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TRANSPORTATION 
Coming Changes and Strategies 

LESTER A. HOEL AND PETER G. KOLTNOW 

During 1987, members of the Executive 
Committee had suggested that its mem­
bers could benefit from briefings on the 
experience that the modes represented 
on the Board have had with strategic 
planning activities. They believed that 
it would be useful for TRB' s long-range 
planning to identify key issues that face 
the transportation industry and govern­
ment, to outline how these might be 
resolved, and to consider their impli­
cations for research. 

On January 12 of this year, six mem­
bers of the Executive Committee pre­
sented a picture of the current status of 
and the future outlook for 

• Air transportation: Ted Tedesco, 
Vice President, Resource Planning, 
American Airlines, Inc. ; 

• Rail: Denman K. McNear, Chair­
man, President and Chief Executive 
Officer, Southern Pacific Transporta­
tion Company; 

Lester A . Hoel is Hamilton Professor and Chair­
man, Department of Cii;il Engineering, Uni cer­
sity of Virginia , and was Chairman of the TRB 
Executive Committee in 1986. Peter C . Koltn ow 
is Counselor to the President, American Trucking 
Associations, In c., and was Clwinnan of the TRB 
Exec11tive Committee in 1979. 

• Trucking: Thomas L . Mainwaring, 
Consultant, Trucking Industry Affairs, 
Ryder System, Inc. ; 

• Highways: Lowell B. Jackson, for­
merly Executive Director, Colorado 
D epartment of Highways, and currently 
Deputy Administrator, Federal High­
way Administration; 

• Urban transportation: Louis J . 
Gambaccini, Assistant Executive Direc­
tor/Trans-Hudson Transportation, The 
Port Authority of New York and New 
Jersey; and 

• Water transportation: Lt. Gen . 
E. R. Heiberg III, Chief of Engineers 
and Commander, U.S. Army Corps of 
Engineers. 

The extensive discussions that followed 
served to identify historical parallels , 
crosscutting issues, and areas of com­
mon concern. 

The session could be described as a 
crash course on transportation issues , 
problems, and future directions. Most 
committee members have modal spe­
cialties, but the session cut across modal 
lines and presented a picture of a rapidly 
changing transportation environment. 
The United States is served by a com­
plex network of transportation services 

TR News, July- August 1988 



Ted Tedesco Denman K. McNear Thomas L. Mainwaring 

that is being transformed by the chang­
ing nature of both users and providers. 

The January meeting was only a first 
step in clarifying the changes affecting 
transportation, so that the Board can 
carry out its responsibilities to both 
participants and supporters. It is hoped 
that areas in which research is needed 
will emerge and that an agenda for 
future TRB Executive Committee ac­
tion can be established. 

Several observations bear some at­
tention at the outset. One is that, in 
some respects, the public and the pri­
vate sectors' views of the future differ. 
For example, the public sector views 
disinvestment in services that are not 
cost-effective as difficult; there may be 
societal reasons for maintaining such 
services. The private sector views dis­
investment as a normal business deci­
sion, devoid of anguish albeit sometimes 
difficult to accomplish. 

A second observation is that wide­
spread economic deregulation of the 
transportation industry has energized 
the industry and encouraged innovation 
and modernization. In particular, man­
agement in both the public and private 
sectors has become more customer ori­
ented, more sophisticated in asset man­
agement, more aware of costs, and bet­
ter able to deal with, and even guide, 
change. 

A third and last observation is that 
the words "terminals" and "transfer 
points" were mentioned with great reg­
ularity. Efficiency improvements for 
terminals loom large in the strategies 
of most modal managers. Lack of clear 
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authority for coordinafed planning and 
development of terminals and transfer 
points may be a natural condition, but 
if so it calls for a closer look by all 
transport modes at ways to encourage 
improvements in efficiency that will 
have a significant impact on future mo­
bility and commerce. 

The presentations and discussions by 
the Executive Committee and other 
TRB leaders covered eight broad topics: 

• Impacts of government decisions, 
• Intermodalism, 
• Technology, 
• Safety, 
• Work force, 
• Information, 
• Finance, and 
• Externalities. 

Impacts of Government 
Decisions 

Major economic deregulation of trans­
portation industries occurred in the late 
1970s and 1980s-a time when other 
changes were also having a substantial 
effect. The growth of foreign trade, 
particularly imports, altered the volume 
and nature of freight . In responding to 
underlying economic changes, most parts 
of the transportation industry enjoyed 
a new freedom of operation. 

Private-sector transportation services 
formerly bound by narrow definitions 
of moq_e-rail , truck, airline, and water­
way-have been reshaped. Packages 
are moved by air and highway through 
integrated services. Oceangoing con-

tainers are shifted easily-if not always 
in conformance with weight limits­
from ships to rail cars or trucks. Railroad 
companies buy trucklines. Old-line de­
livery services now operate large fleets 
of aircraft, many to overseas terminals. 

Truckers have become "transporta­
tion service providers," moving quickly 
to improve customer relations and of­
fering an assembly line of services. 
Shippers and carriers are integrating 
computer systems. Whole new indus­
tries such as brokering have emerged 
in response to a decade of government 
action. These adjustments are far from 
over and have barely begun to have 
their effect on the public sector. 
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A different kind of action, however, 
has resulted from two decades of leg­
islation and regulation dealing with en­
vironmental and safety concerns. Many 
decisions intended to achieve clear and 
desirable safety and environmental ob­
jectives have had unanticipated impacts 
on transportation. Objectives such as 
efficiency and productivity have failed 
to gain the same public understanding 
and support as the desire for safety and 
a healthy environment. 

This has affected both public and 
private providers of transportation ser­
vices. The road builder is affected as 
much as the automobile manufacturer. 
It takes at least a decade to build a 
freeway, and longer to develop a re­
gio"nal airport. What had been essen­
tially marketplace decisions about au­
tomobile design or transit station spacing 
have been replaced to a large extent by 
public policy decisions. 

It is unlikely that this trend will be 
reversed in the foreseeable future. The 
Executive Committee discussions in­
dicated a desire for a more informed, 
and balanced approach to environmen­
tal and safety regulation. Such an ap­
proach will probably require better ar­
ticulation of the economic costs and 
benefits of transportation decisions, and 
the injection of those economic consid­
erations into the public policy debate. 
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Cross section of the main span of the I-295 
James River Cable Stay Bridge _under 
construction. New investments m 
infrastructure are needed to fit emerging 
demands. (photograph from Figg and 
Muller Engineers, Inc.) 

The leadership and staff of government 
agencies that make decisions that result 
in substantial impacts on transportation 
will need to have a better understanding 
of transportation . 

Intermodalism 

Although competition will always exist, 
traditional lines between modes are 
blurring in the face of shippers' desires 
to see goods moved swiftly, safely, and 
economically. The intermodal segment 
of the railroad industry (about 20 per­
cent) is its fastest-growing segment. 
Airport operators are equally concerned 
about landside and airborne services. 
Intermodalism is not new to water trans­
port users-literally all of their cargoes 
move intermodally. 

Shippers and service purchasers are 
mixing and matching transport services 
to effect greater efficiencies and cost 
advantages. In many cases, out-of-pocket 
transportation charges are secondary to 
measures of service. As shipping agents 
have become asset managers and trans­
portation has come to be viewed as part 
of the production process, shippers have 
become increasingly sophisticated about 
purchased transportation and more will­
ing to take full advantage of each mode. 

Greater freedom of choice for the 
shipper has been mirrored by new at­
titudes on the part of carriers. Modal 
managers are becoming more attuned 
to the needs of their customers. There 
is a rapid expansion of service provision 
and customer interaction. For example, 

• Waterway operators have "user 
boards" to stimulate interchange and 

terminal information sharing with in­
duStry, 

• Port operators advertise user re­
sponsiveness, 

• State highway agencies have estab­
lished motor carrier advisory commit­
tees, and 

• Rail and truck operators provide 
direct computer links to customers. 

Intermodalism is also affecting ter­
minal productivity. As shippers and 
carriers use each mode for what it does 
best, an increasing share of freight is 
moving through transfer points. The 
traditional emphasis on line-haul as­
pects of transportation has been at the 
expense of transfer technology and man­
agement. 

To some extent, improvements in 
terminal and transfer efficiency are ex­
pected to build on the rapidly growing 
base of compatible computer technol­
ogy that is shared by shippers and 
carriers. Still missing is a strong base 
of information about intermodal transfer 
and terminal activities, which is needed 
to guide future developments. Infor­
mation is likely to flow from increased 
interaction between engineering and 
management. 

Computer-assisted design and drafting 
(CADD) system monitors activities at Port 
of Tacoma, one of country's largest 
container ports. (photograph from Port of 
Tacoma, Washington, by Judy Gish) 
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Technology 

Computer use is prevalent within every 
segment of the transportation industry. 
Where once the computer was used 
simply as a rapid calculator, it now has 
such power and flexibility that it is 
stimulating new relationships and basic 
operating techniques throughout the 
transportation world. 

There is substantial use of computers 
to improve the ability to track the move­
ment of goods. Carriers use computer 
software support as an element of mar­
keting and to reduce costs to shippers 
and carriers alike. Computers have al­
lowed them to provide logistics support 
to shippers, enhancing the ability of 
transportation providers to widen their 
range of usefulness. Computers are also 
used in planning and design functions 
for new or renovated infrastructure sys­
tems. 

The mode determines how the com­
puter is used. In the trucking industry, 
computers within vehicles are reducing 
driver options and permitting manage­
ment to determine where and how 
drivers operate. Computers have rev­
olutionized highway design practices 
and will be applied in the future . to 
intensify the use of value-engineering 
analysis and improve freeway opera­
tions. 

Computer use in air transportation is 
already intensive and lies at the heart 
of industry efforts to improve fuel effi­
ciency, navigation, and engines, and to 
support quantum changes in air tech­
nology. In all modes the computer is a 
key element in terminal productivity, 
regardless of whether changes in modes 
are involved. 

In the rail industry, many changes in 
equipment, which represents one-half 
of the assets of railroads, refl ect the 
high level of intermodalism. Techno­
logical improvements are reflected in 
trailer-on-flatcar innovations; container 
trains, including double-stacking; and 
trail ers that can be used on rail and 
highway. The possible expansion of do­
mes tic containerization is likely to give 
rise to further technological changes. 

In air transportation, some techno­
logical changes are in response to ex-
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ternal forces. The industry is pressed 
to meet increasingly stringent noise­
emission standards. Other technological 
changes are designed to reduce fuel 
consumption, which still looms large 
among the costs of operation . More 
dramatic changes are likely to be seen 
as the industry experiments with hy­
personic aircraft, structural life im­
provements, wing design , and tilt-rotor 
technology. 

Air transportation will also rely on 
incremental technological changes to 
support the introduction of substantially 
larger aircraft that may carry from 500 

technology will result in increased pro­
ductivity, the benefits of which will 
ultimately flow to the consumer. 

Safety 

Transportation safety is a continuing 
concern. For most modes , transporta­
tion safety has a visible impact on the 
public, regardless of whether the public 
is directly affected. Safety regulation 
has not been diminished during the 
period of economic deregulation. The 
transportation industry is being chal­
lenged by safety problems in three 

Subsonic airplanes are expected to reach speeds close to 
Mach 0.95 early i11 the 21st century compared with jets that 
now cruise at Mach 0.8. This type of large-bodied aircraft 
may carry 500 to 600 passengers. (photograph from The 
Boeing Company) 

to 600 passengers and have operating 
ranges of 8,000 to 10,000 miles. The 
use of these million-pound and heavier 
aircraft will have obvious landside im­
plications for both capacity and pave­
ment design. 

Technological changes in wate1way 
transportation are likely to be incre­
me ntal, probably concentrated on ways 
to make the United States an equal 
partne r in vessel technology. Perhaps 
the waterway industry's greatest tech­
nological needs are a better understand­
ing of commodity movements, forecasts 
of fl eet size requirements , and analyses 
of intermodal mechanics. 

The desire on the part of all or most 
modes to increase the size of the pay­
load, regardless of the existence of sub­
stantial overcapacity, is apparent. De­
spite this paradox, it is likely that 

ways: internalized costs, laws and reg­
ulations that affect operating practices, 
and public impressions of transportation 
safety. 

Several speakers expressed a need 
for better data on transportation acci­
dents and described efforts under way 
to build a better base of information. 
The shortcomings are particularly great 
in the area of truck transportation; re­
duced federal reporting requirements 
are limiting information on travel that 
would be useful in understanding ac­
cident exposure. 

Although the magnitude of the acci­
dent problem varies from mode to mode, 
all have efforts under way to meet future 
safety needs. One of the most promi­
nent of these is in manpower training. 
The trucking industry must respond to 
recent changes in federal laws that will 
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reduce the pool of available drivers by 
discouraging or eliminating unsafe op­
erators. Unfortunately, the incoming 
pool of drivers may be inadequate to 
meet the industry's requirements . Air 
industry representatives raised the 
question of the availability of air traffic 
controllers to meet future needs. 

Many industry representatives be­
lieve that there is an inevitable trade­
off between safety and efficiency and 
are frustrated when the costs of safety 
improvements are not as clearly por-

ing number of labor-related issues that 
will be important to transportation. De­
mographic changes that reduce the 
availability of labor, competition from 
other industries for limited personnel, 
and the image of transportation as an 
undesirable field of endeavor all have 
obvious implications for labor availabil­
ity. 

Questions have arisen about a grow­
ing legislative agenda dealing with fed­
eral retirement practices, work rules, 
plant-closing legislation, unionization, 

costs, which rank high as a proportion 
of all transportation costs, through more 
efficient use of personnel. The more 
g neralized labor i su s noted previ­
ously ser e as a backdrop to fforts to 
r duce the size of train and airplane 
crews, rationalize wage structures de­
signed during an era of substantial in­
dustry regulation, and gain greater op­
erating control over employees on the 
job. 

Information 

There was a common perception among 
the members of the Executive Com­
mittee that transportation industries lack 
important information. Deregulation may 
have contributed to the decli11e of th 
information base on commodity flow 
and travel. Federal agencies that re­
quired certain data no longer do so. 

There is ~ continuing need for better data on accidents, 
particularly in truck transportation. 

trayed or understood as their benefits. 
In the arena of public debate, the issue 
is complicated and int nsified by in­
creasing ·ensitivity to th movement of 
hazardou materi, Is, which hold the 
potential of expanding the definition of 
"injured party. " 

Work Force 

Labor issues appear to be clear enough 
when the availability of drivers, me­
chanics, controllers, and designers is 
discussed. Many industry spokesmen, 
however, were concerned about a grow-
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Urban transportation has been innovative in seeking a wider base of 
fi,wn ciol support through cooperation with business. (photograph from 
Wasllington Area Transit Authority by Paul Myatt) 

drug and alcohol testing, and facilities 
and services for day care. The trans­
portation indu ·tries' concerns are not 
uniqu . Almo t all indush·i will be 
affected alth uo-h drug and akohol test­
ing should have more effect on trans­
portation because of the risk of major 
loss of life. 

In some cases transportation provid­
ers cope with a desire to reduce labor 

There appears to be a general drive to 
cut federal costs by discouraging collec­
tion of certain categories of data. There 
is also a feeling that computer-driven 
data have outrun the supply of useful 
information, particularly as they relate 
to the cost of transportation. 

Several speakers stressed that data 
needs are the result of new options that 
must be considered in planning and 
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economic decisions. Only the airline 
industry ind icated that its data bas is 
adequate. In the highway field it is 
thought that additional <lata would be 
useful in designing for truck travel, in 
devising new taxes, in calculating user 
co ts and benefits, and in gai'ning a 
better understanding of the r lationship 
between travel services and the econ­
omy. 

User fees have been increased at the state level to help finance public highways. 

Both rail and water spokesmen men­
tioned that changes in markets, partic­
ularly the d elopm nt of a Pacific Rim 
economy and the int nsification of in­
t rnational trade, have created the need 
for better information for planning pur­
po es. In some cases, b·ansportation 
agencies or industries have an oppor­
tunity to mak new investments in in­
frash·ucture to 6t emerging demands. 
In other cases, better information is 
needed to permit orderly disinvest­
ment. Both the rail and the water in­
dustries face the unresolved problem of 
an unbalanced flow of goods and com­
modities. Solutions will rely on better 
information about the scop and nature 
of this problem. Th general lack of 
information on commodity flow is of 
concern to all mode '. 

Additional data w re also b lieved 
ssential to resolvin transportation safety 

problems more ffectivel . TRB and 
other hav rec ntly mphasized thi • 
issue, and new institutions have been 

created to deal with it. Particular con­
cern was expressed about highway 
transportation, where information on 
accident exposure and conditions pre­
vailing during accidents was deemed 
inadequate. 

Data do not come wjthout cost, and 
future efforts to improve the supply of 
data for decision making will require 
that costs be balanced with benefits. 

Finance 

It has been said that industry managers 
never have enough time, information, 
or money. Transpo1tation manag rs are 
no xception. Recently, money has 
dominated the thinking and actions of 
transportation managers. 

Ways of dea ling with problems differ 
wide)_ among industry segments and 
between the public and private sectors. 
Even so, there are some common meas­
ures. In air, rail, and trucking there has 
been substantial industry restructuring 

German Federal Railway's Intercity-Experimental high-speed train. Exchange of 
innovative ideas across national boundaries can lead to worldwide solutions to 
transportation problems. 
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to improve profitability and the ability 
to attract capjtal. Acqui itions, xpan­
sions, joint business arrang ments, and 
bankruptcies have all contributed to 
some streamlining. 

As noted earli r, railroads run truck­
lines and barge and steamship lines, 
major air carriers have ubstantial own-
rship of~ eder lines, and thousands of 

truck operators have left th business. 
In some, perhaps most, cases, economic 
deregulation has made these ·hanges 
possible. 

There has also been a general move 
toward disinvestment. Several states 
are considering removing roads from 
their n tworks. Railroads have aban­
don d ext nsive track mileag and sold 
lines to regional carriers. Airlines have 
left some markets or turned them over 
to feeder lines. Truckers have given up 
some customers because service has not 
been profitabl . 

Individualistic approaches to strength­
enfo finances hav a1 o been taken . For 
exampl , :railroad. have tr eel new la­
bor con tracts and b tter custom • r Jin ka es 
as ways to both cut costs and improve 
income. Airlines, uncertain of income 
stability, are establishing business rela­
tions with supporting industiies, making 
incremental productivity improvements, 
and stimulating higher airport activity 
levels. The trucking industry, facing low 
growth and low pro6t , has expanded its 
range of services beyond traditional h-ans­
port activities and conc.-entrated on ffi­
ci ncy oft nninals. The \.Vaterway indus­
hy has b ~n encouraging cooperation \.Vith 
users to improve productivity. 

Urban transportation has been inno­
vative in seeking a wider base of finan­
cial support through gr at r coopera­
tion with business. Highway agencies 
have devised a variety of ways to en­
courage private-sector contributions to 
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Twin trailer units offer increased capacity within existing 
weight limits rnade possible by enactment of.the Surface 
Transportation Assistance Act. 

Changing relationships between ocean carriers and railroads have been 
enhanced by the rapid growth in double-stack trains, allowing for the 
efficient and cost-effective rnovernent of containers to inland destinations. 
(photograph from American President Companies, Ltd.) 

selected improvements and have ben­
efitted from interest in new varieties of 
debt financing. User fees have been 
substantially increased at the state level, 
and there has been greater use of value 
engineering to provide the most cost­
effective solutions to engineering and 
construction problems. 

Externalities 

trucking, for example, has the flexibility 
to meet changing market conditions. 
Other modes have substantial invest­
ments in infrastructure that will be left 
behind as economic conditions change 
and new infrastructure is constructed. 

Public infrastructure programs often 
reflect political balances that were de­
signed to serve historical patterns of 
growth and development. Just as it took 
time to devise those balances, it may 
take time to alter them in response to 

In addition to safety, where external change. In striving for greater produc­
reactions to transportation conditions tivity, transportation service providers 
are as important as the internal condi- may find themselves saddled with in­
tions themselves, three other areas in stitutional resistance to changing mar­
which external conditions are likely to kets and economies. 
have an impact on all modes were The third is the increasing impor-
identified. tance of international markets. The pri-

The first is the general availability vate sector and waterway interests per­
and cost of fuel. Most speakers were ceive the shift to a world economy very 
optimistic about both. The doomsday clearly. Highway and transit interests 
sentiments of the 1970s have been re- ' have not reacted to this change because 
placed by general confidence in mar- the impact on roads and public trans­
ketplace mechanisms. portation has not been well understood. 

The second is the expectation of sub- Current analyses oflong-range highway 
stantial differences in growth among and transit programs may assist in eval­
various parts of the country. For some uating the impacts of changes. 
modes, this does not create problems; Interest in international issues may 
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also stimulate the development of 
worldwide solutions to transportation 
problems, leading to a more intensive 
interchange of innovative ideas across 
national boundaries. 

Closure 

Although the program of the Executive 
Committee was divided into distinct 
modal. areas and this summary has been 
arranged in logical topical groupings, 
these distinctions were not readily ap­
parent during the discussions. Almost 
everything appeared to be related to 
everything else. It will be a challenge 
to the Transportation Research Board 
to interpret the substantial changes tak­
ing place in the transportation world so 
that impediments to useful change can 
be dealt with one issue at a time. 

The presentations outlined the un­
derlying issues and conditions that affect 
more than one mode. By dealing with 
some of these in new and innovative 
ways, the Board can contribute to the 
development of an efficient, flexible , 
and innovative transportation industry. 
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