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INTRODUCTION

In chapter |l, projections were provided for the
1990 demand for passenger and freight serv-
ices. In each case, the forecasts represent the
best estimates available, but they are still only
estimates. Nevertheless, it is apparent that
even if the forecast of 49-percent increase in
overall passenger-miles and 69-percent in-
crease in overall ton-miles is in error either way
by 10 percent, the changes in the next 15 years
will be substantial.

From the planning perspective, this must
be viewed in terms of both problems to be
solved and opportunities to be promoted. The
problems appear in the form of preventing in-
stances of undercapacity, which might stand in
the way of the Nation’s full development, or
minimizing instances of overcapacity, which
might represent poor use of our national re-
sources. The opportunities appear in the form
of action on issues in such a way as to achieve
greater national productivity and efficiency and
better performance of the national transporta-
tion system. In recognizing how vital the proper
resolution of these matters is to our economy,
however, it is also important to assure that in
consonance with the policy principles cited in
chapter Il under “Freight,”” such problems are
resolved and such opportunities are met by
action from the private sector, working through
free market forces to the maximum extent
possible.

This desire mandates the striking of a
delicate balance between Government and the
private sector. In 1976, a number of issues
stand before the Nation: their resolution will
influence considerably the way in which our
system will respond to this increased demand,
and the efficiency with which it will perform in
1990. They include such items as user charges
for the waterways and general aviation; railroad
revitalization; regulatory reform in air and motor
carriers, international aviation; truck sizes and
weights; Amtrak; development of the western
coal fields, and domestic use of Alaskan North
Slope oil and gas. Most of these have strong
transmodal implications, and the Federal action

110

eventually adopted in each case will invariably
tend to benefit one mode at the expense of
competing modes.

In order to frame these issues properly, it
is vital to recognize that all transportation com-
ponents constitute an interrelated system, and
we are interested in improving the operation of
that system as a system, rather than as an
assemblage of parts. In order to enlarge upon
this system’s portrayal, however, and increase
our level of understanding, we must differenti-
ate between local and interregional movement;
among modes; and between passenger and
cargo. The relative magnitudes of the Nation's
transportation modes appear in figure C.1.

Part C introduces these analytical separa-
tions. The discussion of freight and passenger
movement is shared by this part (concerned
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with interstate aspects), part D (intrastate,
local, and urban movement), and part E (the
international aspects of our transportation
system). It will also become necessary with
chapters VI through X to differentiate along
modal lines, considering each in order of size of
national expenditure: highway, rail, air, water,
and pipeline. This will follow chapter V, a gen-
eral analysis of intermodal issues. Within each
modal section, references to passengers and
freight will be separated as necessary for
clarity.

These structural differences have been
adopted as useful, but the rich variety and many
human values of transportation preclude their
being especially stringent. For example, the
physical distinction between interstate trans-
portation treated here, State and local trans-
portation treated in part D, and international
transportation treated in part E is often one of
degree rather than kind. In general, interstate
and international transportation are assumed to
be long haul, while State and local transporta-
tion are thought of as short haul. However,
even this simplistic classification suffers limita-
tions: The trip between Detroit, Michigan, and
Windsor, Ontario, is a short daily-commute,
international trip for many workers in the auto
industry; travel from Chicago, lllinois, to Gary,
Indiana, is a local, interstate trip; while the trip
from San Diego to Eureka, California, is an 820-
mile intrastate trip. In addition, a few standard
metropolitan statistical areas (SMSA’s) involve
such large counties (e.g., Tucson, Arizona, or
San Bernardino, California) that a “local” trip
there could not be contained within several
Eastern States.

The decision about which movements are
treated in part C (“Interstate””) as opposed to
those treated in part D (“Intrastate, Local, and
Urban”) is thus necessarily somewhat arbitrary.
For the passenger system, interstate transpor-
tation will include:

e Automobile trips in excess of 30 miles one
way or requiring overnight stay,

e Recreational and off-the-road vehicles,

e Allintercity bus trips,

e All passenger rail except commuter lines,

111

e All domestic aviation including recreational
flying,

e All domestic passenger water transportation
including recreational boating.

For the freight system, it will include:

e Intercity trucking movements under Inter-
state Commerce Commission (ICC) regulation
or any movements beyond 100 miles one way
or not completed in the same day;

e Highway facilities of the Interstate System
and those directly under Federal jurisdiction. In
addition, the discussion will include some as-
pects of those State highways used extensively
for interstate or long-haul traffic.

e Allrail freight,

e All domestic air freight,

e All domestic waterborne freight,

e All pipelines except water, sewer, local gas
distribution, and short intraindustry lines.

In the material that precedes this part,
passenger transportation and freight transpor-
tation were dealt with as separate entities.
However, it is essential to bear in mind that
passenger and freight movements largely
share the same route facilities. Highways and
airways are used most heavily for passenger
movements, but both carry significant levels of
freight; rail and waterway now primarily handle
freight, but each has small passenger compo-
nents that were larger in earlier periods. The
joint use of facilities by passenger and freight is
also important, because it provides for the shar-
ing of capital costs; on the other hand, it some-
times creates conflicts that may be detrimental
to either or both components, and might require
a higher cost.

In terms of physical requirements, passen-
gers tend to be fairly homogeneous with regard
to size, weight, needs for temperature control
and ventilation, and tolerance for acceleration,
vibration, and noise. In contrast, freight items
include solids, liquids, and gases; they may be
fragile manufactured goods, perishable agricul-
tural products, inert bulk mineral products, or
active, dangerous chemicals. Passengers tend
to act on their own behalf and are self-
motivated. In contrast, freight, whose value
may vary from a few dollars per ton to



thousands of dollars per ounce, is completely
passive and requires directive action over every
phase of the movement.

Chapters V through X present a wealth of
detail about each mode. In each modal chapter,
as orientation for the reader, data on the role of
that mode in the overall system are summa-
rized. The magnitude of modal activity will be
provided, using brief statistics on size of na-
tional expenditure, miles of right-of-way, size of
fleet, tonnage and passengers carried, and so
on. This will be facilitated by the use of the tree
diagram to highlight the relative position and
place of the area under discussion in juxtaposi-
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tion with all others. Recognizing that the past is
prologue, an abbreviated history of the devel-
opment of that mode will be provided as neces-
sary to illustrate the projected future.

For each mode, there are selected issues
that will color and constrain its transition into
the future and that provide certain options to
the Nation. Those that are of an intermodal
nature will be discussed first in chapter V,
those that are unimodal will be found in their
respective modal chapters. To the extent they
can be elaborated, each modal discussion will
consider the projected operations for that
mode in 1990.



CHAPTER V

Transmodal Issues

Ideally, the Nation’s transportation system
should combine competition and coordination
in such a way that the modes each provide
those services for which they are best suited,
but compete in a manner to give the consumer
a broad choice of levels and types of service
and to encourage maximum efficiency. As de-
scribed in Chapter I, in “Modal Complemen-
tarity,” today’s system does operate this way,
displaying both substantial intermodal competi-
tion in most markets and a great deal of inter-
modal complementarity in all markets.

In consonance with its objectives of assur-
ing the national well-being, facilitating interstate
commerce, and promoting the efficient utiliza-
tion of each mode, the Federal Government
has assumed a variety of roles. As these roles
became institutionalized, they have, through
time, led to a posture of inconsistent Govern-
ment treatment and preference in regard to the
various modes.

Major differences in Government posture
toward the various modes are to be found in the
maintenance of right-of-way and the presence
of regulation. Rail and pipeline transportation
differs from water, truck, and air in that the
railroads and the pipelines own their line facili-
ties, pay for the cost of constructing and main-
taining them, and, in some cases, pay property
taxes on these fixed assets, as do other private
enterprises. In contrast, the waterways, the
highways, and the airways are publicly owned.
For those carriers in the latter group, this me-
ans that the rights-of-way are for use by all
comers, each competes by performing services
over common routes, and the very high fixed
right-of-way costs, even when covered by user
charges, have essentially been converted to
variable costs.

The degree to which costs of these public
rights-of-way are recovered by the Federal
Government also differs among the modes.
The Federal Government pays the cost out of
general revenues of improving and maintaining
waterways that may not be navigable in their
natural state. Those who ship via the water-
ways pay nothing for their allocated share of its
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costs. In contrast, those who ship by truck pay
in large part for the costs of highway construc-
tion and maintenance through user charges, in
the form of taxes on motor fuel and tires, and
through licensing fees. These costs are shared
with the private automobile and commercial
bus users who also pay user charges. In addi-
tion, most payments are on a pay as; and if
used, basis. Commercial air carriers, both pas-
senger and freight, similarly help pay for airway
and airport costs.

The differences cited thus far are compli-
cated further by differences in the way the
Government regulates various markets. Using
ton-miles as the indicator of activity, all railroad,
40 percent of truck, and 15 percent of inland
waterway operations are subject to the jurisdic-
tion of the ICC. The preponderance of air
freight, 85 percent of oil pipeline, and all do-
mestic deep sea common carriage operations
(about 5 percent of the total), are regulated by
other agencies. As a result, there exist unregu-
lated competition to service commodity move-
ments in some markets, and restricted compe-
tition in others. Overall, around 60 percent of all
intercity freight ton-miles are subject to eco-
nomic regulation.

In considering the nature of the Nation’s
1990 transportation system, it is important to
remain aware of how dynamically the traffic
shares handled by each mode shift. This is in
response to changing trends in market de-
mand, Government policies, and technological
innovation. This is significant over the years, as
may be seen in table V.1, which shows the
shifts in relative market share over the last half
century for each mode. For these reasons,
those issues that will have particular intermodal
ramifications in the transition to the system of
1990 are treated in this section first, as being of
particular interest and sensitivity.

PASSENGER INTERMODAL ISSUES

The relative share of each mode in competition
for interstate passenger traffic may be seen in
table V.1. Above in “Transportation Today,”
data were provided showing the uneven Fed-



Table V.1

1929-1975 Volume of U.S. Domestic Freight and Passenger Traffic

YEAR
MODE 1929 1939 1944 1949 1959 1969 1974 1975
Billions of Freight Ton-Miles and Percentage of Total
Rail':
Amount 455 339 747 535 582 7742 856 7612
Percent 748 43.1 64.5 47.0 37.5 36.5 35.0 33.5
Trucks:
Amount 20 53 58 127 279 404 495 441
Percent 3.3 6.7 5.0 11.2 18.0 19.1 20.2 19.4
Water*:
Amount 1065 338 220 361 461 528 585 557
Percent 17.4 43.0 19.0 31.7 29.7 249 23.9 245
Qil Pipelines:
Amount 27 56 133 115 227 411 506 510
Percent 44 71 11.5 10.1 14.6 19.4 20.7 22,4
Air:
Amount .003 .01 .07 .20 .80 3.2 3.9 4.0
Percent® — — — — — 0.2 0.2 0.2
Total Ton-Miles 608 786 1,158 1,138 1,550 2,120 2,446 2,273
Billions of Passenger-Miles and Percentage of Total
Private Carrier
Auto:
Amount 175.0 275.4 181.4 409.4 687.4 977.0 1,1434 1,164.0
Percent 79.9 88.6 58.2 85.4 89.9 85.8 85.9 86.1
Air:
Amount — 0.1 - 0.8 21 8.8 11.0 111
Percent — — — 0.2 0.3 0.8 0.8 0.8
Total Private Carrier:
Amount 175.0 275.5 181.4 410.2 689.5 985.8 1,1544  1,175.1
Percent 79.9 88.6 58.2 85.6 90.2 86.6 86.7 86.9
Public Carrier
Air:
Amount — 0.8 2.9 7.8 30.5 1111 135.4 136.9
Percent — 0.3 0.9 1.6 39 9.8 10.1 10.2
Bus:
Amount 6.2 9.5 27.3 24.0 20.4 249 27.6 25.6
Percent 32 3.0 8.8 5.0 2.7 2.2 2.1 1.9
Rail:
Amount 34.0 237 97.7 36.0 22.4 12.3 104 10.0
Percent 15.5 7.6 31.4 7.5 2.9 1.1 0.8 0.7
Water:
Amount 3.3 1.5 2.2 1.4 2.0 3.8 4.0 40
Percent 1.4 0.5 0.7 0.3 0.3 0.3 0.3 0.3
Total Public Carrier:
Amount 44.1 35.5 130.1 69.2 75.3 152.1 177.4 176.6
Percent 20.1 114 41.8 144 9.8 13.4 133 13.1
Total Passenger-
Miles 219.1 311.0 3115 479.4 764.8 1,137.9 1,331.8 1,351.7

'Railroads of all classes, including electric. *Excludes ton-miles of mail and express for 1969 and later. *Preliminary estimate. *Includes Great Lakes, Inland
waterways, and domestic ocean trade. SExcludes ton-miles of domestic ocean trade. ¢Less than one-tenth of 1 percent of all years before 1969. 'A dash
indicates less than 1 million passenger-miles and less than one-tenth of 1 percent.

Source: Derived from data in Transportation Facts and Trends, 1975, Transportation Association of American and Yearbook of Railroad Facts, 1976,

Association of American Railroads.
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eral aid to the competing passenger modes.
The comparative significance of these subsid-
ies may be seen by the following tabulation,
which shows the approximate average out-of-
pocket percentage increases in expenditures
that travelers would pay if Federal subsidies
were removed:

Percent Increase

Mode To Travelers
General Aviation .......ccccvivieennenenee, 15
Local Service Air Carrier......c.ccovvvrveerinnnns 15
Trunk Air Carrier .....ccovevvvieiiinneereiresne s 5
Amtrak Rail Passenger Service.......... 29-160
AULO ... e Nil
BUS ..ottt Nil

The figures indicate what proportion of the true
costs of these services has been passed on to
the general taxpayer.

From the point of view of national benefits,
there is little justification for these subsidies out
of general revenues on the basis of improved
speed, safety, emissions, or energy use.
Table V.2 presents rough estimates of the
costs per passenger-mile of each mode, includ-
ing social costs such as safety losses, environ-
mental degradation, and petroleum use, which
are generally not adequately reflected in the
prices paid for service. To facilitate compari-
son, the figures have all been converted to
monetary equivalents and then reduced to an
index with the relative costs of auto travel
scaled at 100.

Comparing bus and rail, it appears that
there is little or no justification for subsidizing
rail service in competition with virtually unsubsi-
dized interstate bus services. In fact, the only
justification one can see is the possible need to
keep a national passenger rail system intact in
the event there becomes a liquid fuel shortage
of a permanent nature. If public policy, after
national debate and discussion, does not ac-
cept the justification then a restructuring of the
Nation’s rail passenger services to make them
come closer to economic viability appears war-
ranted. This could mean dropping passenger
service on the least economic lines, shifting the
resources to markets that hold more promise;
providing different types of services at fares
that more nearly approximate costs; and reduc-
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Table V.2
1975 Relative Costs per Passenger-Mile of Various
Interstate Passenger Services'

2

Item Auto Air Bus Rail
Cost 33.80 55.40 25.70 90.60
87.30,
Speed* 59.80 8.33 59.80 48.00
Safety 3.30 .34 10 18
Emission® 2.40 .70 .65 .60
Energy’ .70 1.50 .75 97
180.62°
TOTAL 100.00 66.27 87.00 140.35°

'The figures shown are sensitive to the load factors and speeds used in
calculation.

20nly air carrier is used since the data did not provide enough detail to
sogre?are intercity air taxi from other types of general aviation, nor does it
contain supplemental air carriers (1 to 2% difference in costs).

3Speed used is 38.2 mph indicated as the average speed in the statistical
abstract.

‘The speed only represents the line-haul speed. Terminal times for the
commercial modes have not been included. They would make the auto-
mobile even more attractive.

B?_peed used is 70 mph.

¢The damage by all air polluting activities is estimated at $48 billion. A
weighted percentage of the tons emitted by mode is used to derive the costs
of emissions.

'Energy represents the costs of storing the oner?y by barrel at approxi-
mately $1.25 per barrel as discussed in the performance and measures
section.

ing costs of services that are retained. These
topics are discussed in greater depth in
chapter VI, “Railroads.”

Federal subsidies to general aviation and
local service air carriers, except as a matter of
rural development, similarly do not appear justi-
fiable on the basis of the measures shown. This
is discussed in more detail in Chapter VIII.

Table V.2 is based on 1975 statistics. It is
expected that major improvements in terms of
reduced social costs will be made in auto and
air travel. Regulations already in force should
improve auto safety and reduce emissions and
energy consumption per passenger-mile as
more of the fleet meets the relevant standards.
The introduction of technological improve-
ments already under development may de-
crease aviation emissions and energy con-
sumption. Less improvement percentagewise
is expected in bus and rail nonmarket cost
factors.

WATERWAY USER CHARGES

In the early stage of rail development, the
Federal Government provided land grants, spe-
cial loans, and tax benefits to the railroads.
These served legitimate national interests such
as permitting the West to develop more rapidly,
promoting industrial development through in-
creased economies of scale, and enlarging the
market for agricultural, mining, and forestry
products. In addition, the Federal Government



received reduced rates for shipments of mail,
military troops, and Government property from
the land-grant railroads for many years, the
value of which may have exceeded the value of
the land grants. These early subsidies no
longer contribute to rail operation and mainte-
nance costs, nor eliminate the need for a return
on capital for the railroad industry.

The steamboat proved unable to compete
effectively with railroads. By 1880, our internal
waterborne freight operations, preeminent in
the early phases of our Nation’s freight move-
ment, had almost disappeared from the com-
mercial transportation scene. By the first dec-
ade of the 20th century, however, a serious
movement to spur water development had be-
gun, embracing water resource development
projects for such diverse purposes as conserv-
ation, irrigation, recreation, power develop-
ment, flood control, and many others. As only
one of many benefits, the added cost of improv-
ing navigation was viewed as incremental to the
other purposes. Since these projects are paid
for by the Federal Government, many commu-
nities and regions actively promoted them for
their areas.

National railroad mileage reached its peak
in 1916 at 254,000 miles. It was widely as-
sumed at that time that the development of
commercial navigation on the inland waterways
would serve to restrain increases in rail freight
rates and help solve seasonal rail traffic con-
gestion. These assumptions gained particular
credibility after the outbreak of World War |, a
period during which there were significant in-
creases in rail freight rates and in rail conges-
tion. The Federal Government at that point
began operating a barge service on the Missis-
sippi, lllinois, Missouri, and Warrior Rivers,
thereby initiating the revival of inland water
transportation as a competitor to rail. This oper-
ation continued for many years and was sold to
private interestsin 1953.

At the same time the Federal Government
was initiating its barge operation, the motor
truck and oil pipelines also began to compete
for freight. Truck registrations increased from
approximately 150,000 in 1915 to 1.1 million in
1920, 2.5 million in 1925, and 3.5 million in
1930. Thus, what had been almost a monopoly
by the railroads in the movement of freight from
the period of the War Between the States to
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World War | was subsequently being simulta-
neously subjected to increased competition
from water, motor carriers, and pipelines.

Since 1824, when the Corps of Engineers
embarked upon its civil works mission, through
fiscal year 1975, slightly over $9 billion had
been expended for navigational improvements.
The vast majority of these expenditures have
occurred in the period since 1920. About 55.5
percent of the total $9 billion has been spent for
inland and intracoastal waterways, 37.0 per-
cent for coastal channels, and 7.5 percent for
the Great Lakes system. New construction has
accounted for 63 percent of these costs, while
operations and maintenance have accounted
for 37 percent. In addition to this, the U.S.
Coast Guard expends at least several hundred
million dollars each year in promoting safety
and providing pollution control and navigational
aids for our inland waterways.

With the exception of the St. Lawrence
Seaway and the Panama Canal, virtually no
tolls are now collected by which the beneficiar-
ies pay for these services. Instead, the U.S.
general taxpayer is bearing these costs which,
for fiscal year 1974, were estimated at over
$700 million for the U.S. inland, Great Lakes,
and coastal waters. One of the arguments of-
fered in favor of Federal waterway develop-
ment has been that it results in cheaper cost of
water carriage compared to rail, and that lower
costs to produce a given level of transportation
service are to be preferred. For those water-
ways that are true gifts of nature and require
limited investment and maintenance, the
cheaper-cost contention may be generally va-
lid. However, when there are relatively large
construction and/or maintenance costs asso-
ciated with developing and maintaining a water-
way, the total cost of water transportation to
society may actually be higher in certain areas
than rail transportation despite the cheaper
water rates.

For example, because the users of water
transportation do not pay the full costs of oper-
ating that system, use of that mode may exceed
what would be justified on a purely economic
basis. Thus, in order to avail themselves of
artificially low-cost, line-haul transportation,
shippers of a commodity (e.g., grain) may ac-
cept greater auxiliary distribution costs (extra
handling, trucking costs to a river terminal,



etc.), which are a significant fraction of total
transportation costs. In terms of total resource
costs to society (public and private) the chosen
distribution pattern may be more expensive,
even though each private shipper is properly
responding to his own private costs. This
choice has further impacts on private economic
activity, such as investment in transportation
equipment, terminals, and even production,
which divert the economy from its optimal path.

In addition to distortions of this type, the
modal choice decisions may also impact the
financial viability of water-competitive modes in
such a way as to cause a deterioration in the
price and quality of service enjoyed by other
traffic. Because water transportation does not
pay its full cost, it can charge artificially low
rates which are clearly beyond the results of
any inherent operating advantage. On the other
hand, because rail maintains its own right-of-
way and has a higher proportion of fixed costs
to variable cost than water, any attempt by
railroads to meet the low water rates on water-
competitive commaodities requires that higher
rates be applied on other commodities carried
by rail.

Thus, whatever benefits may be pointed to
in the form of apparently lower prices to some
waterways and some rail users, they do not
reflect the true costs to consumers or the tax-
payers. The subsidies to the waterways, there-
fore, result in a less efficient allocation of na-
tional resources and a higher cost transporta-
tion system, because the allocation of traffic
between the competing modes is not based on
real cost. Three possible solutions to this prob-
lem are a decrease in subsidized services,
giving an equal subsidy to competing modes, or
the imposition of user charges, whereby the
waterway carriers would pay the legitimate
costs of providing their right-of-way.

The decision as to which of the three
alternatives is preferable should be based on
the benefits and costs to the Nation as well as
considerations of equity between modes, re-
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gions, direct users, and taxpayers in general. If
the latter solution—recovery of Federal expen-
diture—is adopted as national policy, the de-
sign of the user-charge scheme still remains an
important issue. Should charges reflect the
costs of the particular waterways on which
each cargo movement occurs, or should a
systemwide toll level be adopted under which
the least costly waterway subsidizes the most
costly? How should new construction costs be
amortized so as not to knock out a new water-
way before developing its market? Do some
alternatives with respect to the timing of imple-
mentation make better sense for an orderly
policy transition?

Charging on a segment-by-segment basis
would appear to be most compatible with the
economic arguments presented above. In addi-
tion, it would tend to encourage efficiency in
Federal investments for navigation, since users
promoting each potential investment would
know that they would be required to pay their
cost, or stand the test of the marketplace. The
charges could be levied through such mecha-
nisms as a lockage fee or as a segment ton-
nage tax upon cargo being carried over a spe-
cific waterway segment, or a combination of
both.

Those who resist segment charges point
out that such a collection system would be very
unwieldy. They also suggest that the Nation’s
navigable waterways should be recognized as
a system rather than as a number of separate
segments.

Under a systemwide scheme, it is argued,
it would be possible to collect user charges
through a fuel tax. This would be less expensive
to collect and more politically acceptable.’ The
major disadvantage of a fuel tax is that the
more efficient parts of the system (i.e., low
Federal cost relative to ton-miles of traffic)
would subsidize the less efficient parts of the
system. For example, the Missouri, Arkansas,
and Kentucky Rivers received 18.9 percent of
Federal operations and maintenance expendi-

'There may also be a problem in that ships in U.S.
foreign trade would have the opportunity to avoid the tax
by bunkering bonded fuels or fueling in foreign ports. It has
been proposed that tonnage duties now in existence (one
of the Nation’s earliest cost-sharing arrangements)
should be considered a user charge in lieu of an uncollect-
able fuel tax on vessels in foreign trade.



Whatever course is chosen, there should
be no attempt to recapture expenditures, capi-
tal or operations, that were made prior to the
time Congress authorizes the change in public
policy. Further, any change should be accom-
plished gradually. The water carriage industry
developed on the basis of low cost and on the
assumption that there would be no user
charges. The transition into full cost recovery
should be managed in such a way that it does
not force into premature obsolescence the
large number of capital investments made by
industry along the waterways on the basis of
very low costs for water transportation, nor
unduly impair the economic health of the water
carrier industry, which presently accounts for
over 11 percent of the Nation’s ton-miles and
16 percent of the total tonnage of intercity
freight. Waterway-user charges should be
phased in in small increments, observing the
impacts on the health of the industry after each
increment.

As noted earlier, improving navigation is
only one of a number of benefits of some water
resource development projects. Without addi-
tional data and analysis, the proportion of total
costs of these projects that should be allocated
to the commercial users of the waterway can-
not be determined.

Recognizing that these uncertainties con-
cerning the implementation of waterway-user
charges exist, it is nevertheless possible to
scale the problem by examining the severest
case. !f the entire $700 million subsidy were to
be allocated to the 557 billion ton-miles moved
in 1975, the average cost increase nationwide
would be 0.126 cents per ton-mile. The impacts
of this increase would vary by toll type. To
recover all of the operations, maintenance, and
repair outlays for the Mississippi River system,
including the Gulf Intracoastal Waterway, a uni-
form fuel tax would add costs of 0.08 cents, or
eight-tenths of a mill per ton-mile. Although it
varies by commodity and movement, this would
appear to cause a 5- to 15-percent increase
over existing barge rates. Under a segment-toll
basis, on the other hand, to recover the costs of
new construction might increase the rates by
30 to 50 percent.

While it would be of interest to speculate
what such increases might imply in the sense of
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diversion of traffic to the railroads, there are two
reasons why this should not be done on the
basis of such aggregate input. First, there are
substantial differences in transportation costs
per ton-mile, depending upon the commodity,
region, and season. In addition, depending
upon what user-charge mechanism is eventu-
ally established, there also may be substantial
differences in the allocations of cost, by region
and by tonnage.

It is also difficult to anticipate what the
reaction of the competing railroads will be. The
railroad industry, which also is eligible to re-
ceive substantial Federal financial support un-
der the Railroad Revitalization and Regulatory
Reform (RRRR) Act of 1976, is discussed in
chapter VII. It may be assumed that upon im-
position of waterway-user charges, the compet-
ing railroads will adjust their tariffs in order to
achieve that combination of new volume and
higher contribution that will maximize their own
overall profitability and thus reduce their need
for federally guaranteed loans. Thus, the
railroad’s competitive reaction to waterway-
user charges may not be so much a matter of
diverting water traffic as a changing of rail
tariffs. This also will vary region by region and
commodity by commodity.

In light of the above, it is difficult to deter-
mine the extent, if any, to which the subsidy to
the water carriers led to the decline of the
railroads in the context of the many other rail-
road problems. One of the Nation’s most suc-
cessful railroads serves routes that involve di-
rect head-to-head competition with water trans-
portation, including connections between cities
such as Chicago, St. Louis, Memphis, New
Orleans, Omaha, Kansas City, Tulsa, and Gal-
veston. Further, water competition is compara-
tively limited in the 17-State northeast-midwest
quadrant of the Nation, where the viability of the
railroads reached acute proportions with the
bankruptcy of 8 railroads carrying roughly 45
percent of the region’s ton-mile freight volume.

A rudimentary means has been developed
for estimating how much diversion would take
place, if any, and on what routes. This analytical
mechanism has not yet been fully refined, but
several tentative estimates have been made
using different domestic water transportation
user charge alternatives. The estimates of the



1990 impact of waterway user charges incorpo-
rated in the estimates shown earlier in table
1.2 were based on a 1.4 mill per ton-mile
ubiquitous charge. The revenue from such a
charge is estimated to be sufficient to cover all
the forecast Federal domestic-marine expendi-
tures. In the analysis the tariffs of the compet-
ing modes were held constant.

The results indicate that if all the other
interstate transportation policies considered in
this document, except for waterway user
charges were implemented, the following
would be the outcome in 1990. Rail revenues
would be lower by $33 million per year; truck
revenues would be lower by $11 million; and
pipeline revenues would be lower by almost
$15 million. The domestic marine industry
would earn about $21 million more in revenues
but the U.S. taxpayer would have to pay ap-
proximately $1 billion more in taxes. In sum-
mary, other modes would lose $60 million, and
the taxpayers more than a billion dollars annu-
ally to benefit the marine industry by $21 mil-
lion. However, those who continued to ship by
water would have to pick up the bill. Though
these dollar values are large, they are small
relative to the total revenues of each of the
modes involved. The largest percentage would
mean a change of less than 1 percent in
domestic-marine industry revenues.

Considerable public debate and a far more
detailed study of these impacts may be ex-
pected before the final determination of this
issue. What is clear, however, is that (a) to the
degree that user charges are imposed, water-
way improvements and maintenance would
properly be paid for by those who receive the
benefits and (b) the financial health of the
competing railroads may be improved, thereby
perhaps reducing the need for additional future
Federal financial support. The general taxpayer
thus is likely to benefit in two ways.

Users of domestic marine transportation
should support such user charges, otherwise it
will become increasingly hard for the Con-
gress to vote appropriations for domestic
marine developments over the arguments of
the competing modes, such as rail, pipelines,
and motor carriers.

The situation with respect to waterway
user charges and pipelines is somewhat analo-
gous to that of the railroads. However, marine
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transport and pipeline competition is largely
limited to the movement of petroleum and pe-
troleum products. Furthermore, pipelines are
almost totally unsubsidized by the Federal
Government.

TRAILER-ON-FLAT-CAR MOVEMENT

From the long-range planning perspective, the
national freight system will more closely ap-
proach its maximum potential when the inher-
ent line-haul efficiencies of the railroads are
combined with the inherent collection and dis-
tribution potentials of truck and the bulk-cargo
carrying capacity of the waterways. The shifting
to rail of some portion of the freight now moving
by highways also represents a possible solution
to both increasingly crowded highways and the
underutilization of the national rail system.

This suggests an integrated system of
freight transportation in which both railroad
companies and motor carriers are partners,
each performing that part of the total transpor-
tation function for which it is best suited, cou-
pled with their sharing in the rewards that such
a system would generate. In such a system,
motor carriers would perform pickup and deliv-
ery services and short-haul intercity move-
ments. The railroad would be responsible for
the line-haul portion of long-distance move-
ments. In popular terms, this has been charac-
terized as the rail mode serving as the whole-
saler and the trucking mode serving as the
retailer. Intermodal terminals could be operated
by the railroads alone, or jointly with the motor
carriers, or by a third party.

Since the present concept of intermodal
service began in the midfifties, this service has
never reached its full fruition; both engineering
and institutional explanations have been at-
tempted. The development of intermodal termi-
nals, transfer-handling equipment, and rolling-
stock has been, at best, intermittent and spo-
radic.

Findings from the National Intermoaal
Network Feasibility Study suggest that the
present practices typical of trailer-on-flat-car
(TOFC) and container-on-flat-car (COFC) oper-
ations often are more expensive than highway
costs, and are, in the long run, not likely to
succeed to improve the present relative market
position of railroads in carrying goods suitable
for containerization. With few exceptions, most



“piggyback” terminals are congested and
costly to operate, subject to labor costs and
with few mechanized transfer systems. Most
intermodel flatcars operate in a nationwide
pool; this means they must handle a variety of
trailers and containers and also be capable
(structurally) of moving as part of convention-
al freight trains. Many TOFC terminals are still
of the “circus-style” drive-on type, which the
cars must accommodate, as well as the more
modern lift-on/lift-off type. Today’s equipment
designs make no promise of keeping air drag
ataminimum although this one factor aloneis
believed to be significant in determining total
train air resistance, even at relatively low
speeds.

Ironically, the revolution of marine-truck
(including both roll-on/roll-off and contain-
er/chassis) containerization, as exemplified by
the sea-land service, received its impetus from
the early rail-truck movement. It demonstrates
how responsive to shippers’ needs a well-
designed and executed system based on
marine-truck containerization can be; it reduces
transfer handling costs, reduces loss and dam-
age costs for the carriers involved, improves
process control, significantly reduces packag-
ing costs for the shipper, and permits the reduc-
tion of vessel turnaround time from 3-4 days to
12-24 hours, thereby increasing the utilization
of high-cost, line-haul equipment.

One explanation of why rail-truck intermo-
dalism has not displayed growth comparable to
that of marine-truck is because of the very
nature of the two land modes of transport: They
compete for the same market. There is no real
alternative in the case of maritime transport
except perhaps the intracoastal competition
with the railroads.

Moreover, only 10 percent of rail intermo-
dal container traffic involves international ship-
ments; therefore, maritime containerization has
not had an appreciable effect upon the growth
of aland-based container system.

The limited growth of both TOFC and
COFC service has also been attributed to poor
operating practices, rate schedules, billing
practices, and to some extent, competition
among the railroads themselves. Conse-
quently, facilities and equipment investments
have suffered in this somewhat uncertain envi-
ronment. More fundamental reasons, perhaps,
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for why the latent promise of such services has
never been realized are that the rail flatcars
themselves are often as heavy, if not heavier,
than the trailer loads they carry (thereby raising
questions of energy efficiency), and that the
circuitry and yard delays resulting from present
railroad operating practices tend to offset what-
ever commercial time and cost advantages
were expected to result from such integrated
service.

With regard to the prospects for the future,
it is believed that very large volumes of traffic,
which might be handled more efficiently by a
highway-rail-highway intermodal operation,
move today solely by highway even though they
entail higher labor costs per unit of payload,
higher fuel consumption, higher highway main-
tenance costs as truck axle weights increase,
delays due to highway congestion, and poorer
relative safety. The differences in costs for
TOFC/COFC versus the competing services
are substantial.

The findings from the National Intermodal
Network Feasibility Study suggest that solid
“unit” trains for TOFC/COFC traffic exclusively
could operate profitably, given sufficient vol-
ume to justify operation independent of
“mixed” freight trains. The circumstances that
would encourage higher levels of highway-rail-
highway movement are believed to include
(a) shorter terminal-to-terminal running times;
(b) more frequent service; (c) lighter weight
line-haul equipment; (d) consolidated termi-
nals; (e) more adequate management informa-
tion and operating control systems; and
(f) faster, more efficient modal transfer de-
vices.

These are believed realizable only with a
sufficient level of traffic to justify the investment
and the more costly level of service required.
The Department of Transportation is now initia-
ting a demonstration project that will test, over
3 years, the viability of such service in heavy
freight corridors using high-speed trains dedi-
cated solely to TOFC service.

TRUCK SIZE AND WEIGHT

For more than a decade, twin 40-foot
truck/trailer combinations have operated
safely and efficiently on some toll road seg-
ments of the Interstate Highway System. A
major improvement in the efficiency of motor



carrier movement on the Interstate Highway
network can be realized through modification of
truck size limits without modification to existing
axle load limits. Allowing multiple-trailer trucks
such as those operating today (e.g., twin 40-
foot trailers and triple 27-foot trailers), using
specially qualified drivers, would at literally no
added expense decrease truck operating
costs, traffic congestion, emissions, and en-
ergy consumption, while maintaining or improv-
ing safety. Allowing such increased sizes to
operate on the interstate highways could possi-
bly result in up to 30 percent increased trucking
efficiencies for those commodities affected. If
axle loadings do not increase, such operations
should be safe and should not cause greatly
accelerated damage to pavements and bridge
structures.

Consideration of such a change would
naturally also depend upon public acceptance
and environmental impacts. The average mo-
torist in 1990, driving a smaller, lighter, more
energy efficient car, is likely to view the larger
and heavier trucks with which he shares the
highway as a greater menace than the present-
day combination. Splash and spray and other
aerodynamic effects of large commercial vehi-
cles have been noted as annoyances, and may
be perceived as a safety problem for private
motorists. The available data, however, from
throughways where such tractor trailer combi-
nations have been operating for many years,
indicates that they have been operated at least
as safely as the conventional models. By han-
dling more cargo in one movement, the acci-
dent rate per ton mile, the energy consumption,
and the quantity of pollutants emitted is lower.
These matters are presented in greater detail in
Chapter VI.

Although these benefits appear to be sub-
stantial, the decision to allow multiple trailer
combinations to operate on the Interstate sys-
tem should not be made on the basis of eco-
nomic efficiency alone. It is also important that
such a move does not unduly impair the
projected growth of the railroads and other
competing freight modes. The possible vulner-
ability of the railroads to price competition is a
matter of major concern, and some analysis
has been undertaken to assess how the
present balances would possibly shift by 1990.
The impacts of changes in truck size were
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examined, employing the same modeling tech-
niques used to investigate rail-waterway com-
petition. For purposes of analysis, it was as-
sumed that half the potential improvement in
truck efficiency would be reflected in actual rate
decreases to shippers: The remainder would go
to profit for carriers, increased taxes to pay for
highways, possible increased labor costs, etc.
The tariffs of competing modes were held con-
stant. If twin 40’s are permitted, the following
might be expected in 1990. The maximum an-
nual diversion (worst case) from the railroads
would be 7 billion ton-miles and $134 million in
revenue. In percentages, these would amount
to only about .5 percent lower ton-mileage and
.6 percent lower revenues. For domestic inter-
state marine transportation only a 0.04 percent
drop in volume and revenue was indicated. In
contrast, air freight showed lower volume and
revenues of more than 4.0 percent, although
the actual volume change was less than 300
million ton-miles. For the trucking industry, the
shift of volume between other modes and truck-
ing involves about 7.7 billion ton-miles a year,
for a change in revenue of nearly $0.7 billion
yearly. The shift of traffic within the trucking
industry requires more detailed analysis. In
chapter Vi, it is estimated that at least 13
percent of intercity truck freight volume might
be amenable to shifts to multiple trailers. If so,
then, at best 86 billion ton-miles a year might
shift in 1990 at a cost saving to shippers of
about $1.3 billion a year.

In summary, use of twin 40-foot trailers on
the interstate highways might result in diverting
revenues of up to $225 million a year from
railroads and air freight to trucks, but it would
result in cost savings to the Nation’s shippers of
up to $800 million a year in 1990.

All of the above figures are nationwide
totals. Thus when one considers only particular
regions or groups of commodities, the percent-
age impacts on ton-mileage or revenues may
be greater or less.

FUTURE ENERGY MOVEMENT

Future Coal Movement Patterns

Movement of coal in 1990 will differ in magni-
tude and pattern from the past and from OB-
ERS projection based on pre-1972 trends. Two
factors are largely responsible for the change:



(a) the general increase in the use of coal by
utilities as they shift away from oil or gas-fire
boilers, and (b) the greater use of low-sulfur
western coal as utilities move to comply with
emission requirements under the Clean Air Act.
The eventual market demand for western coal
is not yet clear, and will vary depending upon
which method of controlling the emissions [the
supplemental control system (SCS) or the flue
gas desulfurization (FGD) controls] is eventu-
ally mandated for utility companies.

Table V.3 compares the 1990 OBERS
projection with the same-year forecast by the
FEA.? Because the shift from oil or gas to coal is
occurring both under market pressures as oil
and gas prices rise and under pressure from the
Government by the Federal Energy Agency
(FEA), every area shows an increased demand
for coal. The demand areas (census regions
and coal supply regions used by the FEA)are
shown in figures V.1 and V.2. For the Nation
as a whole, the FEA coal-demand forecast is
more than half a billion tons a year higher than
the OBERS projection for 1990 and more than
twice the 1975 consumption.

Coal transportation requirements, how-
ever, will increase even more rapidly than the
rate of coal tonnage consumption. Although
low-sulfur Appalachian coal is available and
usable for markets in the Southeast, the
changes in shipping patterns emphasize the
lower sulfur western coal and longer shipping
distances. Coal production in the western part
of the northern Great Plains region will increase
tenfold over its 1975 level, while the FEA ex-
pectation is that production of the northern
Appalachian region will remain nearly constant.
Low-heating-value gulf lignite not previously
exploited will serve nearby Texas utilities.

The coal movement pattern will be deter-
mined by a number of considerations, several
of which are matters of governmental policy: In
general, much eastern coal has high heating
value, high sulfur content (3 percent to 4
percent), and a high price at the mine. Western
coal tends to possess lower heating value, low
sulfur content (0.4 percent), and because it is

*1976 National Energy Outlook, Federal Energy Ad-
ministration, FEA-N-75/7.3, Feb. 1976. This reference
postulates several scenarios; the values used here are for
the “reference” case.
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amenable to large-volume surface mining, low
in mine price. However, since nearly three-
quarters of the 1990 coal demand will be east
of the Mississippi, total shipping and costs favor
the use of eastern coal. If there were not
requirements for limiting sulfur emissions, the
future coal-use pattern would clearly continue
to emphasize Appalachian coal.

Given the Environmental Protection Agen-
cy (EPA) restrictions on sulfur emissions and
the FEA requirement to use coal, each utility
company must examine several tradeoffs:

e It may buy western low-sulfur coal at a high
shipping cost. For Montana coal delivered to
the east coast, more than three-quarters of the
delivered price is transportation cost.

e It may buy eastern high-sulfur coal and install
the FGD system based on the stack scrubbers
to clean up the emissions. Many utilities pres-
ently complain that stack scrubbers are unrelia-
ble, create their own solid waste disposal prob-
lem, and are expensive, adding 4 mills per
kilowatt-hour to the operating cost.

e It may buy high-sulfur coal but desulfurize it
before use, either at the mine or at its own
plant—at present no desulfurization process
has been developed for large-scale commer-
cial use although several are in pilot-plant
stage.

An added consideration influencing utili-
ties’ choice depends on the economics of a
regulated utility. Increases in fuel prices includ-
ing transportation are relatively easy to pass
through to electricity rates. Plant modification
to install scrubbers, on the other hand, is a
capital improvement requiring utility commis-
sion action for rate increases.

In view of these considerations and the
expected relative price structure, the FEA ex-
pects utilities in census districts 4 and 5—
between the Mississippi and the Appala-
chians—to opt strongly for western coal. A
major new flow pattern from the northern part
of the Great Plains to the east and south is
expected to develop. This route is served by
the railroads, by the Mississippi/Ohio River
system, the Great Lakes system, and by sev-
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eral proposed coal slurry pipelines. Serious
modal competition for the new traffic may be
expected, although rail and water operators are
now working on ways to provide low-cost ser-
vice via multimodal service.

Several intervening developments could,
however, work against the above pattern:
e Major increases in the mine price of coal
could result from higher wages and fringe bene-
fits for western miners or from a high cost of
compliance with strip mining environmental
protection requirements.
e Changes in utility commission rulings would
either inhibit easy passthrough of transporta-
tion cost or permit easy addition of scrubber
costs.
e Comparison tests between the SCS and
FGD control systems indicate SCS is adequate
to meet EPA clean air standards.
e Changes in EPA restrictions might allow nor-
mal utility operation with higher emission rates
if emergency capability for low-emission opera-
tion exists.

Transportation of Western Coal
Both rail and pipeline operators view the
planned development of low-sulfur, western
coal as a major new market to be served and
have announced their intentions to compete for
it. How the coal will be transported, or in what
proportion its movements will be shared be-
tween coal slurry pipelines, rail or other modes
depends on Federal and local governmental
decisions (granting of national eminent domain
and local water rights to slurry pipelines) and
regulations as well as market considerations.
The final decisions as to how much new invest-
ment in coal moving capacity should occur and
should rest with the private sector except to the
extent there is a conscious public policy that
there are public advantages in keeping a large
part of the increased freight on the railroads.
From a societal perspective, economists
argue that the proper mix of modes is that
which would result in the lowest present value
of future cost to society of hauling the in-
creased coal flows. The safety, emission, and
energy efficiency characteristics of the compet-
ing modes appear to be roughly similar. There-
fore, the decision as to mix appears to depend
primarily on financial considerations. The eval-
uation of the proposed investment of a slurry
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pipeline should be based on the incremental
cost of the additional capacity to each mode.
For rail, this would include, in addition to the
operational costs, all new facilities, equipment,
etc. required to handle the additional capacity,
and for pipelines this would include incremental
costs of investment and operation. If the life-
time cost of the pipeline is significantly lower
than the additional costs of rail over an equiva-
lent time period, then the investment in a pipe-
line will lower the total transportation bill.

One coal slurry system, which has been
proposed for this market, has a capacity of 25
million tons per year. Prospective pipeline de-
velopers estimate that this would entail a capi-
tal cost of $750 million. In contrast, the Burling-
ton Northern Railroad estimates that $1.5
billion spent on track and rolling-stock for unit
trains on existing rail routes would add 150
million tons per year to rail capacity. Capital
charges and amortization comprise about 70
percent of the tariff for a slurry pipeline and 20
to 25 percent of the tariff for a unit train.

Although that proportion of the initial tariff
attributable to capital may be higher for a slurry
pipeline than a unit train, inflation during a 20- to
30-year amortization period could result in a
lower cumulative cost for the pipeline, because
the railroad must replace part of its capital
stock during the period at inflated prices and is
subject to inflation on the 75 percent to 80
percent of its cost that is variable. Where pipe-
line users can average 20 percent of the equity
with 80-percent debt, inflation accounting will
always favor pipelines over other methods of
transportation.

To be economically feasible in competi-
tion with unit trains on existing rail routes, coal
slurry pipelines should be at least 1,000 miles
long with a throughput of at least 10 million tons
per year. Thus, the market at the delivery points
has to be 10 million tons or more from initiation
of service. A market of this size cannot be
created instantaneously, and during its buildup,
coal would have to be delivered by rail and by
barge east of the Mississippi River. Thus, while
the railroads accuse the pipelines of “taking the
cream off the market,” pipeline proponents
argue that pipelines offer competition for the
railroads, which would otherwise have a mo-
nopoly on coal shipments out of western
States.
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One of the questions frequently raised
about slurry pipelines is the need for massive
amounts of water. To move 1 million tons of
coal per year as a 50-percent-weight slurry
requires 737 acre-feet of water (656,000 gal-
lons per day). Western coal regions lack sur-
face water but have large supplies of under-
ground water. Some of this is too saline and too
deep to be pumped for irrigation use, but it can
be pumped for use in a coal-slurry line at a cost
of about 10 cents per ton of coal. The water
used to move coal need not be wasted at the
point of delivery. If the consumer is a power-
plant, recovered water from the slurry can sup-
ply about 12 percent of the powerplant’s total
water requirement.

For the Wyoming-to-Arkansas pipeline
proposed by Energy Transportation Systems,
Inc., an agreement has already been made with
the State of Wyoming to take 15,000 acre-feet
per year from the Madison Formation, subject
to rigorous monitoring of water levels. Under-
ground water is also available at the point of
origin of other proposed pipelines, but has not
yet been committed.

Assuming that the right-of-way problems
can be solved,’ that public policy favors the
development of slurry pipelines to the extent
possible, and that there is coordination with the
railroads in phasing in the service, six pipeline
systems could be in operation out of the west-
ern coal fields by 1990. These are shown in
table X.12. Of the total 157.8 million tons of
coal per year to be moved from the region, they
would move 79.8 million tons through 4,500
miles of pipe. This 71.5 billion ton-miles per
year would require 58,800 acre-feet of water
per year.

From the point of view of other measures
of performance, there appears to be little differ-
ence regarding safety between the two modes.
Coal slurry pipelines are perhaps more environ-
mentally sound, running, for the most part,
silently and invisibly underground. The energy
used by pumping stations is estimated as 200
to 300 Btu per ton-mile, depending on the line
diameter. A further 450 Btu per ton of coal are
used in preparing and de-watering the slurry.

*The proposed Wyoming-to-Arkansas coal slurry pipe-
line must cross railroad property at 51 points along its
route.
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The total energy for a 1,000-mile line is, there-
fore, 650 to 750 Btu per ton-mile. Similarly, the
figure for the railroads is approximately 670 Btu
per ton-mile.

Thework assumes the 1990 western coal
flows forecast by the FEA in its 71976 Energy
Outlook. Considering these flows, four of the
above six slurry pipelines were assumed to go
into operation. While the railroad system as it
exists today would not be able to handle effi-
ciently all the coal traffic predicted for 1990,
improvements such as upgraded signal sys-
tems, double tracking or long passing sidings in
certain areas, and possibly reservation of spe-
cific lines for unit train service only, would
increase the capacity of the industry tremen-
dously. Some of this work has already begun,
and much more is in the planning stage, as is
pointed out in the recent DOT report Rail Trans-
portation Requirements for Coal Movement in
1980.

Alaska Petroleum Flow Patterns

The pattern of 1990 movements of crude oil
and petroleum products will be influenced by
the changes in consumption under price pres-
sure and a variety of conservation programs,
and the switch of utilities away from petroleum
fuel. Likewise, the sources will shift as old
domestic oil fields are depleted, new Alaskan
and offshore fields come into production, and
efforts continue to reduce dependence on im-
ports. Because the present refineries represent
a major investment with considerable remain-
ing service life, the major changes in flow pat-
terns are likely to be in crude oil to refineries
with the flow of products remaining largely as at
present. The new transportation problem thus
entails movements from the new sources to the
present refinery locations.

The trans-Alaskan oil pipeline from Pru-
dhoe Bay to Valdez, on the Gulf of Alaska, is
scheduled for mid-1977 completion. A number
of transportation alternatives are under consid-
eration for further movement of 2 million or
more barrels per day—the expected North
Slope production. Complicating factors regard-
ing the Alaskan oil include:



e The production is greater than the Pacific
region demand or than the west coast refiner-
ies can absorb.
e The major regions of demand are New En-
gland, which is currently dependent largely on
Middle East imports, and the ‘“‘northern tier” of
States currently dependent on imports from
Canada, which are scheduled to phase out.
e Oil pipeline capacity does not now exist to
move Alaskan crude from the west coast
across the Rocky Mountains. However, a solu-
tion involving a combination of unit train haul-
age from the West Coast ports to extant pipe-
lines may be practical until other more eco-
nomic means are implemented.

The transportation possibilities are illus-
trated in figure V.4 and enumerated in table V.4.

As of now, the alternatives are still under
consideration. Important factors include price,
time to become available, environmental im-
pact, security, and reliability. The choice is not
limited to a single alternative, although it is
unlikely that more than one major new pipeline
construction option would be selected.
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Table V.4
Alaskan Oil Transport Cost
(dollars/barrel)

X Minnesota Texas Louisiana New York
Via
a. Trans-province 1.67
pipeline !
b. Northern Tier 1.34
pipeline '
c. Southwest 1.94 1.65
pipeline’ (2)
d. Trans-Guatemala 1.66 1.63 1.82
pipeline !
e. Panama Canal’ 295 2.42 2.61
f. Panama pipeline ' (3) (3) (3)
g. Round the Horn' 2.40 2.39 2.65
h. Northwest .83
Passage ¢
i. Tank Car Unit 3.21
Train "5

'Add pipeline costs Prudhoe Bay to Valdez $2.00 to 2.60 per barrel.
2Cost shown to Midland, Texas, others to Freeport.

3Will be lower than canal but higher than Guatemala pipeline.
‘Add $.25 per barrel for ice breaking but no pipeline costs.

SAdd also tanker costs to Puget Sound from Valdez, $.30.
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CHAPTER VI

Highways

Nearly nine-tenths of the total interstate
passenger-miles and almost a fifth of the inter-
state freight ton-miles move on the Nation’s
highway system. For discussion, it is useful to
separate the fixed facility—the actual concrete
on the ground—from the modes that share the
use of the facility. As shown in figure VI.1, the
following modes are considered: automobile,
bus, and trucking. However, since the automo-
bile was the subject of chapters Il and 1V, this
Chapter will cover only bus and trucking
modes. The reader must remember that auto-
mobiles are the principal users of the highway
system and that many of the considerations
influencing route locations—such as capacity
required—are based on automobile traffic.

AUTOMOBILE
1975: §58.2 | 1990: §118.5
INTERCITY
BUS
HIGHWAY 1975: 1.0 L1990: $1.5
TRANSPORTATION 5
( : e (NONLOCAL) ——CS
. . NONLOCAL
1975: $107.6 1990: §191.2 TRUCKING
(About half is by
private trucks and
half by for-hire trucks)
1975: $48.4 I 1990: $71.2

HIGHWAYS
(Highway costs are

— .{ covered by user |
charges included in
the above 3 blocks)

|
|
I I INTERSTATE !
|
L

1975: ($9.0) | 1990: ($25.0]
S X T

NOTE: The amounts shown are the transportation bills for 1975 and 1990 in
billions of 1975 dollars.

Figure VI.1. Transportation Tree.

THE HIGHWAY-FIXED FACILITY

Background
The highway element of the national transpor-
tation system consists of roughly 3.8 million

miles of public-traveled way ranging from muilti-
lane, limited-access freeways through urban
streets to rural unsurfaced roads. In terms of
route-miles (see fig. VI.2), the roads and high-
ways have increased by 60 percent since 1900
and only roughly 20 percent since the Federal
Aid Highway Act of 1921. In contrast, the an-
nual vehicle-miles, a negligible total at the turn
of the century, have grown tenfold since the
1920’s to more than 1.33 trillion in 1975. A
major factor in highway development has been
the quality and capacity of mileage. From a
network of nonsurfaced ruts—Iless than 2 per-
cent was hard surfaced in 1900 and almost 90
percent had no surfacing at all—the process
has been one of surfacing, widening, grading,
and straightening to improve safety, increase
convenience, and enlarge the capacity of the
system. At times, route straightening has actu-
ally resulted in reduced network mileage as
older, tortuous roads were abandoned in favor
of new more direct routes.

4

w

Millions of Miles
~

ISR S R e (ST L
1900 1910 1920 1930 1940 1950 1960 1970
Year

0 I § N i B S

Source: Highway Statistics, Federa/ Highway Administration.

Figure VI.2. Total Road and Street Mileage,
By Surface Type.

The growth of the modern highway net-
work kept pace with the vehicle technology,
which could yield benefits commensurate with
the costs of system improvement. When the
system was limited by the strength and speed
of the horse, there was little incentive to invest
in hard-surfaced roads outside of major urban
areas. Only when the innovation of mechanical
horsepower multiplied the output of the horse
by several orders of magnitude did it become



worthwhile to make the investment in the high-
way facility. In 1975, the total highway expendi-
tures at Federal, State, and local levels came to
nearly $27 billion per year. The gross product of
that expenditure was 2.3 trillion person-miles of
passenger travel and 0.5 trillion ton-miles of
intercity freight. In 1975, highway freight reven-
ues totaled more than $100 billion, of which
nearly half was intercity movement. Personal
expenditures for transportation in 1975 totaled
more than $110 billion, of which 96 percent
went to highway modes and 92 percent was for
user operated transportation (automobiles,
light trucks, recreation vehicles, motorcycles,
etc.).

Present Classification

The Federal-aid systems provide a national
highway network consisting of nearly 927,000
miles of Federal-aid routes including the Inter-
state System.

As of July 1, 1976, Federal-aid highways
are categorized by a new functional classifica-
tion system (see fig. VI.3) designed to reflect
the current use and importance of the roads.
The new classifications recognize both the
present role of any road in the total network and
the possible continuing changes in that role by
providing for reclassification as needed.

In general, Federal-aid highways are clas-
sified as urban or rural, arterial or collector. The

Urbanized

Popuiation

5,000-24,999 == Small Urban == 25,000-49,999

urban designation depends on the population
density of the area served and has strong
impact on the volume and type of traffic de-
mand. Many Interstate routes in urbanized ar-
eas serve rush-hour commuter traffic and gen-
eral short-haul movement as well as long-haul
intercity and interstate movement.

The designation “arterial” indicates a
highway intended primarily for mobility. “Minor
arterials” and *‘collectors” combine mobility
with access, while “local” roads (not included
in the Federal-aid system) are intended primar-
ily for access and short local trips. The defini-
tion of arterials and collectors differ between
rural and urban areas, with the roads in urban
areas expected to operate at lower speeds and
higher traffic densities. Local rural or urban
roads generally serve every property that abuts
them. While it is possible to travel long dis-
tances over local roads, travel speeds are low
and few people now do so. The “typical” inter-
state trip is assumed to begin on a local road,
move through collectors and minor arterials to
the principal arterials where the major long-haul
portion is accomplished. At the destination, the
process is reversed and the trip ends on a local
road.

Table VI.1 summarizes by State the ex-
pected future performance and capacity of the
highway system. The statewide volume/ca-
pacity ratio used in table VI.1 is the expected

Rural
Population

Principal Collector

Arterial

N

Other
Freeway

Principal
Arterlal

11

Other
Freeway

Minor Arterlal

Interstate Interstate

Other
Principal
Arterlal

Other
Principal
Arterlal

Minor Arterlal

I

Principal
Arterlal

o

Other
Principal
Arterial

Collector Collector

Minor Arterlal

Interstate Minor Major

Figure VI1.3. July 1976,New Federal-Aid System Class Classifications.
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total annual vehicle-miles for the particular
highway classification divided by total capacity-
miles of the same classification in the State.
Capacity-miles are obtained by multiplying the
rated one-way capacity of each highway seg-
ment by the segment length and summing over-
all segments. The volume/capacity ratio for an
entire State is a gross measure of overall traffic
load but cannot pinpoint congestion in any
single segment. Continued growth of the state-
wide volume/capacity measure, however, can
warn of increasing chances for congestion.

The Interstate Highway System is a desig-
nated network of 42,500 miles of high-design,
limited-access highways shown in the map lo-
cated in the envelope inside the back cover of
this book. The objectives of the Interstate Sys-
temare:

e To connect, by as direct routes as practica-
ble, the principal metropolitan areas, cities, and
industrial centers;

e To connect at suitable border points with
routes of continental importance to Canada
and Mexico;

e To serve the national defense.

Routes were selected by joint action of the
highway departments of each State and adjoin-
ing States, subject to the approval of the Secre-
tary of Transportation. All of the highways in-
cluded in the Interstate System are also incor-
porated into the Federal-aid primary system.
The Interstate System includes both urban and
rural mileage.

The Federal-Aid Highway Act of 1956, as
amended, greatly accelerated the authorization
of funds to the Interstate System. Initially, funds
were authorized through June 30, 1972, and
the design year' was designated as 1975. Sub-
sequent Acts have extended the completion
date to September 30, 1990. In general, it is
funded on the basis of 90 percent (or more)
Federal and 10 percent (or less) State partici-

'The designated design year indicates the date of
expected level of traffic for which the segment is de-
signed. All Interstate highways are, or will be, constructed
to freeway standards. The freeway standard specifies the
safety and mobility design for a multilane divided highway
with full control of access. Other high-volume highways,
especially other principal arterials, may be constructed as
freeways, while minor arterials and collectors providing a
substantial degree of access may be four or more lanes
but lack full control of access. The great majority of rural
highways and streets in small urban areas are constructed
with two travel lanes.
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pation. Federal funding of this program comes
from the Highway Trust Fund, which is sup-
ported by Federal taxes levied against road
users. The annual apportionment to a State is
based on the relationship of the estimated cost
of completing the system within the State to the
cost of completing the system in all States.
Figure VI.4 shows that, in 1974, over 60
percent of highway trust funds went to build the
Interstate Highway System. Figure V1.5 shows
typical income and outgo at Federal, State, and
local levels. About two-thirds of all highway
funds came from imposts on users and less than
half of the funds went to capital expenditures.

The discussion that follows concentrates
largely on the Interstate Highway System be-
cause that system has been the focus of much
recent construction effort and because it was
designed specifically to facilitate interstate
travel. The reader should not lose sight of the
fact that the earliest U.S. routes, dating from
the 1920’s, were intended to facilitate interstate
travel. Much travel between States still takes
place on non-Interstate highways of the
Federal-aid system as well as on State and
local roads outside the Federal-aid system.

Just as the capital “I” Interstate System
has no monopoly on small i’ interstate travel,
it also has no monopoly on modern freeway
design or on highway problems. Some State
routes feature multilane, limited-access high-
ways of freeway standards. The problems of
congestion, of wear and maintenance, of
safety, and of finances are common to all
highways.

A total of 37,392 miles of the Interstate
System, or 88 percent of the planned construc-
tion, was open to traffic as of December 31,
1975. Figure VI.6 indicates the status of the
system. In some places, the incomplete seg-
ments may be bypassed on connecting routes
that are below freeway standards.

Portions of the Interstate System were
opened to traffic as early as 1950. At that time,
a total length of 38,548 miles was authorized at
an estimated cost of $37.6 billion, a little less
than $1 million a mile. As of 1976, the estimated
total cost is now about $100 billion, of which
about $60 billion has already been spent or
obligated. The amount that remains to be spent
is more than the original cost estimate. The
date for completion has slipped to September
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30, 1990, more than 18 years past the original
expected completion date.
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ffic, but not Interstate fi d: (g
Source: Federal Highway Administration.

Figure VI.6. December 31 Improvements of the
Interstate and Defense Highway Systems

What caused the program slippage and
cost escalation which are shown in figure VI.7?
A principal factor has been the unprecedented
inflation of construction prices. This is dis-
cussed more fully later as a highway issue, but
it is important to note that inflation in the high-
way construction sector has been more rapid
than for the economy in general. Because Inter-
state Highway construction is funded principally
on a pay-as-you-go basis out of slowly growing
tax revenue, rapidly rising prices have meant
slower progress, which has subjected the pro-
gram to still further inflation. Thus some serious
consideration including the effect on U.S. fiscal
and economic policy should be given to propos-
als which would permit borrowings to complete
the system faster with user charge revenues
pledged to pay off such loans. The construction
progress has not generally been held up by
physical inability to move earth or lay concrete.

Because the program has stretched out,
some segments that opened early in the pro-
‘gram have already required resurfacing or lane
additions to accommodate growing demand.
Upgrading standards of safety, environment,
and durability has meant design changes in
segments still under construction and retrofit to
those already in service. Some portions of the
system noted as ‘“‘open to traffic but needing
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Figure VI.7. Growth in Mileage and Cost of the Interstate System.

improvement” may be early-opened highway
subject to this upgrading. It should be noted
that even if the entire Interstate System had
been completed according to the original
schedule, the needs for rehabilitation and ca-
pacity increase would still have occurred. Thus
a portion of the listed costs to complete the
system would have occurred in normal opera-
tion.

Finally, it should be noted that those por-
tions of the system yet to be completed tend to
be those involving the greatest controversy
with respect to route location, environmental
impact, etc., and those having the highest cost
in land acquisition, relocation, and construc-
tion. Thus to some degree, a process of “natu-
ral selection” has left to the last those portions
most vulnerable to further inflation in prices.

Despite schedule slippage and inflation
impacts, most of the Interstate System is in
place and operating. In terms of efficiency, the
Interstate System has shortened traveling time
between most of the Nation’s cities.

Prior to the imposition of the nationwide
55-mph speed limit in 1973, the average speed
on rural (non-Interstate) arterial roads was
57.1 mph; in the rural portion of the Interstate,
average speed was 65 mph. In the urbanized
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areas, the average speed on principal urban
arterials was 35 mph or less; on the urban
portion of the Interstate, 52 to 57 mph.

Speed is desirable on highways only if
combined with safety, and here the Interstate
has been a resounding success. Accident
rates, injury rates, and fatality rates on the
Interstate are well below the average for all
highways. A comparison is made in table VI.2
between the completed segments of the Inter-
state and the existing conventional roads.
Compared to existing roads, the occupant of a
car on the Interstate System has a far lower
chance of being in an accident, of being killed,
or of getting injured.

Table V1.2
Safety Impact of the Interstate System

Ratio:

Rates Interstate/

Type Interstate Existing

E xisting
Accident Rate' Urban  50.12 137.62 .36
Rural  25.43 66.28 .38
Injury Rate’ Urban 77.21 210.55 .37
Rural  41.84 114.98 .36
Fatality Rate’ Urban 1.32 2.40 .65
Rural 1.80 5.14 .35

'Occurrence/100 million vehicle-miles traveled.
Source: “Fatal and Injury Accident Rate.” Federal Highway Administration.



Equally important, the Interstate System is
being used. Of the 1.33 trillion vehicle-miles on
all streets and roads in 1975, more than 19
percent were on the Interstate System which
comprises only about 4.6 percent of the
Federal-aid highways and only 1.1 percent of
the Nation’s total street and road network. The
average mile of Interstate Highway handled
about 17,000 vehicles per day as compared to
about 960 for the average of the entire street
and road system.

The map shown in figure VI.8 indicates the
average annual daily travel (ADT) on segments
of the Interstate System in 1975.

How will use of the Interstate System
grow? As total highway vehicle-miles traveled
expands to more than 1.8 trillion in 1990, the
portion carried by the Interstate System may
expand to as much as 26 percent of the total,
nearly doubling the present loading of the sys-
tem to more than 400 billion annual vehicle-
miles. Because of differing growth rates, the
average vehicles per mile handled will grow
more rapidly in some regions than in others.

The map of figure VI.9 presents the fore-
cast average daily traffic on the Interstate for
1990. The growth in volume is evident every-
where with many sections showing more than
60,000 vehicles per day.

Highway Congestion and Capacity

The capacity of a highway is defined as the
number of cars (or car equivalents) per hour
that can safely pass over the road. The freeway
design standards for the Interstate System call
for a highway geometry that is safe at speeds
well in excess of 70 mph. However, at this
speed much of the highway is occupied by the
empty safety interval between cars. At lower
speeds, although the individual car takes
longer to traverse a particular stretch of high-
way, the safety interval reduces more rapidly so
that the total number of cars per hour over the
segment actually increases. As illustrated in
figure VI.10, this ability to handle increasing
volume with decreasing speed continues down
to a speed near 30 mph, where the safety
interval becomes relatively small and the length
of the car itself is a significant part of the total
highway occupancy. As speed decreases fur-
ther, the number of cars per hour that can pass
over the highway decreases.
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Trucks or buses in the traffic stream take
the place of several cars and, if the terrain is
hilly, causing the trucks to slow down, the
effective space occupied by the truck is even
larger. The curve “A” of figure VI.10 becomes a
family of curves for various truck (and bus)
percentages and terrains.

Operating Speed (mph)

500 1000
Volume (vehicles/hour)

1500

Source: Highway Design Criteria, Federal Highway Administration.

Figure V1.10. The Relation Between Highway-
Traffic Volume and Speed.

In determining the number of lanes a high-
way needs, the first step is to estimate a design
hourly volume (DHV) for a design year. Many of
the early segments of the Interstate System
were designed for the traffic expected about
1975. The practice is to use a DHV near the
peak-load condition (the loading expected for
the 30th worst condition of the year) and to a
speed appropriate to the condition. On the
Interstate System, the speed for DHV was
55 mph for the rural sections and 45 mph in
urban sections. Given the terrain and expected
truck percentage, computations similar to fig-
ure VI.10 will yield the volume each lane can
handle at the speed. The number of needed
lanes is simply the DHV divided by the indicated
lane volume, rounded up to full lanes.

The highway designed in this fashion
would carry cars moving at the speed limit most
of the time and even when loaded to design
volume would still move cars at a brisk 45 to
55 mph. For the still higher traffic loads, the
highway retains a reserve to slow down still
further and handle more cars. The “potential
maximum volume” with all lanes loaded up to
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FIGURE VI.8. 1975 DAILY AVERAGE TRAFFIC ON INTERSTATE
AND DEFENSE HIGHWAYS



the appropriate maximum of figure VI.10 indica-
tes the largest load the road can handle safely.?

The Interstate System was analyzed to
examine how the number of lanes existing or
now being constructed in accordance with the
specified Interstate System will match the ex-
pected 1990 traffic volume.

The analysis indicates that without con-
scious shifts in public policy resulting in in-
creased use of competing modes, 28 percent
of the rural Interstate mileage will experience
traffic demand exceeding design volume in
1990; 3 percent will exceed potential maximum
volume. For the urban areas, 53 percent will be
beyond design and 25 percent beyond poten-
tial capacity. Figures VI.11 through VI.14 show
these estimates for each State. In considering
the data of the maps, several points should be
kept in mind: First, since the original design
date of the Interstate System was 1975, many
of the earlier portions were designed for ex-
pected traffic volumes considerably below that
of 1990. Georgia, for instance, shown with a
high percentage of its system loaded beyond
capacity in 1990, has some very “old” seg-
ments. Second, minimum freeway safety de-
sign standards require four lanes which may be
in excess of that needed just to provide capac-
ity. Many western Mountain States’ Interstate
Highways are thus “overdesigned” with re-
spect to capacity in order to meet safety stan-
dards. Third, the urban classification includes
segments that were rural when they were de-
signed but, because of urban growth, will be in
the urban classification by 1990. Urban high-
ways have a strong impact on land use which,
in turn, tends to create increased traffic de-
mand on those highways to fill any unused
capacity. Fourth, it should be noted that by
1990, several Eastern States will have little or
no rural highway. Conversely, some western
Mountain States have little urban mileage; the
indication of a high percentage of overloaded
urban highway may involve comparatively little
actual mileage. Finally, these projections are
based on reports from states which may not

*The underside of figure VI.10 is an unstable region.
When a road is loaded to maximum throughput volume
and still more cars try to use it, the interval between cars
may drop below the safe distance, sooner or later an
accident results, and the flow rate drops catastrophically.
Otherwise, drivers simply slow down to ‘‘bumper-to-
bumper” traffic.
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always reflect consistent data and on the as-
sumption of no basic change in present auto-
mobile usage habits.

Despite the above caveats, the maps
present patterns of great interest in planning. It
is obvious that considerable additional effort
will be needed if the Interstate System is to be
kept operating as designed for the next 15
years. Furthermore, while the analysis that
produced the maps did not consider it in detail,
maintenance costs on the highly loaded seg-
ments will increase with traffic. These new
capital and maintenance expenditures will be
unevenly distributed and probably concen-
trated heavily in the East. The pattern may
differ considerably from the distribution of funds
during past Interstate construction.

The Highway Congestion Issue
The indication that a significant portion of the
Nation’s number one highway system can be
overloaded before it is completed raises issues
both of what to do about it and how to pay for
whatever is done. First, for the problem of what
to do, the alternatives are essentially these:
e Do nothing — If no steps are taken to in-
crease the capacity of the potentially over-
loaded segments of the Interstate System, the
first impact would be a reduction in speed as
shown earlier in figure VI.10. However, since
the Interstate routes do not exist in a vacuum,
traffic would not come to a dead stop at the
maximum volume capacity point. Rather, as the
Interstate slowed down and became less at-
tractive, traffic would divert to other routes, to
other times on the same route, and to other
modes. Parallel routes or modes, in turn, would
begin to load up and might approach their own
capacity limits. Diversion to other destinations
might take place so that the entire region would
tend toward being congested everywhere at
some date considerably further into the future.
The cost of the “do-nothing’’ stance is the
price that everyone pays for the added time,
inconvenience, degraded safety, etc., of con-
gestion. Each individual who elects to divert
from the preferred Interstate route usage does
so because the alternate he diverts to is mar-
ginally better—lower in overall cost at the time
he diverts. If the alternate were much better, he
would have diverted earlier; if it were worse, he
would not divert at all. Thus all of the traffic
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which would have flowed over the Interstate
segment pays the congestion penalty of the
speed loss, inconvenience, and the other price
components of the last traveler who diverts.
Because the demand total is large, the conges-
tion cost can be very large and a do-nothing
stance cannot be tolerated for long.

e /nformation assistance — Some portion of
congestion occurs needlessly for lack of knowl-
edge on the part of the travelers. There will be
those whose choice of time of day or specific
routing for the trip would make very little differ-
ence but who got tied up in congestion simply
because they did not know it was ahead or how
to avoid it. Since the early stages of chronic
congestion are characterized by occasional
local peak-load jam-ups, inducing some of the
traffic to avoid these trouble times and places
can avoid or alleviate the flareups and post-
pone the acute problem. If the cost to those
who divert is very low and the cost to provide
the information to let them do so is likewise low,
then the benefits to all the other travelers who
avoid congestion can outweigh these small
costs.

Highway information systems are dis-

cussed at greater length at the end of this
section. Not only are they useful tools to delay
the onset of acute congestion, but they can
play a significant role in accident prevention,
energy conservation, and pollution control. The
development and implementation of informa-
tion systems for the Interstate and other high-
ways is a current Federal effort.
e Enhancement of alternatives — Under con-
gestive situations, all the traffic that flows
“pays” the same penalty as the last man who
diverts. If the service on the alternate can be
improved, then all the traffic benefits, and if the
cost of that service improvement is low, then
such a course may be attractive.

Section 126 of the Federal-Aid Highway
Act of 1973 required that each State highway
agency, in consultation with appropriate local
officials, select Federal-aid primary route candi-
dates for improvement priority. In order to be
eligible for status as a priority primary, a route
must meet the following criteria: (a) be high-
traffic routes or segments, (b) be highways on
the Federal-aid primary system, (c) be routes
that connect to the Interstate System,
(d) supplement the service provided by the
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Interstate System by furnishing needed ade-
quate traffic collector and distributor facilities.
From among the eligible routes, each State
selected top priority routes which amounted to
5 percent of the 1972 non-Interstate mileage in
the State. If the priority primary system were
completed, over 90 percent of the top priority
routes would be at least four lanes wide, and 85
percent of these routes would provide some
degree of access control.

By virtue of eligibility criteria (c) and (d),

the priority primary routes may, in fact, be ex-
pected to feed the Interstate and increase the
volume of traffic on the rural Interstate System,
thus possibly exacerbating congestion. A com-
parison of priority primary route locations with
respect to congested rural Interstate links re-
veals that the number of routes and the amount
of mileage on priority primaries that parallel the
rural Interstate routes is almost negligible.
There is not now any active Federal program to
build up parallel alternates to the Interstate
routes, although a general upgrading of the rest
of the Federal-aid system is an expressed goal
once the Interstate has been completed.
e Other modes — The diversion of both pas-
sengers and freight to other modes where ca-
pacity is underutilized could facilitate the reso-
lution of the Interstate congestion problem. Rail
passenger service, which prior to Amtrak had
generally been deteriorating with respect to
time, cost to user, and frequency, has large
unused capacity. Severe congestion on the
Interstate System may induce increased train
ridership. However, rather than allowing rail
passenger service to become a last resort for
highway users, the Congress has given Amtrak
the mandate to take positive steps to promote
ridership by providing fast, reliable, comfort-
able, and convenient service at a reasonable
cost. A car-train operation, such as Auto-
Train™, is attractive to many users because
they have their own automobiles available at
the origin and destination of their trip.

In order for rail actively to capture a
greater share of the freight market (as opposed
to default due to eroded highway service
quality), some of the recommendations made in
chapter VIl should be implemented. Examples
are network restructuring and consolidation,
performing maintenance functions with respect
to rights-of-way and equipment that have hith-



erto been deferred, and increasing the
productivity of equipment and facilities. A par-
ticularly attractive type of rail freight service
involves the transport of truck trailers-on-flat-
cars (TOFC). Time and cost of transshipment
from truck to boxcar and later from boxcar to
truck are saved. Studies of ways to enhance
TOFC are in progress.

e Added highway capacity — Another high-
way-oriented alternative would be to increase
the capacity of the Interstate System by adding
lanes where appropriate, i.e., where econom-
ically justified and where environmental and
social considerations permit. Social consider-
ations might not prove a major impediment
because the primary focus here is on expan-
sion of an existing facility. However, environ-
mental constraints may stem from potential
added noise and added vehicle emissions dele-
terious to air quality. In the case where extra
lanes can be constructed on the present me-
dian, acquisition of additional right-of-way
would be unnecessary; expansion to the
present shoulder could eliminate runoff areas
and noise barriers thus necessitating some
further right-of-way acquisition. Even if environ-
mental impact statements and public hearings
are required, completion time for added lanes
should be far less than if a wholly new facility
were being contemplated.

Although added Interstate lanes would in-
crease capacity, during the construction period
existing congestion could be exacerbated. The
cost of enlarging tunnels, cuts, fills, or con-
structing new structures such as bridges could
be so large that lane expansion in some loca-
tions might not be feasible.

To the extent that congestion is caused by
commercial truck and bus traffic, one relief
might be to divert this segment of traffic to
exclusive lanes or routes. The alternative is
discussed more fully in the section on “Segre-
gation’ that follows.

The most expensive and time-consuming
congestion relief measure is the construction of
wholly new freeway-caliber highways. There is
not now any plan for any new general post-
Interstate network construction, although indi-
vidual links might be authorized. The possibility
of using an abandoned railway right-of-way as
an exclusive truck route is also discussed later.

The problem of Interstate congestion and
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what to do about it has generally been ap-
proached on a segment-by-segment basis by
the individual States. However, in view of the
widespread congestion possible in the future
and the potential severe highway funding prob-
lem, a concerted national planning effort is
required. Such an effort must occur in time for
the measures to be implemented and before
some of the options, such as railroad diversion,
have been lost. It is proposed, therefore, that a
multimodal planning study be undertaken in
conjunction with the States and appropriate
private entities to develop optimum means for
insuring adequate capacity for Interstate High-
way movement. Such a study should be timed
for completionin 1978.

The Highway Funding Issue

The capital-cost estimate for the Interstate Sys-
tem through 1990, in excess of $45 billion,
includes both completion of the planned net-
work to freeway standards and the expected
level of expenditures needed for improvement
and rehabilitation of the existing segments.
Over most of the period since World War I,
capital cost has comprised roughly half the
annual combined disbursements for highways
by all levels of government. Maintenance has
made up about a quarter of the total, and debt
retirement, bond interest, administration, and
highway patrol share the remaining quarter. For
multilane principal arterials, the maintenance
costs vary from $8,000 to $23,000 per mile per
year. Over 15 years, maintenance of the 42,500
miles of the Interstate System will add about
two-thirds of a billion dollars a year to the cost
of the Interstate System. Administration, patrol,
debt retirement, and interest will add a similar
amount. Thus, the total remaining Interstate
System expense to be borne by all levels of
government through 1990 will be near $70
billion.

An issue of increasing importance to the
Interstate System and to all parts of the na-
tional highway system is that of finances. Over
the past half century and more, the funding of
highway construction, operation, and mainte-
nance has had several important characteris-
tics:

e The source of funds (see fig. VI.15), particu-
larly at State and Federal levels, has been
primarily through imposts on the users of the



highway system. A variety of taxes has been
applied but the mainstay has been fuel taxes.

e The tradition has been for “free” rather than
toll highways. About 5 percent of the Interstate
System is toll, a fraction far above that for the
total road and street system. In general, how-
ever, the construction, operation, and mainte-
nance of the Interstate System depends on the
same user-impost structure that supports all
other streets and roads.

State and Local

Fines 0.5%, Other Fees and Taxes 6.1%

Special Commercial Taxes 1.6%,
Drivers License
2.0%

Trucks and Bus Registration
(10.6%)

Auto, Motorcycle,
and Traller Registration
(17.3%)

Fuel Taxes (61.9%)

Federal
Lubrication Oll
(1.31%)

Tubes

Parts and Accessories
(2.31%) (.53%) Tread Rubber
(.33%)

Vehicle Use
(3.50%)

and Trallers Gasoline Tax

(63.78%)

Source: Highway Statistics, Federal Highway Administration.

Figure VI.15. Highway Revenue Sources.

o The Federal-aid role has been one of sup-
porting capital outlays. States and localities
have supported a matching fraction (50 percent
or less) of capital costs on the Federal-aid
system, all of the capital costs of the non-
Federal-aid remainder of the system, and the
operation and maintenance of all of the system.
The Federal-Aid Highway Act of 1976 autho-
rizes for the first time additional funds for
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.. resurfacing, restoring, and rehabilitating
those lanes on the Interstate System which
have been in use for more than five years and
are noton toll roads.”

The heart of the issue is that highway
costs of all types have been inflating rapidly
while revenues have not. Most highway cost
indices, as shown in figure VI.16, have been
growing more rapidly than the consumer price
index but the principal source of revenue, the
fuel tax, has been by tradition fixed in current

cents per gallon. In real dollars, the revenue
has been falling since the late 1960’s.

1967 = 100
% 01950 1952 1954 1956 1958 1960 1962 1964 1966 1968 1970 1972 1974 1976
T T 17
270— Composite
240

120 oalas e

100 - T
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NOTE: All points from 1950 through 1962 reflect mathematical conversions
from the 1957-59 base to the 1967 base. Beginning with 1962, the points
represent three—quarter moving indices, using 1967 base quantities, and are
plotted on the middle quarters of the three-quarter periods.

Figure VI.16. Composite Price Index
for Highway Construction.

The impact has been the postponing by
States of new highway construction and a shift
to capital expenditures for major repairs, ca-
pacity expansions, and the safety improve-
ments of the existing network. As financial
pressure increased, capacity and safety im-
provement gave way to repair and resurfac-
ing—simply keeping up with the ravages of
time, wear, and weather. As of mid-1976 a total
of $7.7 billion in unobligated Federal-aid funds
remained undistributed to the States, largely
because the States could not find means to
raise the matching funds. Half a billion dollars
of these unobligated funds were earmarked for
safety projects.

A new factor, which will exacerbate the
inflation effects, is contained in Federal policy
and action on motor vehicle fuel economy.
Under the Energy Policy and Conservation Act,
new automobiles will be required by 1985 to
deliver nearly twice the miles per gallon of 1974
model cars. Fuel economy improvements are
expected for the truck and bus fleets as well.
Despite a 40-percent increase in the number of
annual miles driven, the 1990 total fuel con-
sumed for highway transportation may be less
than in 1975. If past inflation rates persist and



present cents-per-gallon fuel taxes continue, it
is conceivable that by 1990 the total highway
revenue to Federal, State, and local jurisdic-
tions would not be sufficient even to operate
and maintain the present highway systems.

It is obvious that the highway system now
in being must be maintained, repaired and up-
graded in safety. Completion of the Interstate
Highway System by 1990 is required by law
although some controversial sections not es-
sential to the national system may be dropped
for social or environmental reasons.

During recent years of rapidly escalating
foreign crude oil costs and domestic economic
recession, adding new taxes to motor vehicle
fuel costs has been an unpopular action for
either the Federal or State governments to
take. If future foreign crude prices stabilize and
the domestic economy grows as in the planning
forecast, then it may become feasible to alter
fuel taxes to account for both inflation and
improved motor vehicle fuel economy. Such a
tax increase should not be regarded as a man-
date solely for road building or for energy con-
servation, but rather as a continuation of the
“user pays” principle in transportation.

More and more, as the transportation
modes come to be regarded as integral parts of
a national transportation system by both the
public and private sectors, investment deci-
sions will reflect consideration of all the alterna-
tives rather than a modal earmarking of reven-
ues. Some expenditures for added highway
construction are likely to be judged advisable;
but in other cases, the public interest—
including the interest of highway users—may lie
with one of the other alternatives discussed
above. For the highways, the intent should be
to consolidate and improve the system now in
being and to concentrate on optimum manage-
ment of that system in order to realize its full
potential for capacity and safety.

Highway Information System

If the potential capacity of the highway system
is to be realized, people who drive and use the
vehicles that travel that system must have ade-
quate and timely information about the roads.
Such information includes *‘static” information
about the system—maps and fixed signs—and
variable information about current conditions in
the system, both for control and advice. Maps,
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at various levels of detail, were previously avail-
able free from oil companies, as membership
items in auto clubs, and for sale by commercial
map-makers. By the mid-1970’s, however,
many oil companies are restricting their free
map distribution and the trend is toward State-
produced maps and toward retail sales of com-
mercial maps. However produced, an up-to-
date road map is essential for effective use of
the highway system.

A major change in fixed highway signs has
come about during the last few years under the
aegis of the DOT. The increased freeway
speeds combined with greater levels of inter--
state and international travel emphasized the
need for markers that could be understood
rapidly, with minimum ambiguity, and small de-
pendence on written language. The inter-
national-type pictorial signs are now familiar to
most drivers and are replacing earlier markers.
Color and shape coding as well as pictorial
symbolism assist the information flow. Highway
pavement markings are being standardized
nationwide.

Variable highway information has long
been used for traffic control in the form of signal
lights and lane markers. Increasingly, auto-
matic traffic control devices are being tied in
with sensors to make control flexible with con-
ditions rather than fixed to a rigid time schedule.
Variable message signs, which began with a
two- or three-word vocabulary, now have a
broad choice of words that can be displayed
under remote control to warn of danger ahead,
to change speed limits, to indicate alternate
routes, etc.

Maximum real-time information transmis-
sion is via voice radio. Many cities have long
had helicopter traffic reports via commercial
broadcasting stations. Such reports are limited
by the inability of the single observer to be all
places at once or to anticipate incipient system
demands. When the helicopter observer hap-
pens on the scene just as the buildup starts, he
may be instrumental in averting a major traffic
jam; otherwise he may serve only to tell motor-
ists trapped in the jam how big it really is.

Citizens’ band (CB) radio jumped to promi-
nence in 1975. A broadly based vehicle inter-
communication system has great information
potential. At present, the CB channels carry a
miscellany of chatter including road condition



information, which may be useful if the sender
and receiver happen to be in the right place at
the right time. As the number of CB sets in-
creases, the chance of having someone in the
right places will go up, but the chance of being
able to find a clear channel for transmission will
go down.

The Federal Communications Commis-
sion has recently allocated AM radio bands for
official highway information use. The motorist
will be able to tune his car radio to these bands
and receive voice communication from a low-
power local transmitter. Such a system is now
in use in some scenic areas as an audio “‘tour
guide” and by at least one State to give real-
time highway conditions in mountain passes.
“Canned” messages can be repeated at short

regular intervals or triggered by roadway sen-
sors. Message length to moving vehicles is
limited by the time the vehicle remains in range
of the transmitter, but the potential information
content for even a few seconds is far beyond
the most ambitious variable message sign.

For the future, the Interstate System will
see an increase in the use of both variable
message signs and highway band AM radio.
The latter will be used both for short-message
application to moving vehicles and for longer
messages to cars parked at highway informa-
tion centers. Such centers, often at State bor-
ders or at entrances to particular regions, will
provide all levels of information and direct wire
reservation service as well as personal consul-
tation.

INFORMATION KIOSK



INTERSTATE BUSES

Introduction

The interstate and intercity bus industry pro-
vides the most ubiquitous service of any of the
common carrier passenger modes and con-
nects approximately 15,000 communities of
which only about 1,000 are served by other
public intercity modes. Ninety-six percent of the
small towns with populations between 2,500
and 5,000 and 100 percent of the towns and
cities over 5,000 have intercity bus service.
Figure VI.17 shows the major intercity bus
routes in existence in 1975. In 1975, approxi-
mately 60 percent of the passengers using
common carriers used intercity buses. How-
ever, because intercity buses are used primarily
for shorter trips, they log only 15 percent of the
passenger-miles. In 1974, the average intercity
bus trip was 116 miles in contrast to an average
trip length of 689 miles for domestic trunk
airlines, 300 miles for local service airlines, and
102 miles for commuter airlines. The bus indus-
try is unique because transportation is provided
by private companies which receive neither
direct subsidies nor tax exemptions. Intercity
buses are, for the most part, profitable. The
return on equity for the period from 1960 to
1975 ranged from 11 percent to 18 percent,
surpassing the other transportation modes.

The consistent profitability, static but high
level of ridership, and output stability in terms of
bus-miles, passenger-miles, and passenger-
miles per bus-mile of the industry is enigmatic,
but may reflect the influence of two opposing
forces. On the one hand, the general increase
in passengers using public modes would be
expected to bolster bus usage, while rising
personal income would be expected to de-
crease bus usage in favor of air and private
auto. Yet, as table VI.3 shows, the level of
service has remained relatively constant. Thus,
these two trends might be offsetting one an-
other.

One factor contributing to bus profitability
has been the diversification of service from
almost solely regular route service to include
charter, special service, and package express,
all of which have grown significantly in recent
years. In 1974, 26.9 percent of operating reven-
ues stemmed from these nonregular route
services. The profitability of charter and special

Table V1.3
Bus Carriers Level of Service

Class 1 Carrlers

Route-Miles Served

Year
(thousands)

Companies Buses

1939 165 180 7.283
1950 194 228 14,208
1960 143 207 11,093
1963 147 221 11,036
1968 173 217 12,300
1968 75 192 9,480
1969 70 193 10,003
1970 n 194 10,158
1973 7 199 9,000
Class 1, 2, 3 Carriers
Total
Year Carriers Buses Route-Miles BuAs"Aw"es
(thousands) (millions)
1960 1,150 20,944 265,000 1,092
1963 1,100 21,100 260,000 1,155
1968 1,050 22,100 264,000 1,190
1970 1,000 23,100 267,000 1,204

1973 1,000 22,300 271,000 1,175

'On January 1969, the test for Class 1 classification was changed, the data

before and after 1968 are not comparable.
Source: National Association of Motor Bus Owners, Bus Facts, 1975.

bus service may be partially due to near-
capacity loading, a common characteristic of
these services.

Bus Industry Organization

The lack of growth of the intercity bus industry
may be attributable to its structure. Although
677 bus companies regulated by the Interstate
Commerce Commission (ICC) were operating
in 1974, the disproportionate share of passen-
ger revenues received by Greyhound and Con-
tinental makes the industry, effectively, a “‘duo-
poly.” Together, the two companies account
for 65 percent of intercity bus passenger-miles
and over 80 percent of class | carrier
passenger-miles. (In 1974, 74 companies were
classified class |, earning gross annual operat-
ing revenues of at least $1 million. Class I
carriers earn $200,000 to $1 million annually,
while class Ill carriers have gross annual oper-
ating revenues below $200,000.)

The Motor Carrier Act of 1935 placed
intercity buses under the purview of the ICC,
which has restricted market entry to protect the
viability of existing carriers. Applicants for new
routes must not only demonstrate financial
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FIGURE VI.17. 1975 MAJOR INTERCITY BUS ROUTES.



soundness, i.e., be “fit, willing, and able,” but
must also prove public convenience and ne-
cessity. Generally, if a proposed operation will
overlap significantly with existing routes, an
operating certificate will be denied on the
grounds that duplication is wasteful and com-
petition destructive. Table VI.4 illustrates the
disposition of 130 applications for entry or ex-
tension handled by the ICC between 1960 and
1970. Noncontroversial cases are decided by a
hearing examiner rather than by the ICC.

Table V1.4
Number of Approvals and Denials of Operating
Authority
Applications Regular—route Charter Special Contract Limousine
Applications
approved 35 15 20 2 8
Applications
denied 20 12 13 4 1
Percent
denied 36% 44% 39% 67% 1%
Reason for denial:
“No Need"” 12 10 7 3 1
Percent of those )
denied for
“No Need"” 60% 83% 54% 75% 100%

Source: ICC, Motor Carrier Cases.

Although the ICC cannot prohibit the ter-
mination of an operation, it can insure that
unprofitable lines will be retained (probably at a
very low service level) by ruling that a carrier’s
profitable and unprofitable lines must be termi-
nated concurrently. The ICC also determines
whether proposed fare changes should be im-
plemented. Through 1970, virtually all pro-
posed fare changes were assumed to be “just
and reasonable.” However, since then, the
Commission has denied several proposed rate
increases. For example, in 1973-74, subse-
quent to passengers formally protesting in-
creased fares, the Commission granted an in-
terim 3-percent increase rather than the pro-
posed 5 percent. In evaluating the proposed
fare increases, the ICC examines the operating
ratio—the ratio of operating expenses to oper-
ating revenues for the industry as a whole.
Comparisons with other modes and industries
cannot be made due to the uniqueness of the
operating-ratio test while rate of return on in-
vestment, the standard by which other indus-
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tries are evaluated, is ignored because of the
low capital investment for intercity buses.

The Reed-Bulwinkle Act of 1948 ex-
empted joint fare decisions by members of the
National Bus Traffic Association (NBTA) from
antitrust violation proceedings. Approximately
400 intercity bus companies, which together
account for 90 percent of intercity bus reven-
ues, belong to the NBTA. While the NBTA
performs a valuable function in facilitating the
establishment of joint fares and routes, one of
the adverse effects of the antitrust exemption
enjoyed by the NBTA has been the virtual
disappearance of price competition throughout
the regular route portion of the intercity bus
industry.

State Regulation

In addition to Federal regulation by the ICC,
States also have authority over buses traveling
within their boundaries. States have focused on
safety and the effect of buses on highways. To
protect highways from wear and tear, bus size
and weight have been restricted. As of 1976,
fourteen States had yet to pass enabling legis-
lation permitting increased bus widths. Like the
ICC, States have tended to limit entry, perhaps
contributing to a lower quality of service than
would exist under a more competitive situation.

Vehicle Characteristics

Energy Efficiency. \n comparison with other
modes, intercity buses are highly energy effi-
cient. Table VI.5 indicates the superiority of
intercity buses with respect to passenger-miles
per gallon and seat-miles per gallon.

Safety. The intercity bus is one of the safest
modes of travel. In 1975, intercity buses had a
fatality rate of 0.012 per 100 million passenger-
miles; all public modes proved safer than auto-
mobiles, which had 1.4 fatalities per 100 million
passenger-miles.

Environmental Impact. Most intercity
buses are powered by diesel engines, and they
compare favorably with other modes in terms of
environmental disruption. The worst bus pollu-
tion problem is the emission of high amounts of
oxides of nitrogen (NO, ). Any increase in bus
service may accelerate air quality deterioration
unless methods to control this emission are
developed. Table VI.6 illustrates the pollutants
emitted by buses in 1973 in pounds per 1,000
seat-miles and grams per gallon.



Table VI.5
Energy Efficiency By Mode

Mode Passenger-Miles Per Gallon

Automobile

Subcompact

Average 48 30 30 32 38
Intercity bus 118 110 104 125 82
Train

Cross-country 36 50 150+ 80 46

Metroliner

Commuter

Suburban
Airplane

Wide-bodied jet

Average 15 16 14 14 16

. FEA DOT/ DOT/ . .

Investigator Tsc OTEP Hirst Hirst

Source: Boeing Intercity Passenger Transportation Data.

Operating Cost. Buses, with an operating
cost of 5.8 cents per revenue passenger-mile
(1974), are less costly to operate than other
public modes. Whereas fuel, comprising 35
percent of operating costs, is the major ex-
pense for airlines, labor is the primary expense
for intercity buses. From 1960 to 1974, the ratio
of labor costs to total operating costs rose from
47.6 percent to 59.9 percent. Although the
number of drivers remained fairly constant be-
tween 1960 and 1973 (respectively, 16,786 and
15,574), their average annual earnings, unad-
justed for inflation, grew from $6,322 to
$12,830. Higher speeds improve both labor and
vehicle productivity — passenger-miles per
driver and passenger-miles per hour — but at
the same time increase fuel costs.

Table V1.6
1973 Intercity Bus Emission Factors
Seat-Miles
(pounds/thousand) Grams/Gallon

co 0.67 102.15
HC 0.11 16.79
NO, 1.12 167.98
S0, 0,08 12.25
Particulates 0.04 5.90
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Seat-Miles Per Gallon

100 100 85 91
32 25 64 78
125 78 215 300 250 270
80 50 144
75 210 210
100 200
200 400
22 40
21 18 34 52 52 22
NCMP Mooz  Rice oot/ Fraize Lieb Austen

Traveltime. Although intercity buses appear
good in terms of energy efficiency, safety, and
pollution, their current service characteristics
may make them relatively less attractive, with
respect to overall traveltime and convenience.
Intercity bus speeds (and, therefore, traveltime)
improve as the Interstate Highway System
grows. However, the 55-mph restriction has
increased traveltime somewhat. Access and
egress to terminals, which are predominantly
located in downtown areas (often in deterio-
rated sections), may be time consuming be-
cause of traffic congestion. Thus, although line-
haul time may be competitive with automobile,
the overall traveltime for intercity buses may be
much greater. For trips with final destinations in
urban areas where public transportation is
available, buses (like rail) may be preferred to
automobiles, so that parking and maneuvering
an automobile through an unfamiliar city may
be avoided.

Public Attitude. Large segments of the trav-
eling public view bus travel unfavorably. The
groups that rate bus travel as undesirable and
the percentages of that group who agree with
the negative view are the following: suburban-
ites, 66 percent; 18- to 29-year-olds, 63 per-
cent; college educated, 64 percent; whites, 57
percent; income over $15,000, 65 percent; fre-
quent business travelers, 73 percent; and fre-



quent pleasure travelers, 65 percent. Perhaps,
the belief that buses are the least comfortable
mode is one aspect of the negative reaction.
Almost 25 percent of the respondents agreed
with the statement that bus seats are too small
and cramped. Recent legislation permitting the
increase of bus widths from 96 inches to 102
inches will improve rider comfort as new buses
are phasedin.

A factor that may contribute to the nega-
tive perception of bus travel is the lack of
through ticketing and automatic baggage trans-
fer. Unlike flying, passengers often claim and
recheck baggage as well as purchase a new
ticket for each leg of a journey. Additionally,
information on bus schedules and fares is often
difficult to obtain except at a major terminal.
Consequently, a passenger may not know in
advance the interface between all segments of
a trip. Obviously, this can lead to missed con-
nections and long layovers.

Improved information dissemination re-
garding fares, schedules, and connections for
all destinations is recommended at all terminals
and ticket counters. Similar information for des-
tinations served solely by other bus companies
should also be available. Coordination among
bus companies and between modes can facili-
tate passenger travel by eliminating such incon-
veniences as the need to transfer baggage and
to purchase tickets at each transfer point.

The Future of Intercity Buses

Future Performance. Given the assump-
tions of this analysis regarding economic
growth, population increase, and the availability
and price of oil, passenger-miles by intercity
buses are forecasted to increase from 25.7
billion in 1975 to 31 billion in 1980 to 38.3 billion
in 1990. However, buses will account for only a
slightly larger percentage of intercity passen-
ger-miles: 2.2 percent in 1975, 2.3 percent in
1980, and 2.3 percent in 1990. The increase in
population countered by the rising personal
disposable income affects bus growth. The
average length of bus trips is expected to re-
main approximately the same as patronage
stabilizes in the short-haul markets. An unanti-
cipated severe fuel shortage, however, could
result in diversion from automobiles as well as
airplanes to buses.
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Buses may opt to diversify service to at-
tract a higher level of ridership. In addition to
being used by persons who cannot afford the
cost of other modes, and expansion of charter
and special service, discretionary use may be
induced if bus companies develop premium
service. Unlike regular service characterized by
relatively low fares, premium service would
command higher fares to cover the cost of
refurbished or new terminals featuring the
amenities of airports, such as car rental service,
attractive restaurants, and new buses with inte-
riors somewhat resembling the inside of an
airplane. The presence of hostesses and hosts
serving drinks and snacks may also be a fea-
ture of premium service.

Regulatory Reform. Probably the most sig-
nificant impact on the intercity bus industry
would result from the adoption of the adminis-
tration’s proposed amendment to the Interstate
Commerce Act, the “Motor Carrier Reform Act
of 1975” pending before Congress as of June
1976. By lowering barriers to market entry and
exit and by increasing management’s discre-
tion to set fares and experiment with innovative
services, this proposed legislation seeks to
improve overall service quality and to restore a
measure of competition to the industry. The
contention that some routes will be terminated,
while wasteful duplication of services will result
elsewhere if the status quo is not perpetuated,
is most likely invalid. In many cases, small
operators provide more cost-effective service
on some routes than large-scale operators who
must pay high wages and overhead. For exam-
ple, in 1975, while operating costs for Grey-
hound amounted to approximately $1.20 per
bus-mile, the average for class | carriers was
under 90 cents per bus-mile. Class Il and class
Il companies exhibited a wide variation in
cost—some as low as 60 cents per bus-mile.
Thus, the unprofitable routes, which the ICC is
compelling large carriers to retain, could prove
profitable for smaller firms.

Although the Federal role in the intercity
bus industry is expected to remain minor, and
high profitability is expected to continue, State
and/or local governments may elect to share in
the responsibility for service on particular
routes by providing subsidies to the bus compa-
nies to insure more frequent service or contin-



ued service. For example, Michigan has set a
precedent by providing Indian Trails with a
subsidy to augment the route between Flint and
Chicago. Michigan has also subsidized some
endangered Greyhound routes in the Upper
Penninsula.

At present, the greatest Federal impact on
intercity bus travel is probably through its sub-
sidy of Amtrak operations, and to a lesser
extent, subsidies of Ic.cal service airlines. These
subsidies place the bus industry in a very unfair
competitive positior and unnecessarily jeopar-
dize the Nation’s only healthy common carrier
mode. This topic was covered more fully in
chapter V.

Vehicle Characteristics. Little improvement
may be expected before 1990 with respect to
the safety, energy consumption, and environ-
mental performance of intercity buses; they
already compare favorably with other modes
along these lines. The NO, problem most
likely will remain until appropriate new tech-
nology is developed and utilized.

Operating costs will continue to increase
commensurately with the price of labor, fuel,
and vehicles. Fares will undoubtedly be raised
to cover costs. More flexibility in setting fares
and increased competition from freer market
entry can insure greater operating efficiency
and reduce fares below their level under the
present regulatory system.

Traveltime cannot be expected to change
much on the long-haul portion of trips given
speed limit restrictions. Improving terminal ac-
cess and egress times depends on traffic con-
gestion abatement at trip ends. This, in turn,
entails diversion from single occupancy auto-
mobiles to other modes, or more intensive use
of automobiles and taxis. Consequently, signifi-
cant changes in traveltime are not anticipated.
However, the commitment of both Greyhound
and Trailways to the construction of suburban
terminals may result in shorter intermetropoli-
tan traveltimes because the traffic congestion
near a downtown terminal can be avoided for at
least one trip end. The Federal-Aid Highway
Act of 1976 permits, for the first time, the use of
102-inch-wide buses on Interstate Highways;
formerly only 96-inch-wide buses were permit-
ted. Wider buses should mean greater comfort,
but bus roominess is still likely to be less than
for coach class in a wide-bodied airplane. Fur-

156

thermore, intercity buses will no longer be at a
disadvantage with local transit in providing
charter services, because intercity buses will
no longer be narrower.

Summary

The lack of growth in the intercity bus industry
(despite a growing population) and the failure to
decline (despite rising affluence and absence
of subsidy) make intercity buses unique. They
have maintained a relatively high level of rider-
ship, although they have accounted for only a
small percentage of common carrier passen-
ger-miles. The steady performance of the past
25 years is expected to continue in the future.
Without critical shortages in fuel for automo-
biles, buses will continue to be primarily the
mode of the less affluent and will serve short-
haul trips. Premium service at higher fares is
likely to develop between a greater number of
major city pairs separated by relatively short
distances.

TRUCK FREIGHT

Intercity trucking carries about one-fifth of the
U.S. intercity freight in ton-miles of movement.
In so doing, trucking accounts for about two-
thirds of intercity freight revenue, a disparity
rooted in the nature and evolution of the truck-
ing industry.

The present-day truck is the 20th-century
descendant of the 19th-century horse and
wagon. The lineage still shows in the name of
the Teamster’s Union, but otherwise the evolu-
tionary change has been complete. At the turn
of the century, when the infant automobile was
just beginning to crawl around a few urban
streets, intercity freight was being carried com-
petently by a vigorous railroad industry. Horse-
drawn wagons filled the pickup and delivery
role. Except for some private haulage and the
movement of agricultural products to nearby
market, there was no intercity highway freight
mode to compete with rail. The first commercial
penetration of the truck was in the displace-
ment of the horse for urban hauling. As shown
in figure VI.18, the Nation’s truck population
reached a million just after the close of World
War |, grew to about 3.5 million by 1930, and to
5.0 million by the 1940’s.
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Source: Highway Statistics, Federal Highway Administration.

Figure VI1.18. Growth of Truck Registrations and
Ton-Miles.

The truck population has grown by a factor
of five since World War Il. Of the 25 million
trucks now registered, only a little over 8 per-
cent are the heavy types usually associated
with over-the-road intercity freight. About three-
quarters of all the vehicles registered as
“trucks” (shown in fig. VI.19) are less than
10,000 pounds gross vehicle weight (GVW),
and more than half of these are used for per-
sonal transportation. Vans, mobile homes,
campers, and recreational vehicles are regis-
tered as trucks in most States. About 1 truck in
5 is used in agriculture, and about 1 in 10 is
used by utilities or service industries to haul
personnel and tools rather than cargo. Per-
sonal truck ownership varies regionally, and
while 1 family in 3 owns a truck in the Mountain
States, only 1 family in 24 owns a truck in the
Middle Atlantic States.

Trucks are manufactured by the major
U.S. auto manufacturers but, unlike automo-
biles, at least a dozen other manufacturers
produce and sell significant numbers of trucks.
Special sizes and configurations exist in a wide
variety, and to a considerable degree, particu-
larly for large-size trucks, the combination of
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components is specified by the buyer. Trucks
are classified according to gross vehicle
weight, and only the two highest weight classes
(class VII, 26,001-33,000 Ib.; class VIII, 33,001
Ib. and above) are significant in intercity freight.
Class VIl includes the large diesel-powered
tractor-trailer combinations plus still larger
multiple-trailer rigs covered in figure VI1.20.

HEAVY

MEDIUM U‘)

100 T Other
For Hire
M

g

Wholesale and Retail

Construction

Agriculture

Utllitles

Services

Percent by Use

Personal Transportation

Percent by Size

Source: 1972 Truck Inventory and Use Survey, Census of Transportation,
U.S. Bureau of the Census.

Figure VI.19. Truck Distribution by Size
and Use.

Regulation

The size and shape of the large trucks engaged
in interstate freight movement reflects to a
large degree the bewildering array of State
regulations governing trucks. Maximum truck
height, width, length, gross weight, weight per
axle, number of axles, and distance between
first and last axles are all regulated by one or
more States, but the regulations may differ from
State to State and between the Interstate Sys-
tem and other highways in the State. Such a
familiar feature as the cab-over-engine design
is the result of maximizing the allowable pay-
load space within fixed overall length dimen-
sion. The development of a simplified, single
national size and weight code would materially
assist the flow of interstate commerce by motor
vehicle.
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Figure VI1.20. Distribution of Combination Trucks.

State size and weight regulations of trucks
(summarized in table VI.7) are aimed at safety,
at standardization of facilities such as under-
pass clearance, and at controlling the effect of
excessively high axle loading on the highway
pavement, bridges, etc. Historically, these re-
gulations grew up within individual States with-
out great need to coordinate with regulations of
neighboring States. Gross vehicle weight limita-
tions range from a low of 73,000 pounds in
Connecticut and Wisconsin to a high of
129,000 pounds in Nevada. Twenty-three
States have a limit of 80,000 pounds GVW but
not all these allow the same axle loads or
lengths. Thus a truck configured legally and
loaded to the limit in one State may be illegally
overloaded in the next, and underloaded in still
another State on the same route.

Interstate truckers have essentially four
options:

e Load and configure for the most restrictive
State en route,
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e Shift loads and/or reconfigure at State lines,
e Route circuitously to avoid restrictive States,
e Run illegally in restrictive States, avoiding
weighing stations and police.

The indications are that all four are used at
different times by many truckers.

States also levy special taxes on trucks,
principally to cover the added cost which these
large, heavy vehicles impose on their highway
system. As with size and weight regulation, the
tax rate and method of taxation differ widely
among the States as illustrated in table VI.8. All
States impose fuel taxes, but since these are
inadequate to cover highway cost of the large,
fuel-efficient vehicles, and since trucks could
traverse States by some routes without ever
buying fuel, a variety of other taxation schemes
have evolved. Many States reinforce fuel taxes
by requiring trucks passing through either to
buy fuel or else pay a tax equivalent to that
which would have been paid on fuel consumed
for mileage driven within the State, and many



Table V1.7

Truck Size and Weight Limits By State

State Height Width Length, Ft. Weight, Lbs.
(Ft., Ins.) {in.)
Single Axle Tandem Axle Gross Combination
Alabama 136 9% NS 55 NP NP 20000122 0001 20 000 40.000 (44,0001 ' 36,000 (39 600IF" 92.400 80.000 110%
Alaska”* 136 96°* as 65 65 0 20.000 20 000 34 000 34,000 105,500 No interstate None
Arivons 1360t % NS 40 65 65 65 20.000 20 000 34.000 34.000 80,000 80,000 None
Arkansas 136 9% NS 55 65 85 18.000 18.000 32.000 32.000 64,000 (73.280%" 73.280 None
Cattornia 1Beoat! 967" a0 60 65 65 20 000 20.000 34,000 34,000 80.000 80,000 500 1b /
Coiorado ERRET TR NS 65 6 65 18.000 20,000 36.000 36.000 85,000 60,000 None
Connecricut 136 102 NS 55 55 NP 22 400 22.400 36.000 36.000 73,000 73.000 (73,2801 £
Orlawarr 136 9 40" 56 55 65 20 000 20,000 6,000 36.000 73.280 73.280 None
Wkt D 126 % NS 55 55 NP 21000122000 '*7 21000122000 37000(38.000°' 37,000 (38,0001 ' 72.280 (73,2801 72,280 (73.280)€ 1,000 10
Flonda 136 9% NSt 55 55 NP 20.000 (22.000" ' 20000 (220001"  40.000 144.0001'  40.000 (44,000 85.500 80,000 1%
Grorga 156 96 N3 55 55 55 18.000 120 340/ ' 18000120 3401 36,000 140.680/ ' 36.000 140,680)" ' 80.000 80,000 None * 13%
Hawa: 136 108 NS 55 65 65 24,000 24.000 32,000 32,000 80800 80,800 None
Taho 1 102 96 NS 65! 65 7598"" 20000 20,000 34.000 34.000 105.500 80.000 1105,50014% None
fiinows 136 9% 4542 55 60 6065°" 18,000 18.000 32000 32000 73280 73.280 None
tndana 136 % NS 58 55 & 18.000 18.000 32.000 32000 73280 73,280 1000 1
towa 136 9% NS 55 55 60 18.000 18.000 1185401 32 000 32 000 132.9601° ' 72634 (73 2801 73.280 8% %
Kansas 136 96"’ NS 425 60 6 65 20 000 20,000 34 000 34 000 85,000 80,000 None.
Kentucky 16036t 96 NS 30554 8506514 5516518 121000 € 20.000 as.700" ¢! 34.000 **30.000 (82.000/4" 80.000 5%
Louniana 136 9% NS 60 65 ©514' 20,000 20,000 34,000 34 000 80 000 80000 None
Marn et 1029 5 565 565 NP 22,000 22 000 38,000 34000 80000 80000 5%
Maryiani 136 96 NS 55 55 1651°" 654" 22.400 22.400 40.000 40 000 13.280 13.280 1000 1>
Massathumits 136 96" NS 55 NP NP 22,400 22 400 36.000 36.000 R0.000 80.000 None.
Michuan, 136 9% NS 55 55 65" 18.00020.000"" 18.000 120000 26,000 (34.000)%' 26,000 (34 000" Ga Ga None.
Minesota 16 % NS 55 55 ©*" 18000 18,000 32.000 32 000 13.280 13280 e
Mississinn 136 % NS 55 55 55 18.000 18.000 28650132.000"" 32000 57650 1732801 73.280 7500 Ib
Missour: 136 9% NS 55 55 56165°" 18000 18.000 32,000 32 000 64650 113 2804 73.280 Nowe
Montana 136 102 9% NS 6065%7 60165 60IBYM' 18000 (200001 ' 18.000 20.000" ' 32.00034.000""  32.000 (34 000" 16.800 1105 500" 76,800 1105.500" None
Netraska 136 9% NS 4D 60 65 65 20,000 18.000 18,9001 34 000 32,000 (33 6001" ' 95 000 71146 173,280 LS
120 0001* 134,000 195.0001%*

Nevada i) 9683 NS 0 0 0 20,000 20.000 34 000 34.000 G5 11290007 80,000 (129 0001 None
New Hampshies 136 9 NS 55 55 NP 22.4n0 27 400 R 36 002 73.280 73.280 None
Now Jorsey 136 % NS 3 55 56 55 22,400 22,400 34,000 34.000 80,000 80.000 5"
New Moo 136 9 11022 NS & 65 65 21600 21,600 34320 34320 86.400 86.400 Nonw
New York 136 9% NS 35 55 55 55¢¢ 22 400 22400 36 000 36.000 71000 (80.0001* * 71,000 (80.0001* None
Nortn Caroling 136 % NS 55 55 NP 19,000 (20.000/* ' 19.000120000' ' 36.000138.000° ' 36.00038.000)" ' 76.000 (19.8001* " 76,000 (79,8001 5w “,%"‘; e
North Daknta 136 96 1102 NS 6065 6065 (65)°" 18,000 120 000" 20.000 32000134.000%" 34000 G6 1105500 80,000 None
On 136 % a5 60 3 6 20,000 20,000 34.000 34 000 80,000 80,000 1000 m
Oklahoma 136 96 1102)%" NS 85 65 85 20.000 20 000 34 000 34.000 90,000 80,000 None
Oregun 136 96%7 40 60 650754 8505%" 20000 20.000 34.000 34 000 76,000 1105 500144 76.000 (1055001 4.000 b 1.000 1
Pennsylvania 136 % NS 56 55 Ne 22,400 22,400 36 000 36 000 13.280 13.280 T under 73.280
Rhode Istand 136 102 NS 40 55 55 [ 22.400 22.400 36.000 36 000 80.000 80,000 (88.0001" None
South Carolina 136 96 NS 56 55 NP 20,000 (22,0001t 20000 36.000 139,600 ' 32.000 1352000 13,280 180 6001 ' 80,000 100
South Dakota 136 % NS 65 6 85 20,000 20000 34.000 34,000 45,000 80.000 v
Tonnessen 136 9% NS 56 55 NP 18.000 18,000 32000 32.000 13,280 13280 None
Texas 136 % NS ) ) 65 20,000 20,000 34,000 34.000 80.000 80,000 Use 5%
Uran 1 % 45 65 & 65 20,000 20,000 34,000 34.000 80000 (10500014 80000 105,0001" ' None
Viermant 136 102 96 NS 56 55 NP 22.400 22.400 36 000 36.000 13.280 73.280 5"
Virginia 136 9% NS 55 55 NP 20.000 121,000/ ' 20,000 34,000 135.700€" 34000 76,000 (79.8001* ' 76.000 179.8001¢ Use 5%1
Washington 136 9 as 65 65 65 (701" 18,000 120.0001"* 18,000 (20.0001%% 32000 (34 000" 32,000 (34,0001** 72,000 (105 5001 12.000 110550014 % 2,000 1t 500 h
West Virginia 12601368 9% NS 508514 501558 NP 20.000 20,000 34,000 34.000 65,000 180 00014 80,000 50,
Wisconsin 136 9% 3¢ 55 55 NP 117001195004 F' 11700119500 19,200132.000'  19.20032.0001¢' 43,800 173.000°" £' 69,350 173.0001" ' 3650 b 1,500 it
Wyoming 1 96 (102" NS 75 7% 7% 20.000 20,000 36.000 36,000 101,000 80,000 None.
LEGEND
Al Ondesgnated highways C1 - Semitrarler length measured from extreme rear  F1  ~ With 10ag
A2 - Duning designated seasons of tractor chassis to rear of semitrailer F2 - 4 tires per axie
A3 With regular permit €2 - Semitraifers in excess of 40 feet permtted it
A4 - By fuel crisis proclamation kingpin 10 rear axies of semitrailer does not G1 - One tandem axie 1oad of 32,000 1bs. per combin,
N p“::t"; ornotrestcted. oy B B e et tlowes provided T oo et of 32,000 s, ach par compination

Kingpin to rearmost axle of semtrarler does with 5 axles provided GCW not over 73,280 Ibs

- Alaska has no interstate nighways. not exceed 39 feet G2 - 3Axie truck plus J-axie ful trailer within 50 feet overall
- Cass 8 hignways C4  ~ Except NYC and Sutfolk and Nassau Counties Jongth
B2 - 100 inch across Ures €5~ Notrestricted to 40 ft f overall length it G3 ~ 64,000 ibs + steering axie wt {assumed 9,000 Ibs )
B3 - 102 nch across tres of combination not exceeded G4 - Limited by axies - 139,000 1b max calculsted
E1 -~ Numercal value ncludes tolerance. G6 - W =750 (L 40)
L=> 18
H1 - Stinger

1 Gross combination weight. 2 Gross axle weight.
Source: Truck Trailer Manufacturers Association.

require a bond to insure payment. Most States
have some form of registration fee, some im-
pose property and other taxes on motor carri-
ers and/or miscellaneous fees. Not only does
the amount paid vary from State to State but
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the recordkeeping and paperwork proliferate
for the operator.

Federal taxes include user-charge taxes
on fuel, lubricating oil, vehicle use, new trucks
and trailers, parts and accessories, tires, tubes,



State Tractor o Trailer
Alabama Gvw FF
Arizona FF+GVW  FF+GVW
Arkansas GvwW FF
California FF+GVW  FF+GVW
Colorado EwW FF
Connecticut  GVW FF
Delaware Gvw Gvw
Florida Gvw FF
Georgia Gvw FF
Idaho Gvw FF
linois FF+GVW -
Indiana GVW -
lowa Gvw Gvw
Kansas GVW Gvw
Kentucky GVW FF
Louisiana GW/AX FF
Maine Gvw FF
Maryland Gvw EwW
Massachusetts GVW FF
Michigan GVW, AG EW
Minnesota Gvw FF
Mississippi T+ GVW T+FF
Missouri GVW FF
Montana FF+GVW  FF+GvW
Nebraska Gvw FF
Nevada EW EW
New Hampshire -
New Jersey GVW FF
New Mexico GVW FF
New York Gvw FF
North CarolinaGvw FF
North Dakota GVW FF
Ohio EW EW
Oklahoma GVW, AG FF
Oregon GVW GVW
Pennsylvania GVW FF
Rhode Island Gvw FF
South CarolinaCAP FF
South Dakota EW, AG EW, AG
Tennessee Gvw FF
Texas Gvw FF
Utah GVwW FF
Vermont GVW FF
Virginia FF+GVW FF
Washington FF+GVW  FF
West Virginia Gvw FF
Wisconsin Gvw FF
Wyoming EW EW

LEGEND:

GVW  — Gross vehicle weight

EW ~ Empty weight

FF — Flat fee

GW/AX — Gross weight/axle

AG — Age

T — Tag

CAP — Load capacity

MSR — Multistate reciprocity
WSP — Western states proration
IRP — International registration

Source: Report No. FHWA-RD-75-40, “Effect of Current State Licensing, Pe

Registration

Table V1.8
Partial Tabulation of State Taxes, Fees, and Regulations

Tax

Fuel

Rate

¢/Gal

9.5

7

7.5
85

75

© ©® ® © ® o ©

© © o ®

~

6.5
75

Bond
Req’d. $
1,000
500
500

100/v
1,000
1,000

500
Bulk
1,000
500
1,000
1,000
500

3,000
1,000
500
500
1,000
500

200
<20,000

500

500
500
100

500

Cost
Com. oot Report
nation Participation Req'd of
$ 800 MSR >2 AX
523 wsp D
802 - >306G
474 WSP All
56 wsp >20G
555 - >2 AX
362 - >2 AX
472 MSR >50G
700 MSR >2 AX
102 wsp >20G
1,492 wspP >20G
486 WSP >2 AX
1,220 WSP >30G
1,070 WSsP >2 AX
m MSR, IRP >2 AX
570 MSR >30G
605 - >2 KGW
455 MSR >2 AX
390 - >20G
590 MSR >25GC
1,063 WSP >2 AX
832 MSR > 24 KGW
1,008 MSR, WSP, IRP >30G
771 wspP D
812 wsP >30GC
132 WSP D
432 - o
544 MSR > 18 KGW
76 WSP D
519 - > 18 KGW
724 MSR >2 AX
a7 WSsP All
605 - -
634 - All
185 WsP -
560 - >2 AX
410 - -
514 MSR o]
707 WSP >40G
878 MSR, IRP > 26 KGW
737 IRP o]
485 - o)
1,659 - -
662 MSR >2 AX
742 WSP D
590 MSR >2 AX
962 - >20G
60 - -
Q — Quarterly compensatory
M ~ Monthly
GR — Gross receipts or operating revenues
Mile — Mileage tax
T-Mile  — Ton-miles tax
Retal  — Retaliatory versus States
Taxing own trucks
>2 AX — All with more than 2 axles
>XX G — All with more than XX gal in tank entering
>XX GC

— All with more than XX gal capacity
>XX KGW — All over XX thousand Ib. GVW
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Filing
Reg.

o 0o 2 2 2 2 0

Bulk -

o 2 0 0O 2 0O

4
=

2 0 0O OO O P T 2T 2T O 2T 2T O

2T 2 0o 2 0O

o 2 0

Third Structure

Carriers

Applies
Nature "y Filing

For-Hire RE
RE
RE
Mite

All REP

RE

Retal  Versus RE

Mile Al RE

RE

- REP

Q - _

RE

GR For Hire R

Retal  Versus REP

EwW Al RP

Mile All RE

T-Mile Al

Mile All R

Mile All REP

- RE

Retal  Versus -

- REP

- RE

Retal  Versus RE

Comp Al RE

— Regulated (ICC)

Exempt

— Private

- Yes

0/20/5 — Liability
Single person/
Multiple person/
Property
$x 1,000

Plan

<omz
]

Utilities
Commission

Resident

Insurance Agent

Req'd Req'd.
25/100/10 -
25/100/10 Y
25/100/10 Y
100/300/50 Y
25/50/5 Y
25:50'6 Y
10/20/5 -
10/20/5 -
25/1005 Y
20/40/5 Y
25/100/10 -
25/50/10 Y
Evidence Y
10/30/5 -
25/10.10 Y
20/40/10 Y
- Y
100/300/50 -

50/200/15 Y
100/300/25 -
50/100/10 -
25/100/10 -
Evidence Y

25/100/10 Y

15/30/6
10205 Y
25/100/10 -
25/100110 -
2005 Y
25/100/10 -
102510 v
102010 -
25/100/10 -
10205 Y

- Y
10205 -

25/100/10 Y
25/100/10

20/40/5 -

25/100/10 -

10/20/5 Y

15/30/10 -

25/50/5 Y

G — Gross

D - Double tire vehicles
Comp. — Compensatory

git and Fee Requirements,” Federal Highway Administration.



and tread rubber. In many cases Federal regu-
lations differ from the States’, and in most
cases the reporting paperwork is additive to the
State-imposed workload.

Trucks and trucking are regulated on a
national basis by agencies that include but are
not limited to the DOT for safety (National
Highway Transportation Safety Administration,
Bureau of Motor Carrier Safety, and Materials
Transportation Bureau); the Environmental
Protection Agency (EPA) for emission and
noise; Occupational Safety and Health Admin-
istration for worker conditions; and the Inter-
state Commerce Commission (ICC) for entry,
exit, rates, and other economic matters.

The ICC regulates common and contract
“for hire”’ motor carriers with the exception of
(a) those operating entirely within one State, (b)
carriers of exempt agricultural products, and
(c) carriers operating in defined commercial
zones of intense trade activity. The nearly
15,000 carriers regulated by the ICC haul gp-
proximately 42 percent of the total freight ton-
miles. Private carriers—those owned by a com-
pany and hauling the goods of that company—
are not ICC regulated. Regulated motor carriers
are further classified by size (class |, over $3
million annual revenues; class I, $0.5 million to
$3 million; class lll, less than $0.5 million), by
commodities carried (general or special), and
by route (regular or irregular).

The ICC controls entry into the market,
merger within the market, exit from the market,
commodities carried, and rates charged. The
ICC does not set freight rates but acts to ap-
prove or reject rate proposals made by individ-
ual firms or by rate bureaus. Under the Reed-
Bulwinkle Act of 1948, rate bureaus are granted
immunity from antitrust laws, allowing them to
set rates collectively.

The stated goals of rate regulation are that
rates must be just and reasonable, compensa-
tory, and neither unduly discriminatory nor pref-
erential. Although ICC regulation of motor carri-
ers dates back only to the Motor Carrier Act of
1935, truck freight rates follow the earlier prec-
edent of rail freight rates in being commodity-
by-commodity specific, and are based on a
value-of-service philosophy. “Value of service”
follows the principle that the value of the com-
modity shipped and the rate shippers are willing
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to pay to move that commodity under specific
conditions are controlling in rate setting.

In any transaction, two limiting prices may
be identified: the minimum price the seller will
take for his goods or services and the maximum
price the buyer is willing to pay to get them.
Under competitive conditions, the actual trans-
action price usually settles near the minimum
related to the seller’s costs; without competi-
tion the seller may charge the maximum—what
the traffic will bear. For high-value goods, the
shipper (the buyer) finds that the price of trans-
portation is generally low compared with overall
product value and that a major additional trans-
portation cost is the inventory cost of his goods
tied up en route or placed at risk if the transpor-
tation is unreliable. As a result, the shipper of
high-value goods may be willing to pay extra for
fast, reliable service. Conversely, a shipper of
low-value goods finds that transportation price
is a large part of the final price of his product
and may be less sensitive to other service
factors.

Value-of-service rate-setting makes offi-
cial and perpetuates on a commodity-by-
commodity basis the type of price that would
result from a transaction between a monopoly-
like seller (carriers represented by the rate
bureau) and the shipper. Because commodities
are defined—and subdefined—in great detail
and because tariffs are set on a point-to-point
basis, the collected truck freight tariffs are ex-
tremely voluminous and intricate, so much so
as to have reportedly resisted computerization.
A movement away from value-of-service pricing
and toward cost-based pricing would greatly
simplify the rate structure and have substantial
benefits. One way this could be done (and this
has been recommended by the Department of
Transportation) would be to prevent carriers
from agreeing on rate levels, thus leading to
price competition.

Another aspect of the current highly com-
plex rate structure is cross-subsidization. While,
in total, the truck freight industry revenues have
been adequate to cover costs with a fair return
on investments, there is no assurance that the
revenue from any particular shipment will cover
all its costs or that revenue from another ship-
ment may not be compensating for losses
(cross-subsidizing) of the first. One form in



which cross-subsidization takes place is be-
tween different sizes of shipment. Currently,
small shipments are regarded as less profitable
and larger shipments may be highly profitable.

One result of the regulated for-hire truck
freight rate structure has been the diversion of
substantial amounts of traffic away from com-
mon carriage to private carriage. This loss of
highly profitable traffic is now recognized as a
principal problem faced by the common carrier
sector.

In many cases, the threat of competition
from private carriage provides a practical “cap”
to regulated tariffs. However, unless the ship-
per is very large, his private trucks sit idle much
of the time and make many empty backhauls so
that the private hauling costs per ton-mile actu-
ally moved are significantly higher than costs
per ton-mile of a large common carrier. Value-
of-service pricing tends to discriminate against
shippers both by commodity and by size.

Agricultural products are exempt from ICC
regulation and many farm-to-market cargoes
move in farmer-owned trucks. Owner-operated
trucks, some “gypsies’ who virtually live in their
trucks, conduct a lively business in exempt
commodities and strike individual bargains with
shippers for each cargo in the classical free-
market tradition.

Industry Performance

Since the major capital investment in the high-
way system is made by the Government and
much of the user charges thereon are paid by
non-truckers, no complete indicator of trucking
industry financial performance is available. Re-
turn on direct trucking investment, shown in
figure VI.21, and operating ratio—the ratio of
operating expenses to gross revenue—are fre-
quently used indicators.

The industry operating ratio has tended to
be in the mid-90’s for a thin margin of profit
sensitive to small variations in expenses or
general economic conditions. The trucking in-
dustry did relatively well in 1971 through 1974,

but 1975 was a difficult year.
Class | and class Il carriers (about 15

percent of the total number of regulated carri-
ers) generate nearly 90 percent of the industry
revenue. Independent truckers—often single-
truck owner-operators—operate with the thin-
nest profit margins and may remain viable only
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Source: 1975 Financial Analysis of the Motor Carrier Industry, First National
Bank of Boston.

Figure VI.21. Trucking Industry Performance.
(General Freight Carriers with Revenues
over $500,000)

by dint of long hours spent in maintenance and
administration beyond actual driving time. The
independent operator may contract directly
with shippers to haul exempt agricultural com-
modities or haul under lease for regulated firms.
In the latter capacity, the independent truckers
serve to limit the investment required for the
class | and |l carriers—in good times they can
lease additional independent equipment which
in poorer times they need not be burdened with.
The independent trucker lives a precarious
economic life.

More than half of all intercity truck ton-
miles shown in figure VI.22 are not ICC regu-
lated, being either haulage by private carriers or
the carriage of exempt livestock, fish, agricul-
tural, and horticultural products.

As noted earlier, private trucking opera-
tions tend to be more costly than for-hire opera-
tions. Figure VI.23 shows results of one loadm-
eter study in which trucks stopped were charac-
terized by regulatory class and either as empty
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Source: Transportation Facts and Trends, 1975, Transportation Association
of America.

Figure VI.22. Intercity Truck Regulations.

or loaded. Despite some possible data limita-
tions,® the results indicate that private, not-for-
hire trucks move without payload more often
than for-hire trucks. Despite the higher costs of
private trucking, many shippers and manufac-
turers have opted for it. When asked why they
have become private carriers, shippers over-
whelmingly responded that the reasons were a
combination of price and/or quality of service
which they could not get from regulated carri-
ers.

A survey of large industrial shippers lo-
cated in major metropolitan areas is a source of
information on why shippers use trucks. This
study indicates that this type of shipper is rela-
tively satisfied with the quality of truck freight
haulage in the aggregate (private and for-hire
combined), as shown in figure VI.24. The high
level of satisfaction is not surprising since
trucks usually provide more rapid and reliable
service than the other surface modes. Over-
night service for distances up to roughly 400
miles is possible on truckload (TL) shipments
where terminal delays are very small. Ontime
reliability is also higher (especially for private
carriers), and en route losses, through damage
or theft, are lower than on other surface modes.
Less is known about shipper satisfaction with

‘The data do not show how much load the “loaded"
truck carried. No indication is available as to why the truck
was traveling unloaded. The sample may have been
preselected by excluding lighter trucks and others obvi-
ously not requiring weighing.
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less-than-truckload (LTL) service. It is generally
believed that LTL service to major metropolitan
areas is satisfactory, but that service to small or
isolated communities is less satisfactory.

LTL shipments are usually handled by the
larger regular-route motor carriers who make
regularly scheduled trips to a number of points.
The carrier may provide local pickup and deliv-
ery service at either end and will have terminal
facilities for sorting and consolidation at major
origin and destination points. The LTL shipment
thus carries an “overhead” of two pickup-and-
delivery operations, two or more terminal han-
dling operations, and a considerable volume of
bookkeeping to keep track of the shipment
piled on top of the line-haul cost. For the aver-
age LTL shipment, this overhead amounts to
about 40 percent of the total cost but for short
distances and very small lot size, the overhead
may comprise most of the cost, accounting for
the sharp rise at short distance on figure VI.25.

Hazardous Materials in Highway
Transportation

Highways account for the largest vehicular
movement of hazardous materials. Not only are
trucks used for line-haul carriage, but many of
the package shipments by the other modes
involve pickup, delivery, or intermodal transfer
by truck. The movement of radioactive materi-
als shown earlier in table 11.21 omits this short-
haul truck leg.

While urban truck speeds are usually low,
the chance for accident during the pickup or
delivery of radioactive or other hazardous ma-
terial involves danger to surrounding traffic and
to the residential population. On the Interstate
System or other freeways, the road is usually
well separated from the residential population,
although the danger to other traffic remains.
Trucks hauling bulk hazardous material in tanks
or pressurized containers are a familiar highway
sight and are placarded to indicate the type of
material being carried. These placards are in-
tended to provide information to handling
crews and more particularly to emergency per-
sonnel who might have to deal with the truck in
an accident.

Individual packages of hazardous material
carried as part of an LTL-consolidated ship-
ment may be labeled, and their contents will be
indicated on a shipping paper. However, when
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Figure VI.23. Portion of Trucks Carrying Load (1972 Loadometer Study)
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Figure V1.24. Shipper Satisfaction with Trucking.
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Figure V1.25. Comparison of Trucking Costs.

small quantities are carried, the van itself is not
likely to be placarded, and the driver may not be
specifically aware of the materials involved ex-
cept for the notations on the shipping papers he
carries. Such situations pose special dangers in
the event of an accident since emergency per-
sonnel may not be aware of special precautions
required.

Measures to improve the overall safety of
trucking will enhance the safety of transporting
hazardous material. As the volume of haz-
ardous-material movement doubles by 1990,
the Department of Transportation will press its
program to add to safety in the highway trans-
portation of these materials. The Department
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will continue to support State adoption of Fed-
eral regulations in the interest of efficiency and
uniformity. It will increase its efforts to educate
shippers, carriers, and emergency-response
personnel as well as the general public via the
available media. It is anticipated that motor
carriers of hazardous materials will be required
to formulate and initiate “‘contingency cleanup”
plans analogous to those now required of water
carriers.

Truck Issues
The following section discusses several truck-
connected problem areas involved in planning
for the future, first presenting the set of issues
and then the planning recommendations or
assumptions that deal with them.
Less-Than-Truckload Shipments. The LTL
issue is two sided. The LTL shipper or receiver
generally gets poorer service at higher prices
than he would get at TL size. If heis located in a
small community, he may get infrequent service
with choice limited to a single carrier. His prob-
lem is compounded by the Byzantine intricacy
of the rate structure if the route involves more
than one carrier and if the destination is also a
small community.

On the other hand, for the carrier, the
small, short-distance LTL shipment may be a
money loser. One study has indicated that for
shipments under 500 pounds, which made up
two-thirds of the shipments, the cost-to-
revenue operating ratio was 125 percent—
costs 25 percent above revenues—while the
overall operating ratio for all size shipments
was 94.6 percent. Thus, the carrier was cross-
subsidizing his small shipments from the large
and had an incentive to improve his profit posi-
tion by cutting back on small shipment service.

There appears to be a movement away
from cross-subsidization in the motor carrier
rate structure. Actions by the ICC, as well as
recommendations by critics of the existing re-
gulatory environment, all point to a reduction, if
not an elimination, of this cross-subsidy via
some form of rate restructuring.

Another current cross-subsidization is be-
tween shipments of different value, with high-
value shipments cross-subsidizing low-value
shipments through value-of-service ratemak-
ing. The loss of high-value shipments to private
carriage has reduced the efficacy of value-of-



service pricing to motor carriers, and some
movement away from it is probably occurring.
Under regulatory reform, this movement would
be accelerated.

The Cost-Share Issue. A second recurring
truck/highway issue is whether trucking pays
its share of highway costs. Of course, even if
they do, they still enjoy a competitive advan-
tage over rail since (1) there are joint users of
the highway who pay part of the total cost of the
highway, and (2) trucks pay as they use the
facilities, whereas railroads have to make the
entire investment prior to using the facility and
must continue with repairs and modernization
even when traffic is limited.

The cost of construction and maintenance
of highways used in interstate truck freight
movement comes almost entirely from taxes
and fees levied on the various highway users
and earmarked for such purposes. Trucks do
pay such taxes, on fuel and in a variety of other
forms as noted earlier. The issue, then, is
whether the share of taxes from trucking com-
pensates for the share of highway costs for
which the truck is responsible.

The process of determining cost responsi-
bility is an intricate one. To determine capital
cost responsibility of various vehicles on
Federal-aid highways, the Federal Highway Ad-
ministration (FHWA) follows a procedure tha