-owned transpor
tation companies?

4- Are there any changesin US.
antitrust laws and other regula
tions that should be considered

in order toprovide US. industry
with theflexibility to enter into
various agreements or partner
ships to retain and enhance its
international competitiveness?

-*• In what other respects can gov
ernmentassist in ensuringthe
healthand competitivenessof
theUS. transportation industry?

Seminar Discussion

Several participantssuggested that
improvements in othercountries'
transportationinfrastructuremay
lead them to be more competitive
vis a vis U.S. industry. However,
the general consensus was that
many U.S. companies are well
positionedto exploit improvements
in foreign transportation systems.
Therefore, the U.S. had an interest
in promoting such transportation
improvements anywhere in the
world, both for the general benefits
they bring andbecausecompetitive
U.S. firms, many ofwhich are
multinational themselves, can take
advantage of these improvements
and thus increase their market share
and revenues.

Many ofthe recenttransportation-
related gains by U.S. industry are
due to improvements in such fields
as logistics andinternalorganization
and procedures. Increasingly,
transpoitation is becoming fully
integrated into the production
process and service companies are
becoming 'total logistics providers'
by vertically integrating. Thus, die
U.S. transportationindustry is now
extremely competitive compared to
the rest ofthe world.

One company's internalanalysis
suggested that 40% ofits cost
savingsin shippingare from
transportationcost reductions, and
60% are from improved internal
efficiencies in the logistics system.
Forexample, only one part-time
personis now needed to purchase
truck services, compared to eighteen
full-time personnel in 1980.



MAJOR

ISSUE

International

Trading
"Blocs

Background

The 12-memberEuropean
Community is well on Itsway
toward becoming a large, free trade
bloc with a population of325
million people. The North American
free trade zone ofthe United States,
Canada andMexico will also most

likely become a reality very soon.
Meanwhile, it is speculated that
Japan will create a similar regional
economic grouping in East Asia
whichwill rival these European and
North Americanfree trade zones.

However, there is growing concern
that just whenfundamental
economic and technological forces
have been usheringin a new era of
global economic integration, these
and perhaps other regional
economic blocs may instead lead to
widespreadprotectionism, building
walls aroundlarger economicunits
which have the effectoffencing out
the rest ofthe world. Such a
development in thefuture would
havefar-reaching implicationsfor
internationaltransportation.

The types ofinternationalconflicts
and policy issues that may emerge
once such large trading blocs
become established are illustrated

by the recent complaint by Airbus
Industrie to the European
Commission that British Airways
has breached the European
Community's competitionrulesby
buying American-madeBoeing 777
airliners with General Electric

engines, insteadofAirbuses. The
Airbus complaint alleges that British
Airways collaborated with Boeing
and General Electric to win special
discounts and preferential terms.
British Airways, however, counters
by stating that the order was
awarded purely on commercial
merit.

Key questions include:

•*• What are the implications ofthe
emergence oflarge trading
blocsfor the transportation
sector?

•$• What are some ofthe major
transportation-related
internationalpolicy issuesthat
are likely to arise?

4- What types ofinternational
mechanismsmight be best to
deal with these issues?

Seminar Discussion

In response to other nations'
policies, some participantsbelieved
that the U.S. general goal could be
to promote freer world trade even
though some U.S. interests will be
hurt in the short term. In pursuing
this goal, it was suggested that the
U.S. use retaliatorymeasures and
threats to open overseas markets to
the U.S. and further guarantee a
'level playing field'. It was
recommended that the U.S.

government focus on the issue of
'fair play' in the intemational
market, and begin to promote
economic growth through positive
policies,rather than having
primarily a regulatoryemphasis.

An important contradiction was
suggested: as domestic
transportationmanufacturers and
providers improve their products
and cut transportationand logistics
costs, they are still facing greater
international competitiondue to
external factors, such as foreign
government subsidies for competing
goods and services. This is
compounded by the U.S. inability to
respond to rapid world changes with
coherent macroeconomic, trade and
transportation policies.

It was noted that it is difficult for

the U.S. government to formulate a
uniform tradeor industrialpolicy



due to the conflicting interests
among various U.S. sectors and
interest groups, and the open nature
of our society. For example, many
U.S. cities and tourism promoters
favor less civil air regulations, but
airlines see such actions as a threat

to their current market shares. Yet

since other countries arc pursuing
such policies, it was suggested that
the U.S. develop an effective
response. In this context,
participants applauded the DOT for
taking strong action recently to give
U.S. ocean carriers more access to

East Asian seaports by threatening
retaliation, and recommended that

this approach be expanded to the
general benefit of U.S. companies.

U.S. trade negotiators use a mix of
bilateral and multilateral tools, and

participants agreed that this practice
should continue. The Department of
Transportation (DOT) is
increasingly adopting the bilateral
approach because of frustration in
multilateral fora such as the General

Agreement on Tariffs and Trade
(GATT). One senior official is said
to have commented recently that
multilateral meetings tend to lead to

results that reflect the 'least common

denominator.' In addition, the sheer

size of the U.S. market gives us
greater leverage in bilateral talks,
especially in airline negotiations.

There are, however, short-term

disadvantages to using bilateral
tools, even if they lead to long-term
advantages. Several participants
warned that bilateral negotiations
can reduce trade in the short term by
restricting the movement of goods
(through tariffs and quotas) and
constraining the development of
more efficient worldwide

transportation connections.

Concern was also expressed that the
U.S. government was not
sufficiently active in negotiating
international safety and
environmental standards. As a

result, U.S. industry interests may
not be sufficiently reflected in the
results, which could compel U.S.
exporters to adopt new and more
costly procedures based on other
nations' regulatory concepts.

Because of the importance of these
considerations to U.S. industry,
there was general support for a

significant increase in DOT
international activities, in order to

support U.S. transportation-related
industries to compete more
effectively in the world market.
These industries include both the

manufacturers of transportation
equipment (aerospace, automobiles)
and the providers of transportation
services (airlines, shipping).

An ironic observation was made that

U.S. competitiveness may slip
further as other nations adopt our
'enlightened' deregulation policies.
The U.S. is also 'exporting' its
efficiency gains as companies such
as UPS expand to non-U.S. markets
and form alliances with non-U.S.

companies. Thus, U.S. industry
needs to look at such areas as

infrastructure improvements and
operations and management
techniques for further productivity
improvements.

ElPaso Border Crossing -
Courtesy: U.S. Customs Service
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MAJOR

ISSUE

State

of
the.

Infrastructure

Background

There is a general notion that the
existing US. transportation
infrastructure is in need ofmajor
renovations in order to meet

acceptable service levels. It has
been pointed out that investment in
rehabilitation and maintenance has

lagged over several decades. The
proportion ofthe gross national
product (GNP) the US. invests in
basic infrastructure has been lower
thanthat ofseveral ofour major
International competitors. One
recent estimate suggests that about
113 ofthe non-Interstate arterials
are believed to be deteriorated or

deteriorating. Nearly 112 ofall
bridges are consideredstructurally
deficientor functionally obsolete.
The maintenancebacklog ofmany
large city transit systems is
considered to have reached a near

crisis point.

Thissituationbecomesparticularly
striking when viewed against the
backdrop ofthe recent debate on the
importance oftransportation
infrastructure investment to the
nation's productivity performance,
economic growth and
competitiveness. Central to this
debate hasbeen theargument that
there is a strong linkbetween
nationalinvestmentinpublic capital
stock, such as highways and
bridges,andnationalproductivity
performance. These observations
have elicited considerable

skepticismfromsomeprofessional
economists.

There is also evidence that this
situation has begun to turn around
recently, and that investment in
infrastructure is beginning to
increase. Nevertheless,a numberof
basic issuesandquestions on the
relationship between basic
infrastructure and economic
performance remain.

Key questions include:

•*• What types ofinfrastructure
investmentsare importantfor
international competitiveness?

4- What should be the priorities
and how should they be
established?

•0- Who should make the needed

investments?

-*• What specific examples can be
cited to illustrate the linkage
between infrastructure
investment and international

competitiveness?

Seminar Discussion

In general, the U.S. transportation
system is good; yet many view our
economic performanceaslagging
behind our majorcompetitors. The
reasons for this contradiction

deserve some thought The ongoing
debate among economists on the
relationship between infrastructure
investment and economic

productivity and growth was
discussed. Even though the U.S.
infrastructure is quite good
compared to other countries (with a
few notableexceptions such as
high-speed rail), the U.S. invests a
lower percentageofGDP in
infrastructure thando ourmajor
competitors. General supportwas
expressed for increased
infrastructure funding,but each
project should still be assessed on
its own meritsandnot approved
simplybecause ofthe generally low
level ofinfrastructure funding.

There was general consensus that
other developed countries suffered
even more from transportation
inefficiencies andcongestion than
did the U.S. In both Japan and
Western Europe, forexample, JIT
was perceived as adding more tracks
to the road network at a high social
and economic cost.



MAJOR

ISSUE

the.

!Rple

of
Qovernmmt

Background

Other industrialized countries have
vigorously pursued industrial
policies, throughheavy subsidies of
various technology initiatives, to
enhancetheir global
competitiveness. Thishas been
particularlyevidentin thecase of
transportation technologies. In
contrast, the US. government
generallydoes notfund the
developmentofcivilian
technologies. US. supportfor
science and technology has been
traditionally limited tofunding basic
research, as well as carefully
selectedadvanced research and

development(R&D)activities of
various mission agencies such as
defense, space and health. More
recently,however, a shiftappears to
have takenplace in the
governments role in thearea of
civilian technologies,awayfrom
"precompetitive" or "generic"
technologies to encompass
"enabling" technologies. There is
currentlyconsiderabledebate on the
proper role ofgovernment in
developing civilian technologies.

Two major examplesofmajorpublic
supportfor transportation
technologiesoverseas are Airbus
Industrie inEurope and the
IntelligentVehicleHighwaySystems
(NHS) programs inboth Europe
and Japan. In these cases, major
overseas competitors have much
more actively pursued creating a
comparative advantage in
transportation-related,
high-technologyareas while the
UnitedStates held back,partly to
debate the role that the government
shouldplay. Similarsituationsalso
exist in other areas of
transportation, including high-speed
rail, commercialspace, and
innovativeautomotiveproduction
technology.

Airbus: The dominantposition of
the United States in civilian aircraft
technologyhas been successfully
challenged by Airbus Industrie, a
consortium ofBritish, French,
German and Spanish aerospace
companies created in 1970. After
manyyears and the infusion of
about$10 billionofpublic
investment, by 1987 Airbushad
delivered $21.9 billion worth of
commercial aircraft and had a
backlogof$12 billioninorders. A
main conclusion ofa recent study of
the US. civilian aircraft industry by
the MIT Commission on Industrial

Productivity was that both Boeing
andMcDonnell Douglas, the two
remaining and still worldwide
dominant US. aircraftproducers,
nowface serious foreign
competitionin a dramatically
changed market environmentthat
has reduced their technological
edge.

For many years, mere has been a
simmeringconflictbetween the
United States and the European
Community over aerospace
subsidies, focusing directly on
Airbus Industrie. The US.

government has recently intensified
its charges that theAirbus
consortium receives unfairsupport
from the respective governments
backing it and that thisposes a
significant long-term threat to US.
competitiveness in the civilian
aircraft industry.

IVHS: In the area ofNHS, the
United States is a relative

latecomer. European countriesand
Japan have already embarked upon
major programs in this area. The
major European initiatives include
DRNE (a $130 million effortover
fiveyears) andPROMETHEUS
(close to $800 millionover eight
years). In addition, a numberof
other projects have been launched
under the EC's EUREKA initiative.

Meanwhile, inJapan, two major



IVHSprojects have recently been
brought together under the Vehicle
Information Communication System
(VICS)program.

Summary of Major Points:
Transportation and Intemational Competitiveness

The U.S. is firmly entwined in a highly competitive
global economy, and transportation is a major factor
in the nation's economic success.

There is no general agreement on how to define and
evaluate U.S. 'competfiyeness' economic strength'
and 'national interests' in this area. Candidates
include: overall economic growth, high-technology
growth, market share, quality of life, standard of
living, and customer satisfaction.

Several of the nation's major competitors offer
significantly higher levels of public support to their
companies than does the U.S. government.
However, there is no consensus on now the
government can best respond to this challenge and
promote U.S. competitiveness in transportation.
Suggestions range from increased privatization and
deregulation to a formal 'industrial policy' offering
government support for certain key technologies
and industries.

The U.S. transportation system in general is among
the world's best, although some areas need
attention. The U.S. in recent years has been Investing
proportionately less in infrastructure than our
competitors.

Many U.S. companies are highly successful in world
markets and, in fact, are ahead of overseas
competitors in innovations such as package
delivery; Tocontinue to succeed in global markets,
they need effective transportation here and
overseas, as well as access to markets. Thus, it may
be intheU.& interest to encourage transportation
improvements anywhere in the world, along with
continued expansion of free trade.

Increased attention to intemational activities by the
Department of Transportation, such as in trade
negotiations, research and technology, could
improve the ability of U.S. transportation industries to
compete in the world market.' '"'••••!•--•
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By contrast, until quite recently U.S.
effortshave been relatively
low-scale and quite dispersed (e.g..
Santa Monica Freeway Smart
Corridor Demonstration Project,
PATH, HELP, TRAVTEK,

GUIDESTAR). However, IVHS has
recently been made an integral part
ofnational transportation policy
and a substantially enlarged IVHS
initiative was includedas part of the
IntermodalSurface Transportation
Efficiency Act (ISTEA) of1991.
Also, the recently established "NHS
America," a national nonprofit
public/private scientific and
educational organization, is
expected toplay an important
leadership role in the creation ofa
national IVHSprogramfor safer,
more economical, energy efficient,
and environmentally sound highway
system in the U. S. through R&D,
testing, and implementation of
advanced technologies.

Key questions include:

•> Whatshould be the role of
governmentin the development
ofadvanced transportation
technologies?

■♦■ What criteria should be

employed in deciding which
specific technologies the
government should support?

-♦- What types ofjoint
public!privatearrangements
would bestfoster U.S.
competitiveness?

Seminar Discussion

Some participants expressed the
view that the U.S. government
should develop a 'long-term
strategic vision' of the role of
transportation in the economy. The
traditional view focused on factors

such as safety, national security and
efficiency. A new view would focus
more on mobility, energy usage,



environmental impacts and
economic competitiveness, and
should be institutionalized through
legislation andmulti-year funding
commitments.

One obstacle to the development of
such a vision was said to be the lack
ofa commonly accepteddefinition
ofU.S. long-term nationalinterest
The absence of such a definition
hinders the formulation ofeffective

policies. Suggesteddefinitions
included"prompting long-term U.S.
economic growth" and "promoting
critical technologies" which
contribute to this growth.

The National Transportation Policy
(NTP) was commended for laying
out a 'strategic vision' at the
national level, but there was some

skepticism expressedthat this vision
has extended downward into the

Department itself. In addition, the
negative impact of rapid turnovers in
senior governmental positions on
long-term planningwas discussed.
It was agreed that given this reality,
the private sector had a
responsibility to 'keep the flame
alive*. One private sector
participantsuggested that companies
sacrifice some oftheir parochial
interests to the federal level in the

interest ofdeveloping such a
long-term plan that reflects the
overall national interest Another

well-received recommendation for

responding to this concern was to
formulatean approved national
policy statement and then guarantee
multi-year funding for the programs
included in it This would limit the
impactof the inevitablechangesin
politically appointedsenior
government positions.

It was suggested that the
government encourage flexibility
andinnovations in the economy,
even if some of these individual

experiments turn out to be failures,
as well as greater user/provider
cooperation. These roles now

supersedethe earlieremphasis on
the government as 'referee' between
users and providers.

There was criticism of several

'carryover' aspects of this
'government as referee' rolein
transportation. These included:
inadequate certification procedures
for new technologies such as
tiltrotoraircraft, problems with
Department of Defense applications
of export controls to
high-technology U.S. products that
restricted overseas sales, a
reluctance to spend larger amounts
from the transportation trust funds to
expandandimprove the domestic
infrastructure, and time-consuming
paperwork requirements for rates,
tariffs and duties.

There was concern expressed that
the government could actually
hinder the R&D processby
approvinga particular approach too
early and thus inhibit development
of alternatives. This could be seen

as an anti-competitive practice. In
contrast other participants
recommended that the government
choose specific technologies to
supportanddemonstrate, accepting
the fact that a few mistakes are

inevitable.

Deregulationof the transportation
industry,especiallyin air, roadand
rail, was judged as a success and
should be pursued further, for
example in shipping. There was
significant support for amending or
repealing the Jones Act limitations
on use ofnon-U.S. flag vessels for
shipping between U.S. ports. Some
participantsalso felt that many
subsidizedocean freight companies
could probably survive without
subsidies, but they will not be
spurredto improvements while they
remain subsidized. It was also

pointed out that the overall
economic costs of subsidizingare
often higherthan the profits

11
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accruing to the subsidized
companies.

Rather than hindering
competitiveness, stricter safety
standards and environmentally
sensitive transportation procedures
can be a competitive advantage for
U.S. companies. One major
exporter commented that being a
safe and environmentally
responsible corporatecitizen can be
an advantage, because many users
arespecifically looking for such
considerationswhen they choose a
product However, other industry
participants demurred from this
observation, pointing out thatnoise
policies were inhibiting both airport
and even aircraft manufacturing
operations at many U.S. locations.



Introduction

Chapter 2:
Technological Innovations

and Human Factors

New and expanded capabilities are
being asked ofour nation's
transportationsystem. While
increases in mobility and reductions
in congestion aremajor goals, there
is also concern that such goals be
attained in a manner which

preserves the environment promotes
energy conservation, improves the
overall quality of life, and costs as
little as possible.

Technology, and the interaction of
technology and people, offer some
productive avenues for addressing
these goals. In fact a number of
advancedtransportation-related
technologies are now at various
stages of study, development and
implementatioa A partial listing of
these includes: magnetic levitation
(Maglev), Intelligent Vehicle
Highway Systems (IVHS),
information and telecommunications

technologies; satellite-based
communications, navigationand
surveillance systems; alternative
fuel vehicles, novel aircraft
(tiltrotor) andcommercialspace
transportationsystems. However, as
these technologies become more
complex andmore expensive, new
challenges arise. Forexample, will
we apply advancedtechnologies
effectively to assist communities
and individuals in solving
transpoitation and related problems?
The role of the various levels of

government in promoting,
facilitating, andperhaps choosing
these technologies, may needto be
redefined. There is concern that

many of these new technologies will
ultimately be bought from our
foreign competitors, ratherthan
developed within the U.S. And
assuringthat the users andoperators
of these new systems are adequately
trained and equipped to manage
them safety and effectively will also
be a major undertaking.

In response to these issues, the
Volpe National Transpoitation
Systems Center hosted a seminar on
the topic of'Technological
Innovations and Human Factors in

Transportation" in Cambridge, MA
on December 3,1991. Attendees
included transportation users,
service providers, manufacturers,
experts and policymakers.

The topics suggested for discussion
included: the promise of technical
solutions to transpoitation problems,
the question ofaU.S. technology
gap in transportation, new
institutional relationships to foster
innovation, the social and economic
context for transportation
innovations, the potential for
technology transfer, and human
factors in transpoitation technology.
Observations and common themes

raised in the discussion are

summarized below. The views that

follow in the "Seminar Discussion"

sections were expressed by
individual participantsin die course
of the discussion, and do not
necessarily reflect the policies or
positionsofthe Departmentof
Transportation.

13
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MAJOR
ISSUE

Technical

Solutions

to

Transportation
tProSCems

Background

Opinions differ concerning the role
and value ofadvanced technologies
in dealing with current
transportation needs. Technology
offers long-term solutions, but
pressing near-term nationwide
transportation problems such as
congestion will need to be addressed
quickly. The large scale of the
problems and the considerable costs
for theirresolution offer daunting
challenges to all levels of
government. Revolutionary
near-term technical solutions are

not likely, because novel
transportation systems must be
extremely reliable and safe and must
undergo extensive operational
testing. In addition, operating and

maintenance costs and demand

levels are criticalfactors in the
decision to adopt specific
technologies.

IVHS is an excellent example of
potential near-term technological
innovation. Known also as "smart

cars/smart highways," IVHS will
integrate a myriad ofadvanced
technologies —including computers,
electronic sensors and

telecommunications -- to assist the

driver in such tasks as route

selection, night driving and accident
avoidance. IVHS is claimed to

representan "information
infrastructure" for achieving the
most efficient utilization of the
existing "physical" infrastructure.
Otherexpressed NHS benefits
include improvedmobility, energy



conservation, environmental
preservation and enhancing US.
technological competitiveness.
Nevertheless, even experts are
divided on whether NHS will
revolutionize surface transportation,
or whether it will simply make
today's highway congestion
problems somewhat moretolerable.

Key questions include:

•*• How important are new
technologies to solving current
transportation problems?

•*• What are the limits ofsuch
"technologicalfixes?"

4- How can technological
innovations best become

practical solutions to current
and anticipated problems?

4- What criteria are needed to

guidepublic andprivate
decisionmakingon investment in
new technologies?

Seminar Discussion

Seminarparticipants identified
majorneedsthatofferopportunities
for innovation in transportation. For
example,congestion mitigation
could be sought through a
combination of new technology
implementation,economic
incentives and a concerted public
educationcampaign regarding the
economic and environmental costs

ofcurrent transportation systems.
The application oftransportation
innovations could create multimodal

choices and intermodal efficiency,
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with mobility, energy and
environmental benefits. These

innovations could also help achieve
customer-centered, quality public
transportation services by providing
modern, integrated, convenient,
efficient and cost-effective

transportation systems.

There is a need to process, analyze,
andconvert available transportation
"data" into "useful information" for

transportationplanners and
customers. This is both

technologically feasible and
relatively inexpensive to
accomplish. The potential exists, in
fact for a strong"transportation data
services" value-added business,
providing both the delivery of
real-time travel information and a

range of analytical products. These
applications could help to balance
the modal usage distribution;
improve mobility, traffic flow and
productivity; and relieve urban
congestion.

The use of available advanced

information technologies, services
and products - such as interactive
menus, touch-activated screens,
audio/video combinations of

geographic information systems
(GIS) maps and informative
messages, and on-line utilization of
transportationdata bases - could
enable users to make informed

choices of transportationoptions.
Such systems and services could be

installed at major travel locations
such as airports, transit stations and
hotels. Although the potential
demand for this service seems to

exist, this market niche has not yet
been heavily exploited by public or
private transportationservices
providers. It was suggested that
overnightdelivery and parcel
companieswere good examples of
successful innovations in

transportation which exploited
unmet demand.

There was a general consensus that
the opportunityexists to design and
implement an "information
infrastructure,"coupled to and
enhancing the use ofthe physical
transportation infrastructure, to
enablesafe andreliable operation of
increasingly automated
transportationsystems. Information
and communication networks

linking shippers, service providers
anduserscould both complement
conventional transpoitation, and also
offer an alternative to it via the

expanded use of telecommuting,
teleconferencing, fax transmissions,
videophones and electronic data
interchange (EDI). These
applications could realize immediate
environmental, energy and
productivity benefits. It was also
suggested diat the federal govern
ment should adopt telecommuting
and relatedtechnologies as an
explicit transportation alternative.



MAJOR

ISSUE

Is There

a "US

Tecfinotyy
Qapin

Transportation?

Background

The US. is a leader in aerospace
technologies, productsandmarkets,
as well as in selected automotive

technologiessuchas trucks.
However, there is mounting
evidence that the U. S. lags behind
Japan and variousEuropean
countries in many other
transportation innovations,
including NHS, high-speedintercity
rail service and Maglev systems.

Thepersistenceofthisapparent
"innovation gap" couldhave
serious long-termimplications to
future US. competitiveness.
Moreover, this gap could undermine
our capabilityto develop
technological optionsfor addressing
growing transportation problemsin
ways thatareparticularlytailored
to US. conditions.

In the case ofNHS, US. efforts
have been relatively recent,
low-scale, and quite dispersed when
comparedwith the large-scale
technology developmentprograms
in Europe and Japan. However,
NHS has recently been made an
integral part ofthe National
TransportationPolicy (NTP), and
includedas a substantially enlarged
initiative in the IntermodalSurface
Transportation Efficiency Act of
1991 (ISTEA). Also, the recently
establishedNHS America, a
nationalnon-profitpublic/private
scientific and educational
organization,is expected to play an
importantleadershiprole in the
creation ofa national NHS
program.

Similarly,a number ofalternative
advancedhigh-speedconventional
rail andmagnetically levitated
trainsare already In operation or in
theadvanced testing stagesabroad,
butthere arenone now operating in
the US. Asa result, the leading
contendersfor a number of
proposed state and regional

high-speed intercity passenger
transportation initiatives intheUS.
areforeign systems. Theseinclude
the French TGV ("Train Grande
Vitesse"), the Swedish Fastrain, the
German ICE andItalian ETR 500
trains, as well as German and
Japanese Maglevprototypes. One
majorissueiswhethertheUS.
marketpotentialjustifiesinvesting
in an "American"technology
development, andwhetherimporting
theseexisting high-speedrail
systemsfor near-term applications
wouldpreclude US. efforts to
developevenmoreadvanced
concepts.

Key questionsinclude:

4- Whatare the changing roles of
the government and theprivate
sector infostering technological
innovations and in stimulating
strategic technology
development?

•*• How serious is theperceived
US. "innovationgap" in
transportation?

4- What are its consequencesand
what concrete steps can be
taken to close this apparent
gap?

•*• On whichtechnologiesshould
the US. public sectorfocus its
own researchanddevelopment
(R&D) efforts?

Seminar Discussion

There was a consensus that

improved technology transferto the
transportation sector is needed.
Such transfers could come from

government labs to commercial
applications, or from military
transpoitation systems to civil
products and services such as the
tiltrotor. There could also be
transfers between modes, such as
from aviation air traffic

management and control
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technologies to surface
transportation. This transfer would
require the identification and
targeting of dual-use technologies
with the greatest promise for
commercial application. It would
also require a number of institutional
and organizational innovations
involving cooperative public/private
sector efforts.

This process would benefit from
institutionalizing low-cost
technology transfer in the near term
for broader application of advanced
technologies to transportation. This
broader application of technologies
would require improved and
expanded interagency coordination
and closer links between the public
sector, private sector and academic
researchers. The existing
Universities Transportation Centers
(UTC) and Small Business
Innovation Research (SBIR)
programs within DOT could serve
as a nucleus for expanding this
linkage.

There is a perceived need to balance
the "top-down" approach to

Tiltrotor - Courtesy: BellHelicopter Textron

transportation infrastructure and
technology demonstrations with
"bottom-up" demands for
technological solutions. The new
ISTEA of 1991 transfers much

transportation decisionmaking from
the federal level to state, regional
and local authorities. The goal of
this change is to enable the resource
allocation process to be more
responsive to local requirements.
However, thereis an inherentdanger
that locally developed and
implemented solutions may not be
consistent with broader, national

needs. For instance, if the many
proposed high-speed rail and
Maglev projects are to be integrated
into a national transportation
network, rather than remain partial
solutions to local and regional
problems, then policy coordination
and coherence in design criteria,
safety and performance standards
arc needed at the national level.

One innovative suggestion regarding
government's approach to
facilitating transportation
innovations was to treat new

infrastructure by analogy to the
"open architecture" and "parallel
computing" concepts in personal
computing. This approach entails
definition of a "platform
infrastructure," such as a road or

multipurpose guideway, on which
alternative candidate technology
systems, or diverse vehicles, can be
accommodated. This approach
would allow parallel development
and assessment of competing
technologies to be performed before
specific systems are chosen for
full-scale implementation. For
instance, it was suggested that
various Maglev and high-speed rail
systems be tested in operational
environments, to assess their
potential suitability to wider markets.



MAJOR

ISSUE

Institutional

Relationships
and the

Technology
Application

Qap

Background

Traditionally, in the US., market
forces have been relied uponto give
privatefirms the incentive to
conductapplied R&Dand to
commercializenewproducts and
processes.The government's role
hasbeento supportbasic research
and tofund applied R&D only as
needed to meet specific mission
agencyrequirements. In thecase of
the DOT, this would cover such
functions as air traffic control(FAA)
andsearch and rescue operations
(US. Coast Guard).

This traditional role ofthe
government has beenchanging in
recent years, partly due to the
pressures ofthe intensifying
international competition. It has
also beenarguedthata basic shift in
the "innovation paradigm" hasbeen
occurring, whichhasexposed
weaknesses in the dominantpostwar
"bigscience" approach to
technologicalinnovation. Thenew
modelfor innovation emphasizes
closerpublic/privaterelationships
suchasjoint investments, whilestill
retaining competition in the
marketplace. Emphasis is placed on
incrementalperfectionand
applicationofknown technologies,
ratherthan onpursuing large-scale
technologicalbreakthroughs.

Several major academic studies in
recentyears have concluded that
organizational and institutional
factors are important causes ofthe
relativeslowdownin technological
innovation in the US. and the

deterioration in our international

industrialperformance. These
include,for example, a lackof
cooperation within companies,
between companiesand their
suppliers and customers,and
between theprivate sector and the
public sector. Moreover, it is
suggested mat thefundamental
paradigm shift in the innovation

process was led by Japan and
Germany, leaving the US. behind.
It has also been suggested that the
secret ofJapanese industrial
success was not technological
prowess, butorganizational
superiority. Specifically, Japan has
evolvedafundamentally different
andnewproduction systemand
innovation process whichhave
changedthedynamics of
internationalcompetition.

Thesefindings have significant
implicationsfor fostering
technologicalinnovationsin
transportation in the US. They also
suggest a new view ofthe
governments role in bothachieving
and more widely diffusing
innovations throughnew
institutional arrangements,
including public/private
partnerships. Inaddition, the
issuance ofa new National
Technology Policy lastyear, and
identification ofNationalCritical
Technologies (including somefor
transportation) hold thepromisefor
more coherentgovernmental
policies andprograms, more
focusedfederal support,and
broader returnsforfederal R&D
investments.

Key questionsinclude:

+ Whatpublic and private
institutionalchangesare
required to encourageboth the
rapid implementationofexisting
technologies and the
developmentoflonger-term
technologicalinnovations in
transportation?

4- Are there major technical, legal
or regulatory obstacles
impeding these innovations?

•*• Whatare themajor
opportunitiesfor both
intergovernmentaland
public/private cooperation to
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further technological
innovations?

What can be done to reduce the
risks and uncertainties inherent

in the innovation process?

Seminar Discussion

The existence, extent and
implications ofa"technology gap"
in transportation equipment and
services between the U.S. and its

foreign competitors, primarily Japan
and Western Europe,was discussed.
Participantsshared the view that
transportation-relatedtechnologies
are transnational, and their
development is driven by global
market potential. Examples from
aerospace and automotive industries
led to the recognition that by lagging
in the development and adoption of
advanced technologies, the U.S.
could lose future options for
economic growth and may never
regain lost market shares.

The issue of"technology readiness"
and technological "building blocks"
in transportationwas debated.
Critical ingredients cited for the
successful development and
implementation ofadvanced
transportation systems included
suitable manufacturing and

construction capability, timing to
meet the need, existing and induced
demand, public and political
support, and affordability. It was
noted that the relative lack in the

U.S. ofthis orderlyandevolutionary
technology development processin
transportation makes it doubtful that
we could in the near future

"leapfrog" foreignhigh-speedrail
and Maglev offerings with new,
U.S.- developed systems.

Stringenttechnologicaland
operational requirements alsoapply
to transpoitation vehicles and
infrastructure elements. Extensive

operational testing is required to
certify a transportation system that
satisfiesall these requirementsfor
both national and intemational

markets. This raises the cost

associated with the entire research,
development, test and evaluation
(RDT&E) process.

There was agreement that the U.S.
should learn from both foreign and
domestic success stories in advanced

technology development to enhance
transportation sector
competitiveness in global markets.
However, it appearedthat the
Japanese MITI or EC Airbus
consortia models, which involved
direct public subsidies to targeted
key industry sectors, would not be
acceptable in the U.S. At the same
time, the recendy promulgated
NationalTechnology Policy could
be translated into federal policies
and programs and implemented by
public/private partnershipsto
encourage the development ofnew
transportation systems.



MAJOR

ISSUE

The

Socialand

'Economic

Contejct

for
Transportation

Innovation

Background

Efficienttransportation ofpeople
and goods is essential to the
nation's social and economic health.

Yet technological innovationsin
transportation are unique in terms
oftheir scale, risk, institutional
contextand cross-cuttingeffects.
Transportation systemsoften
represent large-scale investments
requiring significantresources with
long time horizons. This means that
the risks associatedwith these

investments are particularly high
when relatively new technologies
are involved. Thesesystems are
also geographicallydispersed, with
a multiplicity ofusers and
stakeholders. Thus, it can be
especially difficultto satisfyall of
these interestedparties at thesame
time.

Thelarge scale, complexityand
riskinessofnewprojects, along with
other factors such as mounting
public concern over safety and
environmentalimpacts, may have
led transportation decisionmakers in
thepast tofavor proven
technologiesrather thannovel
systems. The substantial cost ofnew
technologies has also led to
increasing emphasison such
decisionfactorsas life-cyclecosting,
prototyping,operationaltesting,
safety certificationand especially
demandprojections.

Key questions include:

•*• How important are
technological innovationsto
US. transportation needs, as
compared to managerial,
operational and institutional
factors?

•*• To theextentthatpublic
transportation decisions contain
a bias against longer-term,
higher risk investmentsand are
impacted by tightfiscal

constraints, what steps can be
taken to change this pattern?

Seminar Discussion

The advisability of instituting a
systems approach as"best practice,"
both technically and institutionally,
to transportationinnovations was
discussed. It was noted, for
example, that increasingautomation
blurs the conventional boundaries

between the vehicle and the

infrastructure. In IVHS, for
instance, one can no longer
separatelyconsider the driver, the
vehicle, and the instrumented
highway, since they will be
essentially interacting in real time.
This implies that the infrastructure,
traditionally the government's
responsibility,andthe vehicles,
historically produced by the private
sector, must now be viewed as an
integrated system. The implication
for IVHS is that it ought to be
designed, built andoperated
cooperatively by both public and
private sectors.

Greaterrecognition should be given
to the critical importance of
institutional innovations in the

transpoitationsector. This is
especially importantgiven the
"bottom-up" processofgarnering
community and politicalsupport for
costiy novel technology
developments, such as Maglev and
high-speed rail. The need to
balance and blend the interests of

numerous stakeholders requires that
explicit recognition be given to all
institutionalpartners andprocesses,
in order to reach consensus. The

continued development ofthe
personalrapidtransit (PRT) system
'Taxi 2000" in Chicago, Seattieand
other locations was discussed as an

illustration of this factor.

There was wide agreementthat
"technology fixes" alone cannot
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resolve transportation problems.
Better coordination of federal, state
and local regulatory and economic
mechanisms would, however,
facilitate the successful application
of technological solutions. For
example, such economic tools as
congestion pricing, tax credits for
transituse and penalties for driving
and parking private cars downtown
would encouragethe
implementationofnew technologies
such as electric cars. In conjunction
with increased use ofmass transit,
these vehicles could contribute to

the attainment ofenvironmental,
mobility, energy and"quality of
life" benefits.

The issue of whether, and when,
laws and regulations drive
transportationinnovations, rather
than inhibiting their adoption or
raising their cost, was discussed. No
consensus was reached, as examples
illustratedthat regulationscould
either hinder innovations by freezing
in existing technologies, or spur
them if permitting a range of
innovative solutions. Most

participantsbelieved that legislative
and regulatory requirements often
stimulate innovative solutions to

pressingtransportation problems.
For example: corporate average fuel
economy (CAFE) standards led to
more efficient internal combustion

engines, the Clean Air Act led to
catalytic converters for emissions
control on motor vehicles, safety
belt and crashworthiness

requirements led to airbags, noise
limits on aircraft led to both

hush-kits in the near term and to

quieter and more efficient aircraft
engines in the long term, and oil
pollutionlegislationis encouraging
double-hulled oil tanker designs. In
many cases, in fact, technological
solutions arealready available, and
legislation mandating or
promulgating performance or design
standardsmerely spurs their
implementation by requiring the
application of"Best Available
Technology" (BAT) or "Best
Possible Technology" (BPT).

A study of the impact ofregulations
on innovations which analyzed the
interactionsbetween transportation
legislation and regulations and
available technologies would be a
useful document for decisionmakers.

For instance, the California "electric

cars and buses" laws may not be
enforceable because the practical
battery technology to meet the stated
goals does not yet exist Even
though U.S. auto manufacturers
have teamed up with the Department
ofEnergy in a"battery consortium,"
the goal ofdoubling battery
performance and halving cost may
remain elusive in the near term.

Thus, it was felt that such projects
areoften expedient technical fixes
tied to legislated implementation
timetables, and may not be
strategically important



MAJOR

ISSUE

The

fPotentiaC

for
Technology

Transfer

Background

A long stream ofrecent
transportation innovations
represents casesoftechnology
transferfrom themilitary to the
commercial sector, from one mode
to another, or from one application
to another. Examples include: the
jet aircraft, radar, supersonic
civiliantransportplane, tiltrotor
aircraft,heads-updisplay and
GlobalPositioning System(GPS)
navigation (military tocommercial):
adaptingradar technologyfrom
aviation to surface and
ship-to-shore vehicletraffic systems
(between modes);and thepotential
ofamorphous siliconphotovoltaic
cells in developing
hydrogen-poweredcars (between
applications).

Theambitious NHS plans wouldnot
bepossible without the transfer and
integration of technologies such as
mobile telecommunications,
advanced informatics, hand-held
GPS receivers and electronic maps.
Computer visualization anddata
compression are aidingair traffic
controllers to locate a plane on their
crowded monitors. Increasing use
oftelecommuting and
teleconferencing could offeran
effective strategyfor reducing
groundandair traffic congestion.

Withthegrowing convergence of
militaryandciviliantechnologies, a
general issue concerning
technological innovationsin
transportation is what strategies
should befollowed tofoster dual-use
technologydevelopment,as well as
faster and broader diffusion of
technology. A related issue is what
practical steps can be taken to
expedite technologytransferto the
transportation sectorfrom other
civilianagencies suchas the
DepartmentofCommerceand the
National Aeronautics and Space
Administration(NASA). The budget

for the NASA Aeronautical Science
and Technology R&D program
alone is about double the entire FAA

Research, Evaluation and
Development(RE&D) budget,and
comparable to theentireDOTR&D
budget.

Key questions include:

•0- What are some ofthe major
opportunitiesfor thetransfer
and commercialization of
technologies related to
transportation andlogistics?

4- How can thesepotential
opportunities bestbe realized?

4- Does direct R&D investment in

transportation technologies and
application yield greater return
than technology transfer efforts?

•«• Whatkey initiativescanthe
governmentpursue to expedite
technology transfer to the
transportation sector?

<• Arepublic R&Dfundsbeing
directed to theprojects with the
greatestpotentialpayoffs?

Seminar Discussion

The emergence ofnew relationships
and public/private rolesand
responsibilities in addressing
transportation needs wasnoted. A
range ofstate-based initiatives
designed to improve mobility,
access or economic efficiency by
involving the privatesector, with or
without federal participation, was
mentioned. It was suggested that the
NationalTechnology Policy, while
not an industrial policyper se, leans
toward removing antitrust barriersto
the formation of industry consortia
and encouragesthe formationof
public/private partnerships. The
"IVHS America" model was

mentioned as a promising example
ofthese partnerships. However,
some industry representativesstated

23



24

that remaining barriers to private
consonia - including antitrust,
product liability and tax laws and
trade controls ~ must be removed in

order to facilitate the

commercialization of innovative

transportation applications such as
IVHS.

A need was expressed for a broad
set of transportation R&D policies,
closely coupled with other strategics
(such as regulations, economic and
tax mechanisms and public
education) for facilitatingthe

adoption of technological
innovations on a wide scale. The

federal government has traditionally
been reluctant to pursue an industrial
policy, even though the
transportation sector has
experienced market failures which
required government intervention,
such as Amtrak and Conrail. The

traditional government role of
performing basic R&D through
advanced testing and prototyping,
however, is changing. This change
can be seen in the promotion of
public/private partnerships, the 1990

Summary of Major Points
Technological Innovations and Human Factors

Many opportunities exist for technological innovations to solve
transportation problems, in such areas as mitigating congestion,
improving mobility and intermodal efficiency, and attainingenergy
and environmental goals ini transportation.

However, technology "fixes"atone cannot totally solve these
s problems. Institutional, social, behavioral and economic factors are
:: all likely td be Important parts of prospective solutions.

Thehistorical roleof the government in research and development
and technology is changing, but no consensus exists on what it
should be in the future. For example, the exact relationship between
successful technological innovations and legislation arid regutatory
requirements is unclear.

There is a need for expanded transportation technology transfer from
governmental and military research to the civil and commercial
sectors, as wellas from one mode to another. The development of a
long-range, coherent 'vision' for technological innovations that could
be relatively immune from short-term political Influences would assist
in this process,

Transportation data should be more effectivelyprocessed, analyzed
and converted into information that can be used by transportation
planners and customers.

More data and research is needed into human factors issues in
transportation. In addition, human factors, systems engineering and
high-level modeling and simulation should be integrated into a more
comprehensive capability to develop and assess advanced
transportation systems.



National Technology Policy, andthe
identification of a Critical
Technologies rosterforenhanced
federal funding. No consensus
emerged regarding the extent to
which federal technology policy in
transportation oughtto be strategic,
ratherthan more responsive,
adaptiveandcloser to market
applications.

The issues ofbalancing the public
good versus private orparochial
interests, andofpublic/private
participation indecisionmaking and
cost-sharing in the developmentof
new infrastructure were also
discussed in this context. It was

proposed thattransportation
infrastructure and services are

primarily apublicgood, sincethey
must equitably provide accessand
mobility. It was also suggestedthat
the high cost andlarge scaleof
transportation projects oftenrequires
government participation to breed
confidence and to encourage private
investment, especially in the current
stringentinvestment climate.
However, just as the cosdy and
publicly subsidized Concorde
aircraftservices only a small and
affluent market niche, certain
advanced technologies such as
Maglevcould alsobecome the
purviewonly of the few travellers
able to afford it

An important government rolein
transportation is to "validate" and
certify new technologies, from the
point of view of safety, reliability,
andother performance envelopes.
This would be a key role in assuring
the success of IVHS technologies.
Once the government has
"validated" the safety and
operability of thenewtechnologies,
then traditionallyconservative
industries (like automotive and
aviation) could rapidlyapply and
commercialize them without fear of
productliability or regulatory
constraints.

A need was expressed for a
long-range, coherent visionandroad
map for technological innovations in
transportation. It was suggested that
DOT could play aleadership rolein
this area. If a vision ofour common
transpoitation future andastatement
of its fundamental contributions to

the national productivityand
economic well-being is clearly and
forcefully articulated, then private
sectorandCongressional support
would follow.

A key related element is institutional
commitment and continuity.
Becausethe average term of
political appointees is muchshorter
thanthat required for planningand
implementing newtransportation
systems,it is oftendifficult to
maintainsupport forexpensive,
long-term projects. A possible way
to avoid these discontinuities is to
enact legislation which commits the
multi-yearoutlaysneededto
complete such projects.
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MAJOR

ISSUE

Human

factors

Issues

for

Technologies

Background

Humanfactors research is a
cross-modal area increasingly
critical to thesafetyandefficiency of
transportation systems. It addresses
theapplication ofpsychologyand
physiology to human operationof
advanced and complex
transportation systems, and includes
suchelements as themodeling of
human control anddecisionmaking
functions and theoptimaldesignof
displays, controlsand software. The
three distinct but interrelated
categories ofhumanfactors efforts
are ergonomics, or designfor
efficient useby humans; theoptimal
allocation ofroles and
responsibilities between humans and
machines; andworkforce training
needsfor safe systems utilization.

Theneed to achieve greater
efficiency, as well as mounting
concerns over transportation safety
and security, havefocused attention
onhumanfactors. Todesign
transportation systems that minimize
or altogetheravoidoperator errors,
both thepractical limitations of
human performanceas well as
ergonomic designprinciplesneedto
be betterunderstood. Increasing
automationoftransportation
systems operations raises a number
ofquestions relatingto human
factors. For example, thefuture air
traffic control environmentwill
makethecontrollerrely
increasingly on computers to resolve
conflicting aircraftflightpatterns.
Airportsecuritypersonnelwill also
depend onincreasingly complex
machines andon enhanced training
for bomb detection. But who will be
liable In case ofan accident?

Key questions include:

4- Will humanfactors be a major
limitingfactor tofuture
technologicalinnovationsin
transportation?

•0- Indesigning safeautomated
transportation systems, how
should we plan for suchfactors
as human reaction times,
drowsiness,fatigue and
attention span, information
overloadand stress?

4- Should humans be able to

overrideanautomated system?

•*• Whatprograms should the
governmentdevelop to expand
humanfactors research and to
educate its workforce and the
public on humanfactors issues?

Seminar Discussion

It was the general consensus that the
integrationofhuman factors and
systems engineering disciplines is
needed to fuse"people" and
"technology" in advanced
transportation systems. For
example, human factors experts
shouldbe includedearlyin the
designandevaluation process for
new technologies. It was also
suggested that human factors criteria
be explicitly included in the
certification process for new
transportationequipment

The lack of a coherent current data

baseon humanfactors, containing
such elements as performance
parameters for normal and accident
conditions,the cognitivemaps and
mental models ofoperators,and
perception needs for older users,
was decried. It was stated that this

lackhampers theergonomic design
anddevelopment of systems tailored
to specific users, such as aircraft
pilots and agingdrivers. It was
suggested that DOT has both the
opportunity andvested interest to
takealeadership rolein establishing
a "National Database on Human
Factors," and perhaps could
cosponsor with other federal
agencies a"National Institute on
Human Factors" that would



assemble and integrate national and
intemational data from public,
private and academic sources.

The opportunity also exists to
exploit advances in high-level
modeling and simulation techniques
for performing system analyses.
This promises to revolutionize
prototyping and testing of new
transportation concepts and systems
by enabling early evaluation of
options and selection of the most
promising technologies. Such
practices could substantially cut
both the cost and the typical time
span from concept to application,
which can take from 10 to 20 years
for sophisticated transportation
systems.

The role of advanced simulations

was debated. Proponents of the "let
100 technologies bloom" approach
felt that the unique safety and
reliability requirements for
transportation necessitates extensive
operational testing before
implementation. In this process, it
was stated that "we can afford a few

mistakes," such as the Morgantown,
WV PRT system. It would appear
that for safe and reliable advanced

transportationsystems, simulations
are necessary but not sufficient to
validate and select workable design
concepts. Full-scale testing and
operational experience are needed to
assure that unanticipated problems
are uncovered and addressed before

revenue service commences.

The successful design and
implementation of advanced
transportation systems and
infrastructure require judicious role
definition and better decisionmaking

partitioning between humans and
information systems. The
increasing reliance on information
systems in evaluating decision

options can appear to relegate
people to secondary functions,
rather than supervisory and control
roles. It was stressed that designers
and developers of new
transportation systems should allow
humans and machines each to do

what they do best. In an ideal
design, both the human operator and
the computer would complement
and mutually enhance each other's
functional capabilities.
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Chapter 3:
Intermodal Passenger and Freight Transfer

Introduction

The ability ofthe transpoitation
system to provideforthe efficient
flow of people, goods, and services
is critical formeeting our national
economic needs. Competition
within and between various modes

oftransportationhas provided
efficiency improvements over the
years. However, one area which has
not received much attention is

intermodal connectivity: the transfer
ofpassengersand freightbetween
modes.

A truly intermodal"system"
encompasses the "door-to-door"
movement ofpassengers and freight
via multiple modes oftransportation
from variouspointsoforiginto
various destinations. The best

intermodal systems are flexible,
taking advantage ofthe most
economic modes oftransportation
that are capableofmeeting customer
needs for speed and reliability.
Efficient intermodal systems for
passengers and freight are
particularly important in aneraof
intensifying intemational
competition.

The Volpe National Transportation
Systems Centerhosted a seminaron

the topic of"Intermodal Passenger
and FreightTransfer" in
Cambridge, MA on December4,
1991. Attendees included

representatives from regional
planningorganizations, state
DepartmentsofTranspoitation and
Port Authorities, federal and
Congressionalagencies,
transpoitation equipment and
service providers,transportation
users, academicexperts and
transportation consultants.

The topics suggested fordiscussion
included: the demand for intermodal

transportation services, trends in the
supply ofintermodal freight
services, requirementsforeffective
intermodal transfer, and policy
challenges to improving
connectivity. Observations and
common themes raised in the

discussion are summarized below.

The views that follow in the

"Seminar Discussion" sections were

expressedby individualparticipants
in the course of the discussion, and
do not necessarily reflect the
policiesor positions ofthe
DepartmentofTranspoitation
(DOT).
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MAJOR

ISSUE

The

'Demand.

for
IntermodaC

Transportation
Services

Background

Fundamental changes have been
occurring over the past decade in
the way customers view
transportation. Thegoal ofmajor
manufacturers is to incorporate
transportation into a seamless
logistics system thatprovidesfor a
smooth, continuousflow ofmaterial
from suppliers through
manufacturing processes to the
ultimate customer. Management of
logistics systems requires real-time
tracking ofmaterial in transitand
just-in-time (JIT) deliveries at each
link. As a result, customer
requirementsfor transportation
information have escalated
substantially. Similar information
needs have emerged in wholesale
and retail trade to reduce expensive

storage and inventory investment
costs. Depending on the weight,
volume, value ofcargo, and the
costs ofdoor-to-door service,
shippers choose among a varietyof
combined marine, rail, truck and air
services.

Key questions include:

♦ Whatnewfreight and passenger
services are being demanded,
now andprojectedfor the
future?

•o- Are therefundamental
differences in the intermodal
considerationsforpassenger
andfreight transportation?

•*• Whatfactors drive the demand
for intermodal services?

4- What majorobstacles exist to
satisfying this demand?



Seminar Discussion

There was generalagreement that
the "intermodal industry" is already
developing,especially in freight,
and linking the various modes
together. This is happening
regardless ofany significant
governmental actionsor policieson
intermodalism. One participant
cited the examples of the Disney
World infrastructure in Florida and

the development ofroad-rail
terminals in Chicago asexamples of
this occurrence outside of any
governmental initiatives.

One reason for the development of
freight intermodalismis the strength
ofuser demand, particularly from
companies seeking to reducetheir
total transportation andlogistics
expenses andprovide faster and
more efficient delivery service for

Participants

their products. A single freight user
may have a largevolume ofbusiness
and thus considerable market power.
Suppliers have to provide
door-to-door service by the most
efficient combination ofmodes in

order to retain the user as a client,

A distinct patternof intermodalism
is emergingthroughprogressively
closercooperation among shippers,
transportation providers andthird
parties, includingfreight forwarders.
Participants commented thatvarious
shippinglines andthird parties are
leasingequipment andterminals as
partof abroaderdevelopment to
build an intermodal network, based
on the railroads, without investing
large amounts ofcash in
infrastructure construction or

equipment purchases. Better
managementof terminals, cargo and
information flows is also becoming
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a crucial aspect of improved
intermodal operations.

Further, the implications of JIT
manufacturing for intermodalism
were addressed. The general
question was raised as to whether
the increased number of vehicles on

the road, due to the wider adoption
of JIT by industry, clogs the
transportation system. One
participant remarked, for example,
that a parcel delivery firm received
more parking tickets in New York
City than did any other
transportation provider. To
accommodate JIT, this firm is

building additional warehouses at its
hubs to reduce both the total number

of vehicles and the amount of time

they spend on the roads. As part of
this effort, the firm is also trying to
convince its manufacturing
customers to locate closer to these

hubs.



MAJOR

ISSUE

Trends

in the

Supply

of
Intermodal

freight
Services

Background

As a result ofthe deregulation ofthe
railroadand truckingindustries
since the late 1970s, competition has
increased significantly in the surface
freight transportationmarket.
Railroads have reduced excess

capacity and improved yard and
llnehauloperations throughthe
consolidation and abandonment of
unprofitable lines. The trucking
industryhas also undergone a
process ofconsolidation and
restructuringthroughbankruptcies,
mergers and acquisitions. An
importantdevelopmenthas been the
growth oftruckingfirms offering
premium door-to-door services,
concentratingon high-density traffic
corridors.

In the past decade, a new
"intermodal" industryhas emerged
that takesadvantageofrail's
line-hauleconomies and trucking's
door-to-door capabilities. This
industry is partly an outgrowthof
the land bridge unit trains that
railroads offerfor rapid movement
ofcontainersbetween ports and
destinations. What tipped the
balance infavor ofdomestic
intermodal railwas the introduction

of "double-stack" flatcars that
greatly increased train haulage
capacity. Lower costs, together with
improvedscheduleperformance,
allow rail links to competefavorably
on longhaulswith all-highway
shipments.

Over thepast decade, the explosive
growth ofdouble-stack shipments is
a good indicator ofthe rise in
intermodalism. Services are

available throughshipping lines,
containerlrailcar leasingfirms,
railroads, truckingcompanies, and
third parties such asfreight
consolidators andforwarders. Most
ofthe large shipping lines and
railroads haveformed divisions or
subsidiaries to focus on the

intermodal market. Recently,
however, compacts between
companies in the transportation
industry are being drawn more and
morefrequently as a means for
capturing market share while
allowing each company to manage
the business it knows best.

A recent and related Important
development has been the
globalization ofexpress package
delivery services. The marketplace
has become intensely competitive:
however, onefeature of
developments in the worldwide
market is thepivotal roleplayed by
US.firms.

Thesuccess ofinternational cargo
containerization illustrates both the

complexity oftransportation
networks and the potentialfor
productivity gains. In today's
global economy, international
shipments often callfor containers
from overseas suppliers to be
unloaded at a port, transferred onto
specialized trailers for thejourney
to a rail transferfacility, loaded on
double-stackflatcars for
long-distance line-haul, and then
transferred to trucksfor delivery to
thefinal destinations. Such an
operation can involve almost any
combinationofpublic andprivate
ownershipofinfrastructure,
handlingequipment,and
rights-of-way, as well as services
provided by local governmental
authoritiesandprivate enterprises.

Thekey to success ties in the smooth
management ofthe total
door-to-door shipmentprocess
through the various stages and
transferpoints. In this context, it
has been demonstrated that a

systems approach which integrates
various modes can improve both the
costs and quality oftransportation
services. Three major changes in
the transportation environmenthave
made the creation ofsuch networks
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possible: 1) deregulation;
2) advances in business information
systems and communications; and
3) engineering improvements in
materials handling facilities.
Related developments have
produced improved container ships,
special-purpose railcars, and
terminalhandling equipment
improvements that have contributed
to further efficiencies in intermodal
operations.

Key questions include:

4- How good is the current
intermodal infrastructure?

4- Are there certain modes or

geographic areas in which the
problems are most evident?

♦ Are there regulatory or
technologicalbarriers that
impede efficientintermodal
services?

4- What are the implicationsfor
public/private partnerships in
theprovision ofboth the
required intermodal
infrastructure and the services
themselves?

Seminar Discussion

The impact of intermodalism on the
various freight modes is cleaiiy
apparent, especially within the past
few years. For example, one
shipping participantcommented that
his firm put 2,000 truck trailers onto
railroad flatcars each day, and was
now in fact a major Western
railroad'slargest single customer.
Another participantnoted that truck,
commercial aircraft and Amtrak

were allused for that organization's
shipments.

Although the U.S. freight intermodal
system has developed rapidly, there
are still gaps. Among the more
significant gaps mentioned were:
direct railcar access to docks at

seaports; efficient connections
between Western and Eastern

railroads in such key terminal cities
as Chicago, St Louis, Memphis and
New Orleans; and modernizing
intermodalfacilities in larger and
older U.S. urban areas, such as New
York City, where little undeveloped
land is now available and the

resultinginfrastructure costs are
high. One participant noted, for
example, that ten rail terminals exist
in that metropolitan area, but that
only one of them is convenient to
the docks.

Three constraints on railroads to the

furthergrowth ofcontainerand
double-stack business were cited.

They are: the poorquality of
highway connections to rail
terminals, the low overhead road
bridge clearancesover rail lines, and
difficulty in coordinating with
passengerservice sharingthe same
tracks. None of these issues is either

easy or inexpensive to resolve.

Some other countries areheavily
involved in public support for
intermodal facilities. Forexample,
one participant noted that the
Canadiangovernment has assisted
the development of transportation
connections at the port ofHalifax,
Nova Scotia. Halifax is now

winning business away from older
U.S. East Coast ports. Port
Authorities areresponding to this
competition by pursuingbetter road
and rail connections to their docks,
which is quite expensive. Because
these projects do not meet the
conventional 'rate of return'

formulas usedto evaluate projects,
however, bond revenues will not
always be available to fund them.



MAJOR

ISSUE

Requirements
for

Tffective
IntermodaC

Transfer

Background

A number ofobstacles stand in the
way ofgreater intermodal
connectivity. Some ofthese are
structural, the end result ofmodal
choices and investments made over

many decades. Decisions made in
thepast, thatfavored particular
modes without being explicitly
concernedwith how the different
modes can best be efficiently
integrated, are increasinglyproving
to be inadequate. These obstacles
are also institutional in nature,
owingmuchto thedistributionof
power and responsibility in our
decentralized governmentalsystem.
Rarely are they technology-related.

Althoughmuchofthe debate
recently has centered on access to
airports or waterports, the
problems and the obstacles are both
much broader and more pervasive.
Nevertheless, two specific examples
are illustrative.

AirportAccess: Ground access to
airports is a pervasive problem
which may soon affect airline hub
choices and markets. Transit access

to major airports has been
particularly deficient. Highway
access has also had its share of
problems. Althoughmost major
airports are within tenmiles ofan
interstate highway or a primary
arterial, this does not guarantee
goodhighway-to-airportaccess
becauseofpervasive congestion
problems,particularly duringpeak
commuting times. Thereare other
causesofcongestionas well,
including inadequate curbspace,
cruising vehicles and inadequate or
poorly allocatedparking.

Port Access: Ship-to-rail and
ship-to-trucking transfershave been
afocusfor discussion inmajorU.S.
ports for manyyears. Many ocean
carriers increasinglyworry about
infrastructure and "land
connectivity" issues, rather than

such traditional concerns as berth

access, handling equipmentor
stowage.

Key questions include:

4- What are the basic requirements
for smooth, effective intermodal
transfers?

•0- What opportunitiesexistfor
further improvementsin both
passenger andfreight transfer
services? What are the most

seriousproblems?

4- What are the key underlying
reasons for these obstacles at
the national, regional and local
levels?

Seminar Discussion

Participantswere unanimous in
concluding that intermodalism is far
more advanced in the areaof freight
than in passengertransportation.
There are many causes ofthis
disparity, including economic,
institutional and infrastjucture

factors. For example, the profit
motive provides sufficient built-in
incentive for greater freight
intermodalism. Customers of

freight transpoitation usually do not
carehow the transportation function
is performed, as long as it meets
their desired goals for cost, quality,
timeliness and reliability. Thus,
freight service providersare
motivated to take a more

comprehensive systems view ofthe
process.

By contrast, passenger
transportation typically involves
more than one entity or mode in a
single journey, but no single service
providerin the processis
responsible for,or direcdy benefits
from, determining and managing the
'optimal'journey. As one
participantnoted, the consequence
is that service providerstend to
become preoccupied with the
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question of who should pay for any
connectivity improvements, rather
than focusing on how best to serve
the customer's total needs.

For example, it was noted that the
Van Wyck Expressway in New
York City is a necessary link to the
airports,but the State ofNew York
may not be able or willing to pay for
any improvements on it Instead,
the state is looking to the Port
Authority to help fund such work,
because it is a direct beneficiary
from the improvements. The state
also faces a severe financial and

budgetary situation. Other
participantsgave similar examples
ofhow the lack ofagreement
between different agencies retarded
infrastructure projects.

Traditional third party providers
such as travel agents may assist
individual passengers in their trip
plans. However, they may fail to
cover every link between a given
origin and destination, and can do
litde to induce the various modes to

work more closely together. For
example, one participantcommented
that travel agents have no incentive
to sell mass transit tickets to their

customers, because they receive no
commission from such sales.

Although some cmise ship lines will
cover transfersby both passengers
and their baggage between modes,
this may be possible only because
the company earnssufficient profit
from its total service packageto
cover these additional costs. It was

alsonoted that this gaphas led many
largercompanies to develop their
own in-housecapabilities to arrange
'door-to-door' business travel for

their own employees.

Even the dissemination of additional

information to potential passengers
is not a guaranteed means of
improving passenger connectivity.
One participantstated that much
effort went into distributing

information about local transit

services to travel agents around the
U.S. and in other countries.

However, litde evidence was found

that this information made much

difference to individual traveller's

plans. Another problem noted is
that planning organizations often
lacked both enough data and the
right data for evaluating the state of
passenger connectivity. Passengers
and hotel occupancy can be counted,
for example, but that data does not
elucidate the cause and effect

relationships between the various
factors that affect travellers' plans.

Several participants suggested that
differences between freight and
passenger connectivity may stem in
part from the fact that freight
transportationis mosdy privately
owned or controlled, while
passenger transportationdepends
largely on the use ofpublic
infrastructure even though the
service providers may be private.
Thus, the institutional framework
for passenger transportation tends to
be complicated.

There are several major entities on
the passenger side, such as airports,
which may benefit financially from
not improving connectivity in
certain spheres. One participant
recounted the numerous difficulties

that aroseduring the planning for a
new groundpassengertransitproject
to link an airportwith a nearby
resortarea. Among the problems
encountered, most of which are still

to be resolved, were:
accommodating transfersand
through-ticketingofbaggagefrom
aircraft to the transitsystem;
resolvingpotentialliability issues
over lost baggage; checking and
securityscreening foraircraft
baggage at the transitstop located
away from the airport; incorporating
purchasing the transit ticket with the
airline ticket;andactually locating



the transit stop within the airport
terminal itself.

One of the major explanations for
this perceived hostility by airport
management to transit systems may
be that such connections threatened

to cut into the substantial revenues

the airport derived from rental car
agencies and parking facilities. This
revenue flow also serves as the basis

for issuing bonds for additional
funding for airport activities. Thus,
airports can actually earn more
money for themselves by not having
good intermodal passenger
connections. In contrast, other
companies, especially in freight,
earn more money by providing
customers with such connected

services. Participants also offered
examples of opposition to new
ground passenger proposals in
several parts of the U.S. by
competing modes, including private
toll roads and airlines.

There are additional obstacles to the

development of effective ground
access to airports. For example,

many passengers arriving at airports
have widely dispersed final
destinations. This makes it difficult

to guarantee sufficient ridership to
support major investments in transit
connections. Transit agencies have
difficulty in guaranteeing that
funding is available for transit
construction at the specific point in
an airport's planning process where
such a financial commitment is

needed. In addition, it was noted

that airports in such large urban
areas as New York City and San
Francisco were experiencing
considerable recent growth in
limousine and shuttle van ridership.
For example, these services now
claim more than one-half of the

volume of trips between New York
airports and a suburban Connecticut
county. In contrast, such services
now account for only about 10% of
the total volume of trips between
Logan Airport and the Boston
suburbs.

This situation suggests a strong
potential market for third parties to
offer passengers such

Double-stack train -

Courtesy: Southern Pacific
Transportation Company
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"door-to-door" trip planning and
ticketing services, just as many
companies do for freight shippers.
To accomplish this, it was suggested
that systems designers should bring
the "logic" of door-to-door service
from the freight side to the
passenger side. Several participants
commented that they would
personally be willing to pay more as
travellers for such a convenience.

Participants agreed that the major
barriers to greater intermodalism in
the U. S. seemed primarily to be
institutional rather than technical or

structural. As one participant
commented, "the infrastructure

problem is between our ears!" At
the same time, several states are
now pursuing new intermodal
surface transpoitation plans. One
participantpointed out that in his
state, fifteen different agencies
drafted ajoint transportation plan
aimed at alleviating metropolitan
traffic congestion. In his perception,
what brought these agencies
together was a shared perception of
a serious problem that could only be
successfully solved by collective
planning and action by all
participating agencies. This
perception then generates the
"institutional will" to resolve these

problems.

An additional point ofdiscussion
related to the impact of government
regulations such as the Americans
with Disabilities Act (ADA), which
strengthened passenger accessibility
requirements for older transit
systems, paratransit services and
added requirements for
accommodating disabilities such as
vision and hearing. One participant
suggested that these new
requirementswill actuallyoffer

wider benefits to a much larger
number of passengers beyond those
who may be more specifically
targeted, by creating a more
'user-friendly' and information-rich
environment at the terminals.

However, another concern raised is
the potential high cost to older
transit systems ofmeeting these
provisions.

The issue ofwhether the U.S. lags
behind other countries in having a
well-integrated transpoitation
system was raised. It was generally
observed that, particularly in
passengertransportation,
intermodalism seems to work better

in Europe because more options
exist from which one can choose. It

is more common in Europe, for
example, to ticket oneselfalong with
one's baggage from origin to
destination.

However, several participants
cautioned against assuming that
other nations had solved the

connectivity problems. It was noted,
forexample, that the new passenger
rail terminal is located one mile

away from Charles de Gaulle
Airport near Paris. Also, the Narita
Airport outside Tokyo was cited as a
classic example ofhow not to plan
effective inteimodal passenger
transfers. It is also doubtful that the

American public would tolerate the
high level ofcentralized
decision-making authority pervasive
in these other countries.

One participantobserved that, given
its size and complexity, the U.S. has
an"amazing" transpoitation
system. Nevertheless, there are
many problems that need to be
addressed. Overall, it was suggested
that the U.S. has superb segments of
a system, but that it is not yet a
well-connectedsystem, especially
for passengers.



MAJOR

ISSUE

Improving
Intermodal

Connectivity •
(PoCicy

Challenges

Background

TheNationalTransportation Policy
(NTP)states that a major aim of
federal policy is to "improve
intermodal connectionsby:

•*• Fosteringan environment in
which state and local

governments and theprivate
sector give greater priority to
transportationfacilities and
improvements that close critical
gaps in the nationalnetwork;
and,

•*• Workingwith public and private
transportation interests to
identify needsfor improved
connectionsand to plan, design,
andput inplace improved
facilities and enhancedtransfer
techniques between
transportation modesand
carriers."

Theseobjectives are reflected in the
recent Intermodal Surface
Transportation Efficiency Act of
1991, or ISTEA. The legislation
states:

"It is the policy ofthe United States
Governmentto encourageand
promotedevelopment ofa national
intermodal transportation system in
the United States to move people
and goods inan energy-efficient
manner,provide thefoundationfor
improvedproductivitygrowth,
strengthen theNation'sability to
compete in theglobaleconomy, and
obtaintheoptimum yieldfrom the
Nation's transportation resources."

Both the NTP and the ISTEA
support shifting transportation
planning anddecisionmaking
responsibilitiesfrom thefederal
government tostate andlocal
governments, giving anexpanded
role and increased authority to
Metropolitan Planning
Organizations (MPOs). Improving
intermodal connectivity presents

formidable challenges to these
public bodies. A wide variety of
agreements among agencies and
private owners ofboth
infrastructure andservice
companieswill be needed. At the
same time,private industry is
challengedto use new information
technologies andoperating methods
toform intermodalservice networks
and improve the quality ofservices
needed to meet customer demands.

Problems offunding, zoning, traffic,
andenvironmental impactswill
require leadership and initiative to
resolve. Thesituationprovides new
opportunitiesfor innovative
solutions, including newforms of
public/privatepartnerships.
Clearly,a nationwide interchange of
ideas and experienceis needed.

Key questions include:

4- What changes are needed in our
overall approach to achieving a
truly effectiveintermodal
system?

♦ What do these changes suggest
in termsofnewpublic sector
roles and responsibilitiesat the
various levels?

4- Who should have ultimate

responsibility for ensuring
intermodal connectivity?

4- Whatplanning tools and skills
are available to address

intermodal issues?

Seminar Discussion

Attendees were briefed on the

provisions ofthe new ISTEA.
Several provisions ofthe Act were
describedasmarking a significant
expansion in federal interest in and
support for intermodalism. In
addition to the statement of policy at
the beginningof the Act, notable
provisions included: authorization
for a new Office of Intermodalism
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Summary of Major Points:
Intermodal Passenger and Freight Transfer

User demand has driven intermodalism in freight services to a much
greater extent than in passenger services This may be due to the
fact that both providers and customers of freight services are more
likely to be private firms more clearly responsive to market forces and
competitive demands. Thus, interrnddal developments have
occurred for freight, with or without specific governmental Initiatives
or support.

Although intermodalism ismore developed for freighttransportation,
therO are stillgaps on the freight side, for example, In connecting rail
services to some port facilities and in developing new connections
among modes in highly congested urban areas.

Marty of the obstacles to greater connectivity for both freight and
passenger services are Institutional, rather than technical or structural.
The overlapping responsibilities and rivalries among various public
agencies, the financial constraints on public and private parties, and
questions about who should appropriately fund intermodal facility
projects all can delay or forestall progress on intermodal
improvements.

Better intermodal connectivity can provide social benefits that are
hard to quantify and include In conventional rate of return
calculations. However, these benefits -- including reduced traffic
congestion, energy usage, or environmental impacts - can be real
and significant, and should be included in the decision-making
process.

There is a significant need for more and better data, more accurate
and comprehensive planning and analytical tools, and better data
processing and inforrrKjtton manc^ement capabilities. Without these
resources, it Is difficult to determine the total costs and benefits of
Intermodal options and to make better Investment decisions.

The delegation of much authority to the state and local governments
and to MpOs —a major aspect of the ISTEA - will significantly affect
the decision-making process for transportation projects. Including
ilntermodal projects.

The ISTEA also reflects a new and more positive federal role in
promoting intermodal activities by providing funding flexibility,
technical assistance, support and information for the state and local
authorities to apply in planning and decisionmaking.



reporting to the Secretary of
Transportation; statistics and
funding forcollecting data,
includingdata on intermodaltraffic;
inclusion ofground connections,
such as portaccessroads, among the
facilities that can be designated part
of the National Highway System for
priority funding; new flexibility for
state and local governments to use
federal funds for highway, transitor
rail projects; andanexpanded role
for MPOs and requirements for
states and MPOs to prepare a series
ofmanagement plans, includingan
intermodal management plan.

Many federal agencies are working
togetherto analyzeintermodal
issues. At the encouragement of
U.S. ports, DOT began aland-side
access study in 1990involving five
operating administrations (Maritime
Administration, Federal Highway
Administration, Federal Railroad
Administration, Federal Transit
Administration and Research and

Special Programs Administration).
The study was designedto cover
suchtopicsas physical limits in rail
and roadaccess at ports and
terminals, institutional issues
pertaining to coordination among
public agencies, labor agreements
andinformation processing
requirements. The 1992 Aviation
Reauthorization Bill also stresses

greater intermodalism, including
improved ground access to airports
and increased funding to ensure the
construction of the necessary ground
facilities.

The general issue ofthe roleofthe
governmentin fostering and
enhancingintermodalism was
discussed at several points during
the seminar. One participant argued
thatdevelopinggreater connectivity
in the transpoitation system is a
"publicgood," similar to promoting
clean air, national defense and
publichealth. That is, there are
positive benefits to the whole

society radier than to any particular
user. Among these potential
benefits are reductions in energy
usage,adverseenvironmental
impactsandtrafficcongestion, anda
more effective nationwide

transportation system. However,
because these benefits are hard to
quantify, they oftendo not appear in
the financial calculations used by
state and local authorities to select

projects.

The expandedroleofthe MPOs
under ISTEA was discussed in some
detail. One participant commented
that he had not been a strong
supporter of MPOs in the past
because of their lack of political
authorityand participation by
relevant political officials. MPOs
have historically not had control
over funding. Instead, they have
had to bring togethervarious groups
with separate funding sources, each
ofwhich had specific restrictions on
its use. Under ISTEA, however,
thereis expandedauthority for
MPOsandmuch greater flexibility
in the use of these funds. The Act
alsoexpandsthe roleofMPOsin
comprehensiveplanning,
incorporating transportation,
congestion, pollution andlanduse
issuesin the process. Participants
speculated that this greater authority
will lead MPOs to reconsider their

membership and to become more
accountable, as public scrutiny
grows.

There was universal agreementthat
more and better data on the traffic

carried by the U.S. transportation
system is needed, particularly to
identify gapsandopportunities in
intermodaltransportation services
and inefficiencies caused by the lack
ofeffective transfercapabilities.
Many types of transportation data
arebeing collectedat the present
time, such as individual passenger
airlines and freightcompanies
compilinglimited data on theirown
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customers. However, this
information is not consolidated into

a single widely accessible database.

In addition, there are significant
gaps in the current data collection
effort. One participantnoted the
paucity of freight data from the
tracking industry, which accounted
for 80% of all U.S. freight traffic.
Further, it was noted that all data
now being collected are based on the
existing transportation system, and
must be used with caution as a basis

for planning for the future.
Although much money is now being
spent on datacollection, the right
questions are not being asked. Thus,
it is difficult to identify patternsand
deficiencies with any certainty.
Datashould alsobe presented in a
form that decisionmakers can

comprehend and appreciate.

There was also generalagreement
that betterinformationmanagement
and data processing capabilities are
needed. The analytical models now
in use for forecasting andsimulating
traffic flows were developed more
than a decade ago, before recent
advances in methodology. These
models, therefore,arebasedon past
behaviors and conditions, and do not
incorporate 'social' factors such as
concerns aboutpollutionandenergy
usage or new requirements such as

the Clean Air Act These models

need to be updated. In this regard,
several participants suggested that
the public sector could play a very
helpful role in improving data
collection andinformation systems
andmodeling capabilities.

Support was expressed forcontinued
federal support and funding for
transportationdemonstration
projectsthat apply new
technologies. As one participant
pointedout, these projectsprovide a
highly useful serviceby gathering
data andby allowing new
technologies to be tested before
wide-scaleimplementation. They
are thus a valuable contribution to

the education process for
decisionmakers. It was suggested
that decisionmakers will not care

about a solution until they are
convinced that a major problem
exists. Thus, information and an
education process arecrucial.

In this context, it was also
recommendedthat the public sector
should be careful not to enact

policies that stifle the innovations
andcreativity ofthe private sectorin
responding to transportation needs.
One participantcommented that the
privatesectorcomes up with better
ideas, yet the public sectorhas a
more accurate vision of overall

socialgoalsto be met by
transportation. Thus, ifthe federal
government chose a particular
technologyor standard too earlyin
the development process,it could
inhibit further research on other

technologies that may have more
positive applications in the long
term.



Chapter 4:
Energy, Clean Air,

and Other Environmental Factors

Introduction

The U.S. transportation system not
only determines our mobility, but is
also tighdy linked to a number of
other national goals, including
environmental preservation, the
perceived quality oflife, energy
efficiency and economic
competitiveness. Within the past
two decades there has been a

dramatic increase in efforts to assure

that transportation activities achieve
an acceptable balance in costs and
benefits in all of these areas. A

partial list ofspecific
'non-transportation' issues which
can arise from a decision on a

transpoitation project or system
includes the potential impact on air
and water quality; land use patterns;
energy usage; noise and related
"nuisance" factors; natural and
cultural resources such as wetlands,
endangered species and historical
sites; and the presence and treatment
of toxic wastes and other hazardous

materials. Addressing all ofthese
areas and achievinga proper balance
is a difficult undertaking now facing
all levels ofgovernment,including
local, national and intemational.

The varied and complex interactions
amongthese factorsmake it difficult
to reach agreement on transportation
proposals. Different groups, sectors
and industries often have widely
varying interests and perspectives.
There is often limited

communication between

transportation planners and
engineers, and agencies and groups
concerned with environmental

quality. Responsibilities for various
aspectsof energy and environmental
policy are distributed among many
agencies at all levels ofgovernment.
There are also large gaps in the

basic data and technical

understanding needed to assist in
developing strategies to enable a
decision on a transpoitation project
to optimize these numerous social
goals.

The Volpe National Transportation
Systems Center hosted a seminar on
the topic of"Energy, Clean Air and
other Environmental Factors in

Transportation" in Cambridge, MA
on December 10,1991. Attendees
included representatives from state
Departments ofTransportation and
Port Authorities, federal agencies,
environmental groups,
transportation equipment and
service providers, academic experts
and transportation consultants.

The topics suggested to the group
for discussion included: the

adequacyoftechnicalunderstanding
of these issues; economic and
related impacts of these factors on
transpoitation; balancing
transportationand environmental
goals; alternativesfor reducing
motor vehicle emissions; and
environmental constraints on

infrastructure construction. In

addition,participantswereprovided
with a "Background Paper"
(reprintedat the back ofthis section)
along with the "Issue Paper" for this
topic.

Observations and common themes

raised in the discussion are

summarized below. The views that

follow in the "Seminar Discussion"

sections were expressed by
individual participants in the course
of the discussion, and do not
necessarily reflect the policies or
positionsof the Departmentof
Transportation (DOT).
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MAJOR

ISSUE

Trie

Adequacy

of
H^ecfinotogicaC

Understanding

Background

In most cases, the chain from an
activity such as transportation to an
adverse environmental consequence,
such as impairment ofhuman
health, is complex and notprecisely
quantifiable. Yet, given the
substantialpotential societal costs
ofcontrol measures and the great
amountsoftimeand effortoften
required toresolveconflicts, a
completeand accurate technical
foundationfor policies is a
necessary preconditionfor
developingsolutions which are
effective,acceptable and efficient.

The effect ofthe automobile on air
quality providesa good example of
this situation. Relatively good data
does exist on the emission

characteristics ofexisting vehicles.
However, accurately assessing the

environmental effectsofany type of
vehicle requires combining thisdata
with other information such as
usage rates, dispersion models
based on atmospheric physics and
chemistry,population distribution
data, and knowledgeof thehealth
effects ofvarious gases and
materials. Because of the different
types ofdata and the complex
interactions involved, as well as the
relative uncertaintyassociated with
some of thesefactors, the accuracy
and utilityof the resulting analysis is
frequently a subjectof considerable
debate and disagreement.

Key questions include:

♦ What advances in scientific
understanding, data, analytical
models and tools, and related

areas are most critical to

establishment ofa solid



foundationfor
transportation-related
environmentalpolicies,
legislation and regulation?

•*- To what degree do current gaps
ofthis nature impede the
formulation and implementation
ofsoundpolicies?

-*• Is recent transportation-related
environmentallegislation --
such as the Clean Air Act

Amendments and the Oil

Pollution Act -- soundly based
in terms ofcurrent technical
understanding?

Seminar Discussion

Transportation decisionmakers often
find themselves, in the words ofone
participant, "data rich, but

information poor." Inadequate or
incomplete data and analysis often
leads to inefficient and sometimes

ineffective approaches in areassuch
as environmental standards being
incorporated into laws. For
example, several participants
commented that not enough is
known about the chain connecting
transportation,emissions, airquality
and health effects to determine if our

current policies will really help to
meet the desired goals, and whether
they are as cost-effective as they
could be. Atmospheric chemistry is
very complicated, and what is
known now is not often used in the

legislative process. Most of the
models and data originated in the
1970's, but different questions are
now being asked and different tools
are needed. For example, the
current transportation models were
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not originally developed with
application to air quality issues in
mind.

One academic participant observed
that many of the current laws are
based more on design, rather than
performance, specifications. These
tend to dictate to responsible
agencies how to do it, rather than
simply stating what is to be
accomplished. This stifles
innovation and often yields
simplistic "solutions" which may be
politically popular but arc less
effective and more expensive than
other approaches would have been.
Further, this often leads to a focus

on "quick technological fixes"
intended to avoid the difficulties of

institutional or behavioral change.
Often, however, such as with motor

vehicle emissions, the "easy"
improvements have already been
implemented and further progress in
this area is likely to be both modest
and costly.

There was general agreement that
the Clean Air Act Amendments

incorrectly focus on

Congested Highway

vehicle-milcs-travelled (VMT),
rather than on emissions, as the
measure of achievement of air

quality goals. VMT is a poor gauge
for air quality. It has been chosen as
the basis for regulation, however,
because it is relatively easy to
measure. Originally die Clean Air
Act addressed air quality directly,
but that did not work because the

measures taken were inadequate. As
a result, we now have mandated

approaches based on other
measurements which are less precise
and meaningful. In fact, one
participant suggested that just as it
was determined that GNP and

energy consumption are not tightly
linked, mobility and VMT may also
be separable. Thus, there are several
different ways by which
transportation efficiency can be
measured.

Several participants noted that the
most productive environmental
legislation defines the desired
outcomes and monitors achievement

of those goals, without specifying
how to do it. Leadership is needed,
but leaders must explain the
rationale for their decisions rather

than simply 'browbeat' others into
acceptance.

One participant complained that
often the problem is defined as how
to meet demand without considering
that changing demand could be an
equally valid solutioa In this view,
standards are not the best approach.
Instead, we should "internalize

externalities" by incorporating into
each decision its true costs to society
and the environment, and then let

users make their own decision and

pay the consequent price. Because
of a reluctance to make users pay
the real costs, however, we too often
turn to technological fixes, which
frequently arc not effective in all
situations or for all users.



MAJOR

ISSUE

'Economic

and

stated
Impacts of

'Environmental

factors on

Transportation

Background

The adverse impacts ofmeasures to
mitigate environmental and energy
concerns go well beyond the direct
expensesassociated with
implementation. Theresultmay
include substantial impacts on
employment levels and the
competitiveness ofparticular
industries. For example, the Oil
PollutionAct imposes substantial
requirementson thepetroleum
industry. Theacceleratedphaseout
ofrelatively-noisy "Stage 2" aircraft
will cost US. airlines billions of
dollars in replacing currentaircraft
and engines. Severe constraintson
the use oftheprivate automobile
could be seen as significantly
reducingquality oflifefor many
individuals, as well as reducing
mobilityand increasing costs. The
mechanics ofachieving and
monitoring compliance may impose
many burdens in addition to direct
cost on both theprivate sector and
on state and local governments.

Similarly, benefits - in termsof
improvedquality oflife as well as
specific transportation
improvements - canbe very difficult
to quantify. For very long-term
issues, like global warming,
conventionaleconomicanalysis may
not be adequate. Further, costs,
benefits and other impacts canfall
disproportionately on different
segments ofsociety and on different
geographic regions.

Key questions include:

•fr Do current environmental and

energypolicies affecting
transportation give adequate
consideration to consequences
that are particularly difficult to
quantify?

4> How can the less tangible
aspects of"qualityoftife" be
captured inpolicyformulation
and implementation?

•$• Does recent

transportation-related
environmentallegislation, such
as the Clean Air Act

Amendments and the Oil
Pollution Act, have particularly
strong adverse economicimpact
(disproportionate to the
benefits) on particular
industries, localities, levels of
government or segments ofthe
population?

•0- Is the institutionalprocess
withinwhichpolicy is developed
adequate to ensure effective
consideration ofindirect and
qualitativeevaluationfactors?

Seminar Discussion

Several participants commented that
the impacts of environmental
regulationarecomplicated,
extending to many industries and
elements in the lives of communities

and households. Often, people do
not have sufficient information

about the whole rangeofimpacts to
make informed choices. For

example, one participant observed
that the cost to the Northeastern

U.S. for heating oil will be
significandy increased by the new
legislative requirement for
double-hulled tankers; however, the
effectiveness in terms ofreducing
oil spills may be very limited. If
more complete information about
the total costs and benefits of

various choices were available,

society might be able to develop
better solutions. Approaching
transportationissues from a system
level, radier than an individual item
level, will encourage multiple goals
and interests to be included in the

process.

Participantsalso stressed the
importance of starting to think about
transportation decisions in
fundamentally different ways, and
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ofredefining the mission of
transportationagencies, i.e., to
createa"paradigm shift" in thinking
and values. Some recommended

new ways ofthinking were:making
improvements in the environment a
principaltransportationgoal;
devising "win-win" options that will
encourage changes in user behavior,
and abandoningthe traditional,
linear-thinkingview that more
demand inherendy requires more
supply. Such changes cannot be
imposedby a 'mega-agency'.
Rather, planning should be seen as
an ongoing activity with an
ever-changing and often
indistincdy-definedobjective, rather
than as a'one-shot'event It is

important to have a rangeofchoices
available,so that asmany
participants as possible can satisfy
their own, personally-defined
collection ofneeds.

Several participants noted the
weaknessin the traditional tendency
to seek a product, i.e., a
technological fix, to solve perceived
transportationproblems. It is
equally important, ifnot more so, to
look at the process as well as the
product As in organization
management andmanufacturing,
focusing on the process, ratherthan
on the product, is often more
productive. There is already a
constituency forchange, and
paradigm shifts can occurvery
rapidly. Forexample, several
participantssuggested that it should
be possible to move from
"protecting"to "enhancing"the
environmentwithin transportation
decisionmaking, andto use pricing
to createvalue ratherthan to capture
it By doing so, transportation
policy would be based on the goal of
improving the environment rather
than simply minimizing the adverse
environmental impacts.

The seeds for these changesdo
exist, and need to be cultivated.
Many examples of successful
paradigm shifts were discussed.
These included: public utilities
shifting to setting reductions in
consumption ascorporate goalsand
adoptinginnovative pricing
strategiesto encouragecustomers to
reduceusage;the growing
acceptanceamong both the public
and businesses ofthe benefits of

recycling resources; and the
nationwide change in attitude
towards the consequences of
cigarette smoking.

Otherparticipants gave additional
transpoitation examples. Seattlehas
institutednew policies forparking,
free bus service and additional
bicycle and pedestrian facilities.
Boulder has recendy adopted a
policy of zero VMT growth within
the city. The New Jersey state
government is trying to encourage
development where infrastructure is
stronganddiscourage it elsewhere.
In Florida, infrastructure must be in
placepriorto approving
development of an area.

It was suggested that one of the most
basicpurposes oftransportation is to
make andsupport 'places' where we
live and work: we must focus on this
end, to which transportation is a
means. Our infrastructure and

transportation systems shouldbe
consistentwith this senseof 'place'.
Achieving this goalwill dependon
both the democratic process at work
at local levels, as well as the
consequences ofpersonaldecisions
made by transportation users. One
participantcommented that
environmental controls are said to be

driving business away from southern
California. Another participant
suggested, however, that it may be
the undesirable environment and
not the controls themselves, which
discourages people from wantingto
live and work there.



MAJOR

ISSUE

(Balancing
Transportation

and

Environmental

Qoals

Background

The many and varied aspects of
environmentalquality and energy
conservation are linked in numerous

ways, and often conflictwith one
another and with other societal

values. For example, the
development ofautomobile engines
which are bothfuel efficientas well
as 'clean' is more difficult than
meeting either challenge separately.
Forced reduction ofautomobile
usage would affect some individuals
and groupsfar more adversely than
others. Market-oriented approaches
such as a petroleum or carbon tax
or otherforms ofdemand
management could create serious
inequities in mobility between
income groups.

Balanced and integrated strategies
to achieve environmental

preservation and energy
conservation goals must be crafted
with full awareness of
transportation's role in supporting
the economy and providing personal
mobility. A satisfactory resolution
will require that involved agencies
and interested parties be able to
attain an understandingofthese
multiple objectives. It is
counterproductive to see
environmental concerns as obstacles

to providing transportation. Just as
industry is learning to design quality
intoproductsandmanufacturing
processes, rather thancullingout
the rejects later, environmental
considerations must be inherent to

all transportation decisions.

Key questions include:

•*• How might institutional
responsibilities and
relationships be recast to
facilitate integration and
coordination ofenvironmental
and energypolicies with each
other and with other

transportationobjectives?

•> Is the present allocation of
responsibilities among various
levels ofgovernment,within the
separate agencies ofeach level,
and between the public and
private sectors satisfactory?

•*• Can thepolicy development
process be refined in a manner
whichemphasizes negotiation
and compromise among the
many stakeholders, rather man
confrontation and resort to pure
politicalstrength?

Seminar Discussion

There was agreement on the
importanceof focusingourefforts
on our goals. It is possible for
environmental improvement actions
to become ends in themselves,
without regard for the other
consequences of these actions.
Mobility is also not an end in itself,
but it is ofsufficient importancethat
many persons do not want to accept
significant restrictions on the
amount ofmobility available to
them. Further, in the long run the
issue is not mobility per se, but
rather land use decisions and access

by individuals to the desired range
of goods and services. Thus, it is
crucial that processes and
institutions be considered, and that
the needs and desires of the

transportationconsumer and the
general public be included.

A transportationconsultant noted
that one of the difficulties in setting
commonly-accepted goals is the
existence ofdiffering perceptions of
risk and time frame. Current

proceduresand approaches force an
emphasis on making decisions on
individual projects, ratherthan
applyinga more comprehensive,
overall transportation or urban
system planning approach.
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Several participanLs commented that
the normal approach to
transportation projects is piecemeal:
there is a need to treat transportation
and environment at a system level to
rationalize and integrate policies.
Pessimism was expressed, however,
at the ability of such agencies as
state Departments of Transportation
or Federal Highway Administration
(FHWA) to lead this change to a
system-level,
environmentally-positive approach,
because their culture and function

focus on meeting relatively narrow,
immediate and real needs.

As one participant commented:
"trying to treat transportation
problems by building highways is
like treating obesity by loosening
your belt". However, it was
recognized that it is very difficult to
get decisions made that will allow
public agencies to move forward on
new ideas and focus on providing
transportation and mobility. One
participant observed that making
these kinds of ideas work requires
'selling the vision' so that the public
understands and accepts the benefits
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that will result from the policies, as
has begun to happen in areas such as
recycling.

Even though state Departments of
Transportation may require
statewide plans, with local plans in
conformance, there arc inherent

obstacles to comprehensive
planning. For example, one
participant complained that state
governments cannot easily assume
land use decisions from local

authorities. In addition, the tenure

of state transportation chiefs tends
to be only about two years on
average, and their staffs arc
typically engineers and not land use
planners. As one participant
commented: "we need an

institutional setting in which we can
function--wc don't have it now."

Some participants judged
decentralization of decisionmaking
authority to be an advantage,
because it gives flexibility to
develop solutions to suit local
circumstances. On the other hand,

there are institutional barriers to

finding these solutions. As one
participant observed, only local

Amtrak - Courtesy: National Rail
Passenger Corporaton



authorities can address land use

issues, which are critical aspects of
transpoitationplanning. Placing
land use authority in regional
agenciesis difficult, becauselocal
propertyowners andbusinesses
often do not accept the idea. In fact
it was mentioned that an attempt of
this naturewas recendy voted down
in California.

Regardlessofthe level ofland use
authority,anumber ofoverlapping,
single-purpose agenciesarestill
involved in the planning and
decision-making process. For
example, there are few models of
truejoint planningbetween agencies
with airquality, landuse planning
andtransportation responsibilities.
Further, it was noted that local
approaches do not necessarilyyield
a goodtransportation system from
the nationalperspective. One
participant predicted, forexample,
that the risinglevel of frustration in
many localities over airportnoise
issues will continue to cause

disagreements on this issue with the
Federal Aviation Administration

(FAA).

The delegationofresponsibilities to
state and local levels included in the

Intermodal SurfaceTransportation
Efficiency Act (ISTEA) of 1991was
generally applauded, although
severalparticipants noted that
transpoitation fundingremains
inadequate. One suggestedmethod
for increasing funds was through a
highergasoline tax at the local level.
Another problemcited by several
participants is thatISTEA gives
more incentive to metropolitan
regions to establish a more
comprehensive vision of
transportation, but the Qean Air Act
requires spelling projects out in
greatdetail. It then canbecome
difficult to implement the vision
when authorities will have to

quantify detailsofeachproject,

establishing a purely
project-oriented perspective.

There was consensus that additional
research is needed, particularly in
the areaofinstitutional processes
and policy formulation. Itwasnoted
that the U.S. DOT spends farless on
this topic thando the U.S. Army
CorpsofEngineers or
Environmental Protection Agency.
FHWA has very limited
environmental research funds, and
those arenot typically used for
institutional andpolicy projects.
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MAJOR
ISSUE

Alternatives

far
tB^ducing

Motor

Vehicle

Emissions

Background

A broad spectrum ofmeans exists
for reducing the contributionof
motor vehicles to degraded air
quality. The most direct approach is
technical, and is often relatively
invisible to motorists (beyond a
possible modest cost). Technical
means to achieve these goals include
improved vehicle technology as well
as reformulatedor alternativefuels.
Other approaches seek significant
change in the behavior ofthe
driving population, such as
encouraging the purchase ofelectric
vehicles, shiftingto car pooling and
transit, relocating residential and
employmentareas, telecommuting,
and restricting parking and vehicle
access to urban centers.

Technical approaches may seem
easier, but previous successes leave
relatively little additionalgainfrom
thismethod. Incontrast, achieving
changedbehavior can yield
substantial benefits, but the degree
ofsuccess is uncertain and
ultimately subject to thepolitical
process. Laws which are sufficiently
unpopularwill ultimately be
changed or repealed. The cost and
disruptionofproviding substantial
upgrades to public transit can be
very large, and the actual impacton
air quality may be modest. The
means used to change behavior can
also raisemanyquestions ofequity,
particularly whenfree-market
pricing or taxingmethods are used
to encouragepreferred behavior.

Key questions include:

•$> Do currentpolicies and plans,
particularly with respect to
Clean Air Act requirements,
strike a reasonable balance

between technical and

behavioralapproaches?

4- To what degree are these
variousapproacheslikely to be
successful in termsofpopular

acceptance and environmental
improvement?

4- How can congestion mitigation
and environmental preservation
objectives best be harmonized?

4- Will people be willing to pay the
price requiredfor cleaner air?

Seminar Discussion

The United States is highly
dependent on the automobile. Even
though the automobile is an
excellent means oftransportation for
many purposes, there is great
vulnerability in this 'monoculture'
approach. One participant cited the
analogy to the disastrous
consequences of 19th Century
Ireland's dependence on the potato
as a food staple.

There was general agreement that
major demographic and societal
changes arenow occurringwithin
the United States, and that the
transportation community is
generallynot well equipped to
assess how these changes could
affect travel demand. There is very
limited understanding ofhow
travelers (particularly motorists) will
respond to economic incentives or
disincentives,more or improved
transportationoptions, and
mandated constraints on mobility.
Even where information exists,
transportation agenciesmay not be
aware of it This lack of

understanding ofbehavioral matters
causes many public agencies to
avoid overt attempts to affect travel
behavior. In addition,many
transportation officials and members
of the publicbelieve that the job of
transpoitation is to meet demand,
not to managedemandby rationing
capacity or makingconsumerspay
to have their travel demands met

It was suggested that traffic
congestion itselfcan act as a useful



planning and regulatory tooL That
is, congestion compelsindividuals to
make behavioralchanges such as
choosing alternate travel modesor
finding substitutes to travel itself.
Fromthis perspective,building more
highwayswill only encourage more
undesirable behavior, i.e., the use of
private automobiles instead ofmass
transit Otherpossiblestrategies
discussed to enhance environmental
goals wereexpansions of
high-occupancyvehicle(HOV)
lanes and telecommuting.

IntelligentVehicle-Highway
Systems (IVHS) concepts are often
advancedas ways to reduce
emissions by reducingcongestion.
One participant, however, suggested
that these technologies should not be
energetically pursued, sincethey
could delay the adjustments in
driving patterns that may be
inevitable at some future point A
recent study, for example, concluded
that the use of IVHS systems in
Tokyo to inform drivers of
less-crowded alternate routes

actually contributed to a decline in
mass transit use and increased

congestion on a greaternumberof
roadsthan previously.

On the otherhand,usingcongestion
asa regulatory strategy canbe very
inefficient for the society as a whole.
For example, it was noted that road
congestion nearaseaport negatively
affects both local commuters and
freight shipments, imposing separate
but significant streams ofsocial
costs. Even if shippers or drivers
were willing to pay to avoid
congestion in this example, there
may be no effective short-term
option. This is because the
frequendy stronglevel oflocal
opposition to buildingsignificant
additional highways often delays or
even terminates suchprojects.

Some economists advocate charging
users ofthetransportation system
forthe coststhey impose,

particularly in relation to the
congestion and environmental
impacts oftheir actions. Some
pricing strategies canaffectvehicle
emissionsby, forexample,charging
people higher fees for operating
higheremissionvehicles,or
metering road use andcharging
drivers by the mile. Several
participants suggested, however, that
many people may not accept
transportation beingpriced atits true
costunlesstheyhavegreater trustin
how the revenue will be managed
andused. Forexample, toll roads
offer the opportunity to charge
drivers the true costs for using the
automobile. While many peopledo
not like paving tolls to use a
roadway, drivers have often proven
to be wiling to pay tolls ifthey are
gettingahigh-quality,
less-congestedhighway in return.

Anadditionalsuggested application
ofthis strategy is to increaseaircraft
landing fees during peak hours. The
advantage ofthis method is that the
cost is not direcdy visible to
passengersas a personalcharge
against them. Thus, although
congestionpricingis not generally
popular, it could be both acceptable
and useful in some situations.

A similardebate is goingon about
the effect ofenvironmental
regulation on jobs. Some
participants pointedto directeffects
ofmeetingtougherenvironmental
requirements on current producers
andusersofhigheremissionmotor
vehicles. Others noted that some
studies suggest additional jobswill
be created to develop and produce
new products and methods of
meetingthe requirements. From
early experiences, it appears that
U.S. companies may generate new
business, including markets inother
countries, by developing products
and services thateffectively meet
both environmental and
transpoitation goals.
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One issue raised is whether the

transportation 'marketplace' is
offering what people want, or arc
people just accepting what is
available? One current problem
discussed is that automobile use is
undcrpriced and transit is
undervalued, and that the value of

Summary of Major Points
Energy, Clean Air and Other Environmental Factors

mobility for elderly citizens is often
not adequately appreciated. But
behavioral changes cannot be
achieved by imposing new policies
on users against their wishes.
Greater public education will be
neededto gain acceptance for using
additional pricing strategies in
transportation.

ere Is a strong need for new thinking on environmental Issues: current efforts are
plcatly not sufficient. This new thinking would Incorporate and integrate the following

perspectives:
- Cross-Modal and Intermodal

- Cross-Agency
- Cross-Government

Public-Private

System Level

urely technological approaches to environmental issues are limited In potential and
often ill-advised or poorry designed. Therearelseriousflaws Intheiquick
technological fix" approach.

The most effective solutions to transportation problems for the future may In many
cases focus on better management of existing Infrastructure, rather than on
construction of new infrastructure. Better utilization of facilities may involve changes In
patterns of use and behavior, driven by perceived costs. Thus, the full socialcosts and
benefits of actions related to transportation and environmental quality must be
Identified to the fullest extent possible, to provide a sound basis for decisions on policy
and selection of approaches to implement.

There Is a growing awareness of the role of transportation In meeting multiple social
goals. Including environmental, energy andland useconcerns as well as the
traditional emphasis on mobility.

Roles and responsibilities among various agencies and levels of government Involving
the environment and transportation are often complicated and confusing, or even
inappropriate relative to the expertise anl resources ofthe parties. This leads to
overlaps, gaps, conflicts, and poor overall results judged from the perspective of
overall regional or nationalgoals.
In almost all areas oftransportation and environmental analysis, data. Information and
tools are Inadequate for effective planning arid evaluation ofoptions and their effects.
Including technical, economic and behavforilaspects. Moreahd better data and
tools would be highly beneficial.
Goals, actions and costs relating to the public good and to private Interests must be
carefullyseparated and delineated.
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MAJOR
ISSUE

Environmental
Constraints

on

Infrastructure
Construction

Background

Construction oftransportation
infrastructure, such ashighways,
airports and rail lines, invariably
generates concerns over
environmental quality issues such as
wetlandsloss, destruction ofhabitat,
landuse, runoffofcontaminants,
andtheresulting noiselevels.
Regardless ofpossible long-term
overall environmental benefits,
major infrastructure projects are
sometimes delayed, canceled, or
never even initiatedbecause ofthe
daunting and very time-consuming
environmental reviewprocess. On
the other hand, the substantial
potential environmental effects of
theconstruction processandfuture
intended use ofthe infrastructure
clearlywarrantclose scrutiny to
assure that environmental damage is
avoided,mitigated, or at leastfully
weighedagainst othersocietalneeds
andanticipatedenvironmental
benefits.

Key questionsinclude:

4- How well do currentproject
reviewprocesses balance
environmental concerns with the

needfor new or expanded
infrastructure?

4- Is the majorproblem with the
outcome ofthe process, or with
the time and effort required?

4- Whatkinds ofprocess changes
would be most beneficial?

♦ Canthe UJS. haveafully
adequatetransportation
infrastructurewithout
necessarily makingsignificant
compromises to environmental
standards and goals?

Seminar Discussion

Transportation is increasinglybeing
called on to achieve environmental
objectives, as well as mobility,

safety and economic development
goals. Yet thetraditional
decision-making process for
transpoitation projects tends tobe
narrowly-focused onthecostof a
project and itseffectiveness at
meetingtravel demand. For
example, several participants
mentioned the conventional
criticism of stateDepartments of
Transportation as beingmired ina
'road-builder* mentality thathas a
view ofthe world "4 lanes wide and
200 miles long." Fromthat
perspective, environmental
considerations such as clean air,
preservation of wetiands and
enhancement of the qualityof life
areallpotential impediments to
obtaining themaximum mileage of
new pavement outofeverydollar
invested.

Several participants stressedthat
energyandenvironmental concerns
should notbe seen as constraints to

achievingtransportation goals.
Rather,they should be consideredas
integral parts ofmeeting these goals.
One consequenceofnot sufficiendy
including these concerns in
transportationdecisionmaking,
noted one participant, is that our
society has steadily reducedthe
diversity and rangeofavailable
transportation options. As a result,
the only practicalor even possible
choice in many circumstances is the
private automobile. A second
participant suggestedthat the
NationalTransportation Policyitself
is not really a 'mode-neutral
approach' becauseit inherendy
acceptsthe existing patterns that
favor the automobile.

It was noted that a continual thread
withinthe historyofmany recent
transportation projectsis conflict
betweenthoseseekingapristine
environment and those who support
unfettered mobility. It is important
to stress diat there are physical and
financial limits onour ability to
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achievemultiple goals, andthathard
choiceswith bothpositiveand
negative consequencesmust often
be made. In short, we have to
accept the fact that there are limits.
Forexample, ifthe nation invests a
relatively small amount in
infrastructure, then it is unrealistic to
expect that one could live a
significant distance from work and
expectaquick andconvenient daily
commute.



Background Paper
Energy, Clean Air,

and Other Environmental Factors

Introduction

Relevant
Transportation

Data

Transportation, one of the most
pervasiveandvariedof societal
activities, has exceptionally strong
ties to the nation's energy use and
environmental quality.
Approximately40% ofU.S. energy
consumption-including 3/4 of
petroleumuse - is direcdy or
indirectly fortransportation
functions. Highway vehicles arethe
largestsingle contributorsto air
pollution, and it has been asserted
that more land is now devoted to the

automobile than to housing. Oil
spills area particularly vivid
reminder ofour heavy use of
petroleum and the potential
environmental costs ofthat

dependence. In turn, the range of
transportation services and the way

Some basic datacan provide
perspective on issues associated
withtransportation,environment
and energy. About 27% of the
nation'stotal energy consumption is
used direcdy fortransportation. The
share reaches 40% when one
includes energy usedindirectiy by
transpoitation, primarilyassociated
with manufacture ofvehicles and
construction, maintenance and
operation oftransportation
infrastructure.

Mostofthisconsumption is in the
form ofpetroleum-based fuels, with
the result that direct use for
transportationaccounts for 73% of

we treat them is strongly affected by
society's attemptsto avoid
environmental degradation and
reduce energy consumption. The
Qean Air Act Amendments of 1990

and the Oil Pollution Act of 1990

aretwo key recent actions taken by
government in the interest of
environmental preservation. The
continuing national debate over
federally-imposed automobile
fuel-efficiency standardsreflects
similar concerns. Preservation of

the ecological functioningof
wedands has sometimes

complicated or even precluded
construction ofnew transportation
infrastructure. Noise and other land

use concerns have long been
contentious issues that have limited

responses to airportcongestion.

petroleum use. The distribution
among different modes of
transportation is shownin the figure
atright,which displaysthe
percentage oftotal transportation
energyconsumption- generally
comparable to petroleum use and
emissions -associated with each
mode. The predominance of
highway motor vehicles is
immediately evident Passenger
transportation accounts for roughly
2/3of thetotal direct use. Further,
themajorportion ofthe indirect
consumption mentioned above is
alsoassociated with themanufacture
ofhighwayvehiclesand
maintenance of roads. (The "Other"
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category encompasses military
energy transportation use and
off-highway farm and construction
equipment)

The dominance ofdie highway
modes is a naturalconsequence of
the degree to which they provide for
U.S. passengerand freight
transportation needs. About 90% of
annual passenger-miles are by road
motor vehicles, with most ofthe
remainderby air. Rail and transit
together contribute less than 2%.
With respect to freight, trucks
provide approximately 30%ofthe
annual revenue ton-miles. This is
slighdy more than either rail or
water,and significandy more than
pipeline.

In terms ofenvironmentalimpacts,
it is alsonoteworthy that
approximately 2/3 ofthe
vehicle-miles travelled are on urban

roads, although they only comprise
about20% ofthe nationalhighway
system. At this very high level of
aggregation,the urban system has a
loading six times greaterthan rural,
in regions that - by definition - are
where most people live. In specific
urban areas,the "transportation
density" can be much greater. On
the other hand, rural areas often
include substantialquantitiesof
relatively fragile naturalresources,
such as wedands and watersheds.

Trends in these data are mixed.

During the last decade, the
passenger carpopulation and
average vehicle-miles percarboth
increased at about 2% per year,
while the truck populationgrew at a
5% annualrate. Not surprisingly,
energyconsumption fortrucking
increased at a rateofapproximately
5%, whereas the annualchange for
automobiles was only 0.3%.
Presumablythe largerpassengercar
population andgreater average
mileage wascompensated by the
increasing percentage ofmore
fuel-efficient cars in the fleet
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However, this effect is not as great
as it might have been, since cars are
being kept on the roadlonger. In
1970,50% ofthe nation's

automobiles were older than 4.9

years, but by 1989 this value had
risento 6.5 years. This is significant
for emissions, since older cars were
produced to meet less-stringent
standards and may have deteriorated
with age.

The nature ofenvironmental

problems changes with time,
particularly with respect to air
quality. Forexample, measures
already in place-such asexisting
vehicle emission standards - will

have increasing impact as oldercars
are removed from the fleet On the

otherhand,some regionsare
experiencingsubstantial population
growth, while othersarerelatively
stable. It is important to match
potential solutions to the
circumstances that will prevailwhen
they are realized, which do not
necessarily reflect the present
situation.
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Many patties have critical roles in
environmentaland energy policy.
At the federallevel, governmental

fn *#iff Mrsnnl responsibilities forenvironmental
inSTITUTIOnai and energy matters are widely

•Vinc/Wof/lf/on* dispersed. Energy policy is formallyK^UnSIUGIUIIVI 19 developed and implemented by the
Department ofEnergy (DOE). Air
quality isbasically within the
purview oftheEnvironmental
Protection Administration (EPA).
Wetland considerations are
addressed principally by theArmy
Corps ofEngineers. Within the
Department ofTransportation, at
leastfive separate organizations
have major responsibilities. The
National Highway Traffic Safety
A(lministration (NHTSA)
implements automobile fuel
efficiency standards; theU.S. Coast
Guardhas majorresponsibilities
withoiltransport; theResearch and
Special Programs Administration
(RSPA) is responsible for
transportation ofhazardous
materials; the Federal Highway
Administration (FHWA) has
significantenvironmental
responsibilities with respect tothe
road system; andtheFederal
Aviation Administration (FAA)
deals with aviation noise.

Recent and

One ofthe most significantrecent
events in the environmental arena
was thepassage inlate1990 ofa
sweeping setof amendments to the
Qean Air Act (CAA). These

f^ontinilinfl amendments place substantial
V^VM IIIIIUH ly responsibilities for implementing

EVentS and monitoring environmental
,^^^^^____^_ policy on the Secretary of
!^"^™^" Transportation orthe Department's

operating administrations. Strong
emphasis is placed on theneedfor
local and regionalplanning
authorities to develop and
implementplans for transportation
projects that willconform to plansto

However, much ofthe responsibility
for assessing and controlling
environmental impactsand for
carrying outFederal mandates
resides at the state and local level,
wheremanyadditional regulations
aregenerated in response tolocal
situations and values. In many cases
it is ultimately up to the private
sector,as exemplified byvehicle
manufacturers and transportation
companies,to implement
government requirements, often at
considerable expense tothemselves
and thepublic. A wide range of
public interest groups reflect the
viewpoints ofthemany affected
segments of thepopulation. These
groups often play amajor role in
negotiating resolutions ofspecific
environmental issues.

Environmental actions are
increasingly determined on the
intemational stage. Trulyglobal
phenomena, such asbuildup of
greenhouse gases and
upper-atmospheric ozonedepletion,
arebeing addressed byworld
bodies. Agreements on these issues
arethen implemented byeach nation.

improve airquality. TheCAA
specifically calls forcleanerengines
and fuels; local areas are also
expected to achieve the goals by
adopting demand management
techniquesandprovidingmore
energy-efficienttransportation
optionsto reduceautomobile use.

Responding to similarconcerns, in
late 1989 the Los Angeles-area
South Coast Air Quality
Management Districtadopted a
long-term planforimproved air
quality. This plan includes a wide
range ofmeasures, some relatively
drastic, involvingtechnology, land
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use planning, major transit
investments, parking controls and
ridcsharing incentives. Several

northeastern states are adopting
California's automobile emission
limits, which are more stringent than
current Federal standards.

California hasalso recendy issued
standards thatwill require cleaner,
butmorecostiy,gasoline.

International concern overpossible
significant global warming, caused
to asubstantial degree by carbon
dioxide and other motor vehicle
emissions, continues to increase.
However, firm conclusions
concerning themagnitudeand
timing ofthis phenomenonandthe
bestways to respond to it have
remained elusive.

Enactment of the Oil Pollution Act
of 1990 (OPA) was given special
impetus by theExxon Valdez spill in
Prince William Sound. This
legislationprovides for increased
liability forshippers, establishes hull
thickness and double-hull
requirements for tankers, and
mandates anational emergency
contingencyplan forremovalof
spilled oil from navigable
waterways and harbors. Some oil
companies have responded to public
concerns andliabilityriskby
converting todouble-hull ships in
advance ofthelegislated schedule.

As a result ofconcerns over U.S.
dependence on foreign oil, the
potential for spills intransporting
oil,and concerns withglobal
warming, the debate over mandated
corporate average fueleconomy
(CAFE) standards for passenger cars
and lighttrucks hassharpened.
Legislation hasbeenintroduced by
some members ofCongress in the
last twosessions that would require
an increase in the CAFE standards
for automobiles from the current
27.5 MPG to 40 MPG by theendof
the decade. Oppositionto this
standard is based on concerns over
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its technical feasibility, vehicle
safety and cost implications, and
impacts onU.S. competitiveness in
that market

A broad national policyofnonet
loss of wedands has recendy been
articulated. However, the clash
between development including
transpoitation infrastructure, and
preservation ofwedand areas and
other wildlife habitats has
sharpened. One focus ofthis issue
is whether the Arctic National
Wildlife Refuge and coastal regions
should beopened tooilexploration.
It hasalso beensuggested thata
more restrictive definition of
wedands should be imposed.

The Federal Aviation

Administration recendy issued new
aircraft noise rules calling for
phasing out"Stage 2" commercial
aircraft and makingtransition to
quieterplanes by 2000. The rules
also constrain theprocess by which
communities can impose noise
restrictions onnewlocal airport
operations. Estimates of the cost of
phasing inthe neweraircraft vary
widely depending upon key
assumptions, but the price will
certainly reachbillions ofdollars.



Introduction

Chapter 5:
Freight Transportation

The demand for freight
transportation,as well as the specific
types of freight services needed, are
direcdy affected by such factors as
demographic trends, changes in the
national and intemational

economies, and the impact of
deregulating major segments of the
transportationindustry. As a result
freight transportationhas been
changing rapidly over the past
decade. Many new developments,
such as the applications ofnew
technologies and procedures, the
growing importance of
containerization and intermodal

connections, and the consolidation

ofvarious providers into larger,
vertically-integratedorganizations,
have been apparentin these years.
This rapidchange among users and
providersof freightservices,
however, has not always been
accompanied by parallelchanges in
the role and activities ofthe public
sector at the local, state and federal

levels.

The Volpe National Transportation
Systems Center hosted a seminar on
the topic of"FreightTransportation"

in Cambridge, MA on December 11,
1991. Attendees included

representatives from major U.S.
manufacturing and consumer
products companies; freight service
providers from the trucking, railroad
and airlinesectors; state port
authoritiesand Departmentsof
Transportation; and logistics
analysts and academic experts.

Topics suggested for discussion at
the seminar included: changes in
user demand for freight services;the
various responses by freight
providers to these user demands,
including consolidation, new
technologies, containerization and
intermodalism; and the role ofthe
various levels ofgovernment in
facilitating freight transportation.
Observations and common themes

raised in the discussion are

summarized below. The views that

follow in the "Seminar Discussion"

sections were expressed by
individual participants in the course
of the discussion, and do not
necessarily reflect the policies or
positionsofthe Department of
Transpoitation (DOT).
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MAJOR

ISSUE

Changes
in

User

'Demand

Background

Intensified international economic
competition, the declining
importance of the manufacturing
and miningsectors, and the
importance of the 'service' economy
will all have significant impacts on
the demandsforfreight
transportation services in thefuture.
These trends are further stimulated
by the growing role of the
high-technologysector of the U.S.
economy,as well as by the
wide-scale adoption ofthe latest
production and distribution
methods, such as just-in-time (JIT)
manufacturing. Another innovative
business practice that impacts
freight transportation is the concept
of logistics chaining.' Logistics
chaining can be defined as the
developmentfor a user, or even by a
user, ofan integratedfreight service

which can move goods continuously
from door-to-door rapidly and
reliably by asfew 'hands' as
possible. Not only can this reduce
costs and improve efficiency, it can
also add to profits by cutting the size
of the inventories for both
components andfinal products
which must be kept stored at any one
time.

As a result ofthese trends, it can be
anticipated that the importanceof
smaller, lighter-weight and higher
value-added goods will grow in
comparison to bulk cargo and
large-volume, relatively low-value
goods. Speed, safety and reliability
will become more significantfactors
in thefuture freight transportation
market. However, bulk shipments
should not be ignored. Since they
are often the primary materialfrom
which other products are



manufactured (as,for example,with
coal, agricultural products,metal
ores and wood), there will be
equivalent pressures to cut thecosts
and increase the speed involved in
shipping theseproductsas well.

Oneofthe majorsingleusers ofthe
nation'sfreight transportation
assets is the U.S. Departmentof
Defense(DOD). Themost recent
experiences ofOperationDesert
Shield/Desert Storm have resulted in

a numberof 'lessons learned' which
theDepartmentis still in theprocess
ofevaluating. For example, the
extent ofthe effort needed to move
all necessary cargo halfway around
the worldfurther confirmed the
military's dependenceon civilian
assets. Thiswas especially evident
in the case ofmerchant ships,
aircraft, and evenfreight containers.
This also raises the important
question ofwhetherthe US.
government still controls, or can

Participants

guaranteeadequate access to,
sufficient andpreferredlogistics
assets to meet these requirements in
the case ofan even larger
mobilization. The movement,
already well underwaywithin the
Defense Departmenfs logistics
sector, towards containerization of
as muchfreight as possible, was
further stimulatedby this event.
Finally, innovative technologies
were tested. One ofthe most
notable ofthese was the application
ofsatellite-basedglobalpositioning
and communications capabilities to
trackandpinpoint thelocation of
shipments. ManyoftheseDesert
Stormlessons are equally applicable
to clvillanfrelght. This is especially
trueconcerning theimportance of
adequate carrying capacity, the
application of newtechnologies, and
the advantages ofcontainerization.

In summary,as freight
transportation users are becoming
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more demanding in their
requirements, themany operators
and suppliers ofthese services will
be compelled to respondpositively
in order to retain their market share.
This response has taken, and will
continue to take,manyforms.
Among themost notable ofthese
activities are consolidation within
thefreight industry, theapplication
ofnewtechnologies, andthe
expansion ofintermodal and
containerization capabilities. These
issueswill be discussedfurther in
thefollowing sections.

Key questions include:

♦ To what extent are the

transportation and logistics
portions oftotal business
expensesand operations
becoming a hindrance to
successfulcompetition?

•*• Whatspecific characteristics
doesa userlookfor inchoosing
a transportation provider?

4- How successfully arefreight
transportation providers
adapting to changing user
demands?

4- How canDefenseDepartment
requirements be best
accommodated within the

changingfreight industry?

Seminar Discussion

A uniform view emerged from the
participants that transportation and
logistics (T&L) aremerging into a
single discipline-to manage and
track both components and final
products from point oforigin to
point of final sale. The primary goal
of this process is to minimize both
the financial cost and the time

involved in the overall production
and distribution process. In turn,
this trend contributes direcdy to a
company's competitiveness, market

share, revenues andprofits, i.e., to
"success." Examplesofthis trend
include JIT and "Seamless
Logistics" techniques.

Both freight users and providersare
operating under the same economic
pressures to cut costs and improve
efficiency. Thus, both sides are
actively pursuingmeans of
improving the total transpoitation
and logistics process. For example,
many U.S. manufacturers now
organize their production on the JIT
concept Retailers are alsoshifting
to JIT stocking. The result is a
larger numberofshipmentsof
smaller quantities ofitems because
inventory limits have been
drastically reduced. Providers are
shifting increasinglyto such
techniques as around-the-clock
operations, closer scheduling, and
constant monitoring ofshipmentand
vehicle location, in order to
maximize asset utilization and lower
total costs.

International developments are a
major stimulus to these trends,
particularly the need to keep U.S.
products competitive on the world
market Given the rapid
development ofnew production
techniquesin this country, U.S.
products shouldremain competitive
as long as T&L remains efficient

Manufacturing remains an important
sector within the American

economy, and maintaining its
intemational competitiveness will
benefit U.S. economic growth. It
was pointed out that
manufacturing's shareof total gross
national product (GNP) was still
22% in 1990, compared to 24% in
1945. Bulk items such as coal,
lumber and grain are also important
U.S. trade items which have

significant freight transportation
requirements that must be taken into
account



MAJOR
ISSUE

Provider

Response-
ConsoCidatum

and

technologies

Background

As canbe expected, thegrowing
competitionfrom both non-US. and
US. businesses in general is
paralleledbyintensified competition
between the various modes and
services ofthe US. freight
transportation industry itself. One
majorform that this competition has
taken is an increase in marketing
agreements and'strategic alliances'
between US. and non-US. freight
operators. Forexample, Sea-Land
Services has recentlyconcludedan
agreement withFrans Maas,a
Dutch transportcompany, to link
their North American and European
operations. Similar agreements also
includeAsianfreight companies,
particularly inocean shipping.

Within theUS. itself, therehasalso
beenconsiderableactivity towards
'rationalizing andrestructuring'
individual companies into
multi-service providers. CSXand
NorfolkSouthernare but two
examples ofthis trend. Inaddition,
companiesare concluding
agreementsbetweentraditionally
rival modes. The Santa Fe Railroad

andJ.B. HuntTransport, a trucking
company, have developed the
'Quantum' service, in which goods
are shippedfromWest Coastports
to theMidwest by rail and then
transferred to trucksfor delivery to
thefinal destination. These and
similar examplesrepresent the
growthof'vertical integration' in
thefreight industrywithin eithera
singlecompany or inaformal
agreement between two or more
firms.

In addition tochanges withinfreight
companies, somemajorfreightusers
are undertaking increasing
proportions of theirtransportation
and logistics business 'in-house'
andreducing reliance onoutside
suppliers. Insomecases, the
shipper enters into agreements with

a limited number offreight
companies toprovidecertain
services based on agreed criteria.
Deregulation hasalsoexpanded the
abilityfor shippers(especially
railroads) and users to incorporate
various 'trade-offs' intocontractual
commitments, which has led to an
expanded varietyofsuch
relationships. Thishas two
consequences: it reduces the total
number ofsupplier companies with
which the user needs to deal in
meetingitsfreight requirements;
and itfurther intensifies the
competition among providers to
meet user requirements.

An additional significant
consequence ofthesetrends is to
compel many smaller or less
efficientfreightoperators to be
absorbed into larger companiesor
to beforced out ofbusiness. In
other cases, smaller firms choose to
focus on a moredefinedmarket
nicheinwhich they can develop a
competitive advantage, as canbe
seenin the case ofmanyregional
railroads and local trucking
companies.

Anotherresponseoffreight
providers to intensified competition
is to exploit the advantages ofnew
technologiesinmakingtheir
services cheaperand more effective.
Amongthemanyexamples ofthis
trend are thefollowing:

<• satellite tracking ofships,
trucks and railcars;

-v> automatedlogisticsand
inventory management systems;

•*• electronic data interchange
(EDI) and bar codingofgoods;

•v> Intelligent Vehicle Highway
System (IVHS) applications to
commercial vehicles, such as
automatic tollrecording,
automatic vehicle identification,
andweigh-in-motion; and
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•v- US. Customs Service
introductionofdie Automated
TariffFilingand Information
(ATFI) system as a move
towards the 'paperless
processing' ofinternational
shipments.

Various modes and individual
companies have embraced these and
similartechnological toolsto
varying extents. However, the
impact in general has beenfeltby
virtually allaspects ofthefreight
industry. There is no reasonto
assumethattheirapplication will
diminish in thefuture.

Key questions include:

4- Hastheincreasing
concentration ofmajorfreight
servicesinto fewerandlarger
companies beena help or a
hindrance to improvedfreight
services?

•*• Howeffectively has new
technology beenappliedto
freight transportation?

Seminar Discussion

Major trends in user demand have
led to closer cooperationbetween
bothusers and providers of freight
transpoitation, and between different
provider modes. Several examples
were mentioned ofusers and

providers actingasmanagement
consultants for their customer

'partners,' in order to assist them in
organizingtheir internaloperations
more efficiendy. Users are also

developing comprehensive,
longer-term agreements for freight
services, withspecifically-defined
responsibilities, delivery schedules
and performance measurements.

Growingcooperation between
providers can be seen in the number
ofstrategicalliancesbetween
modes, such as between the Santa
Fe Railroad and J.B. Hunt Trucking
Company to offer combined road
and rail *door-to-door' freight
service. American President
Company andCSX were mentioned
asrepresenting the growth of large,
vertically-integratedtransportation
providers that can offermore than
onemodeof service —ocean ship,
rail, truck, freight forwarding and
even logisticsmanagement- from
withina singlecorporatioa

However, gaps in communications
sometimes remain between the
modes, even within the same
company. Some participants
described experiencing alackof
understanding within one ofthe
company's modes of the services
andconditionsoffered by other
modeswithinthe sameorganization.

Innovations suchasthe application
ofautomated data processing (ADP)
and modem communications

technologies, have been of
significantbenefitto freight
transportation, andparticipants
encouraged their further expansion.
Forexample, mobile telephones
enabledispatchers to stay in
constant contact with truck drivers

and track the exact location ofeach

shipment on a real-time basis. It
was agreedthat those providers that
are the most successful in

implementing such innovations will
gain more business as a result



MAJOR
ISSUE

Intermodalism

and

Containerization

Background

One of themostsuccessfulfreight
innovations in recentyears has been
theapplication ofintermodalism
and containerization. Although
these are relatively recent
phenomena, they have hada
profound impact onthe freight
industry. This trend started with the
'Land-bridge' concept in 1970s, in
which themajorwestern railroads
were involved. Container shipments
from Asian exporters toWest Coast
ports were loaded onto special
trans-continental trains, which were
able to compete againstall-water
freight routes to locations inthe
middleoftheUS. and theEast
Coast. The latest aspect ofthis
service has been double-stack rail
service, inwhicha larger volumeof
containers can be carried by each
train. Although this development
also started on the West Coast,
double-stack servicefrom East
Coastports hasalso commenced
within the past two years.

Nearly all modesandserviceshave
beenaffectedby thesedevelopments.
Inparticular, oceanshipping lines,
ports andrailservices haveinvested
in thesecapabilitiesand taken
advantagesofthe resultingcost
savings. The mostrecenttrendhas
been the adaption into several
trucking companies oftheoverall
door-to-door network. To date,
however, the impact has been
primarily on internationalas
opposed to domesticfreight.

Containerization and intermodalism

canbe seenas reinforcing both the
responsiveness ofthefreight
industry to user needs, as well as the
consolidation offreightactivities
intofewer, largerserviceproviders.
TheUS. government has also
acknowledged theimportance of
thesedevelopments. Boththe1990
National Transportation Policy
(NTP) andtheIntermodal Surface

Transportation EfficiencyAct
(ISTEA) of 1991 included language
supporting thefurther development
of intermodalism. However, there is
somequestion as to theextent of
specific assistance the government
shouldprovide to promote
intermodalism.

Key questions include:

4- Howsignificant has
intermodalism and
containerization been to overall
freightactivity?

+ How much will their share of
totalvolume growinthefuture?

4- Whatare theprospectsfor
domestic containerization?

•v- Which usersandproviders have
been the 'winners'from these
trends?

+ Which have been the 'losers' ?

•*• How much, and how
successfully, hasgovernment
generally aided the growth of
intermodal and container

services?

Seminar Discussion

For freight shippers and
transpoitation companies,
"intermodal transportation" has
come to mean using a combination
oftruck and rail or truck, rail and
ship to get goods from origin to
destination. Several attendees

observed that rail-truck intermodal

service, when done property,"acts
just like trucks." This was .
consideredby many as amajor
potential advantageof
intermodalism, since users
experience the same convenience
andtimeliness that they have come
to expect from trucking alone.

The shift towards containerization
benefits U.S.manufacturing inthe
intemational market This is

67



68

because containers have become the
norm in the world market for mainly
manufactured goods. Thus, a much
highervolume of non-U.S. freight is
already containerized than in the
domestic U.S. freight market. This
means that successful adoption of
containerization will enable these
U.S. firms to compete more
effectively against non-U.S.
companies.

It was mentioned that the U.S. DOT
has only recently showna public
interest in intermodalism, through

former Secretary Skinner's frequent
emphasis on the subject and the
inclusion of intermodal elements
within the ISTEA. Hope was
expressed that this interest in
intermodalism will expandto the
state and local levels, and that the
U.S. DOT willcontinue to play an
important rolein promoting
intermodalism anddeveloping the
physical links between modes.

Participants were encouraged by the
new focus of the ISTEA on the

promotion of intermodalism, as seen
in the prominence of the term in the
law's title as well as the creation of
a new Office of Intermodalism
reporting to the Secretaryof
Transportation. The new Bureau of
Transportation Statistics authorized
by thislegislation could alsoplay a
beneficial role in compiling,
analyzing and disseminating
important information about the
nation's transportation system.
Thus, the ISTEA was seen as giving
the DOT the opportunity to
encourage a national perspective, to
gather and disseminate data, and to
provide funding in support of
specific intermodal projects.

Several participants, however, were
skeptical of the real benefits that
would accrue from the ISTEA,

especially since the funding
allocation and project approval
processes will remain heavily
'politicized.' There was also
concern that allowing state and local
levels to make major transportation
project decisions will deter the
creation of a truly efficient national
transportation system, especially for
freight



MAJOR

ISSUE

government
(Policy

Background

The impactofgovernmentpolicy on
thefreight industryin thepast
decade has beenprofound. Starting
with the airlines in the late 1970s,
deregulation affreight
transportationcontinuedwith the
1980 Staggers Act and Motor
Carrier Act which dealt with the
railroad and trucking industries,
respectively. Recentobservershave
assessed the effectofderegulation
as accelerating the 'shakeoui and
consolidations ofthe industry by
significantlyintensifying
competitionbetweenboth
companies and modes. Some
observers have commented that the
primaryimpactofderegulation has
been to lower costs and improve
efficiencyfor the users offreight
services. Others, especiallyfrom
inside the industry, claim instead
that thecost tofreight suppliershas
been too high. As evidence ofthis
view, these individualspoint to the
increased bankruptcies, growth in
operating expenses, anddeclining
profits ofmanyfreight companies
since deregulation.

When viewed as a whole, the role of
governmentpolicy, including the
extentofregulations, is extremely
complex. One example ofthis
complexity is thelong-standing
'road versus rail' dispute.
Railroadshave complained that
othermodes who can benefitfrom
federal Trust Fundrevenues,
particularlyroadsbut also air, have
an unfaircompetitiveadvantage
over the rail system. This
disagreement is also reflectedin the
publicityover therecentsuggested
changes to truckweight limitsand
allowing longer-combination
vehicles in more states. Various

modal operators also complain
about the additional costs and

restrictions imposed by the lack of
uniformstandards and regulations
across all levels ofgovernment

(federal, state and local) as well as
the needforformal US. adoption of
international standards affecting
freight transportation.

In addition to the traditional

regulatory role, legislationand
governmental actionsincreasingly
reflecta generalgrowthin national
concerns over 'quality oflife'
issues. This is most evident in laws

both directly and indirectly
reflecting environmentalprotection
and the use offossil fuels. This can
be seen in such recent development
as the Clean Air Act Amendments,
complaints over airport noise,
concernfor wetlands preservation,
the lengthyand costly
environmentalimpact statement
(EIS) requirements process for
building new infrastructure(or even
rehabilitatingor improvingexisting
infrastructure) and complaintsover
diesel exhaustpollution.

The impact ofthese concerns is
augmented by growing sensitivity
over thepotentialfor spills during
the shipmentofoil and hazardous
materials (hazmat) andworries over
how best to dispose safely ofthe
nation'smounting accretionofsolid
wastes. Both hazmat and solid

waste shipmentsare significant
future growth areasfor freight. In
1990,for example, US. railroads
had $525 million in revenuesfrom
this business.

Key questions include:

•0- Has deregulationoffreight
transportation gonefar enough?

4- Are there inherentdifferences
between thepolicies ofthe
various levels ofgovernment
(federal, state, local) that are
hinderingeffectivefreight
operations?

+• Whatwill be theoverall impact
ofincreasingly stringent
environmental legislationon the
freight industry?
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Seminar Discussion

The deregulation of the late 1970s
andeariy 1980sin air,truckingand
especially in rail was a major
stimulus to improved freight
services and reduced costs.

Deregulation gave carriersnew
flexibilityandincentivesto "squeeze
out" excess capacity, labor and
equipment This permitted
rationalizations and consolidations,
and allowed for more targeted
contractual andbusiness agreements
between users and providers. One
estimate presentedat the session
was that the total share ofGNP

representedby transportation and
logistics fell from 8% in the late
1970s to only 6.4%in the early
1980s,primarily as a resultof
deregulation.

It was pointed out, however, that
these improvementscame primarily
in the eariy 1980s, andthe efficiency
of transportationhas stabilized since
then. Concernwas alsoexpressed
that increasingly stringent
environmental andqualityof life
legislation andregulations may
drive this amountback up to about
7% by the end of the decade.

One participant suggested that
similaradvantages could come in
domestic oceanshippingthrough
modifying or repealing the Jones
Act which requires the use ofU.S.
flagvessels for waterbome freight
between U.S. locations. The

restrictions have particular effects
on shipments between the mainland
U.S. and Alaska, Hawaii or Puerto
Rico. Several participants
questioned the cost effectiveness of
the Jones Act to the overall U.S.

economy, as well as the extent to
which the Act was necessary to meet
militaryshippingneeds. On the
otherhand, thereis a strongand
vocal constituency to maintain the
Act, andthe DefenseDepartment
still needs to be able to access

sufficient private-sector
transportation assets to support
Presidential decisions in times of

national emergency. There was also
concern expressed about the impact
ofthe U.S. Shipping Act of 1984on
U.S. foreign tradeshipments.

Aside fromderegulation, many
participants expressedthe opinion
that government in generalhas not
beenkeeping up with the rapid
freighttranspoitation changesin the
private sectorover the past 10to IS
years. Government agencies at both
the federal and state levels are

perceived as still
compartmentalizing their treatment
ofeach individual mode and not
regularly communicating with each
other. There is a lack ofuniform or

comprehensiveplanningof
infrastructure development and
usage from more than one mode's
perspective.

Differing experienceswith stateand
local governments were mentioned.
One participantdiscussed the
problems his regionalrailroad
company encountered in making
state and local government agencies
awareof the negative impact on rail
freight serviceofloweringoverhead
bridge clearances over railroads. In
contrast, anon-federalgovernment
participant described how his
jurisdiction was adapting its
standards in areas such as overhead

bridgeclearances specifically to
accommodate higher double-stack
container train service.

The significant variances between
the standards andregulations issued
by different federal and state
agencies, and between federal and
international standards and

regulations, were criticized. All of
these variances hinder efficient
freight transportation anddamage
U.S. economic competitiveness by
promoting delays, restrictions and
highercosts that freightusersare
forced to bear. The variances in



Summary of Major Points:
Freight Transportation*

• .,;.-••••;

♦ Transportation and logistics are merging intoa single discipline - 'T&L' - to manage
II and track tholmovement of a firm's components and final products from originto final

destination, the goal isto minimize the cost and timeassociated with this process and
enhance the firm's competitiveness and profitability.

+ in response to this development, users and providers are cooperating much more
closelywith each other to develop a unified T&L system, which can profoundly affect
both parties' operations and organization. Providers are also more frequently
cooperating among themselves through business agreements, strategic alliances and
actual mergers of previously competing modes within one company.

IJk Intermodalism, containerization and the application of new technologies in data
processingand communications are majorcontributors to these developments.

IP The deregulcrripn of most parts of the freight industry in the late 1970s and eariy 1980s
was a major stimulus to improvedservice and reduced costs. Thereis room for further
deregulation to allowshippers and Customers to benefit from providercompetition.

♦ In general, government agencies have not kept pace with therapidly evolving freight
industry. There Is a perceived need for ail levels ofgovernment to coordinate their

I activities moreeffectively, inorder to avoid retarding effective freight services.
♦ Among the potential trends of mostconcern to freight usersand providersare the

condition of the U.S. transportation infrastructure, intermodal connectivity at key links,
and the Impact of restrictive environmental legislation on freight operations.

freight regulations between the
states, in areas such as truck size and
weightrestrictions, makeit difficult
for freight providers to operate
uniformly over wide areas. There is
substantial support for uniformity of
standards and regulations and
uniform government transportation
policies at all levels. Specific issues
still to resolve included antitrust

immunities, cabotage, customs user
fees, harbor maintenance fees, and

the filing of rates, tariffs and
contracts.

Among the concerns expressed for
the future of freight transportation
were the state of the infrastructure,

especially congestion on urban roads
and access to seaports; and the
impact of more stringent
environmental and quality of life

legislation. On the first issue, it was
mentioned that both Japan and
Western Europe have recently
noticed that JIT has led to increased

traffic congestion as more trucks are
added to the road system. As a
result, there is discussion in these
nations about reducing or amending
JIT in order to reduce this

congestion. It was suggested that
this same concern may soon arise in
densely-populated U.S. regions,
such as the northeast. One response
suggested to this concern was to
shift to off-hour and 'unmet'

deliveries in urban areas, especially
at nighttime. Several automobile
companies now deliver spare parts
to their dealerships in this manner.

Participants also expressed concern
over the lack of adequate road
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connections for truck traffic to both

seaports and airports and the
congestion on narrow urban roads
that resulted. State and local

governments should be more aware
of the need for suitable urban

locations for intermodal facilities,
such as road-to-rail transfer sites,

when making land use decisions.

Freight providers at the session also
expressed concern that several
environmental proposals, while
well-intentioned, would have the

effect of reducing efficiencies. One
example was a possible requirement
that trucks switch to fuels other than

dicsel, instead of permitting the

GMHeavy Truck - Courtesy: Volvo/GMHeavy Truck

industry to continue improving
diescl engines themselves. There
were also several complaints at the
use of environmental regulations for
the purpose of stopping legitimate
infrastructure projects. It was
suggested that project supporters
should respond by pointing out die
direct links between decisions to

cancel projects and the real costs
associated with them (increased
transportation costs and reduced
local economic growth).

One possible response mentioned
was that the private sector work
actively with state and local
agencies, including Metropolitan
Planning Organizations, for the
approval of infrastructure projects
that benefit freight. This is
particularly important under die
ISTEA, which traasfcrs both
significant funding and decision
making power to these agencies.

The participants generally agreed
that the U.S. and Canada have the

best basic infrastructure in the

world. And the North America Free

Trade pact wdl be a potentially
major economic stimulus, especially
by allowing more effective
competition with an
economically-united Europe. To
take full advantage of this
development, however, it was urged
that the U.S. focus on making major
improvements in the freight
botdenecks that do currentiy exist at
U.S./Canadian and U.S./Mexican

border crossings, especially at
bridges. It was also pointed out that
the Mexican shipping industry could
become an effective, low-cost
supplier to U.S. users, if Free Trade
agreements include transportation
providers.



Chapter 6:
Urban and Suburban Transportation

Introduction

Several important changeshave
occurred in the overall environment
for urban and suburban
transportationin recent years. One
ofthe most significant ofthese
changeshasbeen the completion of
three pieces ofmajor legislationthat
will have a direct impact on the
nation's transportation. These are:
the Intermodal Surface
Transportation Efficiency Act
(ISTEA) of 1991; the Qean Air Act
Amendments of 1990 (CAAA); and
the Americans with Disabilities Act

of 1990 (ADA). Each of these laws
alters the environment within which
transportation planning, funding and
operations takes place. In addition,
each law changes the institutional
relationships among the various
governmental andnon-governmental
organizations charged with meeting
the nation's transpoitation needs.

Perceptions of the roleof
transportation in the nationhave also
been affected by the visible growth
ofcongestion, particularly on urban
and suburban roads. A number of
broad social and economic trends
arecontributingto this congestion
problem. These include the growing
movement of residents and jobs to
the suburbs, the impact of
two-income families, and the
continued rise in automobile
ownershiplevels. All of these trends
placeadditional strains on the
existing physicaltransportation
infrastructure, which has not been
expandingat a sufficient rateto
accommodate these changes. There
is alsoincreasing interest in assuring
that the nation's transportation
system can reducethis congestion
while at the same time attaining
non-transportationgoals such as
environmental enhancement,
economic growth and
competitiveness,andenergy
conservation.

In the active debate over these

multiple goals, a number of
near-term and long-term strategies
for the future ofour transportation
system have been advocated. For
example, numerous transportation
providers arestudying or actually
applying low-cost, "off-the-shelf'
technologies and market-based
demand management techniques,
such as congestion pricing and
improved management practices, on
existing systems. In addition, a
number ofnew and innovative

technologies with potential
applications to transportation,such
as Intelligent Vehicle Highway
Systems (IVHS) and magnetic
levitation (Maglev), arebeing
researched.

In responseto these issues, the
Volpe NationalTransportation
Systems Centerorganizeda seminar
on the topic of"UrbanandSuburban
Transpoitation" in Washington,
D.C. on December 13,1991.
Attendees included representatives
from transitoperators, Metropolitan
Planning Organizations (MPOs),
regionaland municipal trans
portation and other government
agencies, the GeneralAccounting
Office, transportationconsultants
and academic experts.

Topics suggestedfor discussion at
the seminar included: the urban and
suburban transportation
environment, near-termmobility
strategies,and long-term mobility
improvements. Specific
observations and common themes
raised in the discussion are
summarized below. The views diat

follow representthe opinions ofthe
individual participants, and do not
reflect the policies or positionsof
the DepartmentofTransportation
(DOT).
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MAJOR

ISSUE

The

Urban/
Suburban

Transportation
'Environment

Background

Many significant changes have
occurred in the overall environment

for urbanand suburban
transportation since March of1990
when the President released the

SecretaryofTransportation's
National Transportation Policy
(NTP). Byfar, the mostsignificant
events have been the completion of
three pieces ofmajor legislation that
will have a direct impacton the
Nation's transportation
infrastructure. This legislation will
affectvirtually all Americans who
drive, use public transportation,
manufacture transportation
equipment, construct transportation
facilities, and provide transportation
services. All three of these laws
implement national goalsfor
transportation. Theirfull impact
will not be interpreted andfully

understood nationwide for sometime
to come.

TheISTEA legislation of1991
extends and significantlymodifies
theprevious Surface Transportation
Assistance Act. It provides more
decision-making authority and more
flexibility in the use ofHighway
Trust Funds to state and local

governments. Itprovidesfor
developmentofa National Highway
Systemcomplementing the interstate
system with a network ofarterials.
It emphasizes connectivity among
transportation modes andprovides
for increasedresearch insafetyand
in advanced transit and highway
technologies.

The other legislation important to
transportation will also have
far-reaching effects. The Clean Air
Act Amendments of1990, or CAAA,
place strict regional controls over



air quality thatwill challenge local
governments inmany areas. The
Americans with Disabilities Actof
1990, orADA, acknowledges that
accessibility to public transportation
is a civil right and will make
fixed-route public transportation
fully accessible for passengers with
a much broader range of
impairments thanare currently
accommodated. It will also expand
services to individuals who cannot

use existing routes.

Key questionsinclude:

4- Whatare perceived as the major
impacts ofthe ISTEA on the
various levels ofgovernment?

4- What mechanisms are needed to

informand educate
decision-makers at these various

levels about their new authority
and options under the Act?

4- What state and local

institutional actions will be
requiredfor compliance with
theCAAA?

4* Whatwill be the impact ofthe
ADA on transit budgets and
operations?

4- Whatchanges in the growthof
congestion haveoccurredas a
resultofchanges in lifestyles
and workforce and shifts in
demographic, employment,or
land usepatterns?

4- What is the outlookfor local
sources offundsfor highway
and transit infrastructure
improvements?

•*• Whatapproacheshave been
most successfulin improvingthe
adequacy oflocalfunds?

Participants

Mr. JeffBecker
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Tidewater Regional Transit

Mr. RichardBradley
President
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Mr. Robert Cox
Messer. Vlckers. Caparello, French &Madsen.
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Mr. John Duve
San Diego Association of Governments

Mr. GBGordon
Telecommuting Review

Mr. Thomas Horan
GeneralAccounting Office

Mr. Mark Howard
Manager. Clean AirProject
NationalAssociation ofRegional Councils

Mr.RonKrby
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Metropolitan Washington Council of
Governments

Mr. Alfred LaGasse
Executive Vice President
Intemational Taxlcab and liveryAssociation

Mr. Larry Mdsam
New York Metropolitan Transportation CouncS

Mr. Jerry Miller
Metropolitan Washington Councilof
Governments

Mr. James Okasaki
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Director. University Transportation Research
Center
CityUniversity ofNew York

Ms. Peggy Tade)
IVHS-America
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Chief.Transportation Planning
MarylandNationalCapitolPark andPlanning
Commission
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Seminar Discussion

Seminarparticipants confirmed that
current trends in the urban and

suburban transpoitation environment
continue to increase the problems
identified and addressed in the

Department's National
Transportation Policy (NTP) process
in 1989 and 1990. Congestion on
urban and suburban highways is
increasing. Although slowed by the
recession, movement of businesses
and residences to the suburbs shows

no sign oflong-term abatement In
spite of innumerable strategies,the
market shareprovidedby public
transportationcontinues to decline,
as does automobile occupancy
during commuting hours. These
trends in transportationreflect
national demographic and economic
trends: an increase in population
migration to "automobile age"
metropolitan areas,increasing
demand for personal mobility, a
continuing shift to a service
economy, and increasing automobile
ownership levels.

implementing ISTEA

As major stakeholders, seminar
participants were familiar with the
details and day-to-day development
of the ISTEA. Their comments

throughout the meeting reflected
concern over how the Act can be

implemented effectively, ratherthan
disagreement with its content or
objectives. Except for general
requirements for planning
coordination, their perception is that
the Act does not prescribe strategies
or road maps for the actions that will
be required. The consensus was that
some time would be needed to

assess the full impact of the Act,
including the adequacy ofits
funding provisions.

One issue that emerged quickly
during the discussion relatedto the
NTP theme on maintainingthe
nation's transportation
infrastructure. The perception of
several participantswas that an
increase in Highway Trust Funds
should not be allowed to reduce

efforts to find new and innovative

sources of local funding. The state
of the infrastructure is troubling to
most transportation professionals,
and it is becoming clear that the
needs and the costs for rehabilitating
highways - and especially bridges
- have been significandy
underestimated. It was mentioned

that in one major city, 75% to 80%
of the transpoitation budget is spent
on infrastructure repair, and that
amount is only meeting about 25%
of current needs.

Perceptions of the current
transportation environment are that
existing institutions and processes
are not equipped to deal with the
decisions that will have to be made

and the programs that will need to
be implemented to reduce
congestion, comply with
environmental requirements, and
meet future needs for urban and

suburban transportation. For
example, participants recognized
that inherent competition and
conflicting interests exist between
suburbanand central city
governments, and between highway
construction and transit activities.

These kinds ofcompeting interests
cannot be resolved by the planning
community alone. New forums and
processes will need to be created for
communities to be able to reach

essential agreement on priorities.

Major changes in traditional
institutions and their roles will have

to be made during the next few
years. Several agencies suggested
the need to rethink their missions

andwent so farasto suggest"time
out" to do some strategicplanning.



MAJOR

ISSUE

9s(§ar-
Term

Mobility
Strategies

Background

Thetwinimperatives to respondto
the clean air legislation and to
reduce congestion in many urban
areas will not waitfor construction
ofnew transit systems,
implementation ofadvancedIVHS
technologies, or a new generation of
very low pollution vehicles. Many
techniquesand strategies are
available virtually "off-the-shelf" to
contributefairly rapidly to improved
urban and suburbanmobility and
environmentalquality. In many
situations die cumulativeresult of
these approachescanprovide
substantial reliefin the near term.
Isolated examples have
demonstrated the effectiveness and
safety improvements that canbe
achievedwith sophisticated
computer-based traffic controls and
management strategies. Where
appropriate,
high-occupancy-vehicle (HOV)
lanes, electronic toll collection and
one-waytolls,and similarmeans
canhavereal impact. Improved
accident and incident management
canbe highly beneficial. Demand
can be affected throughnumerous
managementinitiatives:
encouragement offlexibleworking
hours,carpooling,and
telecommuting; improvedfacilities
for biking andwalking: parking
constraints; and congestionpricing
in some form.

Key questions include:

•*• What kinds ofnear-term
improvements in highway
physicalconfiguration and
traffic controlsystemscanbe
initiatedto mitigatecongestion?

4- Whatis thepotentialfor early
applications ofNHS
technologies?

<r How important are increases in
vehicle occupancy or reductions
in vehicle miles travelledfor

relieving congestion ormeeting
air quality goals?

•*• What low-cost, near-term
policies (congestion pricing,
parking management,HOV
lanes, trip reductions, tolls, etc.)
appear to be the most effective
measuresfor increasing vehicle
occupancy?

4- What institutional obstacles

must be overcome to implement
these policies?

•$• How much testing and
demonstration ofthe above
techniques is neededbeforethey
canbe put to broad use?

4- What kind oftechnical
assistance in these techniques
would be most helpfulto local
agencies?

Seminar Discussion

Some capacity improvements
available today can help improve
mobility and alleviateurbanand
suburbancongestion in the near
term. These techniques include
HOV lanes, better connections and
traffic management systems, and
some IVHS technologies. It is
anticipated that the near-term
benefits of IVHS will include traffic
monitoring andcontrol forcorridors
with majorcongestion problems,
better information for drivers,
improvedsafety,andimproved
productivity forbus fleets and
commercial vehicles.

There are fundamentalquestions as
to who will take the initiative to

implementandoperate most ofthese
programs. Planning agencies point
out that they are not set up to be
operators. Most congestion
management systems willinvolve a
mix of state,county, city andtown
government services and
rights-of-way ownership. Manyof
the congestion management systems
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will introduce electronic

technologies that are not now
familiar to public works
departments, and will require the
involvement of overlapping
municipal services such as law
enforcement and emergency
services. New departments and new
or revised state legislation and local
ordinances could be required in
virtually every affected city.

One participant called attention to
the fact that all of the institutions

necessary to build and repair
infrastructure arc already in place.
This is not true, however, for
implementing demand management
strategies or increasing vehicle
occupancy rates.

Another participant suggested that
successful transportation
improvement programs could be
described in terms of four

overlapping phases: Political
Planning, Transportation Planning,
Implementation, and Operations.
All too often, the importance of the
first of these phases is unrecognized.
In some cases, political planning is
not addressed at the right time in the
process.

Transportation planners from
several regions reinforced the
growing importance of local politics
and the almost infinite variations in

size, function, and authority that
exist among local government
bodies. When special interest
groups and neighborhood
associations are added to this list,

even the best traasportation plans
can be stopped or delayed for years.
Although the ISTEA recognized the
need for citizen participation,
seminar attendees emphasized the
value of beginning the political
planning process early.

The diversity of local institutions,
transportation needs and constraints
precludes development of a model
"political planning process."
However, participants affirmed that
DOT could provide useful technical
assistance in strategic planning
methods and could help to
disseminate the experiences of
successful programs to wider
audiences.

Several participants commented diat
traffic congestion is not always bad.
This is because congestion can be
interpreted as a sign of economic



success, and a certain level may be
acceptable as an incentive to users to
make different modal choice

decisions.

Market-Based

Approach to
Transportation

Participants indicated a strong
interest in market-based congestion
managementmethods, as opposed to
outrightregulation or restrictions.
These methods use a variety of tolls
and fees to provide drivers with
optionsto payextra forsuperior
speed and/orconvenience. Some
recentexamples that were discussed
include: sale of access to surplus
HOV lane capacity,vehicle
registration fees basedon mileage,
andvan poolinginitiatives. Some of
the advantages of a market-based
approach are: it is adaptable, i.e.,
more responsiveto rapidchangesin
transportation demand; it bringsa
much wider group oflocal interests
into the planningprocess;it is
amenable to private investment; and
it allows closer relationships
between user costs and benefits.

Currendy, some transitagencies
manage or coordinate avarietyof
programs for ridesharing, van
pooling, bus pooling, paratransit,
and specialservices for the disabled.
Some transit agencies also have
taken the lead in introducing
demand management and
congestionpricingmethods. The
objectivesof most transit-operated
programs aremuch broader than
reduction ofhighway congestion.
They areaimed at producing the
most regional mobility for the tax
dollar - providing transportation for
transit-dependent peoplewithout
needing new transitor highway
infrastructure, or additional
fixed-route bus service.

The above methods represent
potential low-cost means for
near-term improvements in
congestion and airquality. Most are
compatible with a market-based
approach, in that they providetrips
at a lower cost to travelers who are

willing and able to use HOVs.
Although transitoperators and
MPOs are aware of these

techniques,however, in the pastthey
have lacked the local political
consensus to put them into use.

Local agencies areaheadof the
federal government in market-based
approaches, but are proceeding on a
trial-and-error basis. It was

commented that there is no federal

five-yearplan for development of
regional planning tools based on
transportation economics andthe
costs of various forms of private and
public transportation.

Because of the multiple objectives
of transit, it was suggested that it
may be necessaryto separate the
costs of societal goals for regional
mobility (services to elderly and
disabled riders and access to

housing,health services,education,
andemployment) from fares based
on supply and demand in an open
market Currendy availableurban
transportation planning tools do not
incorporate the hue costs and
benefits of trips by various means,
nor the regionaleconomics of
transportation.

In addition,transportation planning
tools were criticized for not

reflecting lifestyles, values,
employment, and shopping patterns
that exist today (suburban business
and industry, two-income families,
women in me workforce). Some
parameters in these models are
based on data from an long ago as
1968. Participants also warned
against collectingexcessive and
unnecessarydata. Instead, it is
important firstto determinedata
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needs carefully and then collect only
the needed data, preferably through
existing systems and procedures.

Impact of Air Quality
Provisions

Several participants stated that, next
to congestion, the enforcement of air
quality provisions will have the
greatest effect on urban/suburban
transportation in the near future.
They noted that air quality standards

are controlled by federal and state
agencies that do not have
responsibilities for the nation's
transportation system or economic
competitiveness. Appropriate
forums and processes for balancing
public demands for transportation
and for air quality will need to be
developed. Because cities vary so
widely in air quality conditions,
demographic and geographic
factors, transportation systems and
governmental structures, there is no
common approach for resolving
conflicts.

Subwaystation - Courtesy: Metropolitan Atlanta Rapid Transit Authority



MAJOR
ISSUE

Long-
Term

Mobility
Improvements

Background

In the long term, many solutionsfor
the problems ofcongestion and
environmentwill be based on
advanced technology. Demandfor
increased, high-quality mobility will
bemetbynew systems, typified by
such prospects as automated road
networks, advancedguideway
systems andpeople movers. Among
the major issues currentlyfacing the
transportation community isthe
adequacy ofadvancedplanning
tools, including those thatproject
future demand. The selection and
funding ofresearch and
developmentprojects, including the
role of theFederalgovernment, are
unsettled issues. The role ofthe
private sector, not only in research
but in die ownership andoperation
oftransit systems, continues tobea
major issue.

Keyquestions include:

•*• Areavailable planning tools
sufficiently accuratefor
long-range infrastructure
investment decisions?

•4 Forairquality decisions?

-*• What changes are needed to
improve existing models?

4- Is sufficient data available?

4- When canimprovementsfrom
implementation ofadvanced
IVHS systemsbe expectedto
havepositive effects on
congestion andair quality?

•*• Are telecommutingand
teleconferencing likely to have a
significant long-range impact on
congestion and air pollution
problems?

•*• How may needsfor intermodal
connectivity (highways, transit,
airports, intercity rail and
advanced systems) be balanced
amongmodal interests and local
priorities?

•4 What arethe principal obstacles
toprivatefinancing and
acquisition ofinfrastructure?

•$• What approaches appear tobe
the most successful?

<r What arethe prospectsfor
advanced high-speed transit
systems?

4- In what applications can such
systems bemost cost effective?

4- Howcantheprocessesfor
planning and acquisition be
acceleratedfor highway and
transit investments?

Seminar Discussion

Onalong-term basis, IVHS can
provide area-wide, real-time traffic
management, optimal routing,
significant increases in highway
capacity, and significant reductions
in accident rates. A number of
participants, however, questioned
whether the realbenefits of such
features as real-time traffic
advisories are worth the investment
costs, and whether the benefits of
in-veMcle systems will really be
available to lower income
commuters. Others contend that
IVHS will simplyincrease capacity,
attractmore traffic to existing
facilities, andencourage people to
maintain current driving patterns.

To IVHS proponents, the biggest
current obstacles to technological
improvements areinstitutional,
consisting of procedures and
regulations that inhibit private-sector
participation in technology
development These proponents
arguethat IVHS technologies areby
no means intended to be the sole

solution to congestion problems.
IVHS technologies are likely to
providea wider range of routingand
mobility choices forurbantravelers,
enablingchangesin values and
behavior. They will improve the

81



safety and efficiency of both
passenger and freight transportation.
However, planners noted that
significant increases in overall
highway system capacity can
compound air quality problems, and
that cleaner vehicles and fuels may
have to be introduced in parallel
with IVHS technologies.

Summary of Major Points:
Urban and Suburban Transportation

♦ Urban and suburban traffic congestion can be
I expected to increase in the future, due to the

continuation of current economic, demographic and
social trends.

♦ Time Is needed to assess fully the Impact of the ISTEA
on each level of government, but concern does exist
over how effectively and how rapidly the Acfs new
provisions can be implemented.

♦ Institutional rolesand relationships can Impede the
reduction of congestion and the Implementation of
new technologies; "new thinking" is needed on how
to develop more effective Institutional interactions for
the future.

There is considerable Interest in applying relatively
low-cost, available demand management strategies
such as congestion pricing, HOV lanes, automated
toll collection, flexible work hours and car pooling to
mitigate the effect of congestion. However, the
multiplicity of government authorities Involved In
land use, transportation and planning complicates
the successful implementation of such strategies.

The existing urban planning tools are obsolete and
do not reflect the latest data, ADP capabilities or
lifestyle changes (such as continued growth of
suburban areas, mounting concern over
environmental Issues, two-income families and new
CAAA and ADA mandates).

New transportation-related technologies such as
IVHS hold the promise for solving many congestion
problems. However, a more comprehensive answer
to congestion will also require fundamental changes
in values and behavior on the part of transportation
users.

,:*:

'•
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Land Use

Land use continues to be defended
as a private property right, subject to
free market forces and controlled
almost entirely by local
governments under the principle of
home rule. In thenation'searly
days, transportation was the leading
force in shaping land use. In recent
years, transportation has tended to

followand supportdevelopment,
even though many tend to see
highways as a cause of suburban
spraul. For the long term, the most
important factors affecting
transportation will likely be land use
andeconomic development patterns.

Seminar participants from all levels
of government noted thedifficulty
of determining the full costs of
suburbanization. Buyers ofhomes
and businesses in oudying areas
benefit from lower property costs,
but at the same time introduce an

added burden on transportation in
older areas when they commute to
urban destinations. Suburb-to-

suburbcongestion is especially
difficult to assess. Where new

transit systems have been
constructed, only a fraction of the
values added to real estate and

businesses by these systems are
being captured by current methods.
Much more research needs to be

done in the dynamics of
transportation and land use.

Recendy, transportation planners
have grown more optimistic about
regional land use planning and the
acceptance of transportation as an
essential component of planning and
zoning decisions. Planning
participants cited voluntary
agreements among communities on
open space and zoning. Such
cooperation has come about slowly,
however, and still varies widely
from state to state.



Telecommuting

Telecommuting is desiredby many
workers andsome employers. It is
consistent with emerging family
lifestyles and values, buthas only
begun torealize its potential
Proponents estimate that 15 to20%
ofthe workforce could
telecommute, although some may
not wantto andonly a very few
would telecommute full time. The
outiook is favorable, however, for
telecommuting to grow, andto
contribute to important reductions in
rash-hour travel and some reduction
in the total number of trips.

Behavioral Change

Participants agreed thatlong-term
goals for efficient, intermodal
transportation systems cannot be
realized without fundamental
changes in the way urbancitizens
view and use transportation.
Although it may support behavioral
changes, technologyalonecannot

solve problems ofcongestion and air
pollution. Some participants saw
encouraging signs ofchange in
societal values and behavior, as
evidenced by thealacrity withwhich
young people accept environmental
preservation and recycling
programs. Participants felt that
conserving trips, ridesharing, and
saving energy could meetwith
similar success if introducedeariy
enoughin schools.

Participants generally concurred that
it is up to existing institutions to
attempt tocreate asystem of
realistic pricing for the use of public
infrastructure and services. If urban
transportation couldbe
market-based, special efforts to
modifybehavior would notbe
necessary.
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Chapter 7:
Intercity Passenger Transportation

Introduction

Figure 2. Approximate Annual [£j
Passenger-Miles by Mode 3

•f finn

As suggested by the chart in Figure
2, intercity passenger transportation
in the United States is primarily
provided by the private automobile
for shorter distances, and by air for
longer trips. Past investments in the
Interstate Highways and die
airport/airspacesystems, achieved
predominantly through user fees and
trust funds, have made possible a
very high level of intercity mobility.
Although not large in terms of
passenger-miles, rail and bus modes
are very significant to certain parts
of the intercity travel market. Buses
provide transportation to many
destinations not served by any other
public transportation mode, as well
as offer a lower-cost alternative to

air for travelers who place a lower
value on time. Particularly in the
Northeast Corridor, Amtrak

similarly serves a large fraction of
the intercity passenger market for
public transportation, even

AUTO AIR

competing strongly with airlines
between Washington and New York
City.

Figure 3 emphasizes the
segmentation of mode choice by
distance, illustrating the total
dominance of private automobile for
trips below roughly 400 miles. It
also indicates that bus and rail
provide a substantial portion of
public-mode intercity transportation,
even for relatively long trips,
capturing a substantial portion of
that market for distances below

several hundred miles. Other

segments of the market are also
important. Business travelers, for
example, typically value time
relatively highly and often travel by
air, even for short trips. Non
business trips arc much more likely
to be via bus or rail, or by car for
two or more people traveling
together. The differences in service
characteristics such as trip time,

BUS RAIL

MODE
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dcparture frequency and cost are so
great that in many cases the various
modes compete only to a very
limited degree; each serves a
relatively separate market segment.

In general terms, the U.S. intercity
passenger transportation system is
unmatched in the world. However,

there have been recent concerns that

this system requires improvement.
For example, congestion is a
growing problem in both road and
air travel, especially during peak
demand hours in urban areas and at

major hub airports. Many observers

MODE

AUTO

BUS & RAIL

<200 200-400 400-600 600-800 800-1000 >1000
ONE-WAY DISTANCE (MILES)

Figure 3. Approximate Annual Trips by Mode and Distance

worry that the available options for
travelers to and from rural areas has

been decreasing. In addition, over
the past decade a number of major
air and bus carriers have suffered

substantial economic losses and

even bankruptcies, and Amtrak
remains dependent on public
subsidies to continue providing
intercity rail service. Finally, the
potential promise of both additional
infrastructure construction and die

application of new technologies,
such as magnetic levitation
(Maglev) and high-speed rail, would
require major investments of money
at a time when governmental
budgets are strained and private
funding cannot be guaranteed.

In response to these issues, the
Volpe National Transportation
Systems Center organized a seminar
on die topic of intercity passenger
transportation in Cambridge MA, on
December 16, 1991. Attendees

included representatives from
regional planning organizations,
state Departments of Transportation,
federal and congressional agencies,
transportation equipment and
service providers, academic experts
and transportation consultants.

The intercity passenger
transportation topics suggested for
discussion included: current

performance and economic health of
the industry, the expected future
market, future capacity, the potential
role of high-speed surface systems,
the importance of integration with
urban mass transit, and safety and
security issues. Observations and
common diemes raised in the

discussion arc summarized below.

The views that follow in the

"Seminar Discussion" sections were

expressed by individual participants
in the course of the discussion, and

do not necessarily reflect the
policies or positions of the
Department of Transportation
(DOT).



MAJOR
ISSUE

Current

Terformance
and

*Economic

tf&alth

ofthe
Industry

Background

The UJS. Interstate Highway system
and the domestic aviation network
are unmatched in the world in
offering a highdegreeofpersonal
mobility and ease ofmovement over
sucha large area at reasonable
cost. At the same time, it has
become a commoncomplaint that
air travel in the US. is prone to
congestion, delaysand unreliable
service. Intercityautomobiletrips,
too, can sufferfrom congestion at
particulartimesand locations.
Options may befewfor travelers to
andfrom rural areas.

Airlines have experienced
substantialupheavalduringthe last
decade while adjusting to the rigors
ofa deregulated marketplace;
several major carriers are currently
in bankruptcy. The industry as a
whole has sufferedlarge lossesfor
thepast twoyears, and nowfaces
the necessityfor enormous
investment to upgradefleets and
meet noise regulations. Theworld
air travel market is becominghighly
competitive. The bankruptcy of
Greyhoundsymbolizes the
difficultiesofthe intercity bus
business, and Amtrak, while hopeful
about the long-term trend, continues
to requirea large subsidy.

Key questionsinclude:

4- How well is the currentintercity
passenger transportation system
working?

•*• How well does the system serve
special subsets oftravelers, such
as the business and military
communities, disabled people,
rural residents, elderly
individuals, low-income groups
and visitors from overseas?

•*• Whatare theprincipalfactors
affecting performance?

4- Are there limitations ofthe
physical infrastructure,
institutionalframework, or
regulatory environment that
lead to structuralorfinancial
weakness?

•«• Are the industryproblems now
beingexperienced merelythe
consequences ofa brief
economic downturn, or do they
carry more ominous long-term
implications?

4- Whatwill be the impacton UJS.
air carriers ofa much larger
internationalmarket served by
global "mega-carriers?"

Seminar Discussion

One participantsuggested that, as
predicted in a recentTransportation
ResearchBoardstudy, an oligopoly
has developed in the intercity
passengertransportation industry,
especially in commercial aviation.
In spite ofcurrent difficulties,
including severalmajor
bankruptcies and significant
financial losses in the past two
years, the major airlinesareactually
in relatively good financial
condition at present.

Based on a prediction of rising fares
through the 1990s, one participant
anticipateda 5% to 7% annual
return on investment for commercial

airlinecompanies over the decade.
This matches the projected figures
for otherU.S. industries. Even if

capacity and revenue passenger
miles remain relatively flat, as
several participants expect, cost
pressures on the airlines are likely to
be more than matched by increasing
fares. Still, it was agreedthat
predictingthe future is a highly
uncertain exercise - it is possibleto
make a good argument for almost
any result
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MAJOR

ISSUE

'Ejected
Market

Background

The size and nature of the marketfor
intercity transportation is evolving
rapidly. Driven by national and
world demographicchanges,
globalization ofeconomies, and
more complex and interdependent
business relationships, intercity air
travel increased during the 1980s at
a rate significantly higher than
population growth. On the other
hand, thispattern could change, at
leastfor some marketsegments.
Telecommunications-based

substitutes, such as video
conferencing, electronic mail
networks andfacsimile, could iiave
a significant effect on the total
market. TheDepartmentofDefense
(DOD) is a major customerfor
intercity passenger service, and the
military downsizing and other

changes could yield significant
changes in demand. More
generally, travelfor both business
and pleasure is highly sensitive to
the economic environment. Some

analysts see the likelihood that the
decade of the nineties will be an
economically difficult period, with
the U.S.pressed both by
internationalcompetitorsand by
actions to deal with domestic

concerns such as health care,
education, environment and a

troubledfinancial system. Any
significant increase in petroleum
costs wouldalso havea sharp
impact on transportation costs and
ridership.

Key questions include:

<• What will be the size and nature

of the intercity passenger



transportationmarket in the
nextdecade?Uponwhat
assumptions are these
predictions based and how
uncertain are they?

•$• Which market segments will
grow, andwhichwill be stable
or in decline?

4> Whatparts ofthe overall
passenger transportation system
will be most challenged in
meetingfuture demand?

•$• How significantlywill
telecommunications alternatives

affect demandfor business
travel?

Seminar Discussion

The intercity travel market is poorly
defined at present, due to a lack of
both comprehensive travel data and
tools that can project a system-wide

Participants

view. The only satisfactorydatais
for air travel, and even this does not
reveal reliable information on such

factors as trip purposes,the mix of
individual and group travel, the
length ofstay at destinations,and so
on. This gap in information often
makes it difficult, from the public
policy perspective, to assess
accuratelyeither travel demand or
supply. Otherobstaclesto accurate
long-termtravel forecasting include
the unpredictability of such key
factors as the state ofthe economy
and the national sense ofwell-being.

It is possiblethatincreasing
telecommunication capabilities will
ultimately have a significant impact
on business travel, reducing the
burden on airportswith heavy
short-haul business traffic. For

example, the two current
Boston-New York air shuttle

services might shrink to one.
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Regardless of these inherent
difficulties, most observers could

agree that intercity travel demand is
expected to rise through the 1990s at
an average rate of about 3% to 4%
annually. The highest growth is
projected in international travel.
Increasing access to European
markets is likely to be beneficial to
U.S. air carriers, due to their

traditional strength in this market
segment. However, the overall
travel base is so large that even
modest growth means a large
number of new travellers will be

seeking to use the transportation
system.

This anticipated growth will
especially affect certain airports,
including those which have only
domestic service. Much of the

growth is expected to be in the form
of charter flights, in which the
intercity journey is packaged along
with lodging, local transportation
and recreational activities. Thus,

good opportunities exist for the
growth of third-party contract
services to assemble and market

these packages to travellers.

One participant noted, "whenever
USAir fares got $10 below Boston,
air traffic into Worcester went way
up." In the same context, it was
suggested that one clear lesson from
the People Express experience was
the sensitivity of travel demand to
cost. As that airline's history
showed, low airfares can generate
very substantial new ridership, as
well as draw existing travellers from
bus and rail service.

On the other hand, it was suggested
that the expected cutbacks in
defense force levels and funding
will cause military travel to decline
by about 25% in the next four years.
Much of this travel is provided by
chartered bus and air carriers on

contract to the government. In fact,
it was mentioned that about 90% of

the total military lift capacity comes
from the commercial sector.

Because of this heavy reliance on
private companies, DOD planners
are concerned about the potential for
foreign ownership of domestic
airlines and the possible impact of
this development on the availability
of aircraft under the Gvil Reserve

Air Fleet (CRAF) program. CRAF
provided the bulk of the passenger
aircraft needed to deploy U.S. troops
to and from the Persian Gulf during
Operation Desert Shield/Desert
Storm.



MAJOR
ISSUE

future

Capacity

Background

The Interstate Highway system Is
virtually complete. Airport
expansionis difficult to accomplish,
and new airports are quite rare.
The cost ofairlinefleet upgrade and
replacementwill be a major burden
on capital availability. Although
there is considerable interest in

high-speed rail and magnetic
levitation systemsfor improved
intercity navel, progress has been
slow and such systems appear
relevant to only a modest subset of
total U.S. needs. Even ifthe 1990s
experienceonly limitedeconomic
growth, demographic and other
changesare likely to require
substantial new capacity in at least
some markets. Given that some

elementsofthe system appear to be
near practical capacity already and
that major infrastructure can
requiremore than a decade toplan
and construct,adapting to change
and growth will be a serious
challenge.

Key questions include:

4- Will the US. have adequate
intercity passenger
transportationcapacity to meet
basic economicand mobility
needs in coming decades?

•*• Are there specificareas of
infrastructure weakness
(airports, highways, rail
systems) or special
transportation services of
special concern in this regard?

4- What would be the

consequencesofinadequate
capacity?

4> How would travelers and system
operators respond?

4- How seriouswould significant
capacity constraints be?

Seminar Discussion

There was general agreement that
the basic steel and concrete

infrastructure —such as highways
and airports - is unlikely to expand
significandy in the future due to
financial and environmental

constraints. Thus, it will be
necessary to focus on better
maintenance and management of the
existing infrastructure. It was also
suggested that the applicationof
technological advances to this
process might contribute up to 20%
in additionalcapacity, but probably
no more than that In addition, it
will be important to keep as many
options open as possible, and to
make more and better information

available to encourage optimal use
of the transportationsystem.

There was discussion of the

proposed new large-capacity
commercial aircraft that major
manufacturers now have on the

drawing board. These aircraftwill
be enteringservicein increasing
numbers during this decade, and
could contribute to a possible
doubling of the world's commercial
aviation fleet It was predictedthat
these aircraft, which will primarily
be used on intemational routes, will
"eat up the demand" for increased
air travel during the 1990s.

Due to mounting airportcongestion
problems, the growth of "second
airport" proposals for major
metropolitan areasis anticipated.
There was generalagreement that a
second majorairport is a poor
solution to capacity constraints,and
can create other problems. It was
suggestedthat a better strategyis to
enhance existing small, regional
airports to carry short-haultraffic,
which would free up majorairports
forlonger flights. Forexample, it
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was pointed out that major satellite
airports work well in an area such as
Los Angeles, since the population is
both large and dispersed. In this
context, there is much to be said for

a low-cost, single-runway airport
located near where a large number
of people live.

Some public subsidies have gone to
every mode of passenger
transportation, including highways,
air, rail and bus service. The real

issues to resolve are: how much the

subsidy should be, how the subsidy
should be provided, and what would
society lose by not subsidizing this
service. For example, it was agreed
that constraints on intercity
passenger transportation capabilities

can yield social cosus in several
respects, with increased airport and
road congestion being only one of
them. However, it was also

suggested that individual travellers
could make better decisions in this

regard if these public subsidies,
including those received by the
private automobile, were visible and
explicit.

One suggested means of making this
subsidy explicit would be an overall
transportation tax. Further, it was
suggested that the proceeds of this
tax be turned over to a private
corporation - an "Infrastructure,
Inc." - which would leverage that
income to construct and operate
transportation infrastructure.
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Background

Driven partially by airport
congestion and examples overseas,
there is currently considerable
interest and activity in upgrading
US. corridor rail service and

constructingvery high-speed rail or
Maglev-based systemsfor heavily
traveled routes ofthe order ofone
hundred to several hundred miles in

length. Driven inpart by concerns
over U.S. competitiveness as well,
the recently passed Intermodal
Surface Transportation Efficiency
Act (ISTEA) of1991 declares it to
be officialpolicy "topromote the
construction and commercialization

ofhigh-speedgroundtransportation
systems" by various means,
including supportfor research and
development (R&D) and
demonstration ofadvanced
technology. Approximately one-half
billion dollars is to be made

availablefrom the Highway Trust
Fundfor thesepurposes duringthe
next six years, and other funding
sources are authorized as well. Two
programs would be initiated: the
NationalMagneticLevitation
Prototype Development Program,
intendedto produce a prototype
Maglev system at least 19 miles in
lengthby 1998; and the National
High-SpeedGroundTransportation
Technology Demonstration Program
"to measure and evaluate such

factors as the public response to
new equipment,higher speeds,
variations infares, improved
comfort and convenience, and more
frequentservice."

Actualconstruction costs ofany
intercity high-speed groundsystem,
whetherrail or Maglev,wouldbe
very large,and die likelylevel of
ridership - divertedfrom air and
highway,as well as new riders -
remainsa subjectofconsiderable
uncertainty and debate. Both cost
and potential attractiveness to riders
increase significantly with speed;

very high-speed systems are likely to
be more expensive to ride and
attract a differentsegment ofthe
market than conventional rail.

Construction ofnew systems also
must overcome obstacles related to

land availability, environmental
Impactsofconstructionand
operation, and limitedaccess to
capitalfor long-term investmentsof
uncertain outcome.

One approach being tried in various
regions ofthe country is
encouragementofprivate ventures
or public/private partnerships which
might draw some returnfrom
development associated with the
presence ofa new transportation
system. Examples can be found in
Florida, California and Texas,
although none have yet reached the
implementationstage. One
constraint is that in construction of
a specific transportation system or
element ofinfrastructure,private
andpublic entities ultimatelyhave
differentobjectives. Theprivate
sector is concerned with the return

on investment, whereas thepublic
sector is more interested in societal

benefitsand mobility. Thus, their
values and timeframescan differ
widely.

Key questions include:

+ Do anticipatedcapacity
constraintson air and highway
transportation systems suggest a
widespread needfor alternative
high-performance surface
systems,or will existing
infrastructure -perhaps
managed and used more
effectively - be sufficientfor the
foreseeable future in most
regions?

4- Howformidable are the
practical obstacles
(environmental, land
availability, etc.) to construction
ofnewsystems, particularly In
relatively urbanized corridors?
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•*• In terms ofintercity
transportation needs, is there
more to be gainedfrom
upgrading existing
infrastructure to support
moderate-speed, low-fare rail
service, orfrom constructing
new premium-priced, very
high-speed rail or Maglev
systems which could compete
with air travel? Or are these

two approaches complementary?

•$• Are current data and analytical
demand estimation models

adequate to support major
private and public decisions
concerningconstructionof
high-speed surface systems?

4- What would be the effect of
high-speed surface
transportation systems on .
airport capacity problems?

•*• How strongly would they draw
ridershipfrom people who
would otherwise travel by
automobile?

4- How well can private-sector and
public-sector goals be meshed
inpartnerships to develop
transportation infrastructure?

4 In what situations do the

interests ofthe two sectors
(public and private) most
closely overlap?

Seminar Discussion

Participants generallyagreedthat
new high-speed ground
transportation systems arelikely to
require public investment As part
of this process, it will alsobe
necessary to define carefully the
properpublic role. Forexample,
what elements of such a new system
most resemble public utilities and
should be provided and managed
publicly,andwhat aspectsof the
system couldbe turnedover to the
private sector?

In addition, any system that receives
a public subsidy, even ifit provides
a valuable service for the public,
could be perceived by other private
carriersas unfair competition. The
large aircarriers may not feel
threatenedby such systems, but the
opposition ofSouthwest Airlines to
the Texas high-speed rail proposal
was given as evidence that smaller
regionalairlinesmay certainly see
such systems as definite competition
to their existing markets. The fact
that this competition becomes a
public issue can then affect the
decision about whether to give these
new systems public financial
support

In addition, a large airline can
cross-subsidize its routes that

compete with high-speed ground
service by undercutting fareson
such corridors while raising fares in
other corridorswhere the only
competition is other airlines. The
introduction of extremely low air
fares by People Express in the late
1970s may have had much to do
with the decline in Amtrak's

northeastern Metroliner ridership in
those years. In France,the decision
was made not to lower the Paris to

Lyon faresof Air Inter, the
government-owneddomestic airline,
when the Train a Grande Vitesse

(TGV) was introduced between
these two cities in 1981. This

allowed theTGV to capture most of
that market away from air service.
It is unclear whether major airlines
would permit the same reductionin
their high-volume U.S. shutde
markets in the face of similar

competition from a new high-speed
groundalternative.

High-speed railproposals face many
challenges in the United States. The
high costs ofconstructing new
infrastructureand the long-term and
uncertainnatureof the payback
requirea large market willing to pay
high ticket prices to make such



systems economically viable. At
relatively short distances (less than
200 miles) it is extremely difficult to
compete with the private
automobile. Thus, it is questionable
whether high-speed rail has a real
likelihood of economic viability in
the U.S. without public construction
and/or operating subsidies. In
addition, the process of obtaining
governmental approval can be
lengthy. The uncertainties
associated with introducing any new
and undemonstrated technologies,
such as Maglev, further increase
investor reluctance to back such

systems. On the otherhand,
high-speed rail's perceived
environmental, energy usage and
congestion benefitscould also affect
policy decisions.

It is also important to maintain a
modal balance in intercity service,
so that viable choices are available

to different segments of the market.
In this context, a real problem can
develop if a "bandwagon"
philosophy develops around a
particular technology. This can be
fed by the tendency of technologists
and other boosters to present an
unbalanced view of the benefits of

the new technologies they advocate.

Intercity buses serve an important
niche. They do not compete well
with private automobiles at
distances below about 150 miles.

However, their relatively low fares
- which can be one-half the rail fare

and less than one-fifth the air fare -

enable them to compete strongly in
certain high-volume markets such as
Boston-New York. Riders are

largely middle class, and often
students. The military is a
considerable customer, using
primarily charter buses from
thousands of small, and very small,
companies. Intercity buses are also
expected to continue to serve an
important role as feeders to airlines.

The problem of access by new
high-speed rail and especially
Maglev systems to downtown urban
areas looks very difficult to resolve.
The French indicate that downtown

access is a key advantage of their
TGV network, which can follow
conventional roadbed (at reduced

Surjimary^
Intercity PassengerTransportation

Overall, the U.S. has the best intercity passenger
transportation system in the world, although some
aspects of it could be improved.
Construction of substantial new infrastructure for
intercity passenger transportatiori in the near term Is
doubtful, given financial and environmental
constraints. This means that expanded capacity will
depend on better maintenance and use of the
existing infrastructure, as well as the appllcattori ojf
new technological advances within the general
systems that now exist.

In spite of the poor financial performance of many
carriers, the major airiines are in relatively good
economic health, and they should improve further in
the 1990s due to both rising demand and higher
fares.

Air, automobile, rail and bus each serve an
important segment of the intercity market, and each
will probably survive in the next decade.

High-speed surface systems could significantly
increase the capacity to move people. However,
the many hurdles such systems^ face suggest that
only a few proposals are likely to be viable,
probably primarily those In densely-travelled
corridors.

improvements in connectivity between intercity
passenger transportation and urban transit systems
would benefit the overall travel market; however,
tlereare significant obstacles to this process.
Moreand better data on the intercity travel market
are needed, in order to make the best decisions

about future investments and approaches to
expanding capacity.
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speeds) to reachexisting urban
railroad terminals. Other factors
generally not present in the United
States also contribute to the success

ofhigh-speed rail in France. These
include strongexercise of
governmental land-taking(eminent
domain) powers, an excellent urban
transitsystem, expensive gasoline,
and relatively unattractive and
expensive domestic short-haul air
service. Intercitybus service can
alsobe constrained by downtown
access problems. Creation of
high-occupancy-vehicle and bus
laneson urban access roads is very
beneficialin that regard.

Thus, thereare majorquestions to
be resolvedin assessing the roleof
high-speedsurfacesystems in
intercity transportation. First it
must be demonstrated that sufficient
demand exists in a sufficient number
ofcorridors for a system to be
financially viable. Second, the
trade-off in costs and benefits

betweenincremental upgrade of
existinginfrastructure (relatively
low cost, but limited performance)
andconstruction ofnew systems
(substantially higher cost and
seriousproblemsin acquiring
right-of-way, but better
performance) must be considered.
In one project after another, the
pattern has been that cost estimates
escalateand ridershipprojections
shrink asthe actualimplementation
ofa system gets closer.

This problemis compounded,as
mentionedearlier, by both the
currentlack ofadequatedatato
support these comparisonsas well as
the inherent difficulties in projecting
future ridership. Thus, careful
thought shouldgointo identifying
particular markets. It is quitelikely
thathigh-speedgroundsystems will
proveto be feasible in only a few
corridors.

In addition to new high-speed
ground concepts,some people
suggest tiltrotor aircraft as a
potential major intercity passenger
service provider. Tiltrotor is
intrinsically moreexpensive than
conventional aircraft technology,
dueto its technical complexity.
However, tiltrotor groundsupport
costs can be lower than for

conventional aircraft, because the
airport facility itselfcan be much
smaller. Thus, it is possible that
total trip cost for tiltrotormay be
competitive. This technologyis also
being explored at a modest level
abroad. There is a potential global
market for tiltrotor, but it is not
judgedas large enoughto justify a
completely private development
program. Thus, it is likely that
government will have to participate
in tiltrotor developmentto assure
success.

One constrainton implementing
new passenger technologies is the
uncertainty resulting fromlagsin
developinga safety regulatory
framework that accommodates the

novel aspects of the new proposed
systems. This can affect high-speed
rail, Maglev and tiltrotor service. It
was mentioned that the DOT is

currendy developing standards for
these modes.



MAJOR
ISSUE

Integration
with

Suburban

Transit

and

Other

Modes

Background

For many users ofpublic intercity
transportation, theusefulness ofthe
publicsystemdependson the
adequacy ofthe urban and suburban
transitsystemswhichserve intercity
terminals. Any significantdiversion
fromhighway travelto high-speed
ground systems is likely onlywhere
local transitis wellaeveloped and
effective; good public transit is an
important element to thesuccessof
foreign rail systems. Airport
parkingand traffic-generation
issuesare likely to become more
constraining, particularly as an
elementofclean air programs. The
recentlypassed ISTEA provides both
encouragement andfunding
flexibility for metropolitan areas to
undertakeimprovements in
intermodal transfer.

Key questions include:

4- To what degree is the efficiency
and level ofservice ofpublic
intercity passenger
transportation systems
diminishedby limitationsof
urban transit connections at

major terminals?

4- How importantare institutional
issues in constraining the
integrationofintercity and local
transportation systems?

•*• Are there particularly
illuminating US. examples of
success in this area?

Seminar Discussion

Even when major urbantransit
systems exist in a city, coordination
with intercity serviceis a problem.
A participant complainedthat in one
city, "even with Amtrak running

[both the intercity and] commuter
rail service, I can't get schedule
information or a single
through-ticket by making just one
phone call" It appears unlikely,
however, that U.S. intercity carriers
will invest in improving the
connections to urban transit systems,
as has happenedin severalEuropean
cities, because the additional market
potential thatcouldbe tapped is not
largeenough. Forexample,it was
pointed out thatAmtrakreceived
litde benefit from either the

Baltimore-Washington International
Airportstopor the Philadelphia
airportshuttie service.

Another area where a significant
information gap can exist concerns
highway access to airports. Some
potentiallyuseful services such as
suburban limousines are, in one
participant's words,"economically
fragile." If not enough people know
about the existence of these services

and cannot easily access them, they
will not survive.

Another obstacle is that travel agents
areneither equipped nor motivated
to providedetailedinformationon
local public transportation. One
suggested means ofmaking such
information more readily available
to the public would be for bus
companies and transit agenciesto
provide schedules and information
to a master database which could act

as the transpoitation equivalent ofa
'911' phone connection. However,
there was no consensus that a lack

of information for travelers

represents a seriouscurrentproblem.
In general, it was concluded that
most travellersprobablyknow, or
can easily find out, what they need
to know.
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Safety
and

Security

Background

Compared to the rest ofthe world,
the US. enjoys an enviable record
in transportation safetyandsecurity.
Nonetheless, each major accident
that occurs renews concerns that
congestedconditions, industry
financial weakness andcompetitive
pressures, changingworkforce
characteristics, abuseofdrugs,
introduction ofautomation and
other newtechnology, and other
factors mayhavesignificantly
reducedthemarginofsafety. The
catastrophic consequences of
terrorism have led to increasingly
thorough and sophisticated
countermeasures, but at substantial
expense, to counter an uncertain
level ofrisk.

Key questions include:

♦ Are there any areas in which
significant improvements in the
safetyofUS. transportation
systems can be expectedfor a
reasonable effort?

4- Are any currentchangesor
trends likely to yield significant
future safetyproblems that
should be addressed in advance?

Seminar Discussion

The military is particularly
concernedwith the safety of small
carriers, especially for bus service.
Military traffic managersdeal with
more than 4,000 individual
companies, some ofwhich arevery
small. Compliance by these
companies with dragtestingand
hours-of-service rules is uncertain.
In fact, the military discoveredthat
some companies did not even know
that these rules existed. The

potential problem is serious. For
example, one majorbus company
turns down 60% of alljob applicants
becauseofdrug problems.
However, overall bus travel remains
the safest mode ofintercity
transportation.



Introduction

Chapter 8:
Rural Transportation

Changing demographics and
economics, in conjunction with the
low populationdensities
characteristic of rural areas, are

altering the availability of
transportation services to rural
America.

Elderly peoplewho areunableto
drive arebecoming an increasingly
largeportionof the population in
rural areas, while at the same time
the provisionof public
transpoitation in such thinly
populated areas is moredifficult
than in areas that are more densely
populated. Aside from the
automobile, intercity bus service is
often the only way diat rural
inhabitants can reachother partsof
the country,or rural areas canbe
reached by visitors. Yet many raral
areas are growing even more
isolated as intercity bus service is
reduced.

Freight transportation is vital to both
industry and agriculture for the
shipment of rawmaterials and
finished products to domestic and
international markets. The makeup
of freight servicesto rural areas is
shifting, with rail servicedecreasing
and track service increasing. Not
surprisingly, these changes have
been accompaniedby far-reaching
effects on rural communities.

In response to theseobservations,
the Volpe National Transportation
Systems Center organized aseminar
on the topicof raral transpoitation in
KansasCity, MO on December 17,
1991. Attendees included

representatives from state
Departments ofTransportation,
Native American committees,

freight users, intercitybus service
providers, transportation
organizations,university
transpoitation centers and
transportation consultants.

The topics suggested fordiscussion
included:the raral transportation
environment, the adequacyoflocal
passenger transpoitation, the
adequacy of freighttransportation,
and access to intercity passenger
transportation systems. These
subjects reflect the issues of
personal mobility andeconomic
prosperityofthe rural population
andthe accessibilityofboth rural
people and products to world
markets. Observations and common

themes raised in the discussion are

summarized below. The views that

follow in the "Seminar Discussion"

sections were expressedby
individual participantsin the course
ofthe discussion, and do not
necessarilyreflect the policiesor
positionsof the Department of
Transpoitation (DOT).
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The

%uraC
Transportation

'Environment

Background

In recent decades, the rural
economyhas grown considerably
diversified in terms of its product?
and needs. In 1989, the U.S.
Department ofAgriculture's
Economic Research Servicefound
that only 29% ofthe nation's 2,443
non-metropolitan counties could be
classified asfarming-dependent,
while 27% were classified as
manufacturing. Moreover, since
I960, off-farm income has
accountedfor 40% to 55% ofthe net
incomes offarm housefwlds.

These trends have placedvery
different demands on the
transportation system. Local
mobility is needed asfamilies
become more dependent on the
goods, services, and employment

opportunities provided by the
community at large. The economic
developmentofrural areas relies on
the ability to ship and receive
products and raw materials. The
community itselfmust have access to
intercity passenger andfreight
transportation systemsfor the
commerce and communication

which is a necessary component of
viabilityin modernAmerica.

Several newpieces oflegislation
will have major impactson the
overall environmentfor rural
transportation. The Intermodal
Surface Transportation Efficiency
Act of 1991 (ISTEA), which extends
and significantlymodifies the
previous Surface Transportation
Assistance Act,provides more
decisionmaking authority andmore
flexibility in theuse ofHighway



Trust Funds to state and local

governments. It providesfor
developmentofa NationalHighway
Systemcomplementing the interstate
system with a networkofarterials.
It emphasizes connectivity among
transportation modes andprovides
funding for intermodal transfer
improvements andfor increased
research in safety and in advanced
transit and highway technologies.

The second legislation important to
ruraltransportation is the
Americans with Disabilities Act of
1990 (ADA). It acknowledgesthat
accessibility to public transportation
services is a civil right. It requires
fixed-route public transportation to
be madefully accessible for
passengers with a muchbroader
range ofimpairments thanare
currently accommodated. It will

alsoexpand services to individuals
who cannot use existing routes.

These laws implement national
goalsfor transportation. Theirfull
impacton ruraltransportation will
not be interpreted or fully
understood nationwidefor some
time.

Key questions include:

4- Whatare perceived as the major
impactsof ISTEA andADAon
state, county, andmunicipal
governments?

4- What are the most important
steps theseauthorities cantake
to benefitfrom the newfunding
provisions inISTEA?

4- Whatplanningtools and data
sources are availablefor
optimizinginvestments in rural
transportation?

Partlcjgant^
Mr. Sampson Begay
Navajo Departmentof Transportation and
Community Development

Mr. Larry Brawn
Nebraska Department ofRoads

Mr. Rick Cdhoun
AssistantTransportation Manager
Carglll, Inc.

Ms.KathyDannenhdd
Section 18Program Manager
Tennessee Department of Transportation

Mr. TomDorsey
vice President
American Shortline RailroadAssodation

Mr. Robert Fogel
Associate Legislative DirectorforTransportation
NationdAssodation of Counties

Ms. Connie Garber
Executive Director

York County (Mdne) CommunityAction
Program

Mr. Dick Gelger
Bureau oflndan Affdrs
U.S. Department ofthe Interior

Mr. Jon Hansen
Traffic Manager
Kansas CityBoard ofTrade

Mr. Latry Harmon

Mr. Terry Heldner
Chief. Transportation Planning
Kansas Department of Transportation

Ms. Joann Hutchinson
Spedal Programs Specldlst
Florida Transportation Disadvantaged
Commission

Mr. Randy Isaacs
Director. State GovernmentAffdrs
Greyhound Intercity Bus

Mr.VlcMoser
Prhdpd. FlattandProfessiond Services

Mr. Ben Orsbon
South Dakota Department ofTransportation

Ms. Been Stommes
Agrlculturd Marketing Service
U.S. Department ofAgriculture

Ms. Pat Weaver
AssistantResearch Scientist
KansasUniversity Transportation Center
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Seminar Discussion

Although population in rural areas is
on the decline, the percentage of
elderly living in these areas is
increasing. Not surprisingly, a
significant portion of the total
demand for public transit in rural
areas comes from the elderly and the
physically disadvantaged. While
public transit is vital for these
groups, reduced population and
therefore reduced tax revenues make

it difficult to raise the local share of

funds for transportation programs
and projects. Yet without such
services, there may be no other
transportation options available for
these groups.

As rural populations move towards
urbanizedareas, raral transportation
services sometimes decline. In the

few raral areas that are experiencing
growth, existing roads must serve as
the equivalent of urban arterials.
The structure and capacity of these
roads, however, are often
insufficient for the amount of stress

brought by this increased traffic.
For example, many rural state
highways have seen a decrease in
auto traffic, but an overall increase

in volume due to the growing
number of trucks on these roads,
partially caused by cuts in rail
services.

Rural Transportation

Planning

ISTEA introduces new flexibility
into transportation planning by
increasing the authority of the
Metropolitan Planning
Organizations (MPOs). Although
few ofthe seminarparticipantshad
an opportunity to review the ISTEA
thoroughly before the meeting, it

was agreed that the apparent
flexibilityofthe legislationwill be
beneficial for cities with an MPO.

The question was raised, however,
about what resources for planning
were available in rural areas.

Discussion revealed that the smaller

scale of raral communities poses
uniqueproblems for transpoitation
planners and providers, yet there is
no established equivalent of the
MPO to represent these
communities. While some

participants recommended that the
federal governmentprovidea
framework in which states could

create the equivalent of raral MPOs,
others warned against mandating a
uniform nationwide structure for

these organizations.

In this context, it was suggestedthat
a change in federal rule-making is
needed to take the smaller scale and

resources of many rural facilities
into account For example, Clean
Water Act standards require that a
small rural airport serving perhaps
as few as two ten-seat planes per
day follow the same procedures for
waste water treatment as do major
urban airports handling millions of
passengers annually.

Native American representatives
expressed a desire for increased
road, bridge and planning funds, as
well as inclusion in state

transportation planning and
eligibility for U.S. Department of
Transportationtrainingprogramsin
construction planning and
engineering. State Department of
Transportation representatives
would also benefit from additional

resources to help make intelligent
decisions regarding resource
allocation among modes and the
provision of special services for
particularpopulationsegments,such
as the elderly.



The Need for Coordinated

Transportation Services

Institutional coordination is a key
component forthe provision of
cost-effective passenger and freight
transpoitation in both rural and
urban areas. Comments from

seminarparticipants reflectedthe
need for more integrated
intergovernmental andinteragency
coordination. Federal requirements
for planning coordination have not
resulted in coordinated services.

There are currendy more than one
hundred separate federal programs
that address passenger
transportation. Examples ofvoids,
overlaps andunnecessary categories
in these programs were recounted.
It was suggested that a more
coherent publicpolicyat the federal
level forboth passenger and freight
transportation wouldhelpto
alleviate this situation and the
current modalseparation it fosters.

Transportation should alsobe
consideredin conjunction with other
public programs in order to balance
costs and benefits. For example, as
funds forU.S. DepartmentofHealth
and Human Services (HHS)
entidement programs arereduced,
the transportation portion of these
funds is often cut in order to

maintain the core service. Seminar

participants used the term
"dumping" to describe this reduction
in transportation provided by these
HHS-funded programs. Yet
transportation is closelylinked to the
successfuldelivery of socialservices
such as healthcarein less-populated
areas. It is importantto decide what
services aremost important to the
community and how to manage
them effectively.

New Long-Term Roles for
the Federal Government in

Rural Transportation

With the ISTEA, a greatdeal of
responsibility andauthority for
decision-making will be moved to
state andlocal governmentagencies.
However, a continued role for the
federal government will remain in
nationwide, interstate, and
international issues. A nationwide
transportation program canaddress
issues such as ruraltransportation
economics, research and
development, information
dissemination, and technology
transfer. The Departmentof
Transportation's Rural
Transportation AssistanceProgram
(RTAP) andTechnology Transfer
programs are good models which
could be enlarged andexpanded.
Continueddialogue between the
Department ofTransportation and
transportation usersandproviders
could be maintained through regular
meetings with national associations
such as the Community
Transportation Association of
America, National Association of
Counties and National Industrial
Transportation League.
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Adequacy

of
Local

Tasstngtr
Transportation

Background

Beyond the growing numbersof
Americanswith special
transportation needs, another aspect
ofchangingdemographics is the
geographic dispersal ofthis
special-needs community, especially
the burgeoning elderlypopulation.
Most people age inplace, in the
houses that they already own. Given
this fact, estimates indicate that the
numberofpeople over the age of65
in rural areas will double by 2020.
At present, about one-third ofthe
trip requirementsfor the transit
dependent are in non-urbanized
areas. But those areas have been

receiving only aboutfive percent of
the service.

Afundamental aspect ofthis
changing situationis thefact that
Americans have become more

dependent on the automobile with
each successive generation By the
turn ofthe century, over 90% ofall
elderly people (and 98% ofthe
males) will have been licensed to
drive andwill havemade lifestyle
decisions based on access to the

automobile.

Healthcare delivery is a
particularly importantaspect of
rural transportation needs. The
centralization ofhealth care
facilities causesa growing problem.
There are a variety ofpublic and
private transportation providers to
service thesefacilities; yet, theyare
often uncoordinated and, at times,
redundant.

Key questions include:

•> Can rural transitbe expected to
approximatethe levels enjoyed
in urban areas?

•$• Whatare the expectationsfor
frequency andconvenience of
services?

•*• What level ofrural
transportation service is a
public sector responsibility?

•*• How arefederal, state and local
interests to be balanced?

4- Can additional or improved
services be obtained by further
coordinationamongpublic
agencies?

-*• What is the outlookfor
privatizing or 'contracting out
rural transit services?

Seminar Discussion

As with urbanized areas, one of the
factors that restrictrural passenger
transportation is shortage of funding.
Participants agreed thatmany
transportation services supportedby
Federal Transportation
Administration (FTA) Section 18
(FormulaGrantPrograms for Areas
Other Than Urbanized Areas) and
Section 16 (b)(2) funds do not have
enoughoperating money. Asa
result, services often have to be cut
back. It was also pointed out that
rural economies areheavily
dependent on effective
transportation. Thus, declines in
these servicescould actually
aggravate urban congestion by
accelerating the migrationof
additionalraral populationsto urban
areas.

Another factor that influences the

provisionof rural passenger
transpoitationis regulationsthat are
insensitive to the smaller sizes of

rural transpoitation operators. The
regulatory demands that often
accompany such funds - such as
drag/alcohol testing, section 13(c)
labor rules, and commercial
licensing - may preventpractical,
low-costsolutions to transportation
problems and often increase the
burden borneby thoseproviding
transportation services. To the



many small rural opcratioas that
consist of only one or two
employees, the imposition of such
regulations may make the difference
between continued operation and
bankruptcy. These burdens may
offset any benefits derived from the
ISTEA.

For Native Americans, the quality of
roads on reservations is a serious

concern. The sparsencss of the
population frequently requires
inhabitants to travel thirty to forty
miles for die most basic of products
and services. The Navajo Nation,
for example, has only 2250 miles of
paved roads, while 5900 miles of
road are unimproved dirt.

Chippewa van
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freight

Transportation
System

efficiency

Background

The increasingly significant
non-farmindustry in rural areas
relies on transportation to obtain
raw materials and ship products, as
do manufacturing and otherforms of
economic activity in metropolitan
areas. Moreover,farm production
also relies on transportation to a
greater degree than hashistorically
been the case because refrigeration
and other advances have

substantially expanded theirmarkets
geographically. Efficient access to
internationalmarkets is increasingly
important.

At the same time that changes in
rural economies have increased the
demandfor freight transportation,
the transportation system has
evolved inways that reduceservice.
In recentyears, railroadshave
eliminatedmany light density or
highly seasonallinesand
concentrated service on lines with
highervolumes oftraffic to make
more economical use oftheir
investment inplant and equipment.
In addition, many ofthe route
authority requirements thathad
constrained truck competition have
been removed, allowing motor
carriers tofill ruralfreight
transportation needs.

At least twofacets oftheproblem
remain, however. First, the sudden
shiftfrom reliance on rail to trucks,
particularlyfor denseproductssuch
as grain, has caused a more rapid
deterioration ofroad and bridge
structures. Second, for some
activities which requiremore than
seasonal movements, truckshipment
may be inadequate. Insuch cases,
rural areas are not able to attract

industriesin competitionwith
locationswhichoffera higher
frequency and volumeoffreight
transportation services.

There has been a market response to
the loss ofrail service in ruralareas
brought aboutby therationalization
ofthe systemsofthe major rail
carriers. Regionalrail systemshave
picked up some ofthe traffic
abandonedby the national railroads
as unprofitable. For example,there
are now nearly500 short-line
railroads in the US., many ofwhich
are in rural locations. These lines,
established sometimes with public
sector support, are providing
competitive rail service to many
rural communities which otherwise
would have lost this capability.

Where they are successful, regional
and short-line railroads often
provide a service more sensitiveto
the needs oftheparticular shippers
theyserve. However, short lines, in
particular, havebeneflttedfrom rail
and rolling stockmadeeconomically
available through the rationalization
ofthelarger systems. When that
process hasfinally runits course,
the capital costsfor short-line
operations may change inways that
will pose newproblemsfor rural
freight service.

Key questionsinclude:

4- How well is thefreight
transportation system serving
rural areas?

4- Are there specific gaps and
weaknesses damaging to the
economyofruralareas?

$• How critical are short-line and

regionalrail system to rural
freight transportation?

4- How well integrated are rural
rail, barge, inland marine and
highway systems.

4- Are intermodal facilities
adequate?



Seminar Discussion

Freight transportation services have
been on the decline in rural areas.

In rural states, a large volume of
freight traffic is evident, but litde
transportation service is actually
provided to local communities
themselves. Much of this traffic is

just passing through these
communities bringing goods to
other destinations. Thus, the needs

of rural communities often "fall

through the cracks." The cost of
providing services to these areas has
to be covered in some way.

The decline in rural rail freight
service has brought far-reaching
effects. For example, when a
railroad closes a branch line, there is

often an increase in point-to-point
transport by trucks to and from the
grain elevators. The trucking firms
may charge higher rates, and
elevators may have to lower their
prices to compensate for the
increased transportation costs.
There is also unanticipated road
wear around the elevator, due to the

shift from railcars to trucks for very
heavy bulk products like grain. As a
result, the need for public
investment in infrastructure

maintenance increases.

In addition, rail provides service
from grain elevator to port, thus
providing direct access to world
markets. As major sources of
commodities for export, rural areas
are significant contributors to the
positive side of the nation's trade
balance. If shortcomings in rural
transportation increase costs, the
competitive position of rural
products in international markets
will be adversely affected. This
harms both rural economics and the

nation's intemational

competitiveness.

To meet national goals for a
competitive intermodal freight
system, some states may have to
expand considerably their rail
programs, and an improved national
transportation network for
international and domestic

efficiency may have to be
developed. On the other hand,
federal policy and programs should
not distort the market

In addition, adequate transportation
systems do not exist to handle the
safe transport of toxic waste through
or near rural communities and

Native American reservations.

Funding is needed to establish
programs for the control of toxic
waste spills and accidents in these
areas.

Courtesy: U.S. Department ofAgriculture
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Background

The nation in general has
experienceda steady growth in
commerce and communication that

is met inpart by increasingly
sophisticated national
transportation systems. The
InterstateHighwaySystem,a
growing international air transport
system and, to a lesser extent,bus
and rail passenger systemsplace
mostAmericans scant hours from
commercial and cultural centers.

Metropolitan areas are generally
well integrated into many, ifnot all,
ofthese systems. Rural areas, on
the other hand, often lack direct
access to any ofthese systems. The
result ofthis lack ofaccess is
twofold: first, residents ofthese
areasfeel and become lesser
participants in the nationalagenda;
and second, these rural areas
cannot attract economic activity in
competitionwith areas thatcan offer
better access to these systems.

Airline deregulation has had a
mixed impact on rural areas. Many
communities never had service and

still do not. Some communities
benefittedfrom deregulation
throughthe substitutionofmore
frequentservice in smaller,butmore
appropriately sized, aircraft. Other
locations, however, lost direct
service to somepoints and are now
served only througha hub. In
general,aviationdoes notprovide
high-quality,direct service to many
rural communities.

Intercity bus and rail passenger
service has declinedsubstantially.
Themajor rail service decline began
in the immediatepost war years,
although it has largely stabilized
through the currentAmtraksystem.
Amtrak service is based on the needs

oflarger urbanmarkets,and
generallyprovides very limited
service to rural areas. Scheduled

intercitybus service hadfor some

time been the mostfrequent and
reliable connection to die national

transportationsystemfor many
rural communities, but has been in a
long period ofdecline.

Key questions include:

4- How well are national intercity
passenger transportation
systems serving rural areas?

<• Are there specific gaps and
weaknessesthat are damaging
to the economy or quality ofhfe
ofrural areas?

4- Are the economics ofrural
intercity passenger
transportation such that
reliance on marketforces alone
cannotprovide adequate
services?

•*• Are publicfunding sources
necessary?

4- If so, how should they be
targeted and implemented?

Seminar Discussion

Priorto the deregulationlegislation
ofthe late 1970s and early 1980s,
the United States had redundant

transportationsystems. Many
regionsenjoyed multiple
transpoitation options from which to
choose. Rural passengers, for
example, were often served by
intercity bus service, commuter
aircraft and rail.

In many instances, however, the
increased flexibility to change routes
and the lower profit margins that
accompanied deregulation have
eliminated these choices in small

markets such as rural communities.

For example, in the past three years
Greyhound Bus Lines has reduced
its service from 22,000 pointsto
8,000 pointsnationwide.
Consequendy, many raral regions
are seeing a reduction in efficient



Summary of Major Points-
Rural Transportation

♦ Among people In the rural transportation field, there Is a sense of optimism regarding
••:::- the ISTEA and the benefits It can bring.

♦ Freight transportation plays a very important role in rural areas, particularly in moving
agricultural goods to market and bringing In needed materials and supplies. Effective
freight movement makes a critlcai contribution to U.S. international competttrvenes
helping to carry U.S. agricultural products to overseas markets.

♦ In the area of rural passenger transportation, the most critical needs appear to be in
serving the 'transportation disadvantaged,' Including elderly citizens, people with

^''dlsabilrtfesi' poor and isolated households, and Native American communities.

♦ There Is a need for greater Intergovernmental and interagency cooperation In
planning, funding, research and development, and technology transfer, to help meet
rural transportation needs.

♦ In rural areas, having effective options to choose from for both freight and passenger
transportation services is very important for businesses, households and communities
to maintain the necessary connections to other communities and markets, preserve j|
the standard of living, and support economic health and future growth opportunities.

connections to the intercity
passenger transportation system.

Some seminar participants
suggested that intercity bus service
may only play a continuing role in
the country's transportation system
if it receives public financial
support. It was pointed out that
because intercity buses serve a less
vocal constituency - the most
transportation disadvantaged -- it is
difficult to quantify demand.
Improvements in service, however,
could also stimulate user demand in

small rural markets.

State laws which prohibit the use of
state funds to support private,
for-profit organizations often make
public funding for intercity bus
service difficult. Suggested
solutions to this problem included
direct subsidies to users and funding
for capital equipment. The "Rural
Connection" program provided a
way to link rural public transit with
the remaining intercity bus service

in rural areas. Smaller rural transit

services may also be able to use
ISTEA funds to align their
schedules with those of intercity bus
lines along main routes.

One participant also suggested diat
the Interstate Highway system
should be expanded through Native
American reservations to connect

these communities and to act as a

potential stimulus to their economic
development and growth.
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