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PREFACE

The Energy Research and Development Administration (ERDA)*,
recognizing the need for an assessment of energy usage by railroad
freight and passenger services and by rail transit systems, has
sponsored the Energy Study of Rail Transportation as part of a compre-
hensive energy conservation program. The objectives of the study were:

®¢ To describe rail transportation systems in terms of physical,
operating, and economic characteristics; and to relate
energy usage, services rendered, and costs.

® To describe the roles of private and public institutions
in ownership, operation, regulation, tariff, and fare
determination, and subsidization of rail transportation.

o To describe possible ways to improve efficiency.
e To provide data that the Government may use to determine
its future role.

Work was organized in four tasks:

® Descriptions of rail transportation industries

® Regulation, tariff, and institutional relations

e Efficiency improvements ‘

e Industry future and federal role

Results of the study are published in two report series of four
volumes each, as follows:

ENERGY STUDY OF RAILROAD FREIGHT TRANSPORTATION:

Executive Summary, Volume I

Industry Description, Volume II

Regulation and Tariff, Volume III

Efficiency Improvements and Industry Future, Volume IV

ENERGY STUDY OF RAIL PASSENGER TRANSPORTATION:

Executive Summary, Volume I

Description of Operating Systems, Volume II
Institutions, Volume IIL ) )

Efficiency Improvements and Industry Future, Volume IV

# The functions of ERDA have been transflerred to the U.S. Department
of Energy.
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The Energy Study of Rail Transportation was performed by SRI
International, Menlo Park, California, under Contract E4-76-C-03-1176.
Ms, Estrella Romo and Mr. Richard Alpaugh of ERDA were the contract
monitors. Dr. Robert S. Ratner was the project supervisor. Mr. Albert
E. Moon was project leader and task leader for freight railroad studies.
Mr. Clark Henderson was task leader for passenger rail studies.

This report is Volume III of the Energy Study of Railroad Freight
Transportation, reporting on the results of Task 2 of the project. This
report on railroad regulation and tariff was written by Stephen J.
Petracek. A major contribution was made by Robert A. Nelson, an
independent consultant. H. Steven Procter provided assistance in the.
operation of SRI's Long Run Average Cost Model and wrote Appendix B.

The Energy Study of Railroad Freight Transportation was completed
at- an earlier date. It has not been printed prior to this time because
nf delays in its review and so that it could be released similtaneously
with its companion piece, the Energy Study of Railroad Passenger Trans-
portation. While more recent statistics are available for some aspects
of the study, the generalized conclusions drawn and recommendations made
for energy conservation actions still hold. Technologies and practices
are little changed and it is believed the report can be as useful in

this form as if it were updated, which could only be accomplished at
significant cost.

iv:



PREFACE ..

CONTENTS

. . . - . . - . . . . . . . o ¢ o . ) . . .o « .o

LIST OF ILLUSTRATIONS . . & . o ¢ o ¢ o o o o o ¢ o o ¢ s »

LIST OF TABLES . . . & v ¢ o v ¢ o o + o o o o o o o« o o o

I INTRODUCTION . . v ¢ v o o ¢ o o o o o o o o o o o o

II SUMMARY & ¢ o & & o o o ¢ o o o « o o o o o o o o o @

ITII REGULATION OF U.S. RAILROADS

A His
The P

IV ENERG

OF SP

torical Perspective . . . . ¢ . 4 o . 4 i e e .
resent Regulatory Environment . . . . . . .

Rate Regulation . . . . & o o o« o o « o o« o o o @
Service Regulation , . . . &« &« ¢ ¢« & & & o« o o &
Accounting Procedures Regulation . . . . . . . .
Financial Regulation . . . ¢« . ¢« ¢ ¢ ¢ ¢« « & « &
Safety Regulation . . . . . . . &« &+ o ¢ o + ¢ o &
Environmental Regulation . . . « &« « + o o « o &

Y AND COST IMPLICATIONS
ECIFIC REGULATORY PRACTICES . . . . . « . « « . &

Distance-Based Rate Structure and the Length of Haul .

Regulatory Policies Related to the Distance-Based
Rate Structure . . . ¢ . 4 ¢ ¢ o o o o o o o o
Effects of Regulatory Policies on Distance-Based
Rates . o« o o & ¢ ¢ v v v 4 o o o o o o s s e
Effects of Regulatory Policies on Costs . . . . .
Effects of Regulatory Policies on Energy
Consumption . . « . ¢ ¢ & ¢ ¢ ¢ ¢ ¢« o o o o o o
Implications for Future Regulatory Policies . . .

Empty Freight Car Mileage . . . ¢ ¢« ¢ o o o o o+ o o

Rates

REFERENCES

Factors Contributing to Empty Freight Car Mileage
The Cost of Empty Freight Car Mileage . . . . . «
Implications for Future Regulatory Policies . . .
on Low-Density Rail Traffic . « ¢« ¢« ¢ o « « =«
Regulatory Obstacles . . . & & & o ¢ o o o o o =
Regulatory Provisions . .« . . & ¢ ¢« &« ¢ ¢ & o o «
Recent Regulatory Activity . . . . . « o « o o &

. . . . . . . . * . L) . 3 . . . ') . . . o e . .

iii
vii

ix

10
11
14
21
23
26
27

29
29

30

36
40

48
51
52
54
60
62
63
65
66
69

71



APPENDICES
A HISTORICAL BACKGROUND OF LOW LONG-HAUL RATES . . .

B ASSUMPTIONS USED IN THE LONG RUN AVERAGE COSYT MODEL

C FREIGHT CAR OWNERSHIP . . & & o & « o o o s o o &

vi



TLLUSTRATIONS

A Tapered Distance-Based Rate Scale .

Rates for Transportation of Lumber from Mountain Pacific

to Official: 1972

Rates for Transportation of Lumber from Mountain Pacific

to Mountain Pacific:

Rates for Transportation of Lumber from Mountain Pacific

to South: 1972

Long-Run Costs for Selected Commodities .

Comparison of Long-Run Average Costs for Selected

Commodities . . . .

Components of Energy Consumption for Selected Commodities .

1972

.

Average Energy Consumption for Selected Commodities .

Main-Line Component Fuel and Average Cost Versus Ratio of

Empty to Loaded Cars

vii

-

.

31

39

41

42
44

45
49
50

61



~ THIS PAGE
WAS INTENTIONALLY
~ LEFT BLANK



E VI

TABLES

Commodities Receiving Holddowns in Ex Parte No. 148 . . . .
Commodities Receiving Holddowns in Ex Parte No, 281 ,
Commodities Receiving Holddowns.in Ex Parte No, 295 .

Rail Rate Changes for Selected Commodities on Hauls of
2,000 Miles or More (1950-1974) . . . v v v ¢« v v o « o o &

Percentage of Total U.S. Rail Tonnages and Revenues for
Selected Commodities on Hauls of 2,000 Miles or More (1974)

Direct and Indirect Freight Costs per Dollar of
Final OQutput . . . . ¢ ¢ v 4+ v v v v o o e v v e e e

Ratio of Empty to Loaded Car-Miles . . . . . . .
Patterns of Freight Car Ownership . . . . . « . . . « . .+ .

Assumed Values and Inputs to the Long-Run Average Cost
Model .- . . v v v v v v 0 e e e e e e

Switching Estimates .

Cost and Fuel Summary for Coal

ix

34
35
35

37

38

53
56
57

B-4
B-6
B-7



I INTRODUCTION
Volume 1 of this report described the history of the railroad
* industry and pointed out that the number of separate companies, their
monopoly power, and their trade and labor practices invited regulation
by outsiders from the early days. Even though new regulations have been
added over the years, few have been removed. Tariffs have been modified

to fit a number of needs, not all of them economic.

The'objéctive of ‘this research (Task II) was to examine the effects
of government regulation on the energy efficiency of railroad operations.
In this report, we examine the development of railroad regulation in
this country and briefly describe the governmental legislation, policies,
and procedures fhat make up the regulatory environment within which the
railroads must operate. We also examine the relationship among regula-
tions, energy uéage, and costs in three specific areas of regulation:
long-haul rates, empty car distribution, and rates on 1o§—density rail

traffic.
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: ITI SUMMARY

The regulation of U.S. railroads by government agencies has developed
over more than a hundred years of legislative, judicial, and édministrative
activity, At present, the railroad industry is one of the most heavily
regulated industries in the country. It is subject to federal, state,
and local regulatiéns, principally in the areas of rates, service and opera-
tions, accounting, fihancial practices, safety, and environmental protec-
tion., It is widely accepted that these regulatory controls have signifi-
éantly influenced both day-té-day railroad operating procedures and long-
range rail planning activities, including the development and implementation

of rail technology.

Our eiaminatidn of the ihpact of regulation on the railroads' use
of energy focuses on three primary areas: (1) relationships within the
current rate structure, (2) empty car mileage, and'(3) rates on low-density
traffic routes. The examination of historic data and the output of SRI's
Long Run Average Cost (LRAC) Model 'indicate that government regulatory
policies and practices can indeed influence the level of energy consump-

tion by the railroads.

Regulatory policies .and practices have caused the railroad rate struc-
ture to be developed in a way that seems to favor long hauls of many com-
modities., For certain commodities, rates do not vary at all over a span
of more than 2,000 miles, although the output of the LRAC Model shows that
length of haul is a majdr determinant of costs and energy involved in rail
transportation. The analysis indicates that some long-haul rates are dis-
proportionateiy low in relation to distance and appear to have risen less
in relation to the cost and energy consumption levels than thé average of
rail rates. In many cases such rate relationships involve cross subsidy,
which tends to obscure the true costs associated with the pruduction of
specific commodities, In effect, the regulated rate structure has been
designed to encourage producers distant frow wmaikets and to crcate a

greater demand for transportation and in turn a greater demand for energy.
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The result of such a rate structure is a breakdown of the natural
locational advantages of regional producers and a freer movement of goods
betﬁeen regions, as was intended by Congress. Although such a policy may
have been appropriate at the time of its inception, and still may be, it
clearly encourages the substitution of transportation outlays for other
production outlays. To the extent that greater energy usage results, the

policy probably ought to be reviewed.

Our examination shows that the transportation of empty freight cars
by U.S. railroads requires a significant expenditure of energy. To a
large extent movements of empty freight cars are an inevitable consequence
of directional imbalances of traffic. Low rates on back hauls could in
some measure lessen empty car mileage. Other factors that contribute to
empty car mileage include speciaiization of equipient, patterns of freight
car ownership, and the rules related to the disposition of empty freight
cars. The ICC has influence over empty car mileage through its promulgation
and enforcement of car service rules, OQften, during periods of car shart-.
ages, the ICC has deliberately increased empty car miles in order to sﬁread
the adverse impact of the'shortages. This practice, although it has "sﬁread
the poverty,".has also increased the shortages. Recent emergency orders
(1973) actually had the effect of shifting shortages from the West to the
East. Another regulatory policy that tends to lessen efficiency in the
use of freight cars is the ICC's reluctance to allow non-railroad car

owners to contribute to the freight car fleet,

The present ratemaking policies have not allowed rail carriers to
selectively raise or reduce the rates charged for the transportation bf
various commodities along low-density branch lines. Thus railroads are
oftten torced to carry traffic that, from an economic and/or energy stand-
point, should be transported by some other mode or not at all. 1In the
long run, the capability to raise rates for branch-line service of to
abandon low-density collection and distribution lines would tend tn resnlt
in a centralization of industrial activity, thus substantially re&ucing
the economic and energy costs associated with these services. 1In the
short run, however, sqch changes could actually increase energy consump-
tion because traffic movements may be diverted to a more energy-intensive

" mode,
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III REGULATION OF U.S. RAILROADS

Regulation of U.S. railroads by various federal, state, and local
government égencies has made the railroad industry one of the most heavily
regulated industries in this country. It is generally conceded that govern-
ment regulation of railroads has significantly influenced railroad operat-
ing procedures. It has also been suggested that government regilation has
had a significant effect on the development and implementation of railroad

technology.1’2’3

Railroad operating procedures and technology, in turn,
are major factors influencing railroad costs and fuel usage. In this
section we present an overview of the government regulatory environment
within which the U.S. freight railroads must operate. However, because
the present regulatory policies and practices have developed over more
.than 100 years of legislative, judicial, and administrative action, it is
impossible within the scope of this narrative to identify and describe

‘each regulatory policy or practice. For this reason, we refer the inter-

ested reader to the cited sources for more detailed explanations.

A Historical Perspective

The development of this country's railroads represented a major
advance in transportation technology. The construction and operation of
the U.S. railroad system has been performed primarily by private companies.
Federal, stéte, and local governments fostered these efforts through
various incentives and offers of assistance, which were generally associated
with certain restrictions or requirements. The railroad's acceptance of
government incenfives and assistance and the attendant stipulations and
requirements probably represents the beginning of railroad regulation in

this country,

Certainly the most notable of the government's incentives and assis-
tance efforts was the federal land grant program that was active from 1850

to 1871. Under this program the federal government transferred the title
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of certain defined portions of public lands to various railroad companies,
At first the land was transferred indirectly through a state government,
but after 1862 it was transferred directly to the individual railroad cor-
porations. These land grants consisted of a strip of land for the rail-
roads' right-of-way (generally 200-400 feet wide) as well as alternate
sections of land for some distance on either side of the right-of-way
(generally 6 to 20 miles on each side of the right-of-way). In total, -
72 federallland grants were completed, which involved the transfer of

132 million acres of public land.* (An additional 17 ‘land granfs were

forfeited because of failure to complete construction.)s*

The acceptance of government land gfants was linked to the require-
ment that the receiving railroads were obliged to transport mail at 80
percent and government troops and property at 50 percent of the normal
rate.6T These rate reductions also applied to non-land-grant railroads
that desired to carry mail, government troops, or property; they remained

in effect, with certain modifications, until 1945,

Other types of federél; state, or local government assistance to
railroads ihcludéd ldans, bond guarantees and éubsidies, tax exemptions,
and stock subscriptions.. State and local government assistance even
included outright contributions of money, labor, materials, equipment,
and securities. The acceptance of such government assistance often was
tied to agreements stipulating such factors as railroad line location’

«- . -

and frequency or level of service.

The early regulation of railroads also was incorporated into the various
charters that granted authority for fhe nrganization of railroad corpora;
tions within the individual sfates. The structure of these charters was
a form of regulation because fhey;generally spécified the railroad's con-

struction schedule and the‘locatiqns'of both main-line vroutes and branch

* o . - .
Reference 5 indicates that the land grants involved 183 million acres
valued at $178 million at the time the grants occurred,

+These rates varied because of different judicial interpretations of the
land grant agreements (see Reference 5).
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lines, junctions, or extensions. In addition, the early state charters
often regulated the railroad's financial activities by stipulating such
items as the amount of capital stock that could be issued, the price per
share, the distribution of dividends, the liability of .stockholders, the
issuance of annual reports, and the railroad's money-borrowing limits.
Some state charters even attempted to regulate railroad rates by specify-
ing maximum rates for passengers and freight and by attempting to limit
railroad earnings to a percentage of capitalization.® However, most early
attempts to regulate railroads through charter provisions were ineffective
for a number of reasons, such as the nonuniformity of the various charters
issued by the states, the difficulty .in modifying .charter provisions to
account for changing circumstances, and the general lack of adequate

supervision or enforcement.’

Some states alttempted to regulate railroads through the passage of.
general laws or statutes dealing with the safety of rail travel, railroad
taxes, and the issuance or transfer of secutities, and through the estab-
lishment of state regulatory commissions. In the late 1830s and 1840s,
railroad commissions were established in some New England states.”’ These
commissions were charged with enforcing railroad safety laws and investi-
gating compliaqce with railroad charters. However, these early commissions
had little or no power over rates and very little actual control over rail-

road operations,

By and large, most attempts by state dnd local governments to regulate
rail commerce before 1870 were ineffective, primarily because of the lack
of overall regulatory policy direction, scope, and enforcement. The
granger laws passed by various states in the Middle West between 1871 and
1874 probably represent the first major attempt to enact a comprehensive
system of .railroad regulation.  These laws established. state regulatory
commissions that subsequently served as models for the development of the
Interstate Commerce Commission (ICC). In addition, the various granger
laws established maximum rate}%imits, dealt with location and short- and
long-haui rate diécrimination, and forbade the consolidation of competing
railroads. The granger laws also established nontrivial penalties for

extortion and unjust rate discrimination.
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The granger laws and other state regulation of railroads were subse-
quently challenged in the courts, and the decisions in a number of cases
upheld the government's right to regulate commerce that affected the public
interest (see Munn v, Illinois. 1876). However, in the case of the Wabach,
St. Louis and Pacific Railroad Company v. Illinois (1886), the Supreme
Court ruled that interstate commerce could be regulated only by the federal
government. The granger laws and other state regulatory efforts, in con-
junction with their subsequent judicial review, forced Congress to increase
its role in the regulation of railroads. Prior to 1887 the federal govern-
ment played a fairly minor role in regulating railroads. However, in that
year, Congress passed the Act to Regulate Commercre, which established thec
ICC and regulated such railroad practices as rate establishment, personal

discrimination, undue preference or prejudice, pooling, and rate publication.

The 1887 Ac¢t to Kegulate Commerce was a foundation piece of legisla-
tion that has been modified numerous times by such acgs and amendments as
the Elkins Act of 1903, the Hepburn Act of 1906, the Mann-Elkins Act of
1910, the Panama Canal Act of 1912, the Valuation Act of 1913, the Emer- -
gency Transportation Act of 1933, and the Transportation Acts of 1920,
1940, and 1958, The development of new legislation, the changing member-
ship of the ICC, changes in public policy, the country's economic environ-
ment, the development of new transportation technology, and the judicial
review of the ICC's administrative activities have been major factors in

the evolution of the regulatory structure to its present form,

‘I'he LCLU and the enabling legisiation were originally structured to
prevent rallroad rate discrimination against the more settled regions of
the country, particularly in the Midwest. This direction in regulatory
practice was a compensating measure to protect older regions against the
too rapid growth of new regions stimulated by federal support. Public
sentiment against big business monopolies also manifested itself in the
"trust-busting' activities of the early 1900s and, in particular, the

passage of the Sherman and Clayton Acts.)

This direction in railroad regulation prevailed until 1920. However,
for the first 10 to 15 years after the passage of the original 1887 Act to

Regulate Commerce, ICC's capability to implement and enforce such regulation
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was éeverely inhibited by the Supreme Court's interpretation of the legis-
lation. Prior to 1906, the ICC generally acted as an investigative body,
and, although it was moderately successful in controlling discrimination
and pooling, it was unable to control effectively railroad rate increases
and the massive financial manipulation and organizational restruqturing
that occurred at that time. The passage of the Elkins Act of 1903 and

the Hepburn Act of 1906 strengthened the ICC's regulatory control by
giving it authority to monitor and enforce regulation in such areas as
rate diécrimination, maximum rates, accounting procedures, and the trans-

portation of commodities produced and owned by the railroads.

The ICC's authority was further strengthened by the passage of the
Mann-Elkins Act of 1910, which allowed more control over rate making.
From 1906 to 1917 the ICC was able to restrict more effectively rates

and discriminatory practices.

The passage of the Transporfation Act of 1920 marked a dramatic modi-
fication of the basic philosophy of railroad regulations. This act was
the first major piece of legislation designed to regulate the U.S. rail-
roads as a system rather than as separate and competing corporate entities.
The act recognized that the economic reality that enforced competition
between railroads could be '"ruinous," and that, in the long run, the pub-
lic interest would suffer from such regulatory policies. From 1920 on,
railroad regulation was patterned, to a great degree, after public utility
regulation, with a greater sensitivity to the railroads need for a fair
rate of return. This general philosophy of railroad regulation was reinforced
by provisions of the Emergency Transportation Act of 1933 and the Trans-
purtation Act of 1940. The 1940 act, however, went further in that Con-
gress, for the first time, recognized the intermodal nature of the U.S.
transportation system and, based on this recognition, declared a national
transportation policy that acknowledged that regulatory practices and
procedures had to consider the special characteristics of the individual
modes and the competition between them. The most important~1egislation
related to railroad freight regulation since 1940 has been the Transporta-r
tion Act of 1958 and the 4R Act of 1976, Both acts amended the ratemaking

policy stated in Section 15a of the Tnterstate Commerce Act.
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The Present Regulatory Environment

The regulatory environment within which the railroads operate has
developed or evolved over a century of legislative, judicial, -and adminis-
trative activities. In general, regulations that directly affect railroads
are promulgated and administered by a number of government agencies attempt-
ing to implement legislative transportation policies and programs and are:
subject to judicial review. The ICC presently administers the major por-
tion of significant railroad regulation. However, railroads are also
directly regulated by the Federal Railroad Administration (FRA), state
regulatory commissions in 47 states, and regional and local agencies. In
addition, railroads, like other businesses, are subject tn regulation by
guch government agencies as the Environmental Protection Agency (EPA) and
the Occupafional Safety and Health Administration (OSHA), which are not
solely concerned with transportation regulation. Thus railroads probably

make up the most comprehensively regulated industry in the country.

Railroad regulations affect the following major aspects of rail

transportation:

¢  Rates

e Service and operations
s Accounting procedures
e Finances

o Safety

e Environment.

These areas.of'regulation often oveflap, and regulatory actiéﬁ in one area
often reqﬁires the modification of regulations in another area, For example,
the regulation of railroad rates fostered the regulation of railroad finan-
cial and accounting practices. In addition, the regulation of railrnad
rates is inexorably intertwined with tﬁe fegulafion of railroad services.

We brietly describe below the extent of railroad regﬁlation in thesé major

areas.
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Rate Regulation

The. regulation of railroad rates and charges is primarily handled
by the IcC.* This regulatory activity has probably required more of the
ICC's time and effort than any other. phase of regulatibn. A major portion
of the Interstate Commerce Act is concerned with rate regulation\ The
ICC has been directed by Congress to prescribe just and reasonable rates
and to ensure that rates are not discriminatory or preferential and that
overall rate levels provide sufficient earnings to the carriers. Before.
1920, the ICC's regulatory practices were generally intended to prevent
monopoly bractices by the railroads in setting rates. Since that time,
however, the general policy of rate regulation has been oriented toward

developing and maintaining carrier stability.

The mechanism of ICC rate regulation generally takes the following -
form: A railroad, group of railroads, or rate bhureau must file a proposed
rate at least 30 days before it becomes effective. The proposed rate may
be reviewed by the ICC. If it is not, which is the case over 90 percent
of the time, the rate goes into effect as filéd.  The ICC examines pro- -
posed rates at the request of shippers or other carriers, as well as on
its own volition. It may disapprove a rate if it is judged unreasonable

or unlawful, or it may suspend a rate for up to seven months.

Rail carrier rate proposals are either (1) general or across-the-
board rate increases or (2) rates on.individual commodities or specific
tfansportation services. General or across-the-board rate proposals
normally are used to raise the general level of rates in order to increase
the carriers' overall earnings. Since 1950 most general rate proposals
have been in response to rising costs, inflation; and depressed earnings.
The ICC evaluates such proposals'on the basis of whether or not rate
levels are '"reasonable" and whether the carriers need the'revenués.'
Although no specific definition of what constitutes a reasonable level

of rates has yet been developed+ﬁthe.ICC will genierally consider the

N , 4 ,
Various state commissions regulate certain intrastate rates.

* : ' .
It has been the subject of a recenit ICC investigalion--Ex Parte No. 271.

11
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economic condition of the railroads requesting the general increases,

how the increase will affect the competing carriers, and the effects of

the rate increases on particuiar industries, geographic areas, or the
national economy. Thus, even if the requesting railroéds are in very

poor financial shape, a request for a general rate increase may be denied
becaﬁse of its potentially adverse effects on other elements of society

or the economy. Recently, however, most requests for general rate increases
have been épproved by the ICC (although such requests are often reduced

or modified).

In recent years, railroads have tended to increase the general level
of rates and to decrease the rateé on spécifin commndities or commodity
groups, although individual rate increases also occur. The ICC is empowered
to specify minimum rates, maximum rates, or exact rates. The ICC's revicw
and control or rates are based on the outlays involved in supplying ser-
vice, the demand for service, and public policy. The Rule of Rate Making
(Section 15a of the Interstate Commerce Act) was significantly amended’
by the 1976 4R Act. The amended section establishes a policy of setting
rates that are adequate to produce revenue levels that cover total oper-

ating costs and that do not protect the traffic of other modes or carriers:

With respect to common carriers by railroad, the Commission
shall, within 24 months after the date of enactment of this
paragraph, after notice and an opportunity for a hearing,
develop and promulgate (and thereafter revise and maintain)
reasoudble staudards and procediires tér the establishment
of revenue levels adequate under honest, economical, and
efficient management to cover total operating expenses,
including depreciation and obsolescence, plus a fair, rea-
sonable, and economic prafit nr return (or both) on capital
employcd in the business. Such revenue levels should (a)
provide a flow of net income plus depreciation adequate to
support prudent capital outlays, assure the repayment of a
reasonable level of debt, permit the raising of needed equity
capital, and cover the effects of inflation and (b) insure
retention and attraction of capital in amounts adequate to
provide a sound transportation system in the United States.
The Commission shall make an adequate and continuing effort
to assist such carriers in attaining such revenue levels.
No rate of a common carrier by railroad shall be held up to
a particular level to protect the traffic of any other car-
rier or mode of transportation, unless the Commission finds
that such rate reduces or would reduce the going concern value
of the carrier charging the rate. [1976 4R Act, Sec. 205]
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The actual expenses of carrying any individual commodity depends on
many factors such as weight, loading characteristics, susceptibility to
loss and damage, value of the commodity, volume and regularity of move-
ment, special services and equipment requifed for the commodity, and the

distance of haul.

Besides the out-of-pocket expenses associated with carrying a given
commodity, the fixed expenses of the railroad must be distributed among :#
railroad traffic. Congress has fostered the distribution of fixed expenses“
based on the value of service or the demand for service. Thus a greater
percentage of rates on-commodities for which demand tends to be inelastic
are generally attributed to fixed expenses than are the rates for low-

valued commodities.

The ICC also considers public policies such as military policy,
foreign trade, natural resource utilization, and industrial 1océtion when
examining rate proposals. 1In fact,‘one of the major reasons for regulat-
ing rates is fo develop and maintain a set of rate relationships which
are as a matter of public policy acceptable. In order to regulate these
relationships in. the public interest, the ICC has been given power to
control differences between rates. These differences may be based on the
coﬁmodity, the places between which the rates apply, the '"person'" paying
the rates, and distances on the same line. When the ICC finds that these
differences are unduly large or small, they declare them to be discrimina-

tory and unlawful.

Place or geographic discrimination results from undue rate differen-
tials between places. This may result from differences in the expenses
of handling traffic, or from lack of competition on one route as compared

with another.

Commodity discrimination is where differences in rates between com-
modities are held to be undue., It should be noted that value-of-service
pricing results in rate differences that may not reflect differences in
operating expenses. To the extent that the ICC has approved value-of-
service pricing, rate differences will not be held to be unlawful and

indeed may be preserved by the ICC.
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Personal discrimination involves charging different rates to different
shippers in like circumstances. Such differences in rates have been nar-

rowly defined, but rigorously prohibited by regulation.

Section 4 of the Interstate Commerce Act prohibits railroads from
practicing long- and short-haul rate diécfimination, making it unlawful
for railroads to ''receive any greater compensation in the aggregate for
the transportation of passengers or of like kind of property, under sub-
stantially similar circumstances and conditions, for a shorter than for
a longer distance over the same line or route in the same direction, the
shorter being included within the longer distance." However, ICC is
empowered to grant railroads relief from this "Long and Short Haul Clause,"
subject to the following conditions:

o The reduced through ratce covered by Fourth Section Relief

must be reasonably compensatory.

e Relief will not be granted to meet potential rather than
actual water competition.

e When relief is granted to a circuitous route, higher charges
will not be allowed at intermediate points on the circuitous
line where.distances are not greater than the through distance
via the direct line.

The ICC can control rate discrimination through its review of rail-
road rates and by specifying and requiring that carriers publish rates,
adhere to these rates, and collect charges in a reasonable time; give
advance notice of rate changes; and open rates to public inspection.
Furthermore, the ICC has declared that rebates are unlawful, and both
parties are liable. The rise of intermodal competition has tended to
diminish the incidence of rate differences not related to operating

expenses and hence the occurrence of discrimination.

Service Regulation

The regulation of the railroads' rate structure is closely related
to the regulation of the services offered to shippers. The development
and specification of a shipping rate must be based on a clear definition

of the type and level of service required. Therefore, the TCC regulates
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service for interstate traffic and the state commissions regulate service
for intrastate traffic. We briefly describe below the major areas of

railroad service regulation.

Basic Railroad Service Requirements7

Railroads, as common carriers, are required by law to provide
and furnish transportation upon reasonable request. Within the limits
of their bidding out as common carriers, railroads cannot refuse to
receive and transport shipments. Railroads are not required to haul cir-
cus trains, and, if they do, they may impose contract limitations on their
liability. They may also refuse to transport explosives or other freight
that may damage railroad equipment or other freight; valuable items, such
as bank bills, coin, currency, deeds, drafts, notes, jewelry, precious
stones, antiques, silverware, or goldware; and individual shipments that
are improperly packaged and unsafe for shipment. In addition, railroads
cannot be compelled to accept shipments that result in violations of the
law, such as shipping alcoholic beverages into areas where they are prohib-
ited, or whose safe transportation is jeopardized by strikes, floods, or
other unusual conditions, such as when traffic volume exceeds the .carrier's

-

handling capability.

Supply of Cars and Equipment7-9

The Transportation Act of 1920 invested the ICC with the power
to control the supply of railroad cars and equipment; subsequent legisla-.
tion and judicial review.have modified this power. The railroads are
obliged to furnish an adequate Supﬁly of cars and locomotives to meet the
demand for transportation services. Shippers have been able to collect
damages if this condition is not met. This requirement extends to spe-
cial cars and equipment, as well as boxcars, if there is sufficient
demand for such equipment. For example, railroads are required to pro-
vide refrigerator cars for pe:ishablé broducts, car heé;efs‘or other
protective equipment ifva commodity needs to be protected from freezing,
and grain doors for‘grain cars. The ICC and the courts héve not'heldAthe
railroads liable for their failure to provide cars when there is an unex-
pected demand for them.
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The ICC{also attempts to control car supply through the distribu-
tion of freight cars. To this end, the ICC may require the filing of car
service rules. In addition, the ICC's Bureau of Service, acting through
the Association of American Railroads (AAR), regularly monitors freight
movément and car supply and often issues service orders in an atfempt to

distribute cars most effectively to meet the demand.

The establishment of per diem and demurrage rates by the ICC
can have a significant effect on the supply of available‘freight cars.
Originally the ICC could not manipulate per diem rate levels to foster
improved car utilization and efficiency. Instead, the commission was
supposed to establish per diem rates that compensate the car owner for
the use of his equipment. The ICC's failure to establish reasonably
compensatory per diem rates can significantly affect the railroads' invest-
ment in new equipment and therefore influences future railroad freight
car supply. Since 1966, however, the ICC.has had the authoriry rn estab-
lish and use per diem rates as an incentive for the prompt return of cars
to the owning railroad. ' In a similar manner, the ICC can modify démurrage

rates to foster the rapid return of cars from industry to the railroads.

Pickup and Delivery7-°

In many cases a number of poesible rail routingo arc available
over which a shipment may be transported. In such cases, carriers are
obligated to inform shippers of the reasonable routes available, and
shippers have the right to select the routings. If the carriers are
notified in writing of shippers' preferred rontes hefare shipments are
delivered, they are obligated to use that routing. Carriers are liable
if their failure to observe specified routings results in lost or damaged

shipment, or if consignors or consignees incur damages.

Il shippers do not specify routes, carriers are generally obli-
gated to transport freight by the most economical, lowest-rate routes.
If carriers do not charge on the basis of lowest-rate routes, they are

guilty of misrouting and are liable for excess freight charges. There
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are several exceptions to this rule, however. For example, if a carrier
has a higher rate than a competing railroad, it is not obligated to hand

P

over an originating shipment to its competitor.

: . . 5=7
Diversion and Reconsignment

Related to the shipper'é control of car routing is the sﬁecial
service of diversion, which is offered as an additional charge to the
normal transportation rate. This service, also known as reconsignment,
allows a change in the destination or billing of a shipment while it is
en route. This service allows the consignment of freight in tramsit to

the most favorable market.

The ICC originally treated reconsignment as a privilege offered
by the railroads to shippers on a voluntary basis. At present, however,
the ICC views the denial of this service as unreasonable and requires its
establishment or continuance unless the service involves a back-haul, at
which time it is discouraged. . '

Transit Privilege5-7

Transit privilege is the practice of allowing a shipment to be
processed while en route from the consignor to the consignee. An example
of a transit privilege is the common prdctice of stopping grain shipments
at intermediate points for cleaning, grading, milling, or mixing. Such
practices are subject to little additional regulation by the ICC except

to ensure that the offering of the service is not discriminatory.

Loss and Damage7’9

Railroads, with few exceptions, are liable for any loss or dam-
age of a shipment, up to the full value of the shipment. If two or more
carriers participate in the tramsportation of a shipment on a through bill

of lading, both carriers are liable to the consignor or consignee.
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. . 5~
Emergency Service Regulatlons

During times of emergency, such as extreme car shortages or

traffic congestion, the ICC can utilize special service regulatory powers,

such as:

e Suspension of railroad car service rules

e Requirement for pooling of equipment

e Requirement for joint use of terminals

e Routing rail traffic to avoid congestion

e Establishment of embargoes and cdmmodity priorities

e Establishment of car supply requirements.

Commodities Clause9

A portion ot the Hepburn Act of 1906 prohibited raiiroads from
transporting any articles (except lumber) that they produced or owned,
unless such articles were being transported for the railroad's own use.
This section of the Hepburn Act became known as the '"commodities clause"
and originally tended to keep railroads out of manufacturing, mining, and
other activities that competed with similar production activities that
relied on railroad transportation. Court decisions involving the relation-
ships between railroad companies and their holding companies and subsid-
iaries have greatly diminished the -actual effectiveness of this:clause.

Joint Use of TerminalsE“lo

The ICC may order a railroad to allow another railrocad to use
its terminal facilities if such use is in the public interest, is practi-
cable, and ‘does not substantially impair the ability of the owning rail-
road to handle its own business. The conditions of use may include the
joint’use of the main-line track for a reasonable distance heyond the
actual terminal facility. The railroad that owns tﬁe terminal is entitled
to compensation for such joint use. If the carriers cannot agree to the

terms of compensation, the ICC may determine the terms.
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Pooling6
. The term "pooling" refers to an agreement between railroads to
divide competitive business. Regulatory policy and legislation before
1920 discouraged the pooling of traffic or money by railroads. Since
1920, however, pooling has been legal when authorized by the ICC. Pooling
is generally permitted only when it does not unduly restrain competition.
The ICC can use pooling agreements to stabilize rates and prevent ruinous
competition between railroads. However, pooling agreements have been used
primarily to eliminate wasteful duplication of services.

Entr}gs-10

The ICC must approve the entry of new firms into the railroad
industry or of existing railroads into new markets through the construc-
tion of new lines. The ICC's regulation of entry is no longer a signifi-
cant element of control, however. Very few railroads have applied for
new certificates of public convenience and nécessity since the 1920s and

‘k
there has been very little new railroad construction since that time.

Abandonment” *°

Railroads must obtain ICC épprbval before abandoning all or
any portion of way facilities. ICC approval is not required, however,
for the abandonment of spur tracks, switching tracks, industrial sidings,

or side tracks within a state,

Combination and Control®

The acquisition, merger, or control of a railroad or a portion
thereof by another railroad is subject to ICC approval. In deciding
whether to approve such actions the ICC considers (1) the effect on ade-
quate service to the public; (2) the effect on the public interest of
the inclusion of, or failure to include, other railroads in the territory;
'(3) the total fixed charges resulting from such action; and (4) the inter-
est of the railroad employees affected, so that for a period of four years
from the effective date of authorization, the employees will not be in a

worse position with respect to their employment.
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A new administrative process has recently been developed to-
control and plan railroad merger and consolidation activities more effec-

tively.

Intermodal Ownership and Control®’®

Several legislative barriers to intermodal ownership and opera-
tion have been developed to prevent monopolistic or oligopolistic control
of the nation's transportation system. Perhaps the earliest barrier was
a result of the Panama Canal Act of 1912, which prohibited railroad con-
trol of common water carriers operating through the Panama Canal. The
act also prohibited railroads from owning or leasing any other water car-
riers unless such action did not prevent the water carrier or carriers
from being operated in the public interest, to the advantage of commerce
and the convenience of the public, and did not exclude, prevent, or reduce

competition on the water route under consideration.

The ICC also regulates the acquisition .and control of motor car-
riers by railroads. - Such intermodal ownership and operation is allowed
only if it is consistent with the public interest, enables the railroad
to uée motor vehicle service to the advantage of the public, and does not
unduly restrain competition. In interpreting the enabling legislation,
the ICC has developed several types of restrictions for railroad-controlled-
motor carrier operations.* Such operations must be of an auxiliary and
supplemental nature to the railroad's own operations and limited to points
that are rail stations. In addition, the ICC can limit these operations

by prohibiting service between certain locations called '"key points."

All contractual agreements between the railroad and the motor
carrier must be reported to the ICC. These agreements are subject to
revision by the ICC to ensure that they are fair and equitable to both
parties. The ICC can also reverse or modify past approvals, as necessary,

to ensure the auxiliary and supplemental nature of the service even under

changing conditions.

s
These restrictions do not apply to many railroad-controlled motor carrier
operations established before the passage of the Motor Carrier Act of 1935.
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Compulsory Construction

The ICC has the authority to require railroads to construct and
operate switch conmnections to shippers' private sidings. The railroads,
however, cannot be required to construct the private sidings themselves,
and the construction of the switch connection must be reasonably practi-
cable and located where it can be safely constructed and operated, and it
must furnish sufficient business to justify its construction and maintenance.
The ICC can determine the appropriate compensation for railroads that are

required to construct and operate such switch connections.

The ICC can also require the construction of track facilities
to facilitate interchange operations. However, such construction can be
required only if the volume of interchange traffic warrants the expendi-
ture and the resulting interchange facilities do not divert competitive

traffic from one railroad to another.

The Transportation Act of 1920 theoretically gave the ICC the
power to require railroad line extensions. Such extensions must be in
the interest of public convenience and necessity, and the expense of such
extensions must not impair the ability of the carrier to perform its duty
to the public. The ICC has required such a line extension only once, and
this action was set aside by the courts. The court decision in this case
drastically limited the ICC's authority to require line extensions by
s;ating that the ICC cannot require railroad line extensions into new

territory.

Accounting Procedures Regulation’

The regulation of railroad rates and operating procedures presupposes
a thorough knowledge and understanding of the economic and financial state
of the industry. Thus the establishment and control of railroad accounting
procedures is an important aspect of government regulation. .In fact the
structure of the railroad's accounting system (and the informatioa avail-
able from it) can significantly affect the development and implementation

of other regulatory practices.
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This fact was recognized to a certain extent by the 1887 Act to
Regulate Commerce, which authorized the ICC to require annual financiél
reports from the carriers and to estabiish a uniform system of accounts.
However, the ICC did not establish a uniform system of accounts, and the
enforcement provisions of the original act were so weak that any such
attempt would probably have ended in failure. The Hepburn Act of 1906
changed this situation by establishing penalties for failing to make
reports or.for falsifying them. The Hepburn Act also empowered the ICC
to require carriers to submit monthly and special reports and to keep
accounts in a format specified by the ICC. 1In.1907 the ICC, in conjunc-
tion with the Association of American Railway Accountants, established
a standard railway accounting system{' This system was revised exLensively

in 1914 and has been mbdified.a number of times since then.

The primary reason for the regulation of railroad accounting proce-
dures is to insure that accufate records of operating expenses, deprecia-
tion expenses, taxes, plant and eduipment investments, and the like are
available for use as the basis for railroad rates and financial fegﬁlation.
By specifying the accounting‘system, the ICC has some control over the '

type and reliability of the financial information it receives.

Regulativu uf rallroud aceounting procedures also allows the ICC to
establish a uniform system of accounts to be used by all railroads.
Before regulation, railroads used various accounting procedures based on
their own preferences and/or various state regulations. A uniform account-
ing system enables the ICC to compare the financial performance of two or
more individual railroads and to examine railroads as a whole or in groups,
as is hebessary since rate regulation is often instituted on an industry
level. If railroad accounts were not kept in a uniform férmét,'such

aggregation would be more difficult.

Regulation of railroad accounting procedures is useful for several
other reasons. It enables the ICC to distinguish between.operating and
capital expenditures and to control valuation of railroad property. It
also enables the ICC to distinguish between carrier and noncarrier busi-

ness. Regulatory policy is to some degree based on the premise that
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regulated industries are entitled to a fair rate of return on investment,
For regulatory evaluation purposes, therefore, it is imperative that a

company's investments, expenses, and revenues be segregated on the basis
of whether or not they are associated with regulated business operations.

Financial Reg,ulation"-10

Many complaints about railroad operations in the 1ate'niﬁeteenth and
early twentieth centuries were concerned with such financial practices as
watered stock, excessive payment of dividends, overcapitalizafion, and
inflated construction costs. The financial activities of the railroads
were first subject to regulation with the passage of Section 20a of the
Transportation Act of 1920. Section 20a has been subsequentiy amended,
and the passage of Section 20b in 1948 has further revised the regulation
of railroad financial practices, Most state regulatory commissions can
influence railroad financial aétivities, although their powers are <ierta'in1}r"'~

less influential than those of the ICC.

The regulation of railroad financial practices is primarily concerned
_ with controlling the capitalization and‘capital structure of the railroads.
The term "capitalization" refers to the amount of stock and long-term debt
outstanding; the term "capital structure" refers to the composition of a
company's capitaliéatidh, that is, the proportion between debt and equity

that make up the capitalization.

Both the level and structure of railroad capitalization can-affect
railroad rates and service quality, For these reasons they are areas of

concern for both the ICC and state regulatory agencies.

Although this narrative primarily describes the regulatory powers of
the ICC as it has primary jurisdiction in the area of regulating interstate
railroad financial activities, the states generally are given an opportu-
nity to intervene on behalf of the state or its citizens. For example,
whenever a railroad files an application with the ICC to issue securities,
a copy of the application is sent to the govenor of each state where the
railroad operates. 1In addition, state securities commissions usually

regulate the financial activities of intrastate railroads.
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The ICC has significant control over the level of capitalization of
the railroads subject .to the Interstate Commerce Act., No securities may
be issued by these railroads unless the issue is approved by the ICC. The
commission has great latitude in evaluating the railroads' applications to
issue securities and has the power to attach terms and conditions to its
approval. 1In order to allow railroads the freedom to meet current finan-
cial requirements quickly, the ICC allows railroads to issue short-term
notes (notes maturing in two years or less) without commission review and
approval unless such notes, along with all other outstanding notes maturing
within two years, account for more than 5 percent of the par value of all

of the railroad's outstanding securities.

In the past, the ICC often denied or limited the issuance of securi-
ties to prevent overcapitalization, However, if new securities are to be
issued to raise funds for needed improvements, the issuance cannot be
denied solely because it would result in overcapitalization, The ICC can
deny an application to issue new securities: if the funds are to be used
to reimburse the railroad's treasury for previous capital expenditures.
This action tends to reduce the level of capitalization, although the regu-
lation of security issues is less effective at reducing overcapitalization

than at preventing its occurrence,

The ICC uses its regulatory powers to prevent not only overcapital-
ization but also stock watering or the issuance of securities without a
more-or-less equivalent increase in assets. In the area of new construc-
tion or improvements, the ICC has prevented the capitalization of expendi-
tures that were not properly chargeable to the investment in road or equip-
ment accounts, The ICC has also denied the issuancé of new securities to
pay for construction work when it judged the charges for that work exces-
sive. The commission also attempts to prevent overcapitalization and
stock watering during consolidations or acquisitions. The sale of securi-
ties below par also causes stock watering, and this practice is prohibited
by the laws of many states. The issuance of stock dividends also can be
considered stock watering. The commission regulates such issuance only

when the dividends represent a reinvestment of earnings in capitalized
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assets and a substantial uncapitalized surplus exists., The regulation of
dividend payments can be used to reduce overcapitalization as well as to

control stock watering,

The ICC requires that new securities be sold through competitive bid-
ding, but it will make exceptions to this practice depending on market
conditions. Besides controlling the issuance of securities, the ICC regu-
lates railroad indebtedness. This is an important power because funded
debt is a major element of the railroads' total capitalization. The regu-
lation of both‘securities and indebtedness allows the ICC some control
over the level and structure of the railroads’ capitalizatioh: However,
except in the extreme case of reorganization, regulators have often had
little control over railroad indebtedness. Several states have established
a ratio of bonds to stock that may not be exceeded by railroads. The ICC
can restrict the amount of bonds issued by a railroad and can rule that
securities should be issued instead of stock, although this is not a realis-
tic approach at present and has run into significant opposition from the
railroads., When approving bond issues, the ICC can require certain condi-
tions, such as the redemption of bonds prior to maturity or the use of

sinking funds,

The regulation of stock and bond issues has generally had diminishing
effectiveness on railroad finances since ﬁhe 1930s. Since that time, the
regulation of railroad reorganizations has had much greater impact on rail-
road financial activities.. Financial reorganization of a railroad is the
most drastic and generally the most effective way of changing the level
and structure of a company's capitalization, The 1933 passage of Section
77 of the Bankruptcy Act has caused the heavy involvement of the ICC in
such reorganizations. The railroad must file a plan of reorganization
withAboth the court and the ICC within six months after court approval
of a petition for reorganization. Trustees, stockholders, creditors, and
other interested parties may also file reorganization plans. The ICC
reviews the submitted reorganization plans (a process that includes public
hearings) and approves a reorganization plan that may or may not be one
of the submitted plans. The plan approved by the ICC must be compatible
with the public interest and be fair and equitable, and the fixed charges

of the plan must be within the earning capacity of the reorganized railroad.

~
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The ICC can exercise a great deal of discretion in the development
and approval of a plan for reorganization. (Such plans must also be approved
by the court and by creditors and stockholders representing two-thirds of
the company's capitalization.) The plans approved by the ICC are based on
limiting the réorganized company's capitalization in relation to conserva-
tive estimates of future earnings, not property valuations. The ICC has
little control over the priority ranking of claim settlementé. Under the
Boyd Rule, the creditors’ claims must be settled in order of priority and

before giving any compenéation to the stockholders.

Safety Regulation

One of the major objectives of any transportation system is the achieve-
ment and maintenance of a fairly high level of safety. To ensure that an
acceptably high level of safety is maintained, various government.agencies
have been given the responsibility of regulating the safety of the different
transportation modes, Railroad safety is regulated principally by the FRA,
which exercises jurisdiction over such areas of railway safety as track
maintenance, inspection and equipment standards, locomotives, signals,

safety appliances, and power brakes.

One of the major roles of the FRA is the investigation and summariza-
tion of train accidents and accident trends. To support this task rail-
roads are required to file monthly accident and incident reports with the
FRA. The FRA reviews new equipment designs and inspects prototype equip-
ment to ensure that the purpose, intent, and requirements of the Safety
Appliance Act are met and to uncover potential hazards that might exist
in new and untried designs. The FRA has the authority to require that
railroads install and utilize specifiéd equipment designed to increase or
enhance safety and has established equipment safety standards that affect

the use and maintenance of railroad equipment.

The FRA can also require that railroad operating procedures that are
judged unsatfe or hazardous be modified or eliminated. The FRA is also
responsible for the enforcement of the Hours of Service Law, which limits
the allowable hours of work performed by train and engine employees, as

well as operators, train dispatchers, and other railroad employees.
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The FRA promotes and enforces regulations related to the railroads

transportation of explosives, chemicals, and radioactive materials,

Other feaeral agencies, such as OSHA, as well as state and local
agencies regulate rail safety in various ways, The regulation of rail-
road safety by state and local governmental agencies has caused a prolifer-
ation of regulations that the railroads must be cognizant of and adhere .
to. The lack of coordination between the regulatory efforts of these
state and local governments can result in a nonuniform code of regulations
that can significantly affect the economic and energy efficiency of rail-
road operations. For example, one railroad moving through 62 municipalities
was subject to 13 different speed limits, some as low as 5, 8, and 11 miles

per hour, for reasons other than track condition,!?

Environmental Regulation

Public concern o6ver environmental quality has caused the development
of a considerable body of regulation in this area. The principal regula-
tory agency is the EPA. However, other federal, state, regional, and
local regulatory bodies are involved in regulating railroad activities
that affect the environment. The interstate nature of railroad operations
causes a railroad to 5e subject to a multitude of different environmental
standards and regulations, some of which may be effective only in a small
region.* The railroad industry spent about $92 million in 1972 to meet

various environmental standards and regulations.

The form of environmental protection regulations generally differs
from the FRA railroad safety regulations in that individual hardware items

and operating procedures often are not specified. Instead, environmental

*In the past, many state, regional, and local government agencies developed
environmental standards that were more stringent than EPA standards.
Such regulations often varied between locations, depending on the special-
ized needs perceived by the individual communities, The EPA recently
attempted to foster a certain degree of uniformity in the regulation of
railroad noise emissions, but exceptions are permit;ed if necessitated
by special local conditions.
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regulations specify an acceptable standard level of performance that must
be achieved; the means for achieving this standard is often the responsi-

bility of the regulated firm or industry.

The areas of environmental regulation that most affect the railroads
are-air pollution, noise intrusion, and waste disposal. Air pollution
regulations primarily influence the rail industry in the control of loco-
motive exhaust emissions, Technology is already available that will allow

the railroads to meet most of the current standards.

The reduction of the noise level of diesel-electric locomotive opera-
tions may require new technology to meet existing and projected standards.
In addition, the regulation of noise associated with fixed facilities
(e.g., coupling noises and retarder squeal in yards) may force éither the
development of new noise-suppressant technology or the abandonment or

reduced usage of some facilities,

Waste disposal regulations have increased the disposal costs of cross-

ties, engine-crew wastes, railcars, and liquid wastes.

Environmental regulations have also affected railroad operations and
costs in less direct wa&s. For example, theArequirements for detailed
environmental impact reports tor construction projec¢ts can significancly

affect the cost and time schedule of such projects.

28



IV ENERGY AND COST IMPLICATIONS OF SPECIFIC REGULATORY PRACTICES

In this section we describe specific regulatory practices related
to the establishment of long-haul rates, the distribution of empty
freight cars, and the rates on low-density rail traffic and examine the S
energy and cost implications of these practices. Mr. Robert A. Nelson
performed the major portion of our analyses through the examination of
ICC data and records. The energy and cost implications associated with
these regulatory practices were analyzed at SRI using the Long Run Aver-

age Cost Model.

Distance-Based Rate Structure and the Length of Haul

Over the years the ICC has frequently structured rates based on
mileage or, distance scales. 1In fact, all railroad class rates except
transcontinental are based on distance scales in effect over most of the
country. In addition, the rates on many basic commodities and commodity :
groups, again excepting transcontinental, are based on distance scales.
The use of a distance-based scale means that shippers everywhere within
the area of application of the scale pay the same rates for the transporta-
tion of equal weights of the same commodity for a given distance. In
1952, the ICC ordered that rail class rates be made uniform across all

rate territories except Mountain Pacific.

There are a number of reasons for constructing a rate structure on
a distance scale. Distance-based rates are relatively simple, easy to
understand, and are less likely than other rates to be considered dis-
criminatory. In general, distance-based rates. are more likely to be re-
lated to the actual economic costs of providing transportation service
than rates that are not distance related. If all other conditions are
similar, the effort and costs involved in transporting a given shipment
between two points will be closely related to the distance betweén those

points. Thus, the length of haul is an important element in determining
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the amount of transportation service provided, the cost of providing that
service, and, ultimately, what rate the user of that service should be
charged; Distance-Based rates also are more stable than rates based
solely on competitive market conditions. A distance-based rate structure
acknowledges the natural, competitive characteristics of individual loca-
tions and tends to discourage hauls and cross subsidy of producers dis-

tant from markets by producers near to markets.

The shOrtcbmings of distance-based rates are thaf they may Bear
scant relation to railroad operating expenses, or, in a larger sense,
the opportunity costs of rail operations. Moreover, they do not permit
the normal responses of sellers to different demand conditions iﬁ dif-
ferent places. ‘ o |

.

Regulatory Policies Related to the Distance-Based Rate Structure

The application of distance-based rates has been influenced by vari-
ous ratemaking policies explicitly or implicitly adopted by Congress and
the ICC. We briefly describe the evolution of ICC regulatory practices

Ay

related to distance-based rates in Appendix A.

The Tgperiﬁg Principle

Almost all distance-based rate scales for railroads are con-
structed to reflect the tapering principle. This means that the distance
rate scale (i.e., the relationship between the length of haul and the
rate) is structured so that the distance intervals become larger, or the
rate increments become smaller, or both, as the length of the short-
route haul increases. The result is that the slope of the scale tends
to become increasingly 1es$ than proportionate to distance. Therefore,
while the total shipper charge increases with distance,‘the rate of the
increase of the total shipper charge is less than the rate of increase
in length of haul. An exampie of a tapered distance-based rate structure
is shown in Figurehl. Ostensibl?,.the rationale for "tapering" a
mileage-based rate structure is based primarily on considerations of the
cost of service. The terminal costs are included in the general freight

rate even though such costs are not directly related to_the length of
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FIGURE 1 A TAPERED DISTANCE-BASED RATE SCALE

haul. It has been implied that tapering results from spreading the
constant terminal costs over an increasing length of haul. Another
postulated reason for relying on the tapering principle when setting
rates is that relatively short hauls (less than 75 miles) generally are
moved by local or way freight trains whose associated costs are greater
than the costs associated with through freight trains typically used
for longer hauls. These considerations, however, do not explain the
increasingly smaller increases in rates in comparison with constant
increments of distance. Much of the taper must be attributed to value-

of-service considerations.

The following cases aré indicative of some of the ICC's views
on mileage scales and its reliance on the tapering principle in the con-

struction of such scales:

Only a uniform mileage scale would preclude claims of relative
maladjustment between the rival markets of Minneapolis, Mil-
waukee, and Chicago, and while no market desires this system
to be here applied generally, eventual resort to this basis
may possibly be the only outcome of reiterated complaint over
a complex situation which the Commission has repeatedly tried
to adjust. [46 ICC 685, 692]
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A mileage scale ordinarily yields a much higher rate in
proportion for a short haul than for the long one. [26 1CC
638, 649]

Distance scales are constructed so that the rate of pro-
gression decreases as the distance increases. [144 ICC 731)

The tradition in ICC ratemaking of lower per-mile rates for
longer hauls is found in both mileage scales and the transcontinental
rate structure. Transcontinental rates historically have reflected
value of service, market competition, and water competition. As a re-
sult they may bear little relation to distance and in fact may ignore
distance for literally hundreds of miles. It is common for transconti-
nental rates to ''blanket'" long distances. The effect of this for those
distances is to put a zero rate of progression into the relationship of

rates with distance.

In addition to the cost-of-service factors described above,
the ICC uses the tapering principle to establish rates that do not re-
strict the movement of traffic over long distances. If the rate scale
were based on a uniform progression of rates in direct proportion to
distance, the long-distance rates would be so high that the movement of
certain commodities would be greatly inhibited. The same is true when
a general percentage increase in freight rates is approved. Although
such a rate increase causes all existing rates to be increased by the
same percentage, it also causes the absolute rate increases to be
greater for the long-distance shippers than for shorter-distance ship-
pers. Such across-the-board percentage rate increases can thus effect-
ively change the relative competitive position of different producers in
the same market because it increases the transportation costs of the

distant producers more than those of the nearby producers.

In many recent rate level cases, the ICC, while approving
general percentage rate increases, has imposed limits to the absolute
increase in rates on certain commodities. Such limitations to a per-

centage rate increase are generally referred to as '"holddowns," and
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their application often causes a cross subsidization of traffic analo-
gous to that caused by value-of-service ratemaking procedures. The im-
position of holddowns has the effect of increasing the tapering effect
for the rates of certain commodities at the middle to upper ranges of

the distance scale.

The following cases represent the ICC's philosophy on distance-

based rates and holddowns.

While the substitution of commodity rates based on mileage
for a group adjustment must necessarily result in many in-
stances in different rates to points formerly grouped to-
gether and accorded the same rates, there is no sound reason
why, as a general rule, commodity rates constructed on a
distance basis should not be graded according to distance

in substantially the same manner as class rates. [77 ICC
473, 497)

If the policy of carriers is to afford the widest possible
latitude to competition, which is consistent with any return
short of actual loss, the proponents of a distance scale will
favor a low rate of increase for unit progressions, and this
will result in relatively low rates for long distances.

Thus a distance scale directly reflects the purpose of its
maker. (48 ICC 201, 234]

Making rates on an arbitrary mileage system may finally be
reached, but the industries and commerce of the country are
now established on a different basis. [29 ICC 376, 379-380)

It might be feasible to reflect costs more accurately in a
scale with a constant rate of progression if costs on class
rate traffic were as certainable with a fair degree of accu-
racy. But such a scale properly would require an initial
rate for 5 miles burdened with all the terminal expenses.
One likely effect of a scale of this character would be to
discourage the movement by rail of much class-rate traffic
in contravention ot the Hoch-Smith Resolution which specifi-
cally provides that freight rates shall be so adjusted that
the traffic may freely move. [164 ICC 1, 190]

The effect of a uniform rate of progression is to make short-
haul rates lower and long-haul rates higher than under a
graded progression. While the rate for each haul should in-
clude both cost and profit in practical ratemaking it is
frequently necessary to make rates which will yield less
profit for some than for other hauls. As the importance of
the freight charge to the shipper increases in proportion

as its relation to the value of the load increases, if there
is to be some variation in the amount of profit under the
rates for hauls of different length, the shorter hauls can
better pay the higher rate of return. (176 ICC 1, 68]
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While a progression of 3 cents for each 100 miles in a rate
scale is low for distances over 800 miles, it may be more
than offset by a high progression for distances less than
800 miles; and, when viewed as a whole, not to produce low

rates for the long h

auls. [263

1CC 9, 59]

In a succession of general rate increase cases following World

War II to the present, the ICC has imposed holddowns on commodities that

account for a rather large share of rail traffic.

For some of these

commodities long hauls were not involved but rather reflected competitive

producing points located at varying distances from markets.

producers tend to resist
Table 1 lists
148, the first

equally.)
Parte No.

II.

(Competitive

changes in input costs that affect them un-

the commodities that received holddowns in Ex

general rate increase case following World War

Table

1

COMMODITIES RECEIVING HOLDDOWNS IN EX PARIE NO. 148

Increase Increase
per CWT per CWT
Commodity (¢) Commodity (&)
Cotton in bales 10 Clay 6
Fruits and vegetables 13 Saltcake 6
Wool 20 Dolomite per ton 30
Coal per ton 30 Bituminous rock per ton 30
Iron ore per ton 12 Logs pulpwood 8
Alumina per ton 12 Posts and ties 10
Gravel and sand per ton 15 Building woodwork 10
Fluxing stone per ton 15 Wood and pulp 10
Stone per ton 15 Petroleum 6
Furnace slag per ton 15 Vegetable oils 12
Limestone per ton 15 Sugar 10
Cinders pecr ton 15 Iron and pig per ton 200
Petroleum tank cars 6 Aluminum and pig per ton 200
Asphalt 6 Aluminum bars per ton 240
Tar 6 Cement per ton 120
Salt 6 Brick per ton 120
Phosphate rock per ton 30 Fertilizers per ton 120
Sulphur per ton 40 Canned foods 13
Industrial sand per ton 30
Source: Ex Parte No. 148,
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In several general rate increase cases in the fifties and
sixties, the ICC turned away from percentage increases to flat increases
per hundredweight or per ton on a long list of commodities. These flat
increases, which favored long-distance shippers, were intended to miti-
gate the effects of past percentage increases. After these cases, the
ICC returned to the practice of imposing holddowns on percentage in-
creases, Tables 2 and 3 list commodities receiving holddowns on per-

centage increases in two recent general. rate increase cases.

Table 2
COMMODITIES RECEIVING HOLDDOWNS IN EX PARTE NO. 281

Price

per CWT
Commodity (¢)
Beet and cane sugar 3
Coal per ton 15
Fruits and vegetables, fresh 4
Fruits and vegetables, processsed 4
Lumber and hardwood flooring, plywood 2
Malt liquors 4
Millwork 4
Soda ash per ton 40
Walnuts 3
Wine 4

Source: Ex Parte No. 281.

Table 3
COMMODITIES RECEIVING HOLDDOWNS IN EX PARTE NO. 295

Price

' per CWT
Commodity [€)
Coal per ton -15
Foodstuffs, canned, frozen 6
Fruits, vegetables, edible nuts 6
Iron ore per ton 22
Lignite per ton 15
Petroleum, coke, briquets per ton 15

Source: Ex Parte No. 295.
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Effects of Regulatory Policies on Distance-Based Rates

We briefly examine below two cases where regulatory practices have
markedly influenced the basic distance-based rate structure. In the
first case we have selected three commodity groups from among those that
have been primarily affected by holddowns during the period of price level
and general rate increases since World War II. Table 4 shows the commod-
ity groups, the increases on long hauls from 1950 to 1974, and the aver-
age of all rate increases for all commodities and distances. Table 5
shows the importance of these commodities to the railroads. 'l'he data
seem to support the assertion that holddowns limit increases on long-haul
rates. Thé smaller percentage increases and the preference for long hauls
already built into the rate structure suggest that an increasing advan-
tage to long-haul traffic has been provided, at least for the commodities
. shown. Admittedly some of the increases were lower as a result of higher
volume minimums and incentives for loading. It is not possible, however,
with the information presently available, to separate out the respective
effects of holddowns and higher minimums. The rate changes shown in
Table 4 indicate what would have been paid for the highest minimum weight
in 1950 and 1974. The effects of the holddowns on rates probably exceed
considerably the effects of higher minimums,‘although this can only be

surmized.

The importance of the movement of these three commodity groups to
U.S. rail traffic is considerable. As shown in 'fablé 5 the tonnages uf
these commodity groups constitute a relatively small proportion (0.56
percent) of total rail tonnage. Revenues from their transport bulk are
somewhat larger (2.72 percent) in the total rail revenue picture. Their
share of total ton-miles is even larger. A large pairt of the tonnages of
these Lhree commodity groups transported by rail is derived from hauls of
over 2,000 miles. A comparison of the shares of tonnages and revenues
of these commodity groups for hauls of 2,000 miles or morc of total U.S.
rail tonnages and revenues for hauls of 2,000 miles ur wore shows that
the three commodity groups account for almost 19 percent of total tonnages

moving 2,000 plus miles but for only 2.7 percent of revenues--that is,

the proportion of tonnages accounted for by the three commodity groups is
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Table 4

RAIL RATE CHANGES FOR SELECTED COMMODITIES
ON HAULS OF 2,000 MILES OR MORE (1950-1974)

1950-1974 1974 1974
Rate Increase | Total Tonnage | Total Revenue
Commodity (%) (Thousands) (Thousands)
Fresh fruits - )
and vegetables 2,196.6 . 129,976.6
Apples 57.9
Oranges 59.9
Lettuce 61.6
Canned fruits
and vegetables 83.1 594,2 25,281
Lumber 95.8 4,364.5 182,112.3
Totals 7,155.3 337,369.9

Note: Authorized increases for 1950 through 1974 totaled 129%.

: The simple average of actual increases is 109.7%. The index
of railroad freight rates maintained by the Bureau of Labor
Statistics since 1969 stood at 158.3 at the end of 1974.
(1969 = 100.)

nearly seven times greater than the proportion of revenues. Obviously,
these commodity groups are being transported at rates much lower than
average for hauls of 2,000 miles or more. This is not surprising con-
sidering the special treatment given to them by such legislation as the

Hoch-Smith resolution of 1925 (see Appendix A) and by holddowns.

The effects of regulatory policies and the original ﬁilt toward
long hauls also can be seen from an examination of the present profiles
of rates. The Special Projects Staff (SPS) of the ICC has carried out
studies of relative rate levels for various investigations under Ex
Parte No. 271. 1In the SPS studies, rates over distance on particular
commodities were charted and compared with costs as determined by ICC
cost-finding formulas. The first series of SPS charts is for lumber
moving to various parts of the United States. 1In Figure 2 the rates
from Mountain Pacific to official territory are precisely the same for

distances between 1,400 and 3,800 miles. This reflects the practice of
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Table 5

t

PERCEOTAGE COF TOTAL U.S. RAIL TONNAGES AND REVENUES
FOR SELECTED CGMMODITIES ON HAULS OF 2,000 MILES OR MORE

(1974)

Percentage of U.S.

Percentage of Total

Percentage of U.S.

Percentage of U.S.

Selected Tonnage cI U.S. Tonnage Over Revenues Each Revenues Over
Commodities Each Comnodity 2,000 Miles ZCommodity 2,000 Miles
‘Fresh fruits 65.33 2.062 83.9 .38
Fresh vegetables 65.27 '3.67 82.6 .67
Canned fruits
and vegetables 22.89 1.55 40.6 .20
Lumber 32.74 11.389 54.4 1.47
18.671 2,72
Note: Total U.S. rail connage over 2,000 miles to total U.S. rail tomnage is 3 percent. Total U.S.

rail reveaue derived from hauls over 2,000 miles to tctal U.S. rail revenues is 16 percant.
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blanketing transcontinental rates eastbound over extended areas in the
Northeast. TFor some commodities the rate is the same to all points east
of the Mississippi River. Thus eastern railroads receive for the trans-
port of those commodities the same amount whether a shipmenf moves 100
or 1,500 miles on their 1ines.* By contrast, Figure 3, which shows rates
from Mountain Pacific to Mountain Pacific, indicates a pattern of rates
increasing with distance more rapidly than costs. Figure 4 shows rates

from Mountain Pacific to southern territory that reflect the blanketing

effect.

Generally the charts on lumber prepared by the SPS show that rates
from Mountain Pacific to official and southern territories 1arge1yhignore
distances between 1,400 and 3,800 miles. On the other hand, rates on
shipments moving within the territories tend to rise with distance more

rapidly than cooto.

Figures 2 through 4 also show the variable costs and traffic vol-
umes associated with different lengths of haul. It is important to
exercise caution in the analysis of this cost information because the
costs shown are formula costs based on average conditions and rather ar-
bitrary assumptiods about cost-distance relationships. BRecause of the
potentially enormous variations in costs from one rail line to another
and one situation to another, this cost information says little about
any single flow of traffic, However, it is interesting to note that the
rates for the transportation of lumber between the Mountain Pacific and
official territories do not even cover the average variable costs as

calculated by the ICC for some long hauls.

Effects of Regulatory Policies on Costs

As previously stated, onc of the major reasons for using a distance-

based rate scale is the general correspondence between the length of haul

= .
The SPS has not made such studies for fresh fruits and vegetables and
canned goods. Blanket rates resulted from a combination of water compe-

tition through the Panama Canal and enforcement of the prohibition of
higher rates for shorter hauls than for longer.
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and the cost of sérvice. Indeed many of the ICC's ratemaking policies
are based, to some degree, on its cost-estimating procedures. For ex-
ample, to some extent tapered distance-based rate scales are based on the
assumption that actual railroad éosts are tapered in a similar fashion.
If, in fact, costs are not related to length of haul in this manner, the
use of the tapering principle in setting rates may result in cross sub- -
sidy of some traffic and more outlays on transportation than othérwise

would be the case.

It therefore seems appropriate to examine briefly some aspects of
the relationship between the length of haul, economic costs, and energy
usage. In this examination we used SRI's Long Run Average Cost (LRAC)
Model to determine general cost patterns and relationships. There are
many drawbacks to the use of long run average costs in such an examina-
tion, particularly in the estimation of the costs including prorations
of joint or common costs associated with a pértiéular'service. In
addition, the analysis of costs alone does not account for the inter=-
dependence of costs, rates, demand, and rail plant capacity. Neverthe-
less, these disadvantages are present to some extent in most railroad
cost description schemes, which may in fact have even further disadvan-

%
tages.

The LRAC Model was used to develop graphs of the relationships
beiween costs and length of haul for four different commodities: coal,
farm products, lumber and wood products, and transportation equipment
(see Figures 5 and 6). 1In each case a traffic corridor was nominally
defined in such terms as traffic volume, density, track gradients and
curvatures, and the like to represent typical conditions as closely as
possible. (The assumptions used in constructing the input data for the

LRAC Model are described more fully in Appendix B.)

The graphs in Figure 5 relate the long-run average cost per ton

originated to the length of haul for distances between 200 and 2,500

* .
For a more complete description of the use of long-run average costs,

long-run marginal costs, and other cost description schemes we refer
the reader to Reterence 1.
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miles. Because of the assumptions used as input to the LRAC model for
these analyses, it is dangerous to attach much significance to the abso-
lute values of the costs. Although the project team attempted to define
a nominal rail corridor that generally represented typical rail operations,
it must be remembered that significant variations -exist between transpor-
tation operations between regions and even between individual routes that
are roughly parallel. Costs, too, are sensitive to the operationai
changes that exist between different regions and routes. Therefore, al-
though these model outputs are typical of the costs involved in handling
the selected commodities, they should be viewed as only general indica-
tions of the relative relationships of the cost components and of the

general pattern of the relationship between costs and the length of haul.
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The total cost is further broken down in Figure 5 into main-line
costs, branch-line costs, and terminal and switching costs. The graphs
in Figure 5 show a number of interesting differences among the four com-
modities. For example, switchyard costs are relatively more important
in determining the total cost of transporting transportation equipment

than coal.

Although many similar comparisons can be made, the major point of
interest is the general makeup and shape of the costs as related to the
length of haul. For each of the four commodities the overall average
cost function is linear between 200 miles and 2,500 miles. To some ex-
tent this is a result of the initial assumptions used to structure the
model's input. In defining the rail operations within the corridor, we
assumed that the branch-line activity related to collecting and distrib-
uting freight cars (irrespective of the commodity) involves nearly 27
miles of local or way train operation at both ends of the main-line move-
ment. Such a branch-line operation is generally prerequisite to the
movement of the freight cars on the main line. For this reason, and be-
cause branch-line movements are operationally distinct from main-line
movements, branch-line costs are modeled independently of main-line costs
and are completely accounted for before considering the cost of even the
first mile of main-line transit. Thus, for our nominally defined rail
corridor operation, the costs associated with branch-line operations will
increase for lengths of haul up to 53 miles (all of it on branch lines).
Thereafter, branch-line costs will remain constant while main-line costs,
which are zero for lengths of haul less than 53 miles, will increase
linearly with distance. Thus, as modeled bj SRI's LRAC Model, a.sig-
nificant break occurs in the slope of the total cost curve at 53 miles
because of the large differences in cost characteristics between branch-
line and main-line operations. This represents the only "tapering" or
lessening of the rate of cost increase in relation to length of haul.

Of course, it may be correctly argued that in numerous cases branch-line
operations account for more than 53 miles of the total length of haul.
However, the previously postulated principle that branch-line costs are

independent of and prerequisite to main-line costs remains the same even
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in those few individual hauls where branch-line operations are much
greater (e.g., 300 miles). Thus, when solely considering the effects

of branch-line costs on total costs, it is difficult to justify tapering
distance-based rate scales beyond the length of haul that occurs on

way or local trains serving branch lines (genefally well under 300.

miles).

The relationship between railroad operations on branch lines and
main lines is fairly well defined and understood, at least on an aggre-
gate basis. Therefore, we were able to develop the structure and input
of the LRAC Model with a fair degree of confidence in the validity of its
output., The assumptions we have made concerning branch-line and main-line
operations are realistic and do not deviate significantly from those
assumptions made during the course of other related research. However,
the relationship of switchyard volumes and operations to the 1ength of
haul are less well understood. Based on national averages, we can
roughly estimate the number of times a freight car is yarded and sﬁitched
per trip or car cycle. We have even been able to break down these esti-
mates by cdmmodity type. However, at this time, we are unsure of the
exact shape of the curve relating switching requirements and costs to the
length of haul. For the purposes of this analysis, and based on reason-
able engineering judgment, we have assumed that this relationship is
linear with a nonzero intercept of the cost axis. (This intercept may be
thought of as representing the initial terminal costs associated with a
traffic movement.) The result of this assumption is that the cost of yard
operations does not cause any tapering of the total cost function, which

is linear throughout most of its range.

If we had assumed that the number of switchings per carload in-
creased proportionately less than the length of haul because of increased
blocking flexibility, the.result would have been a cost function with a
concave downward or ''tapered" shape. Conversely, the recognition that
increases in the length of haul cause more interchanges of the freight car
between railroads would result in a concave upward cost function. Be-
cause of the offsetting effects of these two factors, our assumption that

the number of switchings, and hence the switching costs, increase
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proportionately with the length of haul is probably the most reasonable.
In any event, the fact that there is no reliable information or even
strong opinion on the subject leads one to suspect that, on the average,
any deviation from our assumption is probably minor and will not sig-

nificantly affect the overall shape of the cost curve.

Effects of Regulatory Policies on Energy Consumption

Additional output of the LRAC Model includes information about the
energy consumption associated with the different elements of railroad
operations (i.e., main-line, branch-line and switchyard operations).

The relationships between total fuel Consumption and the length of haul
for coal, lumber products, farm products, and transportation equipment
are shown in Figure 7. Figure 8 shows the average fuel consumption for
these four commodities as related to the length of haul. An important
point to note in the analysis of these graphs 'is the relative importance
of the various components of fuel consumption as compared to costs. For
fuel consumption, main-line operations become the dominant component for
length of hauls greater than 500 to 700 miles. However, main-line costs
per net ton do not become the major component of total costs until the
length of haul increases beyond 900 miles for coal, 1,500 miles for farm
products, and 2,000 miles for lumber products. ' For transportation
equipment the main-line costs are the least important component of the

total costs up to 2,500 miles.

The difference between the behavior of costs and energy consumption
as related to length of haul is further demonstrated by comparing the
average cost per net ton-mile (Figure 6) with the average fuel consump-
tion per net ton-mile (Figure 8). The average fuel consumption per net
ton-mile decreases rapidly between length of hauls of 200 and 1,000 miles.
A3 the length of haul increases beyond 1,500 wiles, however, the average
fuel consumption per net ton-mile remains almost constant., In contrast,
the average cost per net ton-mile for the three bulk commodities (coal,
farm products, and lumber products) do not approach an equivalent level
of constancy until well beyond 2,000 miles, and the average cost per net
ton-mile for transportation equipment is still rapidly decreasing at

2,500 miles.
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Implications for Future Regulatory Policies

The evidence suggests that railroad rates and rate relationships
are structured to favor long hauls of a number of commodities.* For
some commodities the rates do not vary at all over a span of 2,400 miles.
It is obvious that the economic costs of service and energy consumption
do not remain constant over such distances. An examination of the
economic and energy costs using the LRAC Model confirms that this rate
bias in favor of long hauls is probably not justified on the basis of
the costs of service or the direct energy consumption characteristics
of railroad operations. 1In fact, the output of the LRAC Model indicates
that the basié concept of using a tapered rateyscale and holddowns may

be inappropriate when viewed in terms of costs for distances beyond the

length of the branch-line operations.

The structure of current railroad mileage-based rates does not
totally reflect the actual cost or energy consumption patterns as re-
lated to the length of haul. The main reason for the development of
these rate scales is the intention of Congress and the ICC to encourage
maximum freedom of movement of goods. This objective has been spelled
out in legislation and policy statements, and the ICC has attempted to
achieve this objective through such regulatory policies as holddowns
and blanket ratemaking, which tend to impose artifical constraints on
the rate structure. The results of such regulatory policies are that
long-haul rateslare disproportionately low in relation to distance and
appear to have risen less in relation to the price level than the aver-
age nf rail rates. Such a rate structure tends to obscure the true
costs of production associated with specific commodities and may result
in cross subsidy of 1ong—haul traffic by short-haul traffic. This fact
raises the question as to whether in light of higher energy costs the
time has come to remove the preference toward long hauls built into the
rate structure. As discussed in Appendix A, tradeoffs continuously take
place between production and transportation costs. For example, trans-

portation costs already make up a substantial portion of the production

o

<
This conclusion is in general agreement with the results of several
similar studies. See, for example, Reference 13.
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costs for many of the commodities that have been affected by holddowns
of general rate increases (see Table 6), If long-haul rail transportation
rates (costs to users) were to go up, sooner or later there would be a
shift to production points more local to markets. More citrus fruits
would move from Florida to the Northeast and fewer from Southern Cali-
fornia; more lumber would flow from the South and less from the Pacific
Northwest. The result would be savings in energy consumption. Two im-
portant questions cannot be answered in this report. The first is
whether the change in production locations would involve increases in
energy consumption that would neutralize the savings in energy consump-
tion resulting from lesser transportation. The second is what the im-
pact of production location changes would be on the communities losing
the jobs to the new producing areas. During a transition period, the
social and welfare costs may be high, and the persons affected may re-

sist such changes.

Empty Freight Car Mileage

Railroads, shippers, and the government are examining with in-
créasing frequency the problem of empty freight car mileage. Certain
undesirable economic costs, such as the basic operational economic and
energy costs of transporting a nontrivial element of a train's gross
weight, are associated with the transportation of empty cars. Other un-
desirable costs include the operational costs of handling empty cars -
(e.g., switching, connecting brake hoses), and the investment costs in-
volved in not fully utilizing a major capital resource. Despite the
economic penalties connected with the haulage of empty freight cars,
the total nationwide empty car mileage, as a percentage of total car
mileage, has increased from 33 percent in 1946 to 45 percent in 1975,
This increase is largely a result of the current car distribution

policies and practices of the U.S. railroad system.

52



Table 6

DIRECT AND INDIRECT FREIGHT COSTS PER DOLLAR OF FINAL OUTPUT

Railway | Total

Department of Transportation Sector (¢) (¢)
Agriculture ’ 2.0¢ 9.5¢
Iron ore mining : 15.3 27.4
Nonferrous mining 16.3
Coal mining 20. 30.2
Miscellaneous mining 1 76.
Construction . .
Ordnance . .

Food and drugs
Textiles and apparel

.

Lumber and products . 13.
Furniture .
Paper and paper products . 1

Printing . .
Chemicals . 10.

Plastics, paints, and rubber
Petroleum and products

Stone, clay, glass products
Iron and steel

Nonferrous metals

Fabricated metals )
Farm and construction machinery
Industrial machinery
Electrical machinery

Motor vehicles

Aircraft

Other transportation equipment
Scientific and optical instruments
Communications

Utilities

Services

Auto repairs

Government enterprises
Rusiness travel and gifts
Miscellaneous manufacturing
Scrap sales

=
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Source: Reference 1l4.

Note: Total (direct and indirect) freight generated per
dollar of final demand, including both the direct
and indirect freight on the inputs to the final
product and the freight services needed to ship
the final product to the ultimate customer.
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Factors Contributing to Empty Freight Car Mileage

We discuss below the factors that contribute to empty car mileage.

The Imbalance of Traffic

Imbalances of traffic between various regions of the United
States are responsible for much empty car movement. A good deal of this
imbalance is inevitable because of the concentration of sources of supply

of some basic raw materials.

Since World War I the balance 6f rail traffic in the United
States has been northbound and eastbound. Basic raw mafefials and agri-
cultural commodities tend to originate in the South and West; finishéd
goods move in the opposite direction. An imbalance results because
finished goods experience weight and cube loss in the process of ﬁanu-
facture. Moreover, more finished goods than raw materials move by truck.
In New England, the rail traffic imbalanc¢e has reached the proportion uf
five loaded freight cars in to every two out. Elsewhere in the North-

east the imbalance is high, but not as high as in New England.

So-called back-haul rates could encourage a more.balanced
movement. It is not clear, however, that rate reductions would draw
traffic back from truck or stimulate a response in the way of industry
relocation. It is possible, however, that a combination of higher rates
on eastbound movements and lower rates on westbound movements would have
some results, but such a change in rate policy would run counter to the
practice of having high-value westbound commodities pay part of the
transportation costs of low-value eastbound shipments. Of course, this
policy evolved in the days when resources of fossil energy seemed bound-
less. In the light of energy implications today, a different policy

might be apprupriate.

Specialization of Equipment and Service

Since the mid-1950s, an increasing percentage of the freight
cars ordered by U.S. railroad companies has been designed for more

specialized service. Specialized cars include equipped boxcars,
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covered hoppers, refrigerator'cars; stock cars, tank cars, drop-center
cars, and auto-rack éars. Special car types accounted for about 9
percent of all freight cars owned by U.S. Class I railroads in 1955,
for nearly 20 percent in 1965, and for over 30 percent in 1975. During
the same period the railroads developed special services, such as unit

trains and run-through freight trains. - .

These special freight cars and services were developed to
improve the level of service offered to the shipper. For example, some
specially designed caré, such as bottom- or side-dumping hopper cars
for coal, have greatly.reduced the time and costs associated with load-
ing or unloading the car's lading. Other cars, such as refrigerator
cars and shielded auto-rack cars, have been designed to decrease the
occurrence of damage.to lading.' Specialized services, such as unit
trains, have been developed to improve ‘service in transit time and
transit time reliabilityp Although the railroads' introduction and use
of specialized equipment and services has improved the level of service
offered. to shippers, it has also been a major'reason for increases in
empty cdar mileage during the past two decades.. These cars are designed
to transport a limited number of commodity types and, in a number of
cases, only one type of commodity. For this.reason it is often difficult
to find a commodity that is'sﬁifable for the back haul of these specially
designed cars, and their tyﬁical duty cyéle tends to be loaded in one
direction and empty.for the return trip. .Caré used for such special
freight services as unit train operations are often dedicated to the
transportation of a single commodity between a given origin and destina-
tion and thus generally travel empty during the return trip. In addi-
tion, cars used in special service are required to be returned to the
origin%ﬁdr immediatély, which also redﬁces the potential for finding
a return load. Table 7 shows the ratio of empty to loaded car-miles for
different types of equipment and services. Special-purpose cars, such
as refrigerator and tank cars, travel empty more frequently than general-
purpose cars, such as boxcars. In addition, for each type of car, the
range of the ratios of empty to loaded car-miles is usually greéter for

cars in special service than for those in general service.
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Table 7
RATIO OF EMPTY TO LOADED CAR-MILES

.

General Service Special Service
Car Type _(range) (range)

Box 0.65-0.76 0.96-1.01
Flat 0.88-0.89 Not reported
Gondola 0.78-0.83 1.00-1.01
Hopper, open 0.86-1.04 0.99-1.02
Hopper, covered Not reported _1.01-1.20
Tank 1.08-1.10 Not reported
Refrigerated 0.70-1.30 Not reported

Source: Reference 15.

Note: A ratio of 1.00 indicates an exact 50-50 split
belween empty and loaded car-miles. A ratio
greater than 1.00 indicates more empty car-miles
than loaded car-milés and a ratio less Lhau 1.00
indicates the converse. Thus, lower values of
this raliv are generally more dcairable.

The ratio for special service cars does not vary significantly
from 1.00, which supports the contention that their duty cycle is usuafly

composed of a loaded forward haul and an empty back haul.

The fact that the dramatic increase in empty car-miles during
%he past two decades coincides with a similarly dramatic shift to
special-purpose cars and freight services over the same period strongly
suggests that this shift has been a major influence in the increase in
empty car mileage.* The continuance of this shift to specialized equip-
ment and se;vices will cause empty car mileage to increase, probably
approaching a limiting value around 50 percent of the total car mileage.
However, the continued implementation of special equipment and services _

will constrain the flexibility to distribute freight cars to meet demand

* .
Reference 16 shows that there i§ a strong statisileal courrelalluu

between the ratio of special cars to other cars and the ratio of loaded
to total car-miles.
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peaks because unassigned, general-purpose equipment has greater inter-

changeability between commodities and routes.

Frelght Car Ownership

Railroad freight cars are owned by railroad operating compa-
nies, car leasing companies, prlvate shippers, and such specialized
companies as the Trailer Train Company, which is owned by a group of
railroads and supplies flatcars for trailers on flatcars (TOFC) and
automobile tramsport. The division of freight car ownership among
these various parties has changed significantly during the last 50
years, partly in response to changlng government regulations and the
judicial interpretation of these regulations (see Appendix C). The
general trend in car ownership has been for a greater percentage of the
freight car fleet to be owned by companies other than railroads. 1In
1929 railroads owned 89 percent of all freight cars; in 1975 they owned

80 percent of all freight cars (see Table 8).

Table 8

PATTERNS OF FREIGHT CAR OWNERSHIP

57

Car
: Companies
Class I Other and
Type Total Railroads Railroads Shippers
Box cars
Plain 321,480 304,910 9,068 7,502
Equipped 173,679 170,179 2,621 879
Covered hoppers 228,265 156,850 1,386 70,029
Flat cars 141,316 98,320 778 42,218
Refrigerator cars 100,815 70,434 2,618 27,763
Stock cars 4,423 4,341 -- 82
Gondola cars 186,773 176,408 4,923 5,442
Hopper cars 363,186 346,413 6,720 10,053
Tank cars 170,876 2,951 18 167,907
Other freight cars 32,792 28,653 1,275 2,864
Total 1,723,605 | 1,359,459 29,107 334,739
Source: Reference 17.



The ownership of railroad freight cars can significantly affeét
the distribution of cars and the amount of empty car mileage. For ex-
ample, cars owned by private shippers are seldom loaded for the return
trip. The ownership of freight cars by individual railroads has also
tended to influence the car distribution process. Some individual car-
riers have actually owned very few cars and have relied on the freight
cars of other railroads to supply their own shippers' needs. Other car-
riers have found it necessary to own a substantial fleet of cars. The
difference between the two kinds of ownership hinges on whether a carrier
has a net of inward-bound or outward-bounﬁitraffic. Carriers with a net
of inward-bound traffic tend to accumulate empty 'foreign' cars on line
and therefore find it easy to provide their shippers with cars without
having to ship cars in from distant points. Carriers with a net of
outward-bound traffic are often short of cars and hence under pressure
from their shippers to get them. This situation has led to conflicts
among the carriers and to the establishment of car service rules to gov-
ern car distribution and return. One of the purposes of car service
rules is to protect the owning carriers from more or less permanent loss
of their freight cars. Thus the rules provide that cars unloaded off
the owner's lines must be started back toward the owner whether they are
loaded or not. When there have been car shortages, the ICC has put into
effect emergency requirements that cars be on their way back to their
owners within 48 hours. Enforcement of this rule has tended to increase

empty car mileage and, presumably, energy costs.

Government Regulation

Government regulation perhaps has the most pervasive influence
on the generation and control of empty car mileage. The ICC can regulate
to some extent the factors of car ownership and use and the makeup of the
railroads' freight car fleets. It can alsu inlfluence the geographic im-
balance of freight car demand through its ability to set low rates for
traditional back-haul movements. The ICC is also empowered to set per
diem rates, the charges that owning railroads impose for the use of their

freight cars by other railroads. Through its power to promulgate and
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enforce the normal car service rules and emergency orders that govern
the interchange of equipment, the ICC can also affect the supply and

utilization of freight cars.

Thus the ICC can be a major influence in the distribution of
rail freight cars and the control of empty car mileage. However, given
the magnitude and complexity of the car distribution process and the
existence of competing and not completely compatible objectives, it is
not at all clear that regulation has allowed the best use of the freight
car fleet. During the late 1960s and early 1970s, for example, car

shortages were a persistent problem for shippers, railroads, and the ICC.

'In requiring all shippers to "share in the poverty" of freight
cars, the ICC has sometimes issued emergency car service orders that re-
quired cars to be on their way to the home road, loaded or not, 48 hours
after being reported empty by shippers. As a result, the number of empty
car-miles has increased significantly. To some extent the ICC's order
reflected the conflict between eastern roads and southern and western
roads. The ICC's stringent enforcemené of its order resulted from com-
plaints by the western roads and their shippers that they were being
forced to providé the car fleets for the whole rail system. In a time
of rapidly rising costs of capital funds and resistance on the part of

"the ICC to cost-matching increases in the per diem rate, the western
carriers found themselves in a very adverse situation, that is, buying
cars and having them go off line for long periods of time when they, the
western carriers, were plagued with inabilities to deliver cars to their

own shippers.

Recent enforcement of the 48-hour rule almost immediately

shifted the car shortages from the West to the Northeast.

Prior to the prescription of emergency car servfcé rules in
1973 car shortages were primarily in the West. Subsequently, according
toAAppendix C of thé ICC's show cause order of June 10, 1974, reported
shortages were 58,500 cars in tﬁe Eastern District and 28,000 in the
Western District. By forcing cars to move empty toward the West, the

ICC ¢reatéed shortages in the East. This was at a time when six railroads

59



in the Northeast were bankrupt and could ill afford the cost of moving

empty cars or the loss of business because of car shortages.

Ihe Cost of Empty Freight Car Mileage

Even if the number of empty car-miles is reduced, the question of
how much would be saved remains. On the average, an empty car adds about
40 percent of the trailing tonnage of a loaded car. Thus the transporta-
tion of empty cars can bé a major portion of the total tonnage hauled by
the railroads. " In 1975 the transportation of empty cars accounted for
a little over 45 percent of the total freight car-miles and nearly 25
percent of the gross ton-miles. The rgduction in fuel usage due to de-
creasing the transportation of empty freight cars will not, however, be
in direct proportion to the reductions in trailing weight (i.e., halviug
trailing weight will not result in halving fuel consumption and costs).

A certain amount of energy is expended simply for the operation of the
locomotive. Beyond this intercept level, however, incremental increases

in trailing tonnage probably produce approxiﬁately equal increases in

energy consumption. On the average, the energy saved in the reduction of
one empty car-mile would be about 0.135 gallons of diesel fuel. In the
_United States In 1975 Lhe number uf ewply var wiles was about 12,521,373,000,
and the amount of fuel used for empty car transportation was about
1,690,385,355 gallonc. Thue a 25 porcent reduction in empty car mileage

would save abuul 422,596,339 galluus uf fuel pei year.

The LRAC Model was used to examine the relalluuship Lelween long-run
average costs, fuel consumption, and the ratio of empty to loaded cars.
Figure 9 depicts tﬁc gcnoitivitica of main-line fuel consumption to the
ratio of empty to loaded cars (0.83 nationwide in 1975) for a 500-mile
line where trains operate at an average speed of 30 mph. As would be
expected, the lower the ratio of empty cars to loaded cars is, the
better the fuel‘cogsumption. Figure 9 also shows the cost per main-line

net ton-mile for different ratios of empty to loaded cars.
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Implications for Future Regulatory Policies

The problem of car distribution on U.S. railroads is not a simple
one. Individual railroad ownership of cars, imbalances of traffic, the
right of common carriers to reject private cars, the increasing use of
specialized equipment and services, and the rigid enforcement of car
service rules have caused, in times of both car shortages and surpluses;
the generation of empty car miles, which is inconsistent with an energy-
tight economy. The simultaneous pursuit of the two seemingly incompat-
ible but desirable goals of reducing empty car mileage and insuring an

adequate supply of empty cars poses a conundrum that defies solution.

Desbite this tact it must be recognized that the LUU has the power
to influence significantly the magnitude of freight car shortages as well
as empty car mileage. It seems, however, that a major problem is the
ICC's inability to assess accurately the impact of a given regulatory
practice before its implementation and to quantify the total economic

and energy tradeoffs that occur because of the regulation.

The problem of imbalances of traffic, to the extent that it is
created by rate policy, can be redressed by a change in rate policy. Its
ramifications, however, are bound up with the basic locational structure
of the American economy. The imbalance of traffic could also be miti-
gated, at least to some extent, if carriers were required to accept
private cars for transport, which would increase the flexibility of the

non-railroad-owned fleet.

Another possible course of regulatory action (although more major
in scope) that might improve both empty car mileage and freight car
shortages would be the establishment of a national pool of freight cars
with joint ownership or lease as an alternative to individual ownership.
[This situation already exists with respécp to TOFC, and some boxcars
and flatcars.] All cars would then be free running, that is, they would
not be tied to an individual railroad or region. A central car control
agency would allocate cars on the basis of some optimizing procedures.
The algorithm by which allocations were made, however, would constitute

a crucial question. If cars were to be distributed as now on the basis
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of equalizing the shortages across regions, empty car miles might be

. reduced, but not by much. Empty cars would still have to flow back
quickly to the net rail freight exporting regions. If minimizing

empty car-miles were to Be given a high value in the algorithm, then
cars would tend to sit longer in net rail fréight importing regions
awaiting loads. Coupled with freight rate reductions that might result
from the greater avaiiability of cars, this would rebound to the benefit
of the net importing regions and to the detriment of the net exporting
regions. Bringing the matter down to specific regions, in general the
‘Midwest and Northeast would benefit, while the West and parts of the
South would be hurt. On the other hand, raw material and food costs
might rise in the Midwest and Northeast and fall in the West. Under-
standing and explaining the full impact of major transportation changes
on the economy is beyond the scope of this study and it is easy to
exaggerate the effects of the changes we have discussed here. The im-
portant point to note is that while empty car mileage can in some mea-
sure be reduced by the pooling of all railroad-owned cars, large reduc-
tions in empty car mileage would involve major changes in freight rates
and shifts in economic location. There woﬁld, in fact, be an income
redistributional effect between the eastern and southern and western
regions of the U.S.  In that respect freight car utilization is closely
related to the matter of regulatory preference given to long hauls of

certain basic commodities.

Rates on Low-Density Rail Traffic

The usual approach to the so-called branch-line and main-line
problem is to determine whether costs--calculated on a variety of
bases--exceed revenues. If they are found to do so, the assumption
is made, often implicitly, that the continuation of services wiil re-
sult in a decline in the going concern value of the rail carrier pro-
viding the services. If the railroad is in somewhat less than robust
financial health, or if it can persuade public ufficlals that the public
interest does not require continued services, it will be allowed to

ahandnn services on the branch linc or oceondary main. Oi, as lLu Lhe
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case of northeastern railroads, the federal government may provide a
subsidy to assure service continuation. Seldom is the question raised

as to whether there should be higher rates for delivery on branch lines
or for routing on low-density secondary mains. This is because there is
a strong regulatory tradition, supported in some measure by statute, that
specific rates on the same commodity on the same railroad but on dif-
ferent lines need not reflect specific costs of service. Put in another
way, the density of traffic on a route or line should not be reflected

in the rates on that route or line. As long as the revenues from some
aggregate of services are sufficient to cover costs, specific rate-cost
relationships cannot be at issue. Thus, the possibility that, by raising
charges on the branch line, services might be continued without financial
drain on the carrier providing them has been cunsidered only occasionally,
‘and only then when proposed by shippers located on the line up for aban-

dnnment .

All of this reflects the pervasive condition in the rail rate struc-
ture and rail operations of a wide range of coverage of costs for similar
shipments depending on the rail route or line over which they move. The
coverage ranges from overwhelmingly submarginal, which provokes line
abandonment cases, to very substantial. This characteristic of the rate
structure has produced a variety of consequences. For example, because ~°
rail carriers have not had thc option of raising some rates and reducing
others, they have tended to price themselves more or less complelLely vut
of business that as a whole did not pay. This has been parllcularly true
of manufactured commodities, which have wide distribution patterns and are
particularly susceptible to truck competition. The rail carriers' in-
ability to raise some rates and lower others on the same commodity moving
similar distances has often made it worthwhile for them to give up the
business completely. Another effect of geographic uniformity in the rate

structure has been the lessened importance of transportation to industrial

e
In this section we accept without further discussion the strong and
demonstrable inverse correlation between traffic density and economic
cost in railroad operations.
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location. Producers not bound by raw material sources have been freer
to locate in response to other factors even though the result has been
to impose higher transportation costs on the economy as a whole. More
heterogeneity of rates would ultimately have major locational impact,
particularly in the direction of more centralization of industrial ac-
tivity. While transportation costs, including energy, might be reduced,

other economic and political impacts might be less acceptable.

The problem is not easy to deal with. In the short run, raising
rates on branch lines and secondary mains may not change the flow of
traffic. If rail rates are still lower than truck, shipments may con-
tinue to move by rail. If rail services are abandoned, the movements may
be diverted to truck, which may have higher energy costs. Hence, it is
probable that few branch-iine and main-line savings can be maae in energy
in the short run. Whatever energy savings can be made will probably
arise from a shift away from rail to truck. This would be resisted by
shippers, however, wherever truck rates are higher than rail, such as
rates on basic commodities and on shipments moving long distances. In
some cases it may be justifiable in terms of energy savings to provide
subsidy, not for continuation of rail services, as is now the case in the
Northeast, but to make up to shippers for payments of higher truck rates.
A short-run policy probably ought to be to allow, or require, abandonment
of rail services wherever rail energy costs exceed those of truck. This
would not deal, however, with the situation where railroads have lower
energy costs than truck but where revenues do not cover resource costs
. as a whole. 1In such a case, the pressure of higher rates might well be
imposed to force shippers to determine whether other locational advantages
are sufficient to overcome the higher transportation resource costs of
their present locations. In the longer run the} might move, producing

favorable effects on energy consumption.

Regulatory Obstacles

Permitting railroads to raise rates selectively on certain lines and
routes would require a shift in ICC regulatory policy and changes in the

Interstate Commerce Act. Over the years one of the major functions of

65



the ICC has been to arbitrate between the demands of shippers to be
given equality of treatment by carriers regardless of cost, aqd the
pressures of the carriers to be able to respond to supply-and-demand
relationships. The resolution of these conflicts has led the ICC to
establish mileage scales for rate determination that have resulted in
uniformity of rates, commodity by commodity, for equal distances. 1In
the case of class rates, this uniformity stretches over a good part of
the country. Where mileage scales have been applied to commodity rates
they have usually been for competitive producing regions or marketing
areas such as coal from western Pennsylvania to consuming areas in the

Northeast.

On the other hand, the ICC has approved varioﬁs ways of increasing
carrier pricing flexibility, particularly in limiting the application of
reduced rates to movements where densities are relatively high. This
flexibility has taken the form of unit train and trainload rates, rates
under various TOFC plans, and so-called freight-all-kinds rales. The
carriers have had some sﬁccess in limiting the number of points to which
these rates apply. This has resulted partly because the ICC has not been
overly vigorous in pushing the question as to whether railroads cowmon
carrier obligations require them to install facilities and equipment
everywhere for handling unit trains, TOFC, and the like. Obviously, it
may not be reasonable to require financially weak carriers to install
TOFC ramps to handle one or two trailer loads a week. This has permitted.
rate differences to be sustained even on the same commodity. Even so,
the carriers face the hazard that the ICC may hold that making available
a service to one shipper at one effective rate and not providing it to
another may constitute illegal discrimination.

7

Regulatory Provisions

Sections 2, 3, and 4 ot the Lnterstate Commerce Acts are concerned
with discrimination. Section 2, which is often referred to as personal
discrimination, prevents a carrier frow differentiating rates (or other-
wise treating unequally) between shippers in essentiallylsimilar cir- .

cumstances. Although the ICC has rather stringently enforced Section 2,
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its application has been largely. to shippers located at the same points.
It has not been relevant to the question of different rates on different
routes and lines. Section 3, which aims at place discrimination, is

the provision of the act that more than any other has reduced the rate-
making flexibility of the carriers and has led to distance-based uni-
formity within the rate structure. Section 4, originally one of the most
limiting provisions of the Interstate Commerce Act, prohibits higher
rates for shorter hauls on the same line in the same direction when the
shorter haul is within the longer. This provision does not relate very
much to the branch-line problem, but it is involved with thé viability of
secondary mains. Some secondary mains would be viable if the carriers
could concentrate on terminal-to-terminal traffic and were not required
to provide service at comparable rates to intermediate points. 1In re-
cent years the application of Section 4 has been softened by allowing
departures (so-called Fourth Section Relief) where circuitous routes
compete with direct ones, and where there is truck 6r water competition
at end but not at intermediate points. The ICC, however, still con-
tinues to enforce Section 4 where those conditions are absent regardless
of the fact that terminal-to-terminal traffic may cost but a fraction

of what may be required to provide intermediate service.

Section 3 constitutes the major obstacle to relating specific rates
to specific costs. ‘It was put into the law because shippers were un-
willing to permit the railroads to vary their rates depending on whether
or not they were faced with competition on a route, or their traffic

densities were high, Section 3 states:

It shall be unlawful for any common carrier subject to the
provisions of this part (rail) to make, give, or cause any
undue or unreasonable preférence or advantage to any par-
ticular person, company, firm, corporation, association,
locality, port, port district, gateway, transit point, re-
gion, district, territory, or any particular description of
traffic, in any respect whatsoever; or to subject any par-
ticular person, company, firm, corporation, association,
locality, port, port district, gateway, transit point, re-
gion, district, territory, or any particular description of
traffic to any undue or unreasonable prejudice or disad-
vantage in any respect whatsoever.
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As the ICC and the courts have interpreted Section 3, discrimination
must be participated in, at least, by one railroad--that is, unlawful dis-
crimination does not occur unless one carrier participates in both rates,
although other carriers may be involved. Also, a complainant must show
that it has suffered damage in order to obtain redress. Although these
legal showings have limited the scope of Section 3, it has had wide ap-
plication and has greatly limited the carriers' freedom to get out of
poor-paying business without also having to forego profitable business.
In that regard, the ICC has not permitted the carriers to justify rate
differentials on ;he basis of differences in traffic densities. The ar-
gument has been made by shippers confronted with high rates that a route
or line could never build up enough traftic to justify rate reductions
and thus would always be forced to pay high rates. There is of course
some truth in this argument, although it does not follow that traffic on
a route or line will necessarily increase just because rates are lowered.
It may be noted that in lessening the scope of rate regulation in the
Railroad Reorganization and Regulatory Reform Act of 1976, Congress took
pains to make clear that it did not intend that Sections 2, 3, and &4 be
weakened in any way. It is not likely that Congress will be enthusiastic
about any tampering with Section 3 that would curb the protections it now

affords.

Section 3 as amended clearly reflects the parochialism of the Ameri-
can cconomic and political system. Most congressmen, especially from
states where railroads are characterized by relatively low-line densities,
would be very loath to expose producers and buyers in their states to the
possibility of having to pay higher rates than their competitors. This
pressure for parity of rates has tended to override consideration of wide
variations in cost of service. The argument for rate uniformity is based
on the following propositions:

e TL Is in Lhe interest of the whole country that each region be

afforded the opportunity to exploit its economic opportunities.
Rate "equality" helps to assure that.

e (Communities ought not to be the victims of the particular weak-
ncscee~--financial or opcrating-=-of the railroads that serve them.
The sins of railroad mismanagement ought not to be visited upon
the customers.

68



e A less developed region of the country with low traffic densi-
ties should not be forced to pay high rates that would discourage
development and reduce traffic densities with consequent higher
rates. This '"vicious'" cycle can be broken only by rate equality.

One can be sure that any change in these rate policies, even in the

interest of energy conservation, would have major economic and political
ramifications and would be strongly opposed by various regional interests.

This resistance to structural change in rate relationships has been ap-

parent in recent major proceedings before the ICC.

Recent Regulatory Activity

In 1971 the ICC undertook an investigation that it characterized as
one of the most important proceedings ever to come before it. 1In Ex
Parte No. 270, the ICC began what was purported to be a thorough investi-
gation of railroad rafes and whether they are appropriate for contemporary
shipper needs and reflect changes in railroad operating circumstances.
Despite the fanfare at the outset, this investigation has been somewhat
less than visceral. ©Nevertheless, it did discuss in some detail rate

structures for several basic commodities.

The significant point here is that the coordinator of the Ex Parte
No. 270 investigation, Commissioner Hardin, noted the existence of mile-
age scales in the case of three major commodity movements by rail, did
not find them contrary to the public interest, and for one commodity
(coal) found distance-based rates to be appropriate. 1In Ex Parte No.
270 (Sub No. 4) "Investigation of Railroad Freight Rate Structures:
Coal," Commissioner Hardin stated:

Figures through AA, supra, indicate that although rates have

been tailored to competitive situations, particular patterns

of rates have emerged in relationship to Docket No. 28300
class rate scale. [345 ICC 71, 316]

The Coordinator is of the view that these, or a similar dis-
tance scale of rates can be used as a basis for the investi-
gation and an appropriate environmental impact statement.
(345 1CC 71, 317]
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In Ex Parte No. 270 (Sub No. 6) "Investigation of Railroad Freight

Rate Structure: Scrap Iron and Steel," the coordinator found the fol--

lowing:

Interterritorial rate scales between southern origins and points
in Official Territory (mostly Ohio and Pennsylvania) have fluc-

tuated within limited ranges since the early 1930's. [345 ICC
867, 995]

Within Southern Territory, information presented by the parties
. indicates that the majority of scrap movements are under dis-
tance commodity rates established for competitive reasons.

In Ex Parte No. 270 (Sub No. 5) Commissioner Hardin stated the fol-
lowing:

First, ex-lake rate groups are primarily mileage oriented

although equalization or origin ports and points within mul-
tiple-destination groups occasionally clouds the mileage-

rate relationships. [345 ICC 547, 680)

Nowhere in his Ex Parte 270 reports did the coordinator suggest that

distance scales lead to economic inefficiencies, or that Section 3 might

be modified to permit rates to be more closely related to energy costs.
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Appendix A

HISTORICAL BACKGROUND OF LOW LONG-HAUL RATES

It has been a widely accepted proposition -in transportation economics, .
at least since Von Thunen,* that production costs and transportation costs
are substitutable for one another. Assuming competition at a market, this
means that transportation will be a larger element in delivered price the
greater distance a production point is from a market, If potential costs
of production are randomly distributed with respect to distance from a
market, or, as is often the case, they are lower at greater distances from
a market, then improvements in transportation efficiency will result in
larger production at more distant points, greater total expenditures on
transportation, and smaller total expenditures on production for a given
output of goods. Hence the demand for transportation will tend to be elas-
tic to the degree that there are disparities in production costs at dif-
ferent distances from the market. Lower rates, or, more accurately,‘lower
unit costs of transportation paid for by consumers, will tend to encourage
production more' distant from markets, and higher unit costs will tend to
localize production about markefs. Reductions in transportation cost will
reduce total output costs of goods, and thus total output will rise (assum;_
ing a negative slope of.demand). The converse is of course also frue.
Since tranéportation affects the price of nearly every good, it is under-
standable in light of the above-described-phenomena that.there have been
enormous political as well as economic pressures to reduce transportation
costs, or at least the outlays more distant producers have had to make.
In the United States these political pressures have been vented both in

regulation and public support. -

*
The Isolated Stare.




From the early nineteenth century federal funds have been used to
encourage the building of highways, railroads, waterways, and airports
and thereby to reduce the amounts that tréﬁsportation users have had to
pay. The supposition, not always carefully specified, was that economic
growth and greater intensity of use would, over time, more than make up
for the "temporary" public support. During and for some time after the
period of public support for railroads, railroad companies themselves
with excess capacity also encouraged development by promotional pricing -
policies. To a considerable extent regulation was first enacted to al-
leviate impacts of these promotional policies on older producing regions,
for example the prohibition against lower charges for longer hauls. Despite
regulation, however, the railroads established and maintained rates, princi-
pally on eastbound transcontinental movements of agricultural commodities
and extractives, that for similar transportation services were considerably
lower than westbound rates. Westbound rates also were low compared with
those on shorter, more regional, hauls. Rale slruclures were intended by
the railroads to encourage greater utilization of large, publicly supported,
capacity, Hence during these years there was a concomitance of both public
and private objectives. The losers were agricultural and extractives pro-

ducers in the Northeast,

After World War I these conditions began to change as rail capacity
became more fully utilized and as producers' supply curves (agriculrural
and extractives) began to turn inelastic. The railroads' dispositions
were to raise rates, particularly on the eastbound movements, many of which
were below out-of-pocket costs. Supported by the Transportation Act of
1920, which stressed railroad earnings, the carriers began to level up
rates in the early 1920s. This obviously ran counter to-the interests of
large agricultural and extractives groups in the West. The result was
that Congress in the Hock-Smith Resolution of 1925 instructed the Inter-
state Commerce Commission (ICC) as to a '"true" rate policy which should
be followed., The resolution:

. . . declared to be the true policy in rate making to be pur-

sued by the Intcrstatc Commerce Commission in adjusting freight

rates, that the conditions which at any given time prevail in

our several industries should be considered in so far as it is

legally possible to do so, to the end that commodities may freely

move.
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Congress went on to state in the resolution that:

In view of the existing depression in agriculture, the Commis-
sion is hereby directed to effect with the least practicable
delay such lawful changes in the rate structure of the country
as will promote the freedom of movement by common carriers of
the products of agriculture affected by that depression, includ-
ing livestock, at the lowest possible lawful rates compatible
with the maintenance of adequate transportation service,

[49 USC Sec. 55]

Generally, following this resolution, the ICC proceeded through many cases
over a span of years reaching to the present to hold down rates on basic

commodities moving long distances.

In 1933 Congress repealed the fair earnings provision of the Trans-
portation Act of 1920 and replaced it with language more consistent with
the Hoch-Smith Resolution. The rule of ratemaking, Section 15a of the
Interstate Commerce Act, was revised to read as follows:

In the exercise of its power to,prescribe just and reasonable

rates the Commission shall give due consideration, among other

factors, to the effect of rates on the movement of traffic by

the carrier or carriers for which the rates are prescribed; to

the need, in the public interest, of adequate and efficient

railway transportation service at the lowest cost consistent

with the furnishing of such service; and to the need of reve-

nues sufficient to enable the carriers, under honest, economical,

and efficient management to produce such service. [49 USC Sec.

15a]

By its reference to "the effect of rates on the movement of traffic" Con-
gress intended, and the ICC has so understood, that no rate change should

have the effect of discouraging the flow of traffic.

In 1940 Congress again, in its statement of '"National Transportation
Policy," stressed the objective of 'developing, coordinating, and preserv-
ing a national transportation system by water, highways and rail, as well
as other means, adequate to meet the needs of the commerce of the United
States; of the Postal Service, and of the national defense" (49 USC Secs,
1, 301, 901, 1001).

More recently, in Section 205 of the Railroad Revitalization and Regu-
latory Reform Act of 1976, Congress repealed the provisions referred to

above in Section 15a insofar as they apply to railroads and replaced them
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with language that emphasizes the needs of rail carriers to retain and
attract capital funds. It may be épeculated that as a result of this
legislation the ICC is now more free to allow the rail carriers to dis-

courage business that they do not want,

Paralleling the legislation cited above (except the last) are ICC
'decisions that have carried out congressional intent to encourage freedom

of flow of goods, It may be useful to review the language of some of

these decisions.

Very early the ICC stated its disposition toward relatively lower
rates for longer hauls, basing its consideration on both costs and the.

need for competition among carriers:

That under like conditions freight can be profitably carried
long distances at rates proportionately lower than short
distances is as nearly settled as anything related to rail-
road charges can be. Equal mileage rates would often prevent
legitimate competition and frequently ‘give a monopoly in trans-
portation to the best and shortest road, [2 ICC 375, 385]

In a much later case on coal rates, the ICC referred to the need to

sustain competition among producing areas:

The establishment of distance rates on coal would tend to local-
ize the source of supply of consumers, destroy to a large extent
existing competition, and probably have an important influence
on cost of coal, [144 ICC 333, 342]

Another case on livestock made the point that rates related to dis-
tance will have an adverse impact on traffic:

A system of rates which adheres rigidly to distance frequently

resists the normal flow of traffic, [185 ICC 280, 288]

The Commission rejected the argument that rates on long-haul traffic

ought to go up when short-haul rates are forced down because of truck

competition:

Rate scales constructed to provide greater rate of return for
short hauls than for longer hauls are not necessarily to be
reconstructed because of loss of short-haul traffic to trucks,
since other considerations might outweigh or offset that factor.
[190 1ICC 611, 619] '

A-6



In the 1920s the railroads began to push for across-the-board general

rate increases to cope with price inflation and, during the depression of

the 1930s, low earnings. In a case following the Emergency Transportation

Act of 1933, which directed the ICC to '"consider the effect of rates on

the movement of traffic," the ICC raised this issue:

Their proposals, broadly stated, increase long haul rates rela-

tively more than short haul rates, thus adding to the disadvan-

tage under which long haul shippers already labor, thereby tend-
ing to -lessen the traffic whlch still largely moves by rail.

{208 1CC 1, 58]

In its extended dellberatlons on railroad class rates throughout

the

country, Docket 28300, the ICC rejected costs as a controlling factor in

rates:

Costs alone do not determine the maximum limits of rates,
Neither do they control the contours of rate scales or fix -

the relations between rates or between rate scales. [262
ICC 447, 693] .

In a case just after World War II, the ICC began to deal with the

problem of general percentage increases as they affected long-haul traffic:

The railroads propose to apply a straight 7-percent increase to
all rates on agricultural products without exception.

They contend that the present rail rate structure is already
adjusted so as to favor farm products and that a straight per-
centage increase will continue to favor those products.

. start with bases of rates which were already relatively
lower than the general body of rates, because they applied on
agriculture products, we have tempered the application of the
several general increases on agricultural commodities by per-
mitting a less .percentage than applied generally, frequently
accompanied by maximum holddowns on certain products. As a
result the rates on some of these agricultural commodities have
been increased at a lower rate than the costs have increased.
[291 IcCC 279, 307, 310].

The ICC continued to be confronted with the problem of the effects

of percentage increases on long-haul rates:

The imposition of a flat increase on all traffic could not he
justified from a cost standpoint, although it may be possible
that the question of some form of graded increase may be
explored in the permanent phase of this proceeding. [299 ICC
429, 451]
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In Ex Parte No. 262 the ICC attempted to rationalize not providing

holddowns on long-haul traffic:

Another contention which invariably arises in connection with
general rate increases, is that a horizontal increase is pre-
judicial to long-haul shippers and preferential of short-haul
shippers with whom they compete. The long-haul shipper's rate
is to be increased, and then use that amount, in cents per 100
pounds or per ton, as a maximum or holddown for the increase
in the long-haul rate. The argument is that only in this way
can disruption of competitive relationships be avoided. But
such approach is valid only in a stable economy, which has not
prevailed for some years. Indeed, the principal fact under-
lying the carriers' need for additional revenue is that the
forces of inflation have pushed up their operating expenses,
as measured in terms of current dollars. In this economic cli-
mate a horizontal increase applied to all rates is the fairest
means of distributing the burden of providing the additional
needed revenue., To hold down the increase in the long-haul
rate in these circumstances means to give the long-haul shipper
preferential treatment; and, to the extent this is done, the
geographical advantage of the short-haul shipper is eroded.

A hold-down should not be used as a device to prefer Paul at
the expense of Peter. [Ex Parte 262, 337 ICC 436, 478]

In the next general rate increase cases, however, the ICC retreated

to the practice of imposing holddowns:

However, a straight percentage increase.places'a greater burden
generally on higher rated commodities and longer-haul traffic.

One of the major controversies in this area is the relative
contribution of '"long-haul' traffic. It is generally recog-
nized that unit-costs decrease as the length of the haul
increases. This is due, in part, that high terminal and admin-
istrative costs are spread over the greater service, It has
long been the practice of the respondents to recognize these
factors and, as a result, rates and charges for longer hauls
have not progressed in direct proportion to the distance, For
example, the competition between California and Florida pro-
ducers of fresh fruits and vegetables, the rates from a repre-
sentative point in the West have been held to 151 per cent of
the rate from Florida, although the distance from the western
point is 263 per cent greater.

Notwithstanding that these principles have generally applied

in the construction of rates for the longer hauls, we are of the
view that the repeated application of percentage increases will
tend to distort the original relationships and that recognition
should be given in Ex Parte No. 267 to the cumulative effect
thereof wherever competitive traffic is involved. [Ex Parte 265,
267. 339 ICC 125, 192]
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The evidence herein demonstrates that there is intense compe-
tition between western origins and other areas of the country
for sales of fresh fruits, vegetables, and edible nuts, It

is also apparent that this traffic is subject to diversion,
and ‘that an increase of 5 percent without holddowns, could
force western shippers to look to motor carriage or forgo
their participation in distant markets. These shippers will
benefit from our limitation of the overall increase to 3 per-
cent; the lesser percentage increase we have authorized will
have less impact upon rate differentials and competitive rela-
tionships than the increases proposed by the carriers. In
determining whether a further limitation should be imposed we
must consider the respondents' need for additional revenues,
revenues which are essential for implementation of service
improvements sought by these protestants and alleged by them
to be necessary to prevent diversion. Balancing respondents'
revenue needs with protestants' need for holddowns on these
commodities, and based upon all the evidence in the proceeding,
we conclude that the increase to be applied to fresh and pro-
cessed fruits and vegetables and edible nuts shall not exceed
6 cents per hundred pounds. [Increased Freight Rates and
Charges, 1973, Nationwide, Ex Parte No. 295. 344 ICC 589, 636]
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Appendix B

ASSUMPTIONS USED IN THE LONG RUN AVERAGE COST MODEL

The analysis of costs described in Task Report No. 2 involved the
application of the Long Run Average Cost (LRAC) Model.™ The assumptions
and details of the analysis for one of the commodities discussed in the

report are summarized below.

Assumptions

To analyze the long-run average costs of hauling a commodity, we
first assumed a branch-line movement to a terminal where the cars are
sorted, The cars then move along a main line, pass through several inter-
mediate'yards, and arrive at a destination terminal where they are sorted
again for their ultimate destination. The cars are then delivered to
their destinations aboard way trains tréveling along branch lines, The
length of haul (or any other parameter) can be varied while other parame-
ters are held constant to analyze the effects on costs and fuel consump;

tion,

We made several additional assumptions and inputs regarding movement.
The values used for each component of the model, where they differ from
the default values, are summarized in Table B-1. The branch-line haul was
taken to be the average one-way haul for a loaded car in 1963.* The

value for 1973, which was not available at the time of analysis, is not

*The model itself and the various components are covered in detail in
A, E., Moon et al., "Railroad Energy Study: Description of Rail Trans-
portation in the United States,'" Vol, 1, "Freight Railroading," Task
Report No. 1, Contract E4-76-C-03-1176, Stanford Research Institute,
Menlo Park, California (January 1977).

+

"Ratios of Empty to Loaded Freight Car-Miles by Type of Car and Performance
Factors for Way, Through and All Trains Combined,' Interstate Commerce
Commission, Washington, D.C., 1963,
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significantly different (~51 mi). This 53-mile haul is split so that one-
half the distance (26.5 mi) is at each end of the corridor. The average
haul is assumed to be 70% of the branch-line length, giving 38 miles of
line at each terminal. The branch line is assumed to be dedicated to the

commodity being considered.

Table B-1

ASSUMED VALUES AND INPUTS TO THE
LONG-RUN AVERAGE COST MODEL

Branch-line haul (total) 53 mi
Branch-line haul (per line ) 26.5 mi
Branch~line length (per line) . . 38 mi
Average load per car”® , .
Coal 80.2 T
Farm products : 64,6 T
Lumber , 51.3 T
Transportation equipment 23.6 T
Terminal yards 2 :
‘Nonindustrial tons dispatched per year 10,000,000 T
Industrial cars dispatched per year 15,000
Percentage of commodity dispatched on -
industrial trains 50%
Intermediate yards (variable depending on haul)
Nonindustrial tons dispatched per year 10,000,000 T
Industrial cars dispatched per year 0 A
Main-line net tons per year 40 X 107 T

Note: The values in this table are in addition to the default values
summarized in Task Report No. 1.

Average loads were taken from "1973 Carload Waybill Statistics,' Inter-
state Commerce Commission, Washington, D.C., 1974,

Yard assumptions in Table B;l are summarized in two caﬁego;ieé{. thé'
terminal and intermediate yards, We assumed that 50% of each commodity
was dispatched aboard yard-associated industrial trains, thch leaves 50%
ot the total tonnage tor each to be dispatched on branch-line way trains.
These assumptions gave costs of $20 per car for intermediate yards and

830 per car for terminal operations, The number of yarding operations
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versus length of haul was estimated using the relationships in Table B-2,
which was generated by first estimating the number of switches for two
distances. For example, the 13 switches shown in the table represent a
movement of loaded cars witﬁ 2 terminal switches, 4 intermediate yardings,
and 7 intermediate switches for the returning empty car. The basic switch-
ings were adjusted for each commodity to account for the percentage of unit
and solid trains for the commodities shown. The average number of switches
for all other distances were assumed to be lihear interpolations of these

points.

The cost of a main-line movement was estimated as the proportion of
the commodity of a main-line segment h;ving 40 X 106 net tons of traffic.
The proportion for each commodity was estimated from adjusted statistics
from the ICC's 1973 Carload Waybill Statiétf@sv:éé.the average proportion
of total traffic in the United Stﬁteé. Costs ﬁere ailocatéd in proportion

to total tonnage.

Summary of Calculations for Coal

Table B-3 summarizes.the cost and fuel calculations for coal. Length
of haul, average number of switches,!and switching costs have been explained
above., Main-line costs come from the main-line component of the LRAC Model.
Branch-line costs are the costs of hauling one-half of the assumed coal
traffic on a branch line. The remainder of the traffic is assumed to be

handled as industrial traffic'at_the‘terminal‘yard.
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Table B-2

SWITCHING ESTIMATES =~

Average Switching Adjustment
for Unit and Solid Trains

Pétzniizjzi) E;;iziﬁi: Nz:b:;agf Coal Farm Lumber Transportation
: : =S F Products Products Products Equipment
(15% unit; (5% unit) (10% solid)
15% solid)
51€* 13 (7 back-hzul 10.15 13 12.35 12.40
emoIy) )
1,000 17 (9 tack-n3ul 13.25 17 16.15 16.20
engty)

* .
Averzge U.S, haal 1972,
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Table B-3

COST AND FUEL SUMMARY FOR COAL

Length of Haul

200 500 1,000 1,500 2,000 2,500
Average switches per load 8.121 10.05 13.25 16.45 10.65 22.86
Total switch costs (106) ($/ton) 2,65 3.258.| . 4,256 5.255 6.253 7.257
Main-line costs (109) ($/ton) 0.73 .50 5.44 8.39 11.33 | 14.28
Branch-line costs ($/ton) 4,83 4,84 4,84 4,84 4,84 4,84
Total (108) ($/tom) 8.22 | 10.59 | 14.53 18.47 22.42. | 26.36
Doliérs“per ﬂet ton-mile (X 103) 41.08 21.17 1 14.53 12.31 11.21 10.54
Fuel
Gal:ions per net ton
Switching (x 1073) 80.45 | 98.45 | 128.4 158.4 188.4 | 218.4
Branch (x 1073) 433.9 |433.8 |433.8 433.8 433.8 | 433.8
‘Main line (x 1073) 123.3 | 421.4 |918.6 | l4le. 1913.  [2409.
Total 0.638 0.954 1.481 2.007 2.534 3.061
Average (x 10°3) 3.19 1.907 | 1.481 1.338 1.267]  1.225
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Appendix C

FREIGHT CAR OWNERSHIP

In the early phase of railroad development freight cars and other
rolling stock including locomotives generally belonged to shippers, car
lines and express companies rather than to railroads. Following the
Civil War, the provision of most equipment was taken over by the rail

"carriers. In the period prior to World War I, when much railyoad move-
ment was still local or regional, the precedent developed that freight
cars would be owned and provided by individual railroads. After federal
regulation of railroa&s in 1887, a number of cases arose concerning a -
railroad company's obligations to provide freight cars to shippers on
request. In these cases, the Interstate Commerce Commission (ICC) con-
cluded that freight cars are "instrumentalities" of transportation, From
that time on there was little question about the obligation of railroads
as common carriers to provide freight cars to shippers on request. Since
this obligation inhered to each railroad as a common carrier, individual
railroads had to acquire freight cars and make them available for shipper’
use. From this, the practice of individual ownérship of freight cars

was established., Under the law today individual railroads are still obliged
to provide freight cars to shippers. It should be noted that this obliga-
tion does not extend to specialty cars such as tankers, automobile cars,

"and the like, which cannol be used for the general transport of freight,

When carriers were forced to take on the responsibility of supplying
freight cars, they began to press the point with the ICC and the courts
that they not be obliged to accept for transport cars not owned by rail-
roads. The ICC adopted the rule that railrnads ronld agree to tranoport
shipper-owned or other non-railroad-owned cars but were not required to.
This, of course, further rooted the practice of depending on individual
railroads for cars whether or not they were in adequate supply. The fol-

lowing are quotes from ruling cases:
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Manifestly, the law does not impose upon defendants the
obligation of hauling complainant's private cars., If used,
it must be under an arrangement which is subscribed to by
both, and which is stated definitely in defendants' tarriffs.
[19 ICC 556, 560]

Whatever transportation service or facility the law requires
the carrier to supply they have the right to furnish. They
can therefore use their own cars, and cannot be compelled to
accept those tendered by the shipper on condition that a
lower rate be charged. {232 U.S. 199, 214-15]

If it be a fact that defendants have suitable refrigerator
cars to carry all shipments of complainants, or will secure
such cars, and furnish them on demand, they have the legal

. right to furnish them, and may refuse to transport shipments
in privately owned cars. [52 ICC 240,246]

A private-car'owner, whether he be a shipper or not, has no

right to have his cars used as a vehicle fqr the transporta-

tion of freight over the rails of any carrier without its

consent. If the carriers have suitable cars and will furnish

them on demand they may refuse to transport shipments In

private cars. [201 ICC 323, 373-74] '

The ICC has explicitly recognized fhat non-railroad-owned cars have a
role to play in the supply of freight cars. Furthermore, the courts held
in an early case (242 U.S. 208) that the carriers did not have to supply
tank cars and other special cars. In 1917, the ICC was given power to
set the terms of car-hire charges between non-railroad car owners and the
.carriers. The courts held that private cars are railroad "instrumentali-
ties" of transport when they are on the property of a railroad. This led
to the bizarre arrangements $cill in effect wheréby chippers pay regilar
rates for commodity transport even in their own cars and then quite sepa-
rately receive from the carriers car rental payments based on mileage,

In recent years, however, some rail tariffs have provide& that for certain
commodities movements shippers must provide cars. In thét case the puh-
lished rate covers both the cars and contents. If railrnads were required
tan haul freight cars tendered to them for shipment by shippers and ulher
non-railrnad owners, the rail car fleet would probably increase, This is
because railroads tend to have considerably hilglhier costs of capital than
companies in the United States generally. The laiger Fleet would presum-
ably permit greater'fleiibility and therefore fewer empty car miles,. “This
might feflect an improvemeént in the trade-off between energy and capital
costs.,
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	PREFACE 
	The Energy Research and Development Administration (ERDA)*j recognizing the need for an assessment of energy usage by railroad freight and passenger services and by rail transit systems, has sponsored the Energy Study of Rail Transportation as part of a compre­hensive energy conservation program. The objectives of the study were: 
	• 
	• 
	• 
	To describe rail transportation systems in terms of physical, operating, and economic characteristics; and to relate energy usage, services rendered, and costs. 

	• 
	• 
	To describe the roles of private and public institutions in ownership, operation, regulation, tariff, and fare determination, and subsidization of rail transportation. 

	• 
	• 
	To describe possible ways to improve efficiency. 

	• 
	• 
	To provide data that the Government may use to determine its future role. 


	Work was organized in four tasks: 
	• 
	• 
	• 
	Descriptions of rail transportation industries 

	• 
	• 
	Regulation, tariff, and institutional relations 

	• 
	• 
	Efficiency improvements 

	• 
	• 
	Industry future and federal role 


	Results of the study are published in two report series of four volumes each, as follows: 
	ENERGY STUDY OF RAILROAD FREIGHT TRANSPORTATION: 
	Executive Summary, Volume I Industry Description, Volume II Regulation and Tariff, Volume III Efficiency Improvements and Industry Future, Volume IV 
	ENERGY STUDY OF RAIL PASSENGER TRANSPORTATION: 
	Executive Summary, Volume I Description of Operating Systems, Volume II Institutions, Volume Ill Efficiency Improvements and Industry Future, Volume IV 
	ill The funct ions of ERDA ha.ve been tiausf~ 1·r·1:H.l Lu Lhe U.S. Depa.ri:ment of Energy. 
	The Energy Study of Rail Transportation was performed by SRI International, Menlo Park, California, under Contract E4-76-C-03-1176. Ml=?. Estrella Romo and Mr. Richard Alpaugh_of ERDA were the contract monitors. Dr. Robert S. Ratner was the project supervisor. Mr. Albert 
	E. Moon was project leader and task leader for freight railroad studies. Mr. Clark Henderson was task leader for passenger rail studies. 
	This report is Volume III of the Energy Study of Railroad Freight Transportation, reporting on the results of Task 2 of the project. This report on railroad regulation and tariff was written by Stephen J. Petracek. A major contribution was made by Robert A. Nelson, an independent consultant. H. Steven Procter provided assistance in th_e operation of SRI's Long Run Average Cost Model and wrote Appendix B. 
	The Energy Stuqy of Railroad Freight Transportation was completed at-an earlier date. It has not been printed prior to rhis time because nf df:lays in its r.eyiew and so that it could be released sifnulraneously with its companion piece, the Energy Study of Railroad Passenger Trans­portation. While more recent statistics are available for some aspects of the study, the generalized conclusions drawn and recommendations matle for energy conservation actions still hold. Technologies and practices are little ch
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	I INTRODUCTION 
	Volume 1 of this report described the history of the railroad industry and pointed out that the number of separate companies, their monopoly power, and their trade and labor practices invited regulation by outsiders from the early days. Even though new regulations have been added over the years, few have been removed. Tariffs have been modified to fit a number of needs, not all of them economic. 
	The objective of ·this. research (Task II) was to examine the effects of government regulation on the energy efficiency of railroad operations. In this report, we examine the development of railroad regulation in this country and briefly describe the governmental legislation, policies, and procedures that make up the regulatory environment within which the railroads must operate. We also examine the relationship among regula­tions, energy usage, and costs in three specific areas of regulation: 
	\ 
	long-haul rates, empty car distribution, and rates on low-density rail traffic. 
	1 
	THIS PAGE WAS INTENTIONALLY 
	THIS PAGE WAS INTENTIONALLY 
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	II SUMMARY The regul?tion of U.S. railroads by government agencies has developed 
	over more 
	over more 
	over more 
	than 
	a 
	hundred 
	years of legislative, 
	judicial, 
	and 
	administrative 

	activity. 
	activity. 
	At 
	present, 
	the 
	railroad 
	industry is 
	one 
	of 
	the most 
	heavily 

	regulated 
	regulated 
	industries 
	in 
	the country. 
	It is subject 
	to 
	federal, 
	state, 


	and local regulations, principally in the areas o~ rates, service and opera­tions, accounting, financial practices, safety, and environmental protec­tion. It is widely accepted that these regulatory controls have signifi­cantly influenced both day-to-day railroad operating· procedures and long­range rail planning activities, including the development and implementation of rail technology. 
	Our examination of the impact of regulation on the railroads' use of energ~ focuses on three primary areas: (1) relationships within the cur.rent rate structure, (2) empty car mileage, and (3) rates on low-density traffic routes. The examination of historic data and the output of SRI's Long Run Average Cost (LRAC) Model 'indicate that government regulatory policies and practices can indeed influence the level of energy consump­tion by the railroads. 
	Regulatory policies and practices have caused the railroad rate struc­ture to be developed in-a way that seems to favor long hauls of many com­modities. For certain commodities, rates do not vary at all over a span of more than 2,000 miles, although the output of the LRAC Muud shows that length of haul is a major determinant of costs and energy involved in rail transportation. The analysis indicates that some long-haul rates are dis­proportionately low in relation to distance and appear to have risen less i
	3 
	The result of such a rate structure is a breakdown of the natural locational advantages of regional producers and a freer movement of goods between regions, as was intended by Congress. Although such a poli~y may have been appropriate at the time of its inception, and still may be, it clearly encourages the substitution of transportation outlays for other production outlays. To the extent that greater energy usage results, the policy probably ought to be reviewed. 
	Our examination shows that the transportation of empty freight cars by U.S. railroads requires a significant expenditure of energy. To a large extent movements of empty freight cars are an inevitable consequence of directional imbalances of traffic. Low rates on back hauls could in 
	-
	some measure lessen empty car mileage. Other factors that contribute to empty car mileage include specialization of equipment, patterns of freight car ownership, and the rules related to the disposition of empty freight 
	cars. The ICC has influence over empty car.mileage through its promulgation CAT shnrt­ages, the ICC has deliberately increased empty car miles in order to spread 
	and enforcement of car service rules. Often, during periods of 

	the adverse impact of the shortages. This practice, although it has "spread 
	the poverty," has also increased the shortages. Recent emergency order.s 
	(1973) actually had the effect of shifting shortages from the West to the East. Another regulatory policy that tends to lessen efficiency in the use of freight cars is the ICC's reluctance to allow non-railroad car owners to contribute to the freight car fleet, 
	The present ratemaking policies have not allowed rail carriers to selectively raise or reduce the rates charged for the transportation of ATP otten torced to carry traffic that, from an economic and/or energy stand­point, should be transported by some other mode or not at all. In the long run, the capability to raise rates for branch-line service or to abandon low-density collection and distribution lines would tend to rPs11lt in a central~zation of industrial activity, thus substantially reducing the econo
	various commodities along low-density branch lines. Thus rail.roads 

	4 
	III REGULATION OF U.S. RAILROADS 
	Regulation of U.S. railroads by various federal, state, and local government agencies has made the railroad industry one of the most heavily regulated industries in this country. It is generally conceded that govern­ment regulation of railroads has significantly influenced railroad operat­ing procedures. It has also been suggested that government regulation has had a significant effect on the. development and implementation of .railroad 
	23
	technology. • • Railroad operating procedures and technology, in turn, 
	1 

	are major factors i.nfluencing railroad costs and fuel usage. In this 
	section we present an overview of the government regulatory environment 
	within which the U.S. freight railroads must operate. However, because 
	the present regulatory policies and practices have developed over more 
	than 100 years of legislative, judicial, and administrative action, it is 
	impossible within the scope of this narrative to identify and describe 
	'each regulatory policy or practice. For this reason, we refer the inter­
	ested reader to the cited sources for more detailed explanations. 
	·A Historical Perspective 
	The development of this country's railroads represented a major advance in transportation technology. The construction and operation of the U.S. railroad system has been p~rformed primarily by private companies. Federal, state, and local governments fostered these efforts through various incentives and offers of assistance, which were generally associated with certain restrictions or requirements. The railroad's acceptance of government incentives and assistance and the attendant stipulations and requiremen
	Certainly the most notable of the government's incentives and assis­tance efforts was the federal land grant program that was active from 1850 to 1871. Under this program the federal government transferred the title 
	s 
	of certain defined portions of public lands to various railroad companies. At first the land was transferred indirectly through a state government, 
	but after 1862 it was transferred dirP.ctly to the individual railroad cor­
	porations. These land grants consisted of a strip of land for the rail­
	roads' right-of-way (generally 200-400 feet wide) as well as alternate 
	sections of land for some distance on either side of the ·right-of-way 
	(generally 6 to 20 miles on each side of the right-of-way). In total, 
	72 federal land grants were completed, which involved the transfer of 132 million acres of public land. (An additional 17 ·land grants were forfeited because of failure to complete construction.) * 
	4 
	6 

	The acceptance of·governinent land grants was linked to the require­ment that the receiving railroads werP. 6.bliged t'o transport mail at 80 percent arid government 'troops and property at 50 percent of the normal rate. t These rate reductions also applied to non-land-grant railroads that desired to carry mail, government troops, or property; they remained in effect, with certa~n modifications, until 1945. 
	6 

	Other types of federal, state, or local government assistance to railroads included loans, bond guarantees and subsidies, tax exemptions, and stock subscriptions. State and local government assistance even included outright contributions of money, labor, materials,_ equipment, and securities. The acceptance of such government assistance often was tied to agreements stipulattng such· factors as railroad line location and frequency or level of service. 
	'' 
	The early of rail roads also was incorporated into the various charters that granted a1,1thority. f0r thP 0rg;mi~ation of r.:iilroad corpora­tions within the individual states. The structure of these charters was a fonn of regulation because they _general l:y specified the railroad's c;on­struction sched~le and th~ locations of both main-linP routes and branch 
	regulati.on 

	*Reference 5 indicates that the land grants involved 183 million acres valued at $178 million at the time the grants occurre.d, 
	tThese rates varied because of different judicial interpretations'of the land grant agreements (see Reference 5). 
	lines, junctions, or extensions. In addition, the early state cha_rters often .regulated the railroad's financial activities by stipulating such 
	items as the amount of capital stock that could be issued, the price per share, the distribution of dividends, the liability of .stockholders, the issuance of annual reports, and the railroad's money-borrowing limits. Some state charters even attempted to regulate railroad rates by specify­ing maximum rates. for passengers and freight and by attempting to limLt railroad earnings to a percentage of capitalization. However, most early attempts. to regulate rail.roads through charter provisions were ineffectiv
	6 
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	Some states attempted to regulate railroads through the passage of. general laws or statutes dealing with the safety of rail travel, railroad taxes, and the issuance or transfer of secutities, and through the estab­lishment of s~ate regulatqry commissions. In the late 1830s and 1840s, railroad commissions were established in some New England states. These commissions were charged with enforcing railroad safety laws and investi­gating compliance with railroad charters. However, these early commissions had li
	7 

	I
	By and large, most attempts by .state and local .governments to regulate rail commer~e before 1870 wer~ ineffective, primarily the lack of overall regulatory policy direction, scope, and enforcement. The granger laws passed by yarious states in the Middle West between 1871 and 1874 probably repr~sent the first major attempt to enact a comprehensive system of .,railroad regulatiqn.. The~e laws established. state regulatory commissions that subsequently served. as models for the development of the Interstate 
	because.of 

	' long-haul rate discrimination, and forbade the consolidation of competing railroads. The granger laws also established nontrivial penalties for extortion and unjust rate discrimination. 
	7 
	The granger laws and other state regulation of railroads were subse­quently challenged in the courts, and the decisions in a number of cases upheld the government's right to regulate commerce that affected the public interest (see Munn v, lllinois. 1876). HowPvPr, in the cas~ of the Wabaoh, St. Louis and Pacific Railroad Company v. Illinois (1886), the Supreme Court ruled that interstate commerce could be regulated only by the federal government. The granger laws and other state regulatory efforts, in con­j
	The 1887 Act to H.egulate Commerce \\las a foundation piece of legisla­tion that has been modified numerous times by such acts and amendments as the Elkins Act of 1903, the Hepburn Act of 1906, the Mann-Elkins Act of 1910, the Panama Canal Act of 1912, the Valuation Act of 1913, the Emer­gency Transportation Act of 1933, and the Transportation Acts of 1920, 1940, and 1958. The development of new legislation, the changing member­ship of the ICC, changes in public policy, the country's economic environ­ment, 
	The lCC and the ' 
	enabling legislation were originally structured to prevent railroad rate discrimination against the more settled regions of the country, particularly in the Midwest. This direction in regulatory practice was a compensating measure to protect older regions against the too rapid growth of new regions stimulated by federal support. Public sentiment against big business monopolies also manifested itself in the "trust-busting" activities of the early 1900s and, in particular., the passage of the Sherman and Clay
	This direction in railroad regulation prevailed until 1920. However, for the first 10 to 15 years after the passage of the original 1887 Act to Regulate Commerce, ICC's capability to implement and enforce such regulation 
	8 
	was severely inhibited by the Supr~me Court's interpretation of the legis­
	lation. Prior to 1906, the ICC generally acted as an investigative body, and, although it was moderately successful in controlling discrimination and pooling, it was unable to control effectively railroad rate increases and the massive financial manipulation and organizational restruc.turing 
	that occurred at that time. The passage of the Elkins Act of 1903 and 
	the Hepburn Act of 1906 strengthened the ICC's regulatory control by 
	giving it authority to monitor and enforce regulation in such areas as 
	rate discrimination, maximum rates, accounting procedures, and the trans­portation of conunodities produced and owned by the railroads. 
	The ICC's authority was further strengthened by the passage of the Mann-Elkins Act of 1910, which allowed more control over rate making. From 1906 to 1917 the ICC was able to restr.ict more effectively rates and discriminatory practices. 
	The passage of the Transportation Act of 1920 marked a dramatic modi­fication of the basic philosophy of railroad regulations. This act was the first major piece of legislation designed to regulate the U.S. rail­r.oads as a system rather than as separate and competing corporate entities. The act recognized that the economic reality that enforced competition between railroads could be "ruinous," and that, in the long run, the pub­lic interest would su.ffer from such regulatory policies. From 1920 on, railroa
	9 
	The Present Regulatory Environment 
	The regulatory environment within which the railroads operate has developed or evolved ov~r a century of legislative, judicial, ·and adminis­trative activities. In general, regulations that directly affect railroads are promulgated and administered by a number of government agenci:es attempt­ing to implement legislative transportation policies and programs and are­subject to judicial review. The ICC presently administers the major por­tion of significant railroad regulation. However, railroads are also dire
	1 

	Railroad regulations affect the following major aspects of rail transportation: 
	• 
	• 
	• 
	Rates 

	• 
	• 
	Service and operations 

	• 
	• 
	Accounting procedures 

	• 
	• 
	Financils 

	• 
	• 
	Safety 


	• Environment. These areas of regulation often overlap, and regulatory action in one area often requires the modification of regulations in another area. For examplP the regulation of railroad rates fostered the regulation of railroad finan­cial and accounting practices. In addition, the regulation of railroad rates is inexorably intertwined with t.he regulation of railroad services. 
	1 

	We brietly describe below the extent of railro?d regulation in these major areas. 
	10 
	Rate Regulation 
	The. regulation of railroad r_ates and charges is primarily handled by the ICC.* Th_is regulatory .activity has probably required more of the ICC's time and effort than any other. phase of regulation. A major portion of the Interstate Commerce Act. is concerned with rate regulation., The ICC has been directed by Congress to prescribe just _and reasonable rates and to ensure that rates are not discriminatory or preferential and that overall rate levels provide sufficient earnings to the carriers. Before. 192
	The mechanism of ICC rate regulation generaliy takes the following form: A railroad, group of. railroads, or rate hJ.1r.eau must file a proposed rate .at least 30 _days before it becomes effective. The proposed rate may be reviewed by the ICC. If it is not, which is the case over 90 percent of the time, the rate goes into effect as filed. The ICC examines pro­posed rates at the request of shippers or other carriers, as well as on its own volition. It may disapprove a rate if it is judged unreasonable or unl
	Rail carrier rate proposals are either (1) general or across-the­board rate increases or (2) rates on .individual commodities ·or specific transportation services. General or acr.oss-the-~oard rate proposals normally are used to raise the general rates in order to.increase the carriers' overall earnings. Since 1950 most general rate proposals have been in response to rising costs, inflation, and depressed earnings. The ICC evaluates such proposals on the basis of whether or not rate levels are "reasonable" 
	level.of 

	* .
	Various state commissions regulate certain intrastate rates. It has ICC investig~Liou--Ex Parte No,
	"' 
	. 

	been the subject of a recent 271. 
	11 
	economic condition of the railroads requesting the general increases, 
	how the increase will affect the competing carriers, and the effects of 
	the rate increases on particular industries, geographic areas, or the 
	national economy. Thus, even if the requesting railroads are in very 
	poor financial shape, a request for a general rate increase may be denied 
	because of its potentially adverse effects on other elements of society 
	or the economy. Recently, however, most requests for general rate increases 
	have been approved by the ICC (although such requests are often reduced 
	or modified). 
	In recent years, railro.ads have tended to increase the general level 
	specifi.~ <'.nmmnrlities or conunodity 
	of rates and to decrease the rates on 

	groups, although individual rate increases also occur. The ICC is empowered 
	to specify minimum rates, maximum rat.es, <n: e¥.f!.t:t ratei. The ICC' o review 
	and control or rates are based on the outlays involved in supplying ser­
	vice, the demand for service, and public policy. The Rule of Rate Making 
	(Section 15a of the interstate Commerce Act) was significantly amended 
	by the 1976 4R Act. The amended section establishes a policy of setting 
	rates that are adequate to produce revenue/levels that cover total oper­
	ating costs and that do not protect the traffic of other modes or carriers: 
	With respect to common carriers by railroad, the Commission shall, within 24 months after the date of en~ctment of this paragraph, after notice and an opportunity for a hearing, develop and promulgate (and thereafter revise and maintain) i:ea~ouaLl~ ~Lduua1us ancl procedures :tor the establishment of revenue levels adequate under honest, economical, and efficient management to cover total operat'ing expenses, including depreciation and obsolescence, plus a fair, rea­sonable, and ~conomi~ prnfit nr r~turn (o
	The actual expenses of carrying any individual commodity depends on many factors such as weight, loading characteristics, susceptibility to loss and damage, value of the commodity, volume and regularity of move­ment, special services and equipment required for the commodity, and the distance of haul. 
	Besides the out-of-pocket expenses associated with carrying a given commodity, the fixed expenses of the railroad must be distributed among railroad traffic. Congress has fostered the distribution of fixed expenses based on the value of service or the demand for service. Thus a greater percentage of rates on commodities for which demand tends to be inelastic are generally attributed to fixed expenses than are the rates for low­valued commodities. 
	The ICC also considers public policies such as military policy, foreign trade, natural resource utilization, and industrial location when examining rate proposals. In fact, one of the major reasons for regulat­ing rates is to develop and maintain a set of rate relationships which are as a matter of public p·olicy acceptable. In order to regulate these relationships in, the public interest, the ICC has been given power to control differences between rates. These differences may be based on the commodity, the
	Place or geographic discrimination results from undue rate differen­tials between places. This ·may result from differences in the expenses of handling traffic, or from lack of competition on one route as compared with another. 
	Commodity discrimination is where differences in rates between com­modities are held to be undue. It should be noted that value-of-service pricing results in rate differences that may not reflect differences in operating expenses. To the extent that the ICC has approved value-of­service pricing, rate differences will not be held to be unlawful and indeed may be preserved by the ICC. 
	13 
	Personal discrimination involves charging different rates to different shippers in like circumstan~es. Such differences in rates have been nar­rowly defined, but rigorously prohibited by regulation. 
	Section 4 of the Interstate Connnerce Act prohibits railroads from practicing long-and short-haul rate discrimination, making it unlawful for railroads to "receive any greater compensation in the aggregate for the transportation of passengers or of like kind of ~ro~~ity, under stib­stantially similar circumstances and conditions, for a shorter than for a longer distance over the same line or route in the same direction; the shorter being included within the longer distance." However, ICC is empowered to gra
	• 
	• 
	• 
	The reducQd through ratcc covered by Fourth 8ection Relief must be reasonably compensatory. 

	• 
	• 
	Relief will not be granted to meet potential rather than actual water competition. 

	• 
	• 
	When relief is granted to a circuitous route, higher charges will notbe allowed at intermediate point's on the circuitous line where.distances are not greater than the through distance via the direct line. 


	The .ICC can control rate discrimination through its review of rail­road rates and by specifying and requiring that carriers publish rates, adhe~e to these rates, and collect charges in a reasonable time; give advance notice of rate changes; and open r?tes to public inspection. Furthermore, the ICC has declared that rebates are unlawful, and both parties are liable~ The rise of intermodal competition has tended to diminish the incidence of rate differences not related to operating expenses and hence the occ
	Service Regulation 
	The regulation of the railroads' rate structure is closely related to the regulation of the services offered to shippers. The development and specification of a shipping rate must be. based on a clear definition of the type and level of service required. Therefore, the ICC regulates 
	14 
	service for interstate traffic and the state conunissions regulate service for intrastate traffic. We briefly describe below the major ar_eas of railroad service _regulation.. 
	Basic Railroad Service Requirements
	7 

	Railroads, as conunon carriers, are required by law to provide and furnish transportation upon reasonable request. Within the limits 0 f their biddin.g out as conunon carrier_s, railroads cannot re fuse to receive and transport shipments. Railroads are not required to haul cir­cus trains, and, if they do, they may impose contract limitations on their liability. They may also refuse to transport explosives or _other freight that may damage railroad equipment or other freight; valuable items, such as bank bil
	. 7-9
	Supply of Cars and Equipment 
	The Transportation Act of 1920 invested the ICC with the power to control the supply of railroad cars and equipment; subsequent legisla-. tion and judicial review.have modified this power. The railroads are obligerl tn fornish an adequate supply of cars and locomotives to meet the demand for.transportation services. Shippers have been able to collect damages if this condition is not met. This requirement extends to spe­cial cars and equipment, as ·well as boxcars, if there is sufficient demand for such equi
	15 
	The ICC also attempts to control car supply through the distribu­tion of freight cars. To this end, the ICC may require the filing of car service rules. In addition, the ICC's Bureau of Service, acting through the Association of American Railroads (AAR), regularly monitors freight movement and car supply and often issues service orders in an attempt to distribute cars most effectively to meet the demand. 
	The establishment of per diem and demurrage rates by the ICC can have a significant effect on the supply of available freight c~rs. Originally the ICC could not manipulate per diem rate levels to foster improved car utilization and efficiency. Instead, the commission was supposed to establish per diem rates that compensate the car owner for the use of his equipment. The ICC's failure to establish reasonably compensatory per diem rates can significantly affect the railroads' invest­ment in new equipment and 
	Pickup and Delivery•o 
	7 

	In m:iny cases a numbQr of possible rail routingo arc available over which a shipment may be transported. In such cases, carriers a~e obligated to inform shippers of the reasonable routes available, and shippers have the right to select the routings. If the carriers are notifiec;l in writing of shippers' pn~fprrPn rn11tps hPfnrP shi~p!Tlenti arQ delivered, they are obligated to use that routing. Carriers are liable if their failure to observe specified routings results in lost or damaged shipment, or if con
	If sliipJ..H:!rs du nut specify routes carriers are generally obli­gated to transport freight by the most economical, lowest-rate routes. If carriers do not charge on the basis of lowest-rate routes, they are guilty of misrouting and are liable for excess freight charges. There 
	1 

	are several exceptions to this rule, however. For example, if a carrier 
	has a higher rate than a competing railroad, it is not obligated to hand 
	over an originating shipment to its competitor. 
	7
	Diversion and Reconsignment
	5 
	-

	Related to the shipper's control of car routing is the special service of diversion, which is offered as an additional charge to the normal transportation rate. This service, also known as reconsignment, allows a cha1~ge in the destination or billing of a shipment while it is en route. This service allows the consignment of freight in transit to the most favorable market. 
	The ICC originally treated reconsignment as a privilege offered by the railroads to shippers on a voluntary basis. At present, however, the ICC views the denial of this service as unreasonable and requires its establishment or continuance unless the service involves a back-haul, at which time it is discouraged. · 
	7
	Transit Privilege
	5 
	-

	Transit privilege is the practice of allowing a shipment to be processed while en route from the consignor to the consignee. An example of a transit privilege is the common practice of stopping grain shipments at intermediate points for cleaning, grading, milling, o.r mixing. Such practices are subject to little additional regulation by the ICC except to ensure that the bffering of the service is not discriminatory. 
	9
	Loss and Damage' 
	7 

	Railroads, with few exceptions, are liable for any loss or dam­age of a shipment, up to the full value of the shipment. If two or more carriers particip.ate in the transportation of a shipment on a through bill of lading·, both carriers are liable to the consignor or consignee. 
	7
	Emergency Service Regulations
	6 
	-

	During times of emergency, such as extreme car shortages or traffic congestion, the ICC can utilize special service regµl~tQry powers, such as: 
	• 
	• 
	• 
	Suspension of railroad car service rules 

	• 
	• 
	Requirement for pooling of equipment 

	• 
	• 
	Requirement for joint use of terminals 

	• 
	• 
	Routing rail traffic to avoid congestion 

	• 
	• 
	Establishment of embargoes and commodity priorities 

	• 
	• 
	Establishment of car supply requirements. 


	Commodities Clanse
	9 

	A portion ot the Hepburn Act of 1906 prohibited railroads from transporting any articles (except lumber) that they produced or owned, unl~ss Such atticies were being transported for the railroad's own use. This section of the Hepburn Act became known as the "commodities clause" and originally tended to keep railroads out of manufacturing, mining, and other activities that competed with similar production activities that relied on railroad transportation. Court decisions involving the relation­ships between 
	Joint Use of Terminalss-io 
	The ICC may order a railroad to allow another railroad to use its terminal facilities if such use is in the public interest, is practi­cable, and does not substantially impair the ability of the owning rail­road to handle its own business. The conditions of use may include the ioint use of the main-line track for a reasonable distanr.P. l:ieyond the actual terminal facility. The railroad that owns the terminal is entitled to compensation for such joint use. If the carriers cannot agree to the terms of compe
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	Pooling'
	6 
	7 

	The term "pooling" refers to an agreement between railroads to divide competitive business. Regulatory policy and legislation before 1920 discouraged the pooling of traffic or money by railroads. Since 1920, however, pooling has been legal when authorized by the ICC. Pooling is generally permitted only when it does not unduly restrain competition. The ICC can use pooling agreements to stabilize rates and prevent ruinous competition between railroads. However, pooling agreements have been used primarily to e
	Figure
	The ICC must approve the entry of new firms into the railroad industry or of existing railroads into new markets through the construc­tion of new lines. The ICC's regulation of entry is no longer a signifi­cant element of control, however. Very few railroads have applied for new certificates of public convenience and necessity since the 1920s and there has been " very little new railroad construction since that time. 
	Abandonment' 
	7 
	9 

	Railroads must obtain ICC approval before abandoning all or any portion of way facilities. ICC approval is not required, however, for the abandonment of spur tracks, switching tracks, industrial sidings, or side tracks within a state. 
	Combination and Control
	9 

	The acquisition, ~erger, or control of a railroad or a portion thereof by another railroad is subject to ICC approval. In deciding whether to approve such actions the ICC considers (1) the effect on ade­quate service to the public; (2) the effect on the public interest of the inclusion of, or failure to include, other railroads in the territory; 
	(3) the total fixed charges resulting from such action; and (4) the inter­est of the railroad employees affected, so that ·for a period of four years from the effective date of authorization, the employees will not be in a worse position with respect to their employment. 
	19 
	,, 
	A new administrative process has recently been developed to· control and plan railroad merger and consolidation activ~ties more effec­tively. 
	9
	Intermodal Ownership and Control' 
	8 

	Several legislative barriers to intermodal ownership and opera­tion have been developed to prevent monopolistic or oligopolistic control of the nation's transportation system. Perhaps the earliest barrier was a result of the Panama Canal Act of 1912, which prohibited railroad con­trol of common water carriers operating through the Panama Canal. The act also prohibited railroads from owning or leasing any other water car­riers unless such action did not prevent the water carrier or carriers from being operat
	The ICC also regulates the acquisition .and control of motor car­riers by railroads. Such intermodal ownership and operation is allowed only if it is consistent with the public interest, enables the railroad to use motor vehicle service to the advantage of the public, and does not unduly restrain competition. In interpreting the enabling legislation, the ICC has developed several types of restrictions for railroad-controlled· motor carrier operations.* Such operations must be of an auxiliary and supplementa
	All contractual agreements between the railroad and the motor carrier must be reported to the ICC. These agreements are subject to revision by the ICC to ensure that they are fair and equitable to both parties. The ICC can also reverse or modify past approvals, Rs necessRry, to ensure the auxiliary and supplemental nature of the service even under changing conditions. 
	*These restrictions do not apply to many railroad-controlled motor carrier operations established before the passage of the Motor Carrier Act of 1935. 
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	Compulsory Construction 
	The ICC has the authority to require railroads to construct and operate switch connections to shippers' private sidings. The railroads, however, cannot be required to construct the private sidings themselves, and the construction of the switch connection must be reasonably practi­cable and located where it can be safely constructed and operated, and it must furnish sufficient business to justify its construction and maintenance. The ICC can determine the appropriate compensation for railroads that are requi
	The ICC can also require the construction of track facilities to facilitate interchange operations. However, such construction can be required only if the volume of interchange traffic warrants the expendi­ture and the resulting interchange facilities do not divert competitive traffic from one railroad to another. 
	The Transportation Act of 1920 theoretically gave the ICC the power to require railroad line extensions. Such extensions must be in the interest of public convenience and necessity, and the expense of such extensions must not impair the ability of the carrier to perform its duty to the public. The ICC has required such a line extension only once, and this action was set aside by the courts. The court decision in this case drastically limited the ICC's authority to require line extensions by stating that the
	Accounting Procedures Regulation
	7 

	The regulation of railroad rates and operating procedures presupposes a thorough knowledge and understanding of the economic and financial state of the industry. Thus the establishment and control of railroad accounting procedures is an important aspect of government regulation. In fact the structure of the railroad's accounting system (and the information avail­able from it) can significantly affect the development and implementation of other regulatory practices. 
	21 
	This fact was recognized to a certain extent by the 1887 Act to Regulate Commerce, which authorized the ICC to req1.1ire annual financial reports from the carriers and to establish a uniform system of accounts. However, the ICC did not establish a uniform system of accounts, and the enforcement provisions of the original act were so weak that any such attempt would probably have ended in failure. The Hepburn Act of 1906 changed this situaJ:ion by. establishing penalties for failing to make reports or for fa
	accounts in a format specified by the ICC. 

	The primary reason for the regulation of railroad accounting proce­dures is to insure that accurate records of operating expenses, deprecia­tion expenses,_ taxes, plant and equipment investments, and the like are available for use as the basis for railroad rates and financial reg.ulation. By specifyirig the accounting system, the ICC has some control over the type and reliability of the financial information it receives. 
	Re:&ulaliuu uf l'allruad accounting procedures also aliows the ICC to establish a uniform system of accounts to be used by all railroads. Before regulation, railroads used various accounting procedures based on their own preferences and/or various state regulations. A uniform account­ing system enables the ICC to compare the financial performance of two or more individual railroads and to examine railroads as a whole or in groups, oft~n instituted on an industry 
	as is necessary since rate regulation is 

	1evel. If railroad accounts were not kept in a uniform format,· such aggregation would be more di~ficult. 
	Regulation of railroad accounti~g prnrPrlures is useful for acvc~al other reasons. It enables the ICC to distinguish between.operating and capital expenditures and to control valuation of railroad property. It also enables the ICC to distinguish between carrier and noncarrier busi­ness. Regulatory policy is to some degree based on the premise that 
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	regulated industries are entitled to a fair rate of return on iriv~stment. For regulatory evaluation putposes, therefore, it is imperative that a company's investments, expense~, and revenues be segregated on the basis of whether or not they are associated with regulated business operations. 
	Financial Regulation-io 
	7 

	Many complaints about railroad operations in the late nineteenth and early twentieth centuries were concerned with such financial practices as watered stock, excessive payment of dividends, overcapitalization, and inflated construction costs. The financial activities of the railroads were first subject to regulation with the passage of Section 20a of the Transportation Act of 1920. Section 20a has been subsequently amended, and the passage of Section 20b in 1948 has further revised the regulation of railroa
	The regulation of· rail road financial practices is primarily concerned with controlling the capitalization and capital structure of the railroads. The term "capitalization" refers to the amount of stock and long-term debt outstanding; the term "capital structure" ·refers to the composition of a company's capitalization, that is, the proportion between debt and equity that make up the capitalization. 
	Both the level and structure of railroad capitalization can· affect railroad rates and service quality. For these reasons they are areas of concern for both the ICC and state regulatory agencies. 
	Although this narrative primarily describes the regulatory powers of the ICC as it has primary jurisdiction in the area of regulating interstate railroad financial activities, the states generally are given an opportu­nity to intervene on behalf of the state or its citizens.. For example, whenever a railroad files an application with the ICC to issue securities, a copy of the application is sent to the govenor of each.state where the ra_ilroad operates. In addition,· state securities commissions usually reg
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	The ICC has significant control over the level of capitalization of the railroads subject to the Interstate Commerce Act. No securities may be issued by these railroads unless the issue is approved by the ICC. The commission has great latitude in evaluating the railroads' applications to issue securities and has the power to attach terms and conditions to its approval. In order to allow railroads the freedom to meet current finan­cial requirements quickly, the ICC al lows railroads to issue short-term notes
	In the p~st, the ICC often denied or limited the issuance of securi­ties to prevent overcapitalization. However, if new securities are to be issued to raise funds for needed improvements, the issuance cannot be denied solely because it would result in overcapitalization. The ICC can deny an application to issue new securities· if the funds are to be used. to reimburse the railroad's treasury for previous capital expenditures. This action tends to reduce the level of capitalization, although the regu­lation 
	The ICC uses its regulatory powers to prevent not only overcapital­ization but also stock watering or the issuance of securities without a more-or-less equivalent increase in assets. In the area of new construc­tion or improvements~ the ICC has prevented the capitalization of expendi­tures that were not properly chargeable to the investment in road or equip­ment accounts, The ICC has also denied the issuance of new securities to pay for construction work when it judged the charges for that work exces­sive. 
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	assets and a substantial uncapitali.zed surplus exists. The regulation of 
	dividend payments can be used to reduce overcapitalization as well as to 
	control stock watering. 
	The ICC requires that new securities be sold through competitive bid­ding, but it will make exceptions to this practice depending on market conditions. Besides controlling the issuance of securities, the ICC regu­lates railroad indebtedness. This is an important power because funded debt is a major element of the railroads' total capitalization. The regu­lation of both securities and indebtedness allows the ICC some control over the level and structure of the railroads' capitalization. However, except in th
	The regulation of stock and bond issues has generally had diminishing effectiveness on railroad finances since the 1930s. Since that time, the regulation of railroad reorganizations has had much greater impact on rail­road financial activities. Financial reorganization of a railroad is the most drastic and generally the most effective way of changing the level and structure of a company's capitalization. The 1933 passage of Section 77 of the Bankruptcy Act has caused the heavy involvement of the ICC in such
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	The ICC can exercise a great deal of discretion in the development and approval of a plan for reorganization. (Such plans must also be approv~d by the court and by creditors and stockholders representing two-thirds of the company's capitalization.) The plans approved by the ICC are based on limiting the reorganized company's capitalization in relation to conserva­tive estimates of future earnings, not property valuations. The ICC has little control over the priority ranking of claim settlements. Under the B
	Safety 
	Regnlat:i.on 

	One of the major objectives of any transportation system is the achieve­ment and maintenance of a fairly h~gh level of safety. To ensure that an acceptably high level of safety is maintained, various government.agencies have been given the responsibility of regulating the safety of the different transportation modes. Railroad safety is regulated principally by the FRA, which exercises jurisdiction over such areas of railway safety as track maintenance, inspection and equipment standards, locomot'ives, signa
	One of the major roles of the FRA is the investigation and summariza­tion of train accidents and accident trends. To support this task rail­roads are required to file monthly accident and incident reports with the FRA. The FRA reviews new equipment designs and inspects prototype equip­ment to ensure that the purpose, intent, and requirements of the Safety Appliance Act are met and to uncover potential hazards that might exist in new and untried designs. The FRA has the authority to require that railroads in
	The FRA can also require that rail road operating procedures that are judged unsafe or hazardous be modified or eliminated. The F'RA is also responsible for the enforcement of the Hours of Service Law, which limits the allowable hours of work performed by train and engine employees, as well as operators, train dispatchers, and other railroad employees. 
	The FRA_promotes and enforces regulations related to the railroads transportation of explosives, chemicals, and radioactive materials, 
	Other federal agencies, such as OSHA, as well as state and local agencies regulate rail safety in various ways, The regulation of railroad safety by state and local governmental agencies has caused a prolifer­ation of regulations that the railroads must be cognizant of and adhere .. to, The _lack of coordination between the regulatory efforts of these state and local governments can result in a nonuniform code of regulations that can significantly affect the economic and energy efficiency of rail­road opera
	-
	12 

	Environmental Regulation 
	Public concern 6ver environmental quality has caused the development of a considerable body of regulation in this area, The principal regula­tory agency is the EPA. However, other federal, state, regional, and local regulatory bodies are involved in regulating railroad activities that affect the environment. The interstate nature of railroad operations causes a railroad to be subject to a multitude of different environmental standards and regulations, some of which may be effective only in a small region.* 
	The form of environmental protection regulations generally differs from the FRA railroad safety regulations in that individual hardware items and ·operating procedures often are not specified, Instead, environmental 
	*In the past, many state, regional, and local government agencies developed environmental standards that were more stringent than EPA standards. Such regulations often varied between locations, depending on the special­ized needs perceived by the individual communities, The EPA recently attempted to foster a certain degree of uniformity in the regulation of railroad noi$~ emissions, but exceptions are permit~ed if necessitated by special local conditions, 
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	regulations specify an acceptable standard level of performance that must be achieved; the means for achieving this standard is often th1:· responsi­bility of the regulated firm or industry. 
	The areas of environmental regulation that most affect the railroads are-air pollution, noise intrusion, and waste disposal. Air pollution regulations primarily influence the rail industry in the control of loco­motive exhaust emissions. Technology is already available that will allow the railroads to meet most of the current standards. 
	The reduction of the noise level of diesel-electric locomotive opera­tions may require new technology to meet existing and projected standards. In addition, the regulation of noise associated with fixed f~cilities (e.g., coupling noises and retarder squeal in yards) may force either the development of new noise-suppressant technology or the abandonment or reduced usage of some facilities. 
	Waste disposal regulations have increased the disposal costs of cross­ties, engine-crew wastes, railcars, and liquid wastes. 
	Environmental regulations have also affected railroad operations and costs in less direct ways. For example, the requirements for detailed environmental impact reports tor construction projects can significantly affect the cost and time schedule of such pro.iects. 
	\ 
	IV ENERGY AND COST IMPLICATIONS OF SPECIFIC REGULATORY PRACTICES 
	In this section we describe specific regulatory practice~ related to the establishment of long-haul rates, the distribution of empty freight cars, and the rates on low-density rail traffic and examine the 
	,I 
	energy and cost implications of these practices. Mr. Robert A. Nelson 
	performed the major portion of our analyses through the examination of 
	ICC data and records. The energy and cost implications associated with 
	these regulatory practices were analyzed at SRI using the Long Run Aver­
	age Cost Model. 
	Distance-Based Rate Structure and the Length of Haul 
	Over the years the ICC has frequently structured rates based on mileage or, distance scales. In fact, all railroad class rates except transcontinental are based on distance scales in effect over most of the country. In addition, the rates on many basic commodities and commodity groups, again excepting transcontinental, are based on distance scales. The use of a distance-based scale means that shippers everywhere within the area of application of the scale pay the same rates for the transporta­tion of equal 
	There are a number of reasons for constructing a rate structure on a ·distance scale. Distance-based rates are relatively simple, easy to understand, and are less likely than other rates to be considered dis­criminatory. In general, distance-based rates. are more likely to be re­lated to the actual economic costs of providing transportation service than rates that are not distance related. If all other conditions are similar, the effort and costs involved in transporting a given shipment betweep two points 
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	the amount of transportation service provided, the cost of providing that service, and, ultimately, what rate the user of that service should be charged. Distance-based rates also are more stable than rates based solely on competitive market conditions. A distance-based rate structure acknowledges the natural, competitive characteristics of individual loca­tions and tends to discourage hauls and cross subsidy of producers dis­tant from markets by producers near to markets. 
	The shortcomings of d~stance-based rates are that they may bear scant relation to railroad operating expenses, or, in a larger sense, 
	. . 
	the opportunity costs of rail operations. Moreover, they do not permit the normal responses of sellers to different demand conditions in dif­
	ferent places. 
	Regulatory ~olicies Related to the Distance-Based Rate Structure 
	The application ~f distance-based rates has been influenced by vari­ous ratemaking policies explicitly or implicitly adopted by Congress and the ICC. We briefly describe the evolution of ICC regulatory practices related to distance-based rates in Appendix A. 
	The Tapering Principle 
	Almost all distance-based rate scales for railroads are con­structed to reflect the tapering principle. This means that the distance rate scale (i.e., the relationship b~tween the length of haul and the rate) is structured so that the distance intervals become larger, or the rate increments become smaller, or both, as the length of the short­route haul increases. The result is that the ~lope of th~ scale tends to become increasingly less than proportionate to distance. Therefore, while the total shipper cha
	i.s shown in Figure 1. Ostensibly, the rationale for "tapering" ~ mileage-based rate structure is based primarily on considerations of the cost of service. The terminal costs are included in the general freight rate even though such costs are not directly related to_the length of 
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	FIGURE 1 A TAPERED DISTANCE-BASED RATE SCALE 
	haul. It has been implied that tapering results from spreading the constant terminal costs over an increasing length of haul. Another postulated reason for relying on the tapering principle when setting rates is that relatively short hauls (less than 75 miles) generally are moved by local or way freight trains whose associated costs are greater than the costs associated with through fre·ight trains typically used for longer hauls. These considerations, however, do not explain the increasingly smaller increa
	Tl1e following cases are indicative of some of the ICC's views on mileage scales and its reliance on the tapering principle in the con­struction of such scales: 
	Only a uniform mileage scale would preclude claims of relative maladjustment between the rival markets of Minneapolis, Mil­waukee, and Chicago, and while no market desires this system to be here applied generally, eventual resort to this basis may possibly be the unly outcome of reiterated complaint over a complex situation which the Commission has repeatedly tried to adjust. [46 ICC 685, 692] 
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	A mileage scale ordinarily yields a much higher rate in proportion for a short haul than for the long one. [26 ICC 638, 649] 
	Distance scales are constructed so that the rate of pro­gression decreases as the distance increases. [144 ICC 731] 
	The tradition in ICC ratemaking of lower per-mile rates for longer hauls is found in both mileage scales and the transcontinental rate structure. Transcontinental rates historically have reflected value of service, market competition, and water competition. As a re­sult they may bear little relation to distance and· in fact may ignore distance for literally hundreds of miles. It is common for transconti­nental rates to itblanket" long distances. The effect of this for those distances is to put a zero rate o
	Holddown~ 
	In addition to the cost-of-service factors described above, the ICC uses the tapering principle to establish rates that do not re­strict the movement of traffic over long distances. If the rate scale were based on a uniform progression of rates in direct proportion to distance, the long-distance rates would be so high that the movement of certain commodities would be greatly inhibited. The same is true when a general percentage increase in freight rates is approved. Although such a rate increase causes a11 
	In many recent rate level cases, the ICC, while approving general percentage rate increases, has imposed limits to the absolute increase in rates on certain commodities. Such limitations to a per­centage rate increase are generally referred to as "holddowns," and 
	their application often causes a cross subsidization of traffic analo­
	gous to that caused by value-of-service ratemaking procedures. The im­
	position of holddowns has the effect of increasing the tapering effect 
	for the rates of certain commodities at the middle to upper ranges of 
	the distance scale. 
	The following cases represent the ICC's philosophy on distance­
	based rates and holddowns. 
	While the substitution of commodity rates based on mileage for a group adjustment must necessarily result in many in­stances in different rates to points formerly grouped to­gether and accorded the same rates, there is no sound reason why,. as a general rule, commodity rates constructed on a distance basis should not be graded according to distance in substantially the same manner as class rates. [77 ICC 473, 497] 
	If the policy of carriers is to afford the widest possible latitude to competition, which is consistent with any return short of actual loss, the proponents of a distance scale will favor a low rate of increase for unit progressions, and this will result in relatively low rates for long distances. Thus a distance scale directly reflects the purpose of its maker. [48 ICC 201, 234] 
	Making rates on an arbitrary mileage system may finally be reached, but the industries and commerce of the country are now established on a different basis. [29 ICC 376, 379-380] 
	It might be-feasible to reflect costs more accurately in a scale with a constant rate of progression if costs on class rate traffic were as certainable with a fair degree of accu­racy. But such a scale properly would require an initial rate for 5 miles burdened with all the terminal expenses. One likely effect of a scale of this character would be to discourage the movement by rail of much class-rate traffic in contravention ot the Hoch-Smith Resolution which specifi­cally provides that freight rates shall 
	The effect of a uniform rate of progression is to make short­haul rates lower and long-haul rates higher than under a graded progression. While the rate for each haul should in­clude both cost and profit in practical ratemaking it is frequently necessary to make rates which will yield less profit for some than for other hauls. As the importance of the freight charge to the shipper increases in proportion as its relation to the value of the load increases, if there is to be some variation in the amount of pr
	The effect of a uniform rate of progression is to make short­haul rates lower and long-haul rates higher than under a graded progression. While the rate for each haul should in­clude both cost and profit in practical ratemaking it is frequently necessary to make rates which will yield less profit for some than for other hauls. As the importance of the freight charge to the shipper increases in proportion as its relation to the value of the load increases, if there is to be some variation in the amount of pr
	While a progression of 3 cents for each 100 miles in a rate scale is low for distances over 800 miles, it may be more than offset by a high progression for distances less than 800 miles; and, when viewed as a whole, not to produce low rates for the long hauls. [263 ICC 9, 59] 

	In a succession of general rate increase cases following World War II to the present, the ICC has imposed holddowns on commodities that account for a rather large share of rail traffic. For some of these commodities long hauls were not involved but rather reflected competitive producing points located at varying distances from markets. (Competitive producers tend to resist changes in input costs that affect them un­equally.) Table 1 lists the commodities that r,eceived holddowns in Ex Parte No. 148, the fir
	Table 1 COMMODITIES RECEIVING HOU>DOWNS IN EX l'AA'l'.I:!: NO. 148 
	Increase 
	Increase 
	per CWT 
	per CWT 
	(¢)
	Connnodity 
	Commodity 
	(¢) 
	10 
	Clay 
	6
	Cotton in bales 
	Fruits and vegetables 
	Saltcake 6
	1J 
	Dolomite per ton 30
	20
	Wool 
	Bituminous rock per ton 30
	Coal p~r ton· 
	30 
	Iron ore per ton 
	12 
	Logs pulpwood 8 
	Alumina per ton 
	12 
	Posts and ties 10 
	Gravel and sand per ton 
	15 
	Building woodwork 10 
	Fluxing stone per ton 
	15 
	Wood and pulp 10 
	Stone per ton 
	15 
	Petroleum 6 
	Furnac:P. slag per ton 
	15 
	Vegetable oils 12 
	Limestone per ton 
	15 
	Sugar 10 
	Cinders per ton 
	15 
	Iron and pig per ton 200 
	Petroleum tank cars 
	6 
	Aluminum and pig per ton 200 
	6
	Asphalt 
	Aluminum bars per ton 240 
	Tar 
	6 
	Cement per ton 120 
	Salt 
	6 
	Brick per ton 120 
	Phosphate rock per ton 
	Fertilizers per ton 120
	30 
	Sulphur per ton 
	40 
	Canned foods 13 
	Industrial sand per tort 
	30 
	Source: Ex Parte No. 148. 
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	In several general· rate increase cases in the fifties and sixties, the ICC turned away from percentage increases to flat increases per hundredweight or per ton on a long list of commodities. These flat increases, which favored long-distance shippers, were intended to miti­gate the effects of past percentage increases. After these cases, the ICC returned to the practice of imposing holddowns on percentage in­creases. Tables 2 and 3 list commodities receiving holddowns on per­centage increases in two recent 
	Table 2 COMMODITIES RECEIVING HOLDDOWNS IN EX PARTE NO. 281 
	Commodity 
	Beet and cane sugar Coal per ton Fruits and vegetables, fresh Fruits and vegetables, processsed Lumber and hardwood flooring, plywood Malt liquors Millwork Soda ash per ton Walnuts Wine 
	Source: Ex Parte No. 281. 
	Table 3 
	Price per CWT ( ¢) 
	3 15 4 4 2 4 4 40 3 4 
	COMMODITIES RECEIVING HOLDDOWNS IN EX PARTE NO. 295 
	Price 
	Price 
	Price 

	per CWT 
	per CWT 

	Commodity ( ¢) 
	Commodity ( ¢) 

	Coal per ton . 15 
	Coal per ton . 15 

	Foodstuffs, canned, frozen 6 
	Foodstuffs, canned, frozen 6 

	Fruits, vegetables, edible nuts 6 
	Fruits, vegetables, edible nuts 6 

	Iron ore per ton 22 
	Iron ore per ton 22 

	Lignite per ton 15 
	Lignite per ton 15 

	Petroleum, coke, briquets per ton 15 
	Petroleum, coke, briquets per ton 15 


	Effects of Regulatory Policies on Distance-Based Rates 
	We briefly examine below two cases where regulatory practices have markedly influenced the basic distance-based rate structure. In the first case we have selected three commodity groups from among those that have been primarily affected by holddowns during the period of price level and general rate increases since World War II. Table 4 shows the commod­ity groups, the increases on long hauls from 1950 to 1974, and the aver­age of all rate increases for all commodities and distances. Table 5 shows the import
	The importance of the movement of these three commodity groups to 
	U.S. rail traffic is considerable. As shown in Table 5 t:he tonnages uf these commodity groups constitute a relatively small proportion (0.56 percent) of total rail tonnage. Revenues from their transport bulk are somewhat larger (2.72 percent) in the total rail revenue picture. Their share of total ton-miles ls even larger. A lac~~ ~aLC of the tonnage3 of these three commodity groups transported by rail is derived from hauls of over 2,000 miles. A comparison of the shares of tonnages and revenues of these c
	tot.'.11 
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	Table 4 
	RAIL RATE CHANGES FOR SELECTED COMMODITIES ON HAULS OF 2,000 MILES OR MORE (1950-1974) 
	1974
	1974
	Figure

	1950-1974 

	1974 Rate Increase Total Tonnage 
	Total Revenue Conunodity (%) 
	(Thousands) 
	(Thousands) 
	(Thousands) 

	Fresh fruits and vegetables 129,976.62,196.6 
	Apples 
	57.9 
	Oranges 
	59.9 
	Lettuce 
	61.6 
	Canned fruits and vegetables 
	594.2 
	25,281
	83.l 
	Lumber 
	95.8 
	4,364.5 
	182zll2.3 
	Totals 
	7,155.3 
	337,369.9 
	Note: 
	Note: 
	Note: 
	Authorized 
	increases 
	for 1950 
	through 
	1974 totaled 
	129%. 

	The 
	The 
	simple average of actual increases 
	is 
	109.7%. 
	The 
	index 

	of railroad freight 
	of railroad freight 
	rates maintained by the Bureau 
	of Labor 

	Statistics since 1969 stood 
	Statistics since 1969 stood 
	at 
	158.3 
	at 
	the end of 
	1974. 

	(1969 
	(1969 
	= 
	100.) 

	nearly 
	nearly 
	seven 
	times 
	greater than the proportion of 
	revenues. 
	Obviously, 


	these commodity groups are being transported at rates much lower than average for hauls of 2,000 miles or more. This is not surprising con­sidering the special treatment given to them by such legislation as the Hoch-Smith resolution of 1925 (see Appendix A) and by holddowns. 
	The effects of regulatory policies and the original tilt toward long hauls also can be seen from an examination of the present profiles of rates. The Special Projects Staff (SPS) of the ICC has carried out studies of relative rate levels for various investigations under Ex Parte No. 271. In the SPS studies, rates over distance on particular connnodities were charted and compared with costs as determined by ICC cost-finding formulas. The first series of SPS charts is for lumber moving to various parts of the
	37 
	Selected Commodities 
	Selected Commodities 
	Selected Commodities 

	w CX> 
	w CX> 
	·Fresh fi:ruits Fresh veget:able3 

	TR
	Canned fruits and veget:able3 

	TR
	Lumber 


	Table 5 
	PERCEITTAGE OF TOTl..L U.S. RAIL TONNAGES AND ,RILVENUES FOR SELECTED COI-".MOD I1 IE S ON HAULS OF 2 >000 MILES OR MORE 
	Percentage of U.S. Tonnage ci-Each Comnoditv 
	65.3J 
	65.2:' 
	22.89 32.74 
	( 1974) 
	Percentage of Total 
	U.S. Tonnage Qv.er 2 ,000 Miles 
	2.062 3.67 
	1.55 
	11.389 
	18 .671 
	Note: Total U.S. rail ;:onnage over 2,000 miles to total U.S. 
	Percentage of U.S. Re"Venues Each :cmmodity 
	83.9 
	82.6 
	40.6 54.4 
	Percentage of U.S. Revenues Over 2, 000 :t-!i les 
	.38 
	.67 
	.20 
	1.47 
	2. 72 
	rail tooinage is 3 percent. Total U.S. 
	rail reve:rne derived from hauls ov-er 2,000 miles to tctal U.S. rail revenues is 16 perc~nt. 
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	FIGURE ~ RATES FOR TRANSPORTATION OF LUMBER FROM MOUNTAIN PACIFIC TO OFFICIAL: 1972 
	blanketing transcontinental rates eastbound over extended areas in the Northeast. For some commodities the rate is the same to all points east of the Mississippi River. Thus eastern railroads receive for the trans­port of those commodities the same amount whether a shipment moves 100 or 1,500 miles on their lines.* By contrast, Figure 3, which shows rates 
	from Mountain Pacific to Mountain Pacific, indicates a pattern of rates 
	increasing with distance more rapidly than costs. Figure 4 shows rates 
	from Mountain Pacific to southern territory that reflect the blanketing 
	effect. 
	Generally the charts on lumber prepared by the SPS show that rates from Mountain Pacific to official and southern territories l"argely ignore distances between 1,400 and 3,800 miles. On the other hand, rates on shipments moving within the territories tend to rise with distance more r~pidly than oooto. 
	Figures 2 through 4 also show the variable costs and traffic vol­umes associated with different lengths of haul. It is important to exercise caution in the analysis of this cost information because the costs shown are formula costs based on average conditions and rather ar­bitrary assumptions about cost-distance relationships. Becallse of the potentially enorinous variations in costs from one rail line to another and one situation to another, this cost information says little about any single flow of traffi
	Effects of Regulatory Policies on Costs 
	As previously stated, one of the ma.ior reasons for ui;:;ing a dist;mr.P­based rate scale is the general correspondence between the length of haul 
	SPS has not made such studies for fresh fruits and vegetables and canned goods. Blanket rates resulted from a combination of water compe­tition through the Panama Canal and enforcement of the prohibition of higher rates for shorter hauls than for longer. 
	*
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	and the cost of service. Indeed many of the ICC's ratemaking policies are based, to some degree, on its cost-estimating procedures. For ex­ample, to some extent tapered distance-based rate scales are based on the assumption that actual railroad costs are tapered in a similar fashion. If, in fact, costs are not related to length of haul in this manner, the use of the tapering principle in setting rates may result in cross sub­sidy of some traffic and more outlays on transportation than otherwise would be the
	It therefore seems appropriate to examine briefly some aspects of the relationship between the length of haul, economic costs, and energy usage. In this examination we used SRI's Long Run Average Cost (LRAC) Model to determine general cost patterns and relationships. There are many drawbacks to the use of long run average costs in such an examina­tion, particularly in the estimation of the costs including prorations of joint or connnon costs associated with a particular service. In addition, the analysis of
	-

	The LRAC Model was used to develop graphs of the relationships between costs and length of haul for four different commodities: coal, farm products, lumber and wood products, and transportation equipment (see Figures 5 and 6). In each case a traffic corridor was nominally defined in such terms as traffic volume, density, track gradients and curvatures, and the like to represent typical conditions as closely as possible. (The assumptions used in constructing· the input data for the LRAC Model are described m
	The graphs in Figure 5 relate the long-run average cost per ton originated to the length of haul for distances between 200 and 2,500 
	*For a more complete desc'ription of the use of long-run average costs, long-run marginal costs, and other cost description schemes we refer the reader to Reterence 1. 
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	miles. Because of the assumptions used as input to the LRAC model for 
	these analyses, it is dangerous to attach much significance to the abso­
	lute values of the costs. Although the project team. attempted to define 
	a nominal rail corridor that generally represented ~ypical rail operations, 
	it must be remembered that significant variations exist between transpor­
	tation operations between regions and even between individual routes that 
	are roughly parallel. Costs, too, are sensitive to the operational 
	changes that exist between different regions and routes. Therefore, al­
	though these model outputs .are typical of the costs involved in handling 
	the selected commodities, they should be viewed as only general indica­
	tions of the relative relationships of the cost components and of the general pattern of the relationship be.tween costs and the length of haul. 
	45 
	The total cost is further broken down in Figure 5 into main-line costs, branch-line costs, and terminal and switching costs. The graphs in Figure 5 show a number of interesting differences among the four, com­modities. For example, switchyard costs are relatively more important in determining the total cost of transporting transportation equipment than coal. 
	Although many similar comparisons can be made, the major point of interest is the general makeup and shape of the costs as related to the length of haul. For each of the four commodities the overall average cost function is linear between 200 miles and 2,500 miles. To some ex­tent this is a result of the initial assumptions used to structure the model's input. In defining the rail operations within the corridor, we assumed that the branch-line activity related to collecting and distrib­uting freight cars (i
	46 
	in those few individual hauls where branch-line operations are much greater (e.g., 300 miles). Thus, when solely considering the effects of branch-line costs on total costs, it is.difficult to justify tapering distance-based rate scales beyond the length of haul that occurs .on way or local trains serving branch lines (generally well under.300. miles). 
	The relationship between railroad operations on branch lines and main lines is fairly well defined and understood, at least on an aggre­gate basis. Therefore, we were able to develop the structure and input of the LRAC Model with a fair degree of confidence in the validity of its output. The assumptions we have made concerning branch-line and main-line operations are realistic and do not. deviate significantly from those assumptions made during the course of other related research. However, the relationship
	thought of as 

	If we had assumed that the number of switchings per carload in­creased proportionately less than the length of haul because of increased blocking flexibility, the.result would have been a cost function with a concave downward or "tapered" shape. Conversely, the recognition that increases in the. length of haul cause more interchanges of the freight car between railroads would result in a concave upward cost function. Be­cause of the offsetting effects of these two factors, our assumption that the number of 
	47 
	proportionately with the length of haul is probably the most reasonable. In any event, the fact that there is no reliable information or even strong opinion on the subject leads one to suspect that, on the average, any deviation from our assumption is probably minor and will not sig­nificantly affect the overall shape of the cost curve. 
	Effects of Regulatory Policies on Energy Consumption 
	Additional output of the LRAC Model includes information about the energy consumption associated with the different elements of railroad operations (i.e., main-line, branch-line and switchyard operations). The relationships between total fuel consumption and the length of haul for coal, lumber products, farm products, and transportation equipment are shown in Figure 7. Figure 8 shows the average fuel consumption for these four connnodities as related to the length of haul. An important point to note in the 
	per net ton do not become the 

	The difference between the behavior of costs and energy consumption as related to length of haul is further demonstrated by comparing the average cost per net ton-mile (Figure 6) with the average fuel consump­tion per net ton-mile (Figure 8). The average fuel consumption per net ton-mile decreases rapidly between length of hauls of 200 and 1,000 miles. As the length of haul incrwa:a!m!:a 1,500 miles; hnwP.vP.r, the average fuel consumption per net ton-mile remains almost constant. In contrast, the average c
	b!m!y{.md 
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	Implications for Future Regulatory Policies 
	The evidence suggests that railroad rates and.rate relationships 
	-/( 
	are structured to favor long hauls of a number of commodities. For some commo'dities the rates do not vary at all over a span of 2 ,400 miles. It is obvious that the economic costs of service and energy consumption do not remain constant over such distances. An examination of the economic and energy costs using.the LRAC Model confirms that this rate bias in favor of long hauls is probably not justified on the basis of the costs of service or the direct energy consumption characteristics of railroad operatio
	. \" 
	be inappropriate when viewed' in terms of costs for distances beyond the length of the branch-line operations. 
	The structure of current railroad mileage-based rates does not totally reflect the actual cost or energy consumption patterns as re­lated to the length of haul. The main reason for the development of these rate scales is the intention of Congress and the ICC to encourage maximum freedom of movement of goods. This objective has been spelled out in legislation and policy statements, and the ICC has attempted to achieve this objective through such regulatory policies as holddowns and blanket ratemaking, which 
	*This conclusion is in general agreement with the results of several similar studies. See, for example, Reference 13. 
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	costs for many of the commodities that have been affected by holddowns 
	of general rate increases (see Table 6). If long-haul rail transportation rates (costs to users) were to go up, sooner or later there would be a shift to production points more local to markets. More citrus fruits would move from Florida to the Northeast and fewer from Southern Cali­fornia; more lumber would flow from the South and less from the Pacific Northwest. The result would be savings in energy consumption. Two im­portant questions cannot be answered in this report. The first is whether the change in
	Empty Freight Car Mileage 
	Railroads, shippers, and the government are examining with in­creasing frequency the problem of empty freight car mileage. Certain undesirable economic costs, such as the basic operational economic and energy costs of transporting a nontrivial element of a train's gross weight, are associated with the transportation of empty cars. Other un
	-

	-
	desirable costs include the operational costs of handling empty cars : (e.g., switching, connecting brake hoses), and the investment costs in­volved in not fully utilizing a major capital resource. Despite the economic penalties connected with the haulage of empty freight cars, the total nationwide empty car mileage, as a percentage of total car mileage, has increased from 33 ,Percent in 1946 to 45 percent in 1975. This increase is largely a result of the current car distribution policies and practices of t
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	Table 6 
	DIRECT AND INDIRECT FREIGHT COSTS PER DOLLAR OF FINAL OUTPUT 
	Deoartment of Transportation Sector Agriculture Iron ore mining Nonferrous mining Coal mining Miscellaneous mining Construction Ordnance Food and drugs Textiles and apparel Lumber and products Furniture Paper and paper products Printing Chemicals Plastics, paints, and rubber Petroleum and products Stone, clay, glass products Iron and steel Nonferrous metals Fabricated metals Farm and construction machinery Industrial machinery Electrical machinery Motor vehicles Aircraft Other transportation equipment Scien
	Deoartment of Transportation Sector Agriculture Iron ore mining Nonferrous mining Coal mining Miscellaneous mining Construction Ordnance Food and drugs Textiles and apparel Lumber and products Furniture Paper and paper products Printing Chemicals Plastics, paints, and rubber Petroleum and products Stone, clay, glass products Iron and steel Nonferrous metals Fabricated metals Farm and construction machinery Industrial machinery Electrical machinery Motor vehicles Aircraft Other transportation equipment Scien
	Deoartment of Transportation Sector Agriculture Iron ore mining Nonferrous mining Coal mining Miscellaneous mining Construction Ordnance Food and drugs Textiles and apparel Lumber and products Furniture Paper and paper products Printing Chemicals Plastics, paints, and rubber Petroleum and products Stone, clay, glass products Iron and steel Nonferrous metals Fabricated metals Farm and construction machinery Industrial machinery Electrical machinery Motor vehicles Aircraft Other transportation equipment Scien
	Railway (c) 2 .0¢ 15.3 6.2 20.8 12.4 2.2 1.4 2.4 0.9 7.5 2.3 5.1 1.4 3.8 2.0 1.0 3.8 3.9 2.7 1.8 2.7 1. 7 1.1 2.9 0.9 2;2 0.6 0.3 2.7 0.5 1.0 4.4 2.2 2.7 14.5 
	Total ( c) 9.5¢ 27.4 16.3 30.2 76.7 7.1 4.7 8.5 5.4 13.5 6.7 10.5 4.4 10.8 6.7 9.4 12.8 8.3 6.3 5.2 6.9 5.5 3.9 6.8 2.8 6.1 5.4 1.1 6.1 4.3 3.4 9.1 8.6 12.7 16.7 


	Source: Reference 14. 
	Note: Total (direct and indirect) freight generated per dollar of final demand, including both the direct and indirect freight on the inputs to the final product and the freight services needed to ship ultimal~ custor:ner. 
	the final product to the 

	53 
	Factors Contributing to Empty Freight Car Mileage 
	We discuss below the factors that contribute to empty car mileage. 
	The Imbalance of Traffic 
	Imbalances of traffic between various regions of the United States are responsible for much empty car movement. A good deal of this imbalance is inevitable because of the concentration of sources of supply of some basic raw materials. 
	Since World War I the balance of rail traffic in the United States has been northbound and eastbound. Basic raw materials and agri­cultural commodities tend to originate in the South and West; finished goods move in the opposite direction. An imbalance results because finished goods experience weight and cube loss in the process of manu­facture. Moreover, more ~inished goods than raw mate~ials move by truck. In New England, the rail traffic imbalance has reached Lhe proportion uf five loaded freight cars in
	So-called back-haul rates could encourage a more balanced movement. It is not clear, however, that rate reductions would draw traffic back from truck or stimulate a response in the way of industry relocation. It is possible, however, that a combination of higher rates on eastbound movements and lower rates on westbound movements would have some results, but such a change in rate policy would run counter to the practice of having high-.value westbound commodities pay part of the transportation costs of low-v
	Specialization of Equipment and Service 
	Since the mid-1950s, an increasing percentage of the freight cars ordered by U.S. railroad companies has been designed for more specialized service. Specialized cars include equipped boxcars, 
	Since the mid-1950s, an increasing percentage of the freight cars ordered by U.S. railroad companies has been designed for more specialized service. Specialized cars include equipped boxcars, 
	covered hoppers, refrigerator cars, stock cars, tank cars, drop-center cars, and auto-rack cars. Special car types a~counted for about 9 percent of all freight cars owned by U.S. Class I railroads in 1955,. for nearly 20 percent in 1965, and for over 30 percent in 1975. During the same period the railroads developed special services, such as unit trains and run-through freight trains. 

	These special freight cars and services were developed to improve the level of service offered to the shipper. For example, some specially designed cars, such as bottom-or side-dumping hopper cars for coal, have greatly. reduced the time and cos.ts associated with lOad­ing or unloading the car's lading. Other cars, such as refrigerator cars and shielded auto-rack cars, have been designed to decrease the occurrence of damage to lading. Specialized services, such as· unit trains, have been developed to improv
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	Table 7 RATIO OF EMPTY TO LOADED CAR-MILES 
	Table
	TR
	General Service 
	Special Service 

	Car Type 
	Car Type 
	(range) 
	(range) 

	Box 
	Box 
	0.6S-0.76 
	0.96-1.01 

	Flat 
	Flat 
	0.88-0.89 
	Not reported 

	Gondola 
	Gondola 
	0.78-0.83 
	1.00-1.01 

	Hopper, open 
	Hopper, open 
	0 .86-1.04 
	0.99-1.02 

	Hopper, covered 
	Hopper, covered 
	Not reported 
	1.01-1.20 

	Tank 
	Tank 
	1.08-1.10 
	Not reported 

	Refr:i.g~rated 
	Refr:i.g~rated 
	0. 70-1.30 
	Not reported 


	Source: Reference lS. 
	Note: A ratio of 1.00 indicates an exact SO-SO split beLween empty and loaded car-milco. A ratio greater than 1.00 indicates more empty car-miles than loaded car-miles and a ratio lei:n; Lhau 1.00 indicates the converse. Thus, lower values of this raliu a.t:e generally more dc::iirablc. 
	The ratio for special service cars does not vary significantly from 1.00, which supports the contention that their duty cycie is usually composed of a loaded forward haul and an empty back haul. 
	The fact that the dramatic increase in empty car-miles during 
	I
	the past two decades coincides with a similarly dramatic shift to special-pwrpose cars and freight services over the same period strongly suggests that this shift has been a major influence in the increase in empty car mileage.* The continuance of this shift to specialized equipment and services will cause empty car mileage to increase, probably approaching a limiting value around 50 percent of the total car mileage. However, the continued implementation of special equipment and servic~s • will constrain th
	-

	* -.
	Reference 16 shows that there is a scrong scacisLlcal currelaLluu between the ratio of special cars to other cars and the ratio of loaded car-mil~s, 
	to total 
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	peaks because unassigned, general-purpose equipment has greater inter­changeability between commodities and routes. 
	Frelght: Car ownership Railroad "freight cars are owned by railroad operating compa­shipper~, and such specialized companies as the Trailer Train Company, which is owned by a group of railroads and supplies flatcars for trailers on flatcars (TOFC) and automobile transport. The division of freight car ownership among these various parties has changed significantly during the last 50 years, partly in response to changing.government regulations and the judicial interpretation of these regulations (see Appendix
	nies, car leasing companies, private 

	Table 8 
	PATTERNS OF FREIGHT CAR OWNERSHIP 
	Table
	TR
	Car 

	TR
	Companies 

	TR
	Class I 
	Other 
	and 

	Type Total 
	Type Total 
	Railroads 
	Railroads 
	Shippers 

	Box cars 
	Box cars 

	Plain 321,480 
	Plain 321,480 
	304,910 
	9,068 
	7,502 

	Equipped 173,679 
	Equipped 173,679 
	170,179 
	2,621 
	879 

	Covered hoppers 228,265 
	Covered hoppers 228,265 
	lSG,850 
	1,386 
	70,029 

	Flat cars 141,316 
	Flat cars 141,316 
	98,320 
	778 
	42,218 

	Refrigerator cars 100,815 
	Refrigerator cars 100,815 
	70,434 
	2,618 
	27,763 

	Stock cars 4,423 
	Stock cars 4,423 
	4,341 
	-
	-

	82 

	Gondola cars 186, 773 
	Gondola cars 186, 773 
	176,408 
	4,923 
	5,442 

	Hopper cars 363,186 
	Hopper cars 363,186 
	346,413 
	6, 720 
	10;053 

	Tank cars 170,876 
	Tank cars 170,876 
	2,951 
	18 
	167,907 

	Other freight cars 32i792 
	Other freight cars 32i792 
	28i653 
	li275 
	2i864 

	Total 1.) 723 ,605 
	Total 1.) 723 ,605 
	1,359,459 
	29'1,.07 
	334,739 

	Source: Reference 17. 
	Source: Reference 17. 
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	The ownership of railroad freight cars can significantly affect the distributi"on of cars and the amount of empty car mileage. For ex­gffiple, cars owned by private shippers are seldom loaded for the return trip. The ownership of freight cars by individual railroads has also tended to influence the car distribution process. Some individual car­riers have actually owned very few cars and have relied on the freight cars of other railroads to supply their own shippers' needs. Other car­riers have found it nece
	Government Regulation 
	Government regulation perhaps has the most pervasive influence on the generation and control of empty car mileage. The ICC can regulate to some extent the factors of car ownership and use and the makeup of the railroads' freight: car fleetB. 1t can alBu luiluet'1ce the geographic im­balance of freight car demand through its ability to set low rates for traditional back-haul movements. The ICC is also empowered to set per diem rates, the charges that owning railroads impose for the use of their freight cars 
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	enforce the normal car service rules and emergency orders that govern the interchange of equipment, the ICC can also affect the supply and utilization of freight cars. 
	Thus the ICC can be a major influence in the distribution of rail freight cars and the control of empty car mileage. However, given the magnitude and complexity of the car distribution process and the existence of competing and not completely compatib~e objectives,, it is not at all clear that regulation has allowed the best use of the freight car fleet. During the late 1960s and early 1970s, for example, car shortages were a persistent problem for shippers, railroads, and the ICC. 
	In requiring all shippers to "share in the poverty" of freight cars, the ICC has sometimes issued emergency car service orders'that re­quired cars to be on their way to the home road, loaded or not, 48 hburs after being reported empty by shippers. As a result, the number of empty car-miles has increased significantly~ To some extent the ICC's order reflected the conflict between eastern roads and southern and western roads. The ICC's stringent enforcement of its order resulted from com­plaints by the wester
	Recent enforcement of the 48-hour rule almost immediately shifted the car shortages from the West to the Northeast. 
	Prior to the prescription of emergency car service rules in 1973 car shortages were primarily in the West. Subsequently, according to Appendix C of the ICC's show cause order of June 10, 1974, reported shortages were 58,500 cars in the Eastern District and 28,000 in the Western District. By forcing cars to move empty toward the West, the ICC created shortages in the East. This was at a time when six railroads 
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	in the Northeast were bankrupt and could ill afford the cost of moving empty cars or the loss of business because of car shortages. 
	The Cost of Empty Freight Car Mileage 
	Even if the number of empty car-miles is reduced, the question of 
	how much would be saved remains. On the average, an empty car adds about 
	40 percent of the trailing tonnage of a loaded car. Thus the transporta­
	tion of empty cars can be a major portion of the total tonnage hauled by 
	the railroads. In 1975 the transportation of empty cars accounted for 
	a little over 45 percent of the total freight car-miles and nearly 25 
	percent of the gross ton-miles. The reduction in fuel usage due to de­
	creasing the transportation of empty freight cars will not, however, be 
	in direct proportion to the reductions in trailing weight (i.e., halving 
	trailing weight will not result in halving fuel consumption and costs). 
	A certain amount of energy is expended simply for the operation of the 
	locomotive. Beyond this intercept level, however, incremental increases 
	in trailing tonnage probably produce approximately equal increases in 
	energy consumption. On the average, the energy saved in the reduction of 
	one empty car-mile would be about 0.135 gallons' of diesel fuel. In the ,United States ln 197'.i Lht! number u[ e1uply ~aL ulilc.s wtt.! about 12,521,373;000! 
	and the amount of fuel used for empty car transportation was about 
	1~690~385,355 gallonc. Thuc a 25 percent reduction in t;>mpty t;'A; mi IPAEP 
	would save auuuL !;!,i:tllum; uf fut!l fiei' year. 
	422,:i9G,'.J'.J9 

	The LRAC Model was used to examine t:he relal.lu1.1::;lil1:1 Lt!Lwee11 lv11g,-ru11 average costs, fuel consumption, and the ratio of empty to loaded cars. Figure 9 depicts the acnaitivitica of main-line fuel consumption to the ratio of empty to loaded cars (0.83 nationwide in 1975) for a 500-mile line where trains ,operate at an average speed of 30 rriph. As would be expected, the lower the ratio of empty cars to loaded cars is, the better the fuel consumption. Figure 9 also shows the cost per main-line 
	' J 
	net ton-mile for different ratios of empty to loaded cars. 
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	FIGURE 9 MAIN-LINE COMPONENT FUEL AND AVERAGE COST VERSUS RATIO OF EMPTY TO LOADED CARS 
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	Implications for Future Regulatory Policies 
	The problem of car distribution on U.S. railroads is not a simple one. Individual railroad ownership of cars, imbalances of traffic, the right of. connnon carriers to reject private cars, the increasing use of special.ized equipment and services, and the rigid enforcement of car service rules have caused, in times of both car shortages and surpluses, the generation of empty car miles, which is inconsistent with an energy­tight economy. The simultaneous pursuit of the two seemingly incompat­ible but desirabl
	Despite this tact it must be recognized that the lCC has the power to influence significantly the magnitude of freight car shortages as well as empty car mileage. It seems, however, that a major problem is the ICC's inability to assess accurately the impact of a given regulatory practice before its implementation and to quantify the total economic and energy tradeoffs that occur because of the regulation. 
	The problem of imbalances of traffic, to the extent that it is created by rate pol:i,cy, can be redressed by a change in rate policy. Its ramifications, however, are bound up with the basic locational structure of the American economy. The imbalance of traffic could also be mi.ti­gated, at least to some extent, if carriers were required to accept private cars for transport, which would increase the flexibility of the non-railroad-owned fleet. 
	Another possible course of regulatory action (although more major in scope) that might improve both empty car mileage and freight car shortages would be the establishment of a national pool of freight cars with joint ownership or lease as an alternative to individual ownership. [This situation already exists with respect to TOFC, and some boxcars and flatcars. J All cars would then be free running, that is, they would not be tied to an individual railroad or region. A central car control agency would alloca
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	of equalizing the shortages across regions, empty car miles might be reduced, but not by much. Empty cars would still have to flow back quickly to the net rail freight exporting regions. If minimizing empty car-miles were to be given a high value in the algorithm, then 
	cars would tend to sit longer in net rail freight importing regions 
	awaiting loads. Coupled with freight rate reductions that might result 
	' 
	from the greater avaiiability of cars, this would rebound to the benefit of the net importing regions and to the detriment of the net exporting regions. Bringing the matter down to specific regions, in general the Midwest and Northeast would benefit, while the West and parts of the South would be hurt. On the other hand, raw material and food costs might rise in the Midwest and Northeast and fall in the West. Under­standing and explaining the full impact of major transportation changes on the economy is bey
	tions in empty car mileage would involve major changes in freight rates 
	and shifts in economic location. There would, in fact, be an income 
	redistributional effect between the eastern and southern and western 
	regions of the U.S. · In that respect freight car utilization is closely related to the matter of regulatory preference given to long hauls of 
	certain basic commodities. 
	Rates on Low-Density Rail Traffic 
	The usual approach to the so-called branch-line and main-line problem is to determine whether costs--calculated on a varie~y of bases--exceed revenues. If they are found to do so, the assumption is made, often implicitly, that the continuation of services will re­sult in a decline in the going concern value of the rail carrier pro­viding the services. If the railroad is in somewhat less than robust financial henlth, or if it can persuade puullc ufficials that ~he public interest does not require ~ontinued s
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	case of northeastern railroads, the federal government may provide a subsidy to assure service continuation. Seldom is the question raised as to whether there should be higher rates for delivery on branch lines or for routing on low-density secondary mains. This is because there is a strong regulatory tradition, supported in some measure by statute, that specific rates on the same cormnodity on the same railroad but on dif­
	ferent lines need not reflect specific costs of service. Put in another way, the density of traffic on a route or line should not be reflected 
	in the rates on that route or line. As long as the revenues from some aggregate of services. are sufficient to cover costs, specific rate-cost 
	relationships cannot be at issue. Thus, the possibility that, by raising charges on the branch line, services might be continued without financial drain on the carrier providing them has been cullsidered only occasionally, 
	and only then when proposed by shippers located on the line up for aban
	-

	. 
	dnnme.nt

	All of this reflects the pervasive condition in the rail rate struc­ture and rail operations of a wide range of coverage of costs for similar shipments depending on the rail route or line over which they move. The coverage ranges from overwhelmingly submarginal, which provokes line abandonment cases, to very substantial. This characteristic of the rate structure has produced a variety of consequences. For example, because ..: rail carriers have not had the option of raising some rates and reducing others, t
	°1( 
	In this section we accept without further discussion the strong and 
	demonstrable inverse correlation between traffic density and economic 
	cost in railroad operations. 
	location. Producers not bound by raw material sources have been freer to locate in response to other factors even though the result has been to impose higher transportation costs on the economy as a whole. More heterogeneity of rates would ultimately have major locational impact, particularly in the direction of more centralization of industrial ac­tivity. While tr.ansportation costs, including energy, might be reduced, other economic and political impacts might be less acceptable. 
	The problem is not easy to deal with. In the short run, raising rates on branch lines and secondary mains may not change the flow of traffic. If rail rates are still lower than truck, shipments may con­tinue to move by rail. If rail services are abandoned, the movements may be diverted to truck, which may have higher energy costs. Hence, it is probable that few branch-line and main-line savings can be made in energy in the short run. Whatever energy savings can be made will probably arise from a shift away 
	. 
	their present locations. In the longer run they might move, producing favorable effects on energy consumption. 
	Regulatory Obstacles 
	Permitting railroads to raise rates selectively on certain lines and routes would require a shift in ICC regulatory policy and changes in the Interstate Commerce Act. Over the years one of the major functions of 
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	the ICC has been to arbitrate between the demands of shippers to be given equality of treatment by carriers regardless of cost, and the pressures of the carriers to be able to respond to supply-and-demand relationships. The resolution of these conflicts has led the ICC to establish mileage scales for rate determination that have resulted in uniformity of rates, connnodity by commodity, for equal distances. In the case of class rates, this uniformity stretches over a good part of the country. Where mileage s
	On the other hand, the ICC has approved various ways of increasing carrier pricing fiexibility, particularly in iimiting the application of reduced rates to movements where densities are relatively high. This flexibility has taken the form of unit train and trainload rates, rates under various 'l'OFC..: plans, and so-called freighr:-all-kincls rales. Tlu:! carriers have had some success in limiting the number of points to which these rates apply. This has resulted partly because the ICC has not been overly 
	RP.gulatory Pr_ovisions 
	Sections L., J, and 4 ot the lnterstate Connnerce Acts are concernec.l with discrimination. Section 2, which is often referred to as personal discrimination, prevents a carrier from differentiating rates (or other­wise treating unequally) between shippers in essentially similar cir­cumstances. Although the ICC has rather stringently enforced Section 2, 
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	its application has been largely to shippers located at the same points. It has not been relevant to the question of different rates on different routes and lines. Section 3, which aims at place discrimination, is the provision of the act that more than any other has reduced the t;"ate­making flexibility of the carriers and has led to distance-based uni­formity within the rate structure. Section 4, originally one of the most limiting provisions of the Interstate Commerce Act, prohibits higher rates for shor
	Section 3 constitutes the major obstacle to relating specific rates to specific costs. It was put into the law because shippers were un­willing to permit the railroads to vary their rates depending on whether or not they were faced with competition on a route, or their traffic densities were high. Section 3 states: 
	It shall be unlawful for any conunon carrier subject to the provisions of this part (rail) to make, give, or cause any undue or unreasonable preference or advantage to any par­ticular person, company, firm, corporation, association, locality, port, port district, gateway, transit point, re­gi.on, district, territory, or. any particular description of traffic, in any respect whatsoever; or to subject any par­ticular person, company, firm, corporation, association, locality, port, port district, gateway, tran
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	As the ICC and the courts have interpreted Section 3, discrimination must be participated in, at least, by one railroad--that is, unlawful dis­crimination does not occur unless one carrier participates in both rates, although other carriers may be involved. Also, a complainant must show that it has suffered damage in order to obtain redress. Although these legal showings have limited the scope of Section 3, it has had wide ap­plication and has greatly limited the carriers' freedom to get out of poor-paying 
	Section 3 as amended clearly reflects the parochialism of the Ameri­can economic and political system. Most congressmen especially from states where railroads are characterized by relatively low-line densities, would be very loath to expose producers and buyers in their states to the possibility of having to pay higher rates than their competitors. This pressure for parity of rates has tended to override consideration of wide variations in cost of service. The argument for rate uniformity is based on the fo
	1 

	• 
	• 
	• 
	IL ls iu Lht! iuLerest of the whole country that each region be afforded the opportunity to exploit its economic opportunities. Rate "equality" helps to assure that. 

	• 
	• 
	Communities ought not to be the victims of the particular weak­ncoocs•-financial or opcrating~=of the railroada that serve them. The sins of railroad mismanagement ought not to be visited upon the customers. 
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	• A less developed region of the country with low traffic densi­ties should not be forced to pay high rates that would discourage development and reduce traffic densities with consequent higher rates. This "vicious" cycle can be broken only by rate equality. 
	One can be sure that any change in these rate policies, even in the interest of energy conservation, would have major economic and political ramifications and would be strongly opposed by various regional interests. This resistance to structural change in rate relationships has been ap­parent in recent major proceedings before the ICC. 
	Recent Regulatory Activity 
	In 1971 the ICC undertook an investigation that it characterized as one of the most important proceedings ever to come before it. In Ex Parte No. 270, the ICC began what was purported to be a thorough investi­gation of railroad rates and whether they are appropriate for contemporary shipper needs and reflect changes in railroad operating circumstances. Despite the fanfare at the outset, this investigation has been somewhat less than visceral. Nevertheless, it did discuss in some detail rate structures for s
	The significant point here is that the coordiriator of the Ex Parte No. 270 investigation, Commissioner Hardin, noted the existence of mile­age scales in the case of three major commodity movements by rail, did not find them contrary to the public interest, and for one commodity (coal) found distance-based rates to be appropriate. In Ex Parte No. 270 (Sub No. 4) "Investigation of Railroad Freight Rate Structures: Coal," Commissioner Hardin stated: 
	Figures through AA, supra, indicate that although rates have been tailored to competitive situations, particular patterns of rates have emerged in relationship to Docket No. 28300 class rate scale. [345 ICC 71, 316] 
	The Coordinator is of the view that these, or a similar dis­tance scale of rates can be used as a basis for the investi­gation and an appropriate environmental impact statement. [345 ICC 71, 317] 
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	In Ex Parte No. 270 (Sub No. 6) "Investigation of Railroad Freight 
	Rate Structure: Scrap Iron and Steel," the coordinator found the fol-· 
	lowing: 
	Interterritorial rate scales between southern origins and points in Official Territory (mostly Ohio and Pennsylvania) have fluc­tuated within limited ranges since the early 1930's. [345 ICC 
	867, 995] 
	Within Southern Territory, information presented by the parties indicates that the majority of scrap movements are under dis­tance commodity rates established for comp.etitive reasons. 
	In Ex Parte No. 270 (Sub No. 5) Commissioner Hardin stated the.fol
	-

	lowing: 
	First, ex-lake rate groups are primarily mileage oriented although equalization or origin ports and points within mul­tiple-destination groups occasionally clouds the mileage­rate relationships. [345 ICC 547, 680) 
	Nowhere in his Ex Parte 270 reports did the coordinator suggest that 
	distance scales lead to economic inefficiencies, or that Section 3 might 
	be modified to permit rates to be more closely related to energy costs. 
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	HISTORICAL BACKGROUND OF LOW LONG-HAUL RATES 
	It has been a widely accepted proposition in transportation economics, at least since Von Thunen,* that production costs and transportation costs are substitutable for one another. Assuming competition at a market, this means that transportation will be a larger element in delivered price the greater distance a production point is from a market. If potential costs of production are randomly distributed with respect to distance from a market, or, as is often the case, they are lower at greater distances from
	*The Isolared Sra~e. 
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	From the early nineteenth century federal funds have been used to encourage the building of highways, railroads, waterways, and airports and thereby to reduce the amounts that tr;nsportation users have had to pay. The supposition, not always carefully specified, was that economic growth and greater intensity of use would, over time, more than make up for the "temporary" public support. During and for some time after the period of public support for railroads, railroad companies themselves with excess capaci
	After World War I these conditions began to change as rail capacity became more fully utilized and as producers• supply curves (agricultural and extractives) began to turn inelastic. The railroads' dispositions were to raise rates, particularly on the eastbound movements, many of which were below out-of-pocket costs. Supported by the Transportation Act of 1920, which stressed railroad earnings, the carriers began to level up rates in the early 1920s. This obviously ran counter to-the interests of large agri
	.•. declared to be the true policy in rate making to be pur­sued by the ..Intcr::itatc Commerce Commission in adjusting freight rates, that the conditions which at any given time prevail in our several industries should be ·considered in so far as it is legally possible to do so, to the end that commodities may freely move. 
	Congress went on to state in the resolution that: 
	In view of the existing depression in agriculture, the Connnis­sion is hereby directed to effect with the least practicable delay such lawful changes in the rate structure of the country as will promote the freedom of movement by common carriers of the products of agriculture affected by that depression, includ­ing livestock, at the lowest possible lawful rates compatible with the maintepance of adequate transportation service. [49 USC Sec. 55] 
	Generally, following this resolution, the ICC proceeded through many cases 
	over a span of years reaching to the present to hold down rates on basic 
	commodities moving long distances. 
	In 1933 Congress repealed the fair earnings provision of the Trans­
	portation Act of 1920 and replaced it wit~ language more consistent with 
	the Hoch-Smith Resolution. The rule of ratemaking, Section 15a of the 
	Interstate Commerce Act, was revised to read as follows: 
	In the exercise of its power to.prescribe just and reasonable rates the Commission shall give due consideration, among other factors, to the effect of rates on the movement of traffic by the carrier or carriers for which the rates are prescribed; to the need, in the public interest, of adequate and efficient railway transportation service at the lowest cost consistent with the furnishing of such service; and to the need of reve­nues sufficient to enable the carriers, under honest, economical, and efficient 
	By its reference to "the effect of rates on the movement of traffic" Con­
	gress intended, and the ICC has so understood, that no rate change should 
	have the effect of discouraging the flow of traffic. 
	In 1940 Congress again, in its statement of "National Transportation 
	Policy," stressed the objective of "developing, coordinating, and preserv­
	ing a national transportation system by water, highways and rail, as well 
	as other means, adequate to meet the needs of the commerce of the United 
	States, of the Postal Service, and of the national defense" (49 USC Secs. 
	1, JOl, 901, 1001). 
	More recently, in Section 205 of the Railroad Revitalization and Regu­
	iatory Reform Act of 1976, Congress repealed the provisions referred to 
	above in Section 15a insofar as they apply to railroads and replaced them 
	with language that emphasizes the needs of rail carriers to retain and 
	attract capital funds. It may be speculated that as a result of this 
	legislation the ICC is now more free to allow the rail carriers to dis­
	courage business that they do not want. 
	Paralleling the legislation cited above (except the last) are ICC 
	decisions that have carried out congressional intent to encourage freedom 
	of flow of goods. It may be useful to review the language of some of 
	these decisions. 
	Very early the ICC stated its disposition toward relatively lower 
	rates for longer hauls, basing its consideration on' both costs and the 
	need for competition among carriers: 
	That under·like conditions freight can be profitably carried 
	long distances at rates proportionately lower than short 
	distances is as nearly settled as anything related to rail­road charges can be. Equal mileage rates would often prevent legitimate competition and frequently give a monopoly in trans­
	portation to the best and shortest road. [ 2 I.CC 375, 385] 
	In a much later case on coal rates, the ICC referred to the.need to 
	sustain competition among producing areas: 
	The establishment of distance rates on coal would tend to local­ize the source of supply of consumers, destroy to a large extent existing competition, and probably have an important influence 
	on cost of coal, [ 144 ICC 333, 342] 
	Another case on livestock made the point that rates related to dis.­
	tance will have an adverse impact on traffic: 
	A system of rates which adheres rigidly to distance frequently resists the normal flow of traffic. [185 ICC 280, 288] 
	The Commission rejected the argument that rates on long-haul traffic 
	ought to go up when short-haul rates are forced down because of truck 
	competition: 
	Rate scales constru~ted to provide greater rate of return for short hauls than for longer hauls are not necessarily to be reconstructed because of loss of short-haul traffic to trucks, since other considerations might outweigh or offset that factor. [ 190 ICC 611, 619] 
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	In the 1920s the railroads began to push for across-the-board general 
	rate increases to cope with price inflation and, during the depression of 
	the 1930s, low earnings. In a case following the Emergency Transportation 
	Act of 1933, which directed the ICC to "consider the effect of rates on 
	the movement of traffic," the ICC raised this issue: 
	Their proposals, broadly stated, increase long haul rates rela­tively more than short haul rates, thus ·adding to the disadvan­tage under which long haul shippers already labor, thereby ·tend­ing to -lessen the traffic which still largely moves by rail. [208 ICC 1, 58) 
	In its extended deliberations on railroad class rates throughout the 
	country, Docket 28300, the ICC rejected costs as a controlling factor in 
	rates: 
	Costs alone do not determine the maximum limits of rates. 
	Neither do they control the contours of rate scales or fix the relations between rates or between rate scales. [ 262 ICC 447, 693) 
	In a ca'se just after World War II, the ICC began to deal with the 
	problem of general percentage increases as they affected long-haul traffic: 
	The railroads propose to apply a straight 7-percent increase to 
	all rates on agricultural products without exception. 
	They contend that the present rail rate structure is already 
	adjusted _so as to favor farm products and that a straight per­
	centage increase will continue to favor those products . 
	. . • start with bases of rates which were already relatively lower than the general body of rates, because they applied on agriculture products,. we have tempered the application of the several general increases on agricultural commodities by per­mitting a less percentage than applied generally, frequently accompanied by maximum. holddowns on certain products. As a result the rates on some of these agricultural commodities have been increased at a lower rate than the costs have increased. [291 ICC i79, 307
	The ICC con~inued to be confronted with the problem of the effects 
	of percentage increases on long-haul rates: 
	The imposition of a flat increase on all t~affic could not he justified from a cost standpoint, although it may be possible that the question of some form of graded increase may be exµloJ:"ed in the permanent pha$e of this proceeding. [299 ICC 429, 451) 
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	In Ex Parte No. 262 the ICC attempted to rationalize not providing 
	holddowns on long-haul traffic: 
	Another contention which invariably arises in connection wit? general rate increases, is that a horizontal increase is pre­judicial to long-haul shippers and preferential of short-haul shippers with whom they compete. The long-haul shipper's rate is to be increased, and then use that amount, in cents per 100 pounds or per ton, as a maximum or holddown for the increase in the long-haul rate. The argument is that only in this way can disruption of competitive relationships be avoided. But such approach is val
	In the next general rate increase cases, however~ the ICC retreated 
	to the practice of.imposing holddowns: 
	However, a straight percentage increase places a greater burden generally on higher rated commodities and longer-haul traffic. 
	One of the major controversies in this area is the relative contribution of iilong-haul" traffic. It is generally recog­nized that unit-costs decrease as the length of the haul increases. This is due, in part, that high terminal and admin­istrative costs are spread over the greater service. It has long been the practice of the respondents to recognize these factors and, as a result, rates and charges for longer hauls have not progressed in direct proportion to the distance. For example, the competition betw
	Notwithstanding that these principles have generally applied in the construction of rates for the longer hauls, we are of the view that the repeated application of percentage increases will tend to distort the original relationships and that recognition should be given in Ex Parte No. 267 to the cumulative effect thereof wherever competitive traffic is involved. [Ex Parte 265, 267. 339 ICC 125, 192] . 
	The evidence herein demonstrates that there is intense compe­tition between western origins and other areas of the country for sales of fresh fruits, vegetables, and edible nuts. It is also apparent that this traffic is subject to diversion, and 'that an increase of 5 percent without holddowns, could force western shippers to look to motor carriage or forgo their participation in distant markets. These shippers will benefit from our limitation of the overall increase to 3 per­cent; the lesser oercentage inc
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	Appendix B 
	ASSUMPTIONS USED IN THE LONG RUN AVERAGE COST MODEL 
	The analysis of costs described in Task Report No. 2 involved the application of the Long Run Average Cost (LRAC) Model. * The assumptions and details of the analysis for one of the commodities discussed in the report are summarized below. 
	Assumptions 
	To analyze the long-run average costs of hauling a commodity, we first assumed a branch-line movement to a terminal where the cars are sorted. The cars then move along a main line, pass through several inter­mediate yards, and arrive at a destination terminal where they are sorted again for their ultimate destination. The cars are then delivered to their destinations aboard way trains traveling along branch lines. The length of haul (or any other parameter) can be varied while other parame­ters are held con
	We made several additional assumptions and inputs regarding movement. The values used for each component of the model, where they differ from the default values, are sununarized in Table B-1. The branch-line haul was taken to be the average one-way haul for a loaded car in 1963.+ The value for 1973, which was not available at the time of analysis, is not 
	*
	*
	*
	The model itself and the various components are covered in detail in 

	A. 
	A. 
	E. Moon et a·l., "Railroad Energy Study: Description of Rail Trans­portation in the United States," Vol. 1, "Freight Railroading," Task Report No. 1, Contract E4-7.6-C-03-1176, Stanford Research Institute, Menlo Park, California (January 1977). 


	+
	"Ratios of Empty to Loaded Freight Car-Miles by Type of Car and Performance Factors for Way, Through and All Trains Combined," Interstate Commerce Commission, Washington_, D.C., 1963. 
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	j_g :c;:plit so that one­half the distance (26.5 mi) is at each end of the corridor. The average haul is assumed to be 70% of the branch-line length, giving 38 miles of 
	significantly different (-51 mi). This 53-mil,e haul 

	line at each terminal. The branch line is assumed to be dedicated to the 
	commodity being considered. 
	Table B-1 
	ASSUMED VALUES L\ND INPUTS TO THE LONG-RUN AVERAGE COST MODEL 
	Branch-line haul 
	Branch-line haul 
	Branch-line haul 
	(total) 
	53 mi 

	Branch-line haul 
	Branch-line haul 
	(per line 
	26. 5 mi 

	Branch-line length (per line) 
	Branch-line length (per line) 
	38 mi 

	Average 
	Average 
	load 
	per car* 

	Coal 
	Coal 
	80.2 T 

	Farm products 
	Farm products 
	64,6 T 

	Lumber 
	Lumber 
	51. 3 T 

	Transportation equipment 
	Transportation equipment 
	23.6 T 

	Terminal yards 
	Terminal yards 
	2 

	Nonindustrial 
	Nonindustrial 
	tons 
	dispatched per year 
	10,000,000 T 

	Industrial 
	Industrial 
	cars 
	dispatched per year 
	15,000 

	Percentage of commodity dispatched 
	Percentage of commodity dispatched 
	on 

	industrial trains 
	industrial trains 
	50'7o 

	Intermediate yards 
	Intermediate yards 
	(variabie depending 
	on 
	haul) 

	Nonindustrial 
	Nonindustrial 
	tons 
	dispatched per year 
	10,000,000 T 

	Industrial cars dispatched per year Main-line net tons per year 
	Industrial cars dispatched per year Main-line net tons per year 
	0 40 
	X 
	610
	T 


	Note: The values in this table are in addition to the default values summarized in Task Report No. 1. 
	* .
	Average loads were taken from "1973 Carload Waybill Statistics," Interstate Commerce Commission, Washington, D.C., 1974. 
	-

	Yard assumptions in Table B-1 are summari.zed in two categories:. the terminal and intermediate yards, We assl)med that 50% of each commodity was dispatched aboard yard-associated industrial trains, which leaves 50% ot the total tonnage tor each to be dispatched on branch-~ine way trains. These assumptions gave costs of $20 per car for intermediate yards and $30 per car for terminal operations. The number of yarding operations 
	Yard assumptions in Table B-1 are summari.zed in two categories:. the terminal and intermediate yards, We assl)med that 50% of each commodity was dispatched aboard yard-associated industrial trains, which leaves 50% ot the total tonnage tor each to be dispatched on branch-~ine way trains. These assumptions gave costs of $20 per car for intermediate yards and $30 per car for terminal operations. The number of yarding operations 
	versus length of haul was estimated using the relationships in Table B-2, which was generated by first esti~ating the. numbe.r of switches for two 

	distances. For example, the 13 switches shown in the table represent a movement of loaded cars with 2 terminal switches, 4 intermediate yardings, 
	and 7 intermediate switches for the returning empty car. The basic switch­
	ings were adjusted for each commodity to account for the percentage of unit 
	and solid trains for the commodities shown. The average number of switches 
	for all other distances were assumed to.be linear interpolations of these points. 
	The cost of a main-line movement was estimated as the proportion of the commodity of a main-line segment having 40 X 106 net tons of traffic. The proportion for each commodity was estimated from adjusted statistics 
	from 
	from 
	from 
	the 
	ICC's 
	1973 Carload Waybill 
	StatistfCs~' 
	.as 
	the average 
	proportion· 

	of 
	of 
	total 
	traffic in 
	the United State~. 
	Costs 
	were 
	allocated 
	in proportion 

	to 
	to 
	total 
	tonnage. 


	Summary of Calculations for Coal 
	Table B-3 summarizes.the cost and fuel calculations for coal. Length of haul, average number of switches, ..and switching costs have been explained above. Main-line costs come from the main-line comp~nent of the LRAC Model. Branch-line costs are the.costs of hauling one-half of the assumed coal traffic on a branch line. The remainder of the traffic is assumed to be handled as industrial traffic at the' terminal -yard. 
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	Table B-2 SWITCHING ESTil'1ATES 
	Table B-2 SWITCHING ESTil'1ATES 
	Table B-2 SWITCHING ESTil'1ATES 

	Length of Hau] <:mu es) 
	Length of Hau] <:mu es) 
	E:stimat=d :-ilumber of Switch=s fer Load 
	' A".rerage Switching Adjustment for Unit and Solid Trains 

	Coal Products (15% unit; 15% solid) 
	Coal Products (15% unit; 15% solid) 
	Far:n Produ,cts 
	Lumber Products (5% unit) 
	Transportation Equipment (10% solid) 

	516* 1,,000 
	516* 1,,000 
	13 (7 hack-h.::.ul em':l-:.y) 17 (9 l:ack-·:13ul erq::ty) 
	10.15 i 13.25 
	13 . 17 
	12.35 16. 15 
	12.40 16.20 


	* .
	U.S. ha·.i] 1973. 
	Averc.ge 

	Table B-3 COST AND FUEL SUMMARY FOR COAL 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Length of Haul 
	1,000 
	1,000 
	1,500 
	2,000 
	2,500

	200 
	500 
	13.25 
	16.45 
	10. 65 
	22.86 Total switch costs (106) ($/ton) 
	Average switches per load 
	8.121 
	10.05 
	4.256 ' 
	5.255 
	6.253 
	7.257 Main-line costs (106) ($/ton) 
	2. 65 
	3.258
	-

	11. 33 
	14.28 cost~ ($/ton) 
	Branch-line 

	2.50 
	5.44 
	8.39
	0.73 
	4.84 
	4.84 
	4.84 
	4.84 Total (106) ($/ton) 
	4.83 
	4.84 
	14.53 
	18.47 
	22.42 
	26.36
	8.22 
	10.59 
	.. 
	12.31 
	11.21 
	10.54 Fuel Gallons per net ton Switching (X 10-3) 
	10.54 Fuel Gallons per net ton Switching (X 10-3) 
	per net ton-mile (X 103) 
	Dollars 
	~ 


	21. 17 
	14.53
	41.08 
	188.4 
	218.4 Branch ( x 10-3) 
	98.45 
	128.4 
	158.4
	80.45 
	433.8 
	433.8 'Main line (X 10-3) 
	433.9 
	433.8 
	433.8 
	433.8 
	1416. 
	1913. 
	2409. Total 
	123.3 
	421.4 
	918.6 
	1.481 
	2.534 
	3.061 Average cx lo-3) 
	2.007
	o.638 
	0.954 
	1.481 
	1.338 
	1. 267 
	1. 225
	3.19 
	1.907 
	'• 
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	Appendix C 
	FREIGHT CAR OWNERSHIP 
	In the early phase of railroad development freight cars and other rolling stock including locomotives generally belonged to shippers, car lines and express companies rather than to railroads. Following the Civil War, the provision of most equipment was taken over by the rail carriers. In the period prior to World War I, when much rail>oad move­ment was still local or regional, the precedent developed that freight cars would be owned and provided by individual railroads. After federal regulation of railroads
	·:ind the like, which caruwl lJe used for the general transport of freight. 
	When carriers were forced to take on the responsibility of supplying freight cars, they began to press the point with the ICC and the courts that they not be obliged to accept for transport cars not owned by rail­roads. The ICC adopted the rule that r;:iil rn.::ins ro1.1ln ~gree to trnnoport: shipper-owned or other non-railroad-owned cars but were not required to. This, of course, further rooted the practice of depending on individual railroads for cars whether or not they were in adequate supply. The fol­l
	Manifestly, the law does not impose upon defendants the obligation of hauling complainant's private cars. If used, it must be under an arrangement which is subscribed to by both, and which is stated definitely in defendants' tarriffs. [19 ICC 556, 560) 
	Whatever transportation service or facility the law requires the carrier to supply they have the right to furnish. They can therefore use their own cars, and cannot be compelled to accept those tendered by the shipper on condition that a lower rate be charged. [232 U.S. 199, 214-15) 
	If it be a fact that defendants have suitable refrigerator cars to carry all shipments of complainants, or will secure such cars, . and. furnish: t_hem on demand, they have the legal right to furnish them, ·and may refuse to transport shipments in privately owned cars. [ 52 ICC 240, 246) 
	A private-car owner, whether he be a shipper or not, has no right to have his cars used as a yehicle for the transporta­tion of freight over the rails ~f any carrier. without its r.nnsent. J;f the can:iers have suitable cars and will furnish them on demand they may refuse to transport shipments in private cars. [20.1 ICC 323, 373-74) 
	The ICC has explicitly recognized that non-ra1.1.road-owned cars have a role to play in the supply of freight cars. Furthennore, the courts held in an early case (242 U.S. 208) that the carriers did not have to supply tank cars and other special cars. In 1917, the ICC was given power to set the tenns of car-hire charges between non-railroad car owners and the carriers. The courts held tl?.at private cars are railroad instrumentali­ties" of transport when they are on the property of a railroad. This led to t
	11 
	companies in the United States generally. The larger Pleet would 
	prQlil1.m1
	-

	costs. C-4 
	GOVERNMENT PRINTING OFFICE: 1980-640-258-2384 
	..:ru.s. 











Accessibility Report





		Filename: 

		Energy Study of Rail Freight - Volume III.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found problems which may prevent the document from being fully accessible.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 25



		Failed: 4







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Failed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Failed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Failed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Failed		Appropriate nesting










Back to Top



