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ABSTRACT

Numerous studies have discussed the various issues associated Wwith the
adoption of user charges for inland waterways. This study is a synthesis of
these discussions, and a preliminary analysis, using secondary data sources, of
the economic impact of alternative user charge policies. The main conclusions
of this preliminary analysis are: (1) the benefits of a free waterway policy are
shifted forward to shippers and their customers; (2) a fuel tax would have
limited effects on traffic movements while a segmerit toll would result in clos-
ing of some parts of the waterway system. Under the most severe cost condi-
tions, only 3 percent of the total traffic would move from the system.



INTRODUCTION

Beginning in the early 17th century, the nation’s rivers served first as
principal routes of exploration, and then developed into principal routes of
trade. In the 1970's, navigable waterways remain important in the trans-
portation of commodities between trade areas, although inland waterborne
freight movements now represent only about 18 percent of the nation’s
annual freight tonnage. Most of this traffic consists of bulky commodities
with a relatively low value in relation to weight. Such products as fossil fuels,
grains, and chemicals comprised fully 76 percent of total tonnage shipped in
1973 [U.S. Army Corps of Engineers, 1973] . These products move on inland
waterways that are ‘“free public highways.”” Indeed, it was a conscious choice
of the nation’s founders that the nation’s waterways remain ‘“‘common
highways and forever free,” as the Northwest Ordinance stated it. Perhaps it
was a fear that barriers to commerce which had developed in Europe, also
would develop in the new nation that prompted Alexander Hamilton to
comment:

The commerce of the German Empire is in continuous trammels
from the multiplicity of the duties which the several princes and
states exact upon the merchandise passing through their terri-
tories, by means of which the fine streams and rivers with which
Germany is so happily watered are rendered useless. Though the
genius of the people of this country [United States] might never
permit this description to be strictly applicable to us, yet one
may reasonably expect, from the gradual conflicts of State
regulations, that the citizens of each would at length come to be
considered and treated by the others in no better light than that
of foreigners and aliens.

The Federalist, No. 22

Whatever the cause, the nation’s policy concerning waterways became one
guaranteeing use free of tolls or duties. Such a policy removed one possible
impediment to the use of the only significant overland transportation system
in Colonial America. This necessary reliance on water transport encouraged
the improvement of the existing waterways by federal and state government.
Between 179> and 1909, over $2560 million was spent on navigational
improvements for the nation’s rivers [Moulton, 1926]. Since 1909, areas
once believed unnavigable have been made navigable by federal expenditures
for structures to regulate water flows and for continuous maintenance of
the inland waterway system. However, as maintenance and construction ex-
penditures have increased substantially in recent years, some have begun to
question the wisdom of continuing these federal expenditures without
recovery of costs through some, system of user charges. The National Water
Commission [1974] recommended that a fuel tax and lockage fee be imposed
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upon waterway users. The Congress has called for a study under Section 80 of
PL 93—251 of the question of user charges for water resource development in
which some attention will be directed to inland waterway user charges. These
actions are the most recent expression of earlier, similar calls. In spite of
active debate over many years, knowledge of the nature and extent of the
impact of user charges remains uncertain. Indeed, our basic knowledge of the
waterway transport industry is minimal. As Dwight Blood observes:

... Numerous attempts have been made by economists, engi-
neers, and journalists to appraise inland waterway transport
problems and opportunities. Yet, paradoxically, despite the
volumes of literature and reams of material written about inland
waterways, surprisingly little substantive information has been
developed about the inland waterway industry; thus there exists a
crucial deficit in information in evaluating policy alternatives.
The same basic hypotheses about waterways have been circulating
now for decades, but little improvement has been made in their
objective verification [Blood, 1971; p.il.

Blood goes on to note that his study seeks to be “'primarily a synthesis of
existing information and policy debates about the development and future of
inland waterway transport in the U.S.” {Blood, 1952, p.iil . The intention of
this study is a similar synthesis; however, it will attempt to focus directly
upon the issue of user charges for inland waterways.

The original design of this project was to investigate the existing knowledge
base about the multiple potential impacts of charges on users of the nation’s
inland waterways. The hope was that a comprehensive literature search would
find a substantial number of studies on the subject from which to draw a
consistent set of conclusions. However, it soon became obvious that such
studies did not exist, although several published and unpublished pieces did
discuss the issues in general terms. These included presentations by both
opponents and proponents of user charges, and a review of these writings did
provide a broad base for identifying key points of concern.

The approach taken here was first to develop a conceptual framework for
examining the feasibility and impact of user charges, and then, after reviewing
the literature on inland waterways, to put qualitative dimensions on this
framework. To accomplish this task in as complete a fashion as possible, the
review included policy as well as economic issues. The objectives of the study
then became the following:

1. To examine the economic criteria for setting user charges for
inland waterway navigation;

2. To assess the distribution of the subsidy associated with free
waterways, and the analogous burden of a user charge, between
shippers on inland waterways and barge operators;

3. To determine the impact of user charges for inland waterways
upon

{a) traffic on individual waterway segments,

{b) ton-miles of waterway freight traffic; and,

4. To identify the most economically and politically viable alter-
native for the imposition of user charges.

Clearly these objectives are quite limited in scope, and those familiar with
the inland waterway user charge debates will recognize that some elements of
the controversy are not considered in detail. These include the impact of
waterways on regional economic development, the impact of free waterways
on final consumer good prices, the uses of waterways by recreational traffic,
the problems of waterway congestion, and the relationship of waterway
traffic to regulatory policies of the Interstate Commerce Commission. These
points are discussed in various places as they bear upon the development of
necessary arguments, but the primary objectives do not deal directly with
these issues.

Section | is an overview of waterway transportation, the barge industry,
federal expenditures on navigational improvements, and the present environ-
ment for establishing a user charge policy. Section 11 discusses the market for
waterway transportation, including the production, cost, supply of, and
demand for inland waterway transportation. Section Ill develops the
economic issues surrounding the adoption of user charges for inland
waterways, and then discusses the economic criteria for setting user charges
for inland waterway navigation (Objective 1 above). With this background,
Section 1V discusses the impact of alternative user-charge charge proposals in
terms of Objectives 2 and 3. Because of the limitations of this study, many of
the results must be stated in qualitative terms. The data base and our
understanding of key parameters are simply too limited to allow quantitative
estimates. Finally, in Section V, the gconomic impact assessment and policy
history are brought together to address Objective 4.

One of the hazards of attempting a state-of-the-art summary for a topic of
current public concern is that events may move more quickly than the
publishing process. The congressionally requested study of waterway user
charges under Section 80 of PL 93—251 will be made public by the time the
final version of this Bulletin is published. Similarly, other studies have come
to the attention of the author that were not included in this review, and were
ongoing at the time this review was in progress [Christianson, 1974; Sasaki,
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1974]. Finally, in a time of rapidly fluctuating economic conditions, the
waterway transport industry itself will be subject to short-term fluctuations
in output and structure. Thus, the use of 1973 and earlier data in much of
this review may prompt some readers to question the validity of the
conclusions drawn. However, the data used here examine relative relation-
ships which provide evidence for qualitative conclusions. The long-term
trends and underlying relationships within the barge industry, and between it
and its competitors, probably have not altered with the current economic
situation. Thus, the general implications of this review are felt to be valid,
“gven given the relatively “old"” data base.
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SECTION |
THE ENVIRONMENT FOR A USER CHARGE POLICY

I. The Inland Waterway System

There are 25,5643 miles of improved inland waterways in the United States.
Of these 15,675 miles exceed the depth of nine feet which is required for the
movement of most modern barge traffic, although by the standards of
oceangoing vessels all inland waterways traffic can best be characterized as
“shallow draft.”” The inland waterways are a transport mode that provides
intercity freight transport in competition with, or as a complement to,
airways, highways, pipelines, and railroads. However, inland waterway
transportation is restricted to those areas of the nation where rivers flow.
Hence a major portion of the system comprises the Mississippi River from
Minneapolis-St. Paul to its mouth, including certain tributaries such as the
Ohio, Missouri, and lllinois Rivers. In fact, over 5,900 miles of the Mississippi
River System have a controlling depth of nine feet or more, representing 35
percent of the nation’s total of commercially significant waterways. More
detail about the waterways can be found in Table 1-1 and Figure I-1.

TABLE 11
Commercially Navigable Inland Waterways of the United States
by Lengths and Depths, Improved and Natural Channel Depth

Length in Miles of Waterway
Waterway Group Under 9 Feet Greater than 9 Feet Total

Atlantic Coast Waterways
(exclusive of intracoastal 2,667 3,103 5,770
waterway system)

Atlantic-Gulf Intracoastal
Waterway (Mexican bor- 65 2,306 2,371
der to Norfolk, Virginia)

Gulf Coast Waterways

(exclusive of intracoastal 2,702 1,590 4,292
waterway system)

Mississippi River 2,989 5,965 8,054
Pacific Coast Waterways 1,228 2,347 3,675
Other 217 364 581
All Waterways 9,868 15,675 25,543

Source: American Waterways Operators, 1973; p.1.




FIGURE I1-1
inland Waterways with Controlling Depths: Greater Than Nine Feet
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1l. Inland Waterway Traffic

The freight moved on the inland waterway system is carried in flotillas of
unmanned barges which are strung together in ‘‘tows” propelled by towboats.
Tows consist of from 1 to 40 barges depending upon the type of service and
commodity being shipped. Barges may be added to or removed from the tow
during the voyage. The drafts of the tow vary from 6 to 12 feet depending
upon the waterway to be traversed.
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TABLE 1-2
Vessels for Freight Transportation on the Inland
Waterways, for years 1967-1971 and 1973

1967 1969 1971 1973
Towboats
Number 4,395 4,248 4,059 4,064
Average Horsepower 806 908 1039 1095
Cargo Vessels
Number 18,611 19,171 20,947 22,117
Number/Towboat 4.23 4.51 5.16 5.44

Source: American Waterways Operators, 1973; p. 2-3.

The most common barge in use measures 195 feet by 35 feet and draws
approximately eight and one-half feet of water when fully loaded. While
barges are designed for the hauling of bulk-loaded commodities, both dry and
liquid, there are numerous barges of varying design for the hauling of
specialized products such as caustic chemicals and petroleum products.
Towboats have two to four deisel engines which drive twin propellors. The
technology employed in shipping has been changing over time. As Table 1-2
indicates, since 1967 average horsepower per towboat has increased by 35
percent, while the number of cargo vessels per towboat has increased and
towboat numbers have fallen. This suggests that larger tows pushed by more
powerful towboats are becoming the rule.

However, one study observes,

Evolutionary development, as opposed to revolutionary
advancement, characterizes inland waterways trans-
portation technology. [However,] technological develop-
ment in many areas of inland marine operation appears to
be reaching the point of diminishing returns. This is
particula?ly true in the case of floating equipment (tow
boats and barges) due to the physical constraints on the
waterway system . .. [Kearny, 1974; p. 44].

This particular view expresses an opinion about the technology per se, but
does not directly consider the rate of adoption of the benefits of such
technology in the industry. For example, the fact that average horsepower is
still around 1,000 suggests that many small towboats are still in operation—
which in some instances may suggest that many operators have yet to take
advantage of improved technology.‘Another important aspect of water freight
transportation technology is that of cargo handling. The adoption of new

9




technology for handling bulk comodities, which are the principal products
transported on the inland waterway system, has been rapid in coal and
liquids, but there may still be room for improvement in many areas. Since the
total transportation service includes line haul as well as cargo handling, both
areas warrant consideration when discussing waterway transport.

The waterborn freight transport industry tends to be competative, with about
1,850 companies providing freight service. Of these, 141 are common carriers
regulated by the ICC. The information in Table I-3 for 1970, indicates that
the majority of firms are exempt from regulation and are on a for-hire basis
to potential shippers, and therefore are likely to compete in rates. The term
“exempt’’ carriers refers to Part Il of the Interstate Commerce Act which
exempts certain water carriers from regulation. Specific definitions of
""exempt’’ have been at the discretion of the ICC and are subject to change.
Private carriers are individual industries which own equipment, and provide
their own transportation service. Most of the private carrier fleet is composed
of barges and they contract for towboat power with exempt or regulated
carriers.

TABLE 1-3
Number and Size of Waterway Transportation Firms by
River System and Category, for 1970

% of firms with less

River system firms than 10 vessels

Mississippi River System and

Gulf Intracoastal Waterway

Regulated by ICC 3% e
Exempt, for hire 764 e
Private 123 e

Total 922 71%
Atlantic and Gulf Coasts

Regulated by ICC 55 e
Exempt, for hire 538 e
Private 68 I
Total 661 82%
Pacific Coast

Regulated by ICC 51 e
Exempt, for hire 180 —
Private %
Total 266 79%

Source: Blood, 1972; pp. 11-16 and 11-20.
10

One particular point of interest in Table 1-3 is the large proportion of firms
which own fewer than 10 vessels. The existence of these many small firms
suggests a high degree of competition in the industry, but also raises some
guestions about the ability of these firms to take advantage of the new
technologies in waterborne transportation. This point will be pursued in
greater depth later, but may be a critical factor to consider in assessing the
impact_of user charges.

Table 1-4 further substantiates that competition in rate setting between barge
operators probably characterizes the industry. Total ton-miles carried are
provided predominantly by exempt carriers which are free to compete on
rates. " Regulated carriers take on particular significance in the shipment of
iron ore, iron, and steel, while private carriers dominate the low unit-value
products of sand, gravel, and stone and shells.

Total waterborne commerce has been increasing substantially each year, as
Table I-5shows. Also of interest in Table I-5 is the average length of haul
column. This indicates a trend in water transportation toward providing
increasingly long hauls in intercity transport. This probably arises from the
improved character of the waterways over time and the long-haul cost
advantage of waterway transport, which has been responsible for its increased
share of the total market. This changing share is shown in Table 1-6. Note also
that this share seems to be stabilizing since 1960.

As a general rule, the products shipped by water are of low value in relation
to weight. Table -7 shows traffic in the major commodity groups and its
growth between the years 1968 and 1973. Major gains during the period were
lead by grains, but chemicals and other products advanced also. Interestingly,
petroleum did not increase substantially during the period, which may reflect
increasing competition from pipelines. Also in Table |-7 is information on the
average haul. The great increase in grain is particularly striking. Also note the
great discrepancy between grains and the shortest-haul commodity of sand,
gravel, and stone.

1The ton-mile is the generally accepted measure of output for the freight transportation

industry. This measure can be further modified to reflect technical operating
efficiencies—for example, ton-miles per day or ton-miles per barge. However, it should be
recognized that the ton-mile measure ignores heterogeneity of transport production,
which arises from quality differences between transport modes or the characteristics of
the different products being shipped, Efforts are made to consider this measurement
problem by speaking of specific commodity types, modes, and origin and destination
points. Thus, we may speak of a ton-mile of coal between points A and B carried by
barge. This becomes quite cumbersome for analytical work and simplifying assumptions
are often necessary in order to use the ton-mile measure. In short, the ton-mile is an
imperfect measure, and it should be used carefully in analytical discussions.
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TABLE -4
Ton-Miles by Commodity by Carrier Type for 1973 (in thousands}

12

, by carrier type; ton-mile figures include

{Numbers in parentheses are percentages of total commodity carried

-draft vessels.}

only internal traffic where the entire movement takes place on inland waterways in shallow

Private

Exempt

Regulated

Total

Commodity

Petroleum and

8,624,749 (18.6)

(80.8)

37,058,228

308628 (0.77)
(21.5)

6,680,810

45,891,605

Petroleum Products
Coat and Coke

(4.1)

1,262,150

(74.4)

23,124,638

31,067 592

Iron Ore and

(0.5)
(56.9)

50,942
2,625,827

{18.8}
(34.)

1,764,518
1,507,721
22,817,738

7,673,223 (80.7)

9,388,681
4,435,757
28,750,492

Iron and Steel

(9.1)

402,209
5,071,936

Sand, Gravel, Stone

(3.0)
(21.9)

860,818

(78.4}

889,238 (66.3]

{17.6}

158,749 (11.8)

Grains

293,868

1,341,855

Logs and Lumber

Chemicals and

(10.0)

2,149,726
1,944,996 (95.3)

18,904,700 (87.8}

{24.4)

526,747

21,581,173

Related Products

Shells

(4.7

94,899
19,115,398 (69.8}

125,277,077 (72.9)

(C.00)
(23.6)

9
27,184,772 (15.8}

6,462,461

2,039,904
27,393,850
171,890,916

(6.6)

1,815,991
19,429,067 (11.3)

Others
Totals

Source: U.S. Army Board of Engineers for Rivers and Harbors, 1954,

TJABLEIS

Total Traffic Transported on Inland Waterways, For Selected Vears
(Total ton-mile figures do not agree with totals from Table i-4 since this

traffic includes tonnage carried on the inland waterways in both oceangoing

and shallow draft vessels)

Average Length of

Year Tons Ton-Miies Haul in Miles
1940 183,417,791 22,411,961,000 122
1950 297,694,832 51,656,637,000 174
1960 395,250,101 120,784,337,000 301
1965 472,480,483 152,812,240,000 323
1970 553,598,222 204,084,966,000 369
1971 560,470,417 214,003,291,000 375
1972 597,255,337 229,754,234,000 385
1973 596,459,513 232,307,988,000 389
Source: American Waterways Operators, 1973; p. 4.
TABLE LS
Share of Intercity Freight by Modas for Selected Years
(as percent of total ton-miles)
Inland
Year Raii Truck Pipeline Great Lakes Waterway
1950 56.2 16.3 1241 10.5 49
1955 49.5 175 15.9 9.3 7.7
1960 441 21.8 17.4 75 9.2
1965 43.3 21.9 18.7 6.7 93
1970 40.6 21.7 22.7 4.1 10.8
1971 39.0 23.2 23.1 3.7 10.9
1972 38.6 23.1 23.4 36 11.3
1973 39.5 23.2 22.7 3.9 10.7

Source: American Waterways Operators, 1973;p. 8. and U.S. Department of

Transportation, 1971; p. 1-9.
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TABLE 1-7
Inland Waterway Traffic by Commodity Type, for Years 1968 and 1973

14

Average Length of Haul

-

in Miles per Ton

1968

Percent
Change

Ton-Miles (in thousands)

1968

1973

1973

Commodity Group

Petroleum and

275.6
268.5

315.7

2524

53
23

45,891,605

43,693,056

Petroleum Products
Coal and Coke

Iron Ore and

31,067,699

25,259,622

9,388,681 204 848.6 762.9

4,435,757
28,750,492

7,798,154

Iron and Steel

723
1200.8

66.0

1082.8

25
62.2

1.1

3,992,586
17,719,288

Sand, Gravel, Stone

Grains

794

75.9

1,341,855

1,356,826

Logs and Lumber

Chemicals and

658.0
117.5
486.8
341.6

644.8
114.4
463.7

21,581,173 36.2

15,850,138

Related Products

Shells

3.2
25.9

2,039,904
27,393,850
171,890,916

1,975,713
21,762,197
139,307,580

All Other
Total

3238

23.4

Source: U.S. Army Corps of Engineers, 1968 and 1973.

111. Public Expenditures

Since the Civil War, waterways have been improved and maintained
principally by the Federal government through the Army Corps of Engineers.
The Corps program included channel maintenance and improvement through
clearing and dredging, the development of canals, and the construction of
locks and dams. The intand waterway system is part of a multi-purpose water
development program that provides not only for enhanced navigation
opportunities, but also flood control, power generation, recreation, irrigation,
and water supply. Thus it often is extremely difficult to determine what
portion of all federal expenditures are directly attributable to navigation.
Data supplied by the Army Corps to the Department of Transportation in
1970 shows total federal construction expenditures of nearly $3 billion
through 1969 for inland waterways. The Office of the Chief of Engineers,
using an economic life of 50 years and a four and seven-eighths percent
discount rate, estimates historical annual interest and amortization of $160
million for this $3 billion expenditure [see Table I-8]. These data also
included estimates of operation and maintenance expenditures by the Corps
during the previous 12 years. Average annual costs for July 1, 1952 through
June 30, 1957 were between $45 to $50 million. By Fiscal Year 1969, these
costs had risen to an estimated $78.7 million [see Table I-9].

Other expenditures on waterways are made by local and state governments
and other federal agencies. No recent astimates are available, although in
1959 the Corps estimated non-federal government costs at $75 million dollars
annually. Significant local costs arise from the requirement that local interests
provide disposal sites for dredge spoil. Nonetheless, the largest portion of
public costs are borne by the federal government, and it is these costs which
have provided the major impetus for the user charge debate.

TABLE 1-8
Construction Allotments for Inland and Intracoastal Waterways
Through June 30, 1969

Amounts

Expenditure Category {Millions)

Allotted for single-purpose navigation projects $1,903.6
Portion of allocations for multiple purpose projects

allocable to navigation 674.7

Portion of allocations for Mississippi River flood
control project allocable to navigation 396.5
Total $2,924.8

Source: U.S. Department of Transportation, 1971.
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TABLE I-9
Expenditures for Operations and Maintenance of Inland Waterways
June 30, 1968 to June 30, 1969
(Excluding Great Lakes and seacoast harbors.)

Amounts

Expenditure Category {Millions)

Single-purpose navigation projects $66.5

Multi-purpose projects—allocable to navigation 5.6
Mississippi River flood control project—

allocable to navigation 6.5

Total $78.7

Source: U.S. Department of Transportation, 1971

Beyond the federal expenditures of the Corps are many other expenditures
for aids to navigation such as bouys and markers, search and rescue
operations, ice breaking, and the like. An estimate of Fiscal Year 1972
expenditures for all federal cost items by agency as shown in Table I-10.

However, while several estimates of expenditures are available, none of these
estimates agree on the exact number of dollars spent yearly on the inland
waterways program. Both an inability within agencies like the Corps to

TABLE 1-10
Fiscal Year 1972 Outlays for Inland Waterways by Federal Programs
Amount
Program {Millions)
Corps of Engineers New Construction $173
Corps of Engineers Operation and Maintenance 75
Corps of Engineers Recreational Boating
0 & M and Construction 6
Tennessee Valley Authority Operation and Maintenance
United States Coast Goard Boating Safety Program
United States Coast Guard Search and Rescue 17
United States Coast Guard Commercial Vessel Safety
United States Coast Guard Marine Environmental
Protection 6
Total $299
Source: Franklin, 1973.
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exactly allocate funds to a navigation program, and the multiplicity of
programs at all levels of geovernment make the development of exact figures
impossible. The “Section 80’ study referred to in the previous section should
be available in 1976, and should provide a more definitive picture of the scope
of expenditures.

IV. Policy History

The policy that the inland waterway system should remain “forever free has
its origins in the colonial period of U.S. history. The commerce power of
Congress defined in Article 1, Section 8, of the Constitution states that
Congress will have the power ‘“to regulate commerce with foreign nations,
and among the several States, and with the Indian Tribes.”” It also gives
Congress the power to regulate navigation and navigable waterways. The
Second Clause, Section 10, of the first Article protects the freedom of
commerce throughout the country by prohibiting the use of “duty of
tonnage . .. so as to carry out that intent.”

The Ordinance of 1787, which outlined the government for the Northwest
Territory of the United States, is the other major document that instituted
the free waterway policy. It says:

It is hereby ordained and declared, by the authority
aforesaid, that the following articles shall be considered as
articles of compact between the original States, and the
people and States in the said territory, and forever remain
unalterably free unless by common consent. . . .

The navigable waters of the Mississippi and St. Lawrence,
and the carrying places in between the same shall be the
common highways, and forever free, as well as to the
inhabitants of the said territory, as to the citizens of the
United States.

On August 7, 1789, the Ordinance was adopted by Congress into law and in
1790 the Ordinance was extended to include the Southwest Territory of the
United States. Legislative acts in 1790, 1796, and 1803 extended the
exemptions from taxes, imposts, or duties to the territory south of the Ohio
River and declared that navigable rivers within the public lands were public
highways. They also provided that all navigable rivers within the territory of
the United States south of Tennessee were to remain public highways [U.S.
Office of the Federal Coordinator of Transportation, 1939; p. 19].

In Colonial America there were few, if any, overland transportation systems.
Indeed, the physical and economic expansion of the country was dependent
17




upon a good system of transportation, and this was offered by the navigable
waters of the colonies. Although the federal government began to support the

improvement of harbors in 1789, the states took the lead in expenditures and
developments. The federal government, however, made substantial

contributions by granting rights of way, public land, and some financial
allocations for canal and river improvements.

During the early decades of our national history, it was quite
customary for the individual States to undertake harbor
improvements as well as projects for the improvement of inland
navigation. Expenditures for such purposes were recouped in
some measure by the charging of tonnage duties and tolls,
respectively [U.S. Office of the Federal Coordinator of
Transportation; p. 198].

However, the role of the states has since waned, due both to their inability
to finance large-scale expenditures and to the perception of a broader
national interest in navigational improvements.

With the exception of large expenditures for the New York State:
Barge Canal, successor to the Erie Canal...and of certain
outlays for flood control, the expenditures for inland waterway
improvements (other than terminal facilities) since 1850 by the
individual States or their political subdivisions have been
comparatively slight [Senate Commerce Committee, 1961; p.
198].

Initially, however, the states performed much of the initial construction of
canals, locks, and dams, and it was not unusual for them to charge tolls for
their use. The Doyle Report discussed two cases where projects were
transferred to federal control, but there was a continued policy of charging
tolls [Senate Commerce Committee, 1961]. On the Wisconsin and Fox
Rivers, tolls were to be used to reimburse the United States based upon an act
passed on July 7, 1870, saying:

That all tolls and revenues derived from the improvements made
or acquired under the provisions of this act, after providing for
current expenses of operating and keeping the same in repair,
shall be paid into the treasury of the United States, and whenever
the United States shall be reimbursed for all sums advanced for
the same with intéerest thereon, then the tolls aforesaid shall be
reduced to at least the sum which, together with other revenues
properly applicable thereto, if any, shall be sufficient to operate
and keep the improvements in repair [Senate Commerce
Committee, 1961; p. 198].
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For the Louisville and Portland Canal, which was acquired under the act of
May 11, 1874, it was noted:

That the said canal and property appertaining thereto shall be
held for the common use and benefit of the people of the United
States, free of all tolls and charges except such as are necessary to
pay the current expenses of said canal and to keep the same in
repair . . . [Senate Commerce Committee, 1961; p. 199].

Because tolls continued to be charged after the federal government had
acquired the waterway, the steadfast strategy of ““toll-free” waterways was
violated.

This was recognized in the Rivers and Harbors Act of 1882, which marked
the termination of tolls when a navigation facility was transferred to federal
control. It also was the first time Congress specifically legislated a general
mandate which prohibited tolls on all federal waterways, indicating:

That no tolls or operating charges whatsoever shall be levied or
collected upon any vessels, boats, dredges, craft or other water
craft passing through any canal or other work for the
improvement of navigation belonging to the United States
[PL-209, Sec. 5].

After the Civil War, inland navigation suffered a severe decline because of the
competition from the railroads and because appropriations did not meet the
expansion needs of the waterways. ‘'t was urged that . . . improvements would
not only afforded needed relief for the railroads and a cheaper form of trans-
portation, particularly for low-grade commodities, but also provide an effective
regulator of railroad rates’” [U.S. Office of the Federal Coordinator of Trans-
portation, 1939; p. 11].

In 1907 the Inland Waterways Commission was formed by Theodore Roosevelt.
The National Waterways Commission was created in 1908. Both studied the
possibilities of improvements in the inland navigation system, and both recom-
mended increased development. The National Waterways Commission reported:

The time is at hand for restoring and developing such inland
navigation and water transportation as upon expert examination
may appear to confer a benefit commensurate with cost, to
utilized independents and as a necessary adjunct to rail
transportation [U.S. Senate, 1912; p. 19].

At the same time, the prohibition of tolls and the policy of federal
improvement of the waterways was reemphasized in the Rivers and Harbors
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Appropriations Act. With such support, a second era of inland navigation
improvements began, this time under federal auspices and with a clear
toll-free policy. However, by the 194Q’s this policy began to be questioned.

An extensive study, Public Aids to Transportation, published in 1939 stated:

Gathering together all of the preceeding discussion, it may be
concluded that the assessment of tolls would remove an
unstablizing influence from the field of transportation, lessen or
eliminate the rancor and the lack of willingness to cooperate
which mark the relations of rail and water carriers, and make for
more successful planning of future waterway improvements and
of transportation policies generally. On the other hand, the
assessment of such charges would require a radical but not

impossible change in a long-established national policy ... [U.S.
Office of the Federal Coordinator of Transportation, 1939; p.
125].

Thus it was suggested that, although the common highway policy was
strongly entrenched, this did not mean that it could not be changed with the
emergence of new conditions in transportation. In 1940, Franklin D.
Roosevelt became the first President to support a policy of user charges. His
Budget Message of January 4, 1940 recommended that a portion of the
annual costs for dredges, channels, and buoys be recovered from the users
through use of minimal fees. However, Congress continued the original policy
of “"toll-free” waterways.

These incidents represent the first time that the policy of free inland water
transportation was seriously questioned with the prospect that the policy
would be modified. In the past, individuals had made appeals for the
implementation of user charges, although never seriously expecting legislative
action. It is noteworthy that this shift in opinion occurred, for it reaffirmed
the possibility that toils could be used to recover cus as they were used on
the Erie Canal, the Louisville and Portland Canal, and the Wisconsin and Fox
Rivers.

Truman’s policy reflected the opinion of Roosevelt, that of implementing
some type of user charge. In 1950, the President’s Water Resources Policy
Commission, under Truman, submitted that:

Decisions as to user charges, or tolls for water commerce should
be worked out as part of the whole problem of reconciling and
making workable a coordinated transportation system. But with
rates from all forms of transportation based on full costs, an
interconnected system of modern waterways, coordinated with
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land transportation, should be able to sustain itself with tolls
based on full costs and yield returns on the public investment,
while contributing to most economic use of the Nation's
resources [President’s Water Resources Policy Commission, 1950;
p. 202-203] .

A 1954 study on the application of user charges on waterways by the Army
Corps of Engineers suggested that user charges could be imposed on the
inland navigation system to recover the costs related to the waterways. If
such a policy ever were approved, the Corps indicated a user charge based on
ton-mile units would be the most satisfactory. It appeared to be the most
equitable, it would directly relate to the use of inland waterway
improvements, and it also would serve as a basis in fixing charges
proportionate to use.

... [11t seems quite clear that there is not constitutional barrier to
the adoption by the Federal Government of a program of tolls, or
user charges, to recover all or part of the cost of Federal funds
expended for improvement of the navigable waters of the United
States, as well as the cost of maintaining and operating such
improvements [U.S. Army Board of Engineers for Rivers and
Harbors, 1954].

However, executive and administrative recommendations of this period did
not alter Congressional determination to maintain the free waterway policy.
The members of Congress continued to base their support of improvement of
low-cost water transport on the perceived benefits directly rendered to
manufacturers, farmers, and consumers. Another perceived beneficial effect
of water transportation was that it provided competition for rail freight
charges.

In 1956, the Presidential Advisory Committee on Water Resources Policy
under President Eisenhower submitted a report favoring some type of user
charges.

Although it would appear logical, in the interest of a completely
uniform policy as to the participation of beneficiaries in the costs
of water resource developments, that user charges should be
instituted which would at least bear the cost of operation and
maintenance of such navigation facilities, it must be recognized
that the subject of user charges involves not only water policy but
also the whole field of transportation, including many other
media. Therefore, it is a more appropriate subject for a survey of
the entire field of transportation than one of water policy alone
[Senate Committee on Commerce, 1961; p. 32].
21




However, no Congressional action was taken as a result of the Committee’s
report.

In 1960, the Department of Commerce issued a study favoring the institution
of user charges. Two years later, President Kennedy proposed the institution
of a system of user charges on inland waterways. The President suggested a fuel
tax of two cents per gallon.

I also recommend enactment of a new system of user charges for
commercial and general aviation and for transportation on inland
waterways. . .. To extend the principle of user charges to inland
waterways, a tax of two-cents per gallon should be applied to all
fuels used in transportation on these waterways, effective January
1, 1963 [Railway Age Weekly, 1962].

President Johnson reiterated this proposal in his budget messages. In 1965,
Johnson recommended a fuef tax that would extend to sl domestic vessels
having a maximum draft of 15 feet or less. He reaffirmed his position to the
Congress in his Economic Report of President together with the Annual
Report of the Council of Economic Advisors saying:

I am recommending the creation of a Department of Transportation
—to manage the vast Federal promotional programs in highways,
waterways, air travel and maritime affairs, and

—to take leadership in the development of new transportation
policies in accord with current realities.

| am proposing again this year increased user charges on highway
and aviation and the introduction of nominal user charges on
inland waterways. Such charges will improve efficiency in the use
of resources, and reimburse the Federal Government for a part of
its expenditures which directly benefit the users of these facilities
[1966, p. 16].

The 1966 report elaborates on the President’s remarks.

At the same time, cost should reflect the value of all the resources
required to provide the service. Federaily provided transportation
facilities have continually expanded. Users should pay their fair
share of the cost and maintenance of the highways, waterways,
and airway facilities. As it is, there are uneven payments from
different classes of users—some making substantial payments and
others none at all. Adequate user charges should be instituted in
the interest of both equity and overali transportation efficiency.

The President’s Budget Message again proposes new or increased
22

transportation user charges.

During the 1969-71 period of the Nixon administration, the specific impact
of waterway user charges upon the transportation system’s ability to move
bulk commodities was reviewed. However, one White House official claimed
that ““the timing is not right for cost sharing” [National Waterways
Conference, 1974al. Because of White House reluctance, the Nixon
Administration position on user charges for navigation was difficult te
predict. In a statement issued on the signing of H.R. 10203, the Water
Resources Development Act of 1973, the President stated:

The Congress in this bill has asked me to present
recommendations on such critical policy issues in the water
resources field as cost-sharing and project evaluation criteria,
including discount rates. | am gratified that the Congress now
share my view of the importance of these problems, and | will
continue to work in a spirit of receptiveness to update some of
what | consider to be anacronistic policies concerning water
projects [National Waterways Conference, 1974b].

Although there has been a reversal in Presidential attitude toward the public
highway doctrine, the policy still remains intact. Without the support of
Congress, the Presidential trend will never become implemented. The decision
to institute a user charge program rests with Congress as defined in the
Constitution under the Commerce Clause.
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SECTION I
THE MARKET FOR WATERWAY TRANSPORTATION

l. Introduction

Several studies have concluded that the existing literature on inland
waterways and the potential impact of user charges is inadequate for the task
of careful policy evaluation. For example, Blood [1972] argues that we need
to:

Expand the analytical and conceptual base in both ... the water
resource policy area and the transportation policy area, to permit
explicit evaluation of water costs and benefits and transport costs
and benefits within these total areas. .. (obtain) more objective
evidence about the management and operation of the industry
and about the total range of possible effects of water public
investments. [pp. 117-20].

This goal cannot be fully accomplished in a literature review of this sort.
Rather, this study will develop the economic arguments necessary for any
careful analysis of the user charge issue, and then develop the qualitative
parameters of those arguments through reference to the limited literature on
the subject of waterway transportation. Since this literature may not always
deal directly with the user charge issue, the conceptual framework can
provide a basis for adapting some of this previous work to the purposes of
this study.

Within the economic framework, user charges will fall initially upon the
producers of the waterway transport service as an additional cost of
production, thus affecting the industry supply schedule. However, changes in
the cost and supply condiditons will not exert their influence on the water
transport market in isolation. The demand for waterway transportation is an
essential element of the total market adjustment process to a user charge.
Therefore, the underlying premise is that the transportation system will work
toward an equilibrium, resulting in changes in transport rates and quantities
shipped by the water mode.!

The less elastic the demand for water freight transport, the less quantity
shipped will be affected by rate changes that may be induced by user charges.
Also, the less elastic the demand, the more likely that the increased cost

1One area of concern in examining the impact of a user charge is the short-run versus
long-run question. For purposes of this review, the short run is considered only as it
leads to an understanding of long-run adjustments. In essence, the focus is on the before
and after impact of a user charge and not what occurs during adjustment.
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represented by the user charge will be passed forward to the shipper. Figure
I1-1 demonstrates these arguments graphically.

FIGURE I1-1
Influence of Demand Elasticity
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Demand, D1 is less elastic than demand, D2. Given a supply shift from S to

S*, induced by a constant per unit of output user charge, the effect on

quantity taken is less as demand is less elastic. That is, (01 — 01 ¥) is less than

(02 - 02*). However, the increase in the transport rate charged to the

shipper is greater for the less elastic demand, that is (R, — R, ¥) is greater
. 1 1

than Ry — R2 ).

Given a demand curve, a less elastic supply curve results in a small change in
quantity shipped and a smaller price increase to the shipper. Indeed, as Figure
11-2 shows, a perfectly elastic supply curve will result in a rate increase
exactly equal to the change in production cost induced by the user charge,
with quantity taken depending entirely upon the elasticity of demand. In
figure 1I-1, the shift from S1 and 82, to S1 * and 82*, respectively, resulted
in quantity and rate changing less as supply was less elastic.

One particular aspect of the rate and quantity adjustment process is how a
user charge imposed upon the supplier, in fact, will affect industry supply. To
the extent that it causes adjustments in production that may induce
substitution or scale changes, the magnitude of the supply curve shift may be
less than, equal to, or greater than that suggested by the user charge.
Therefore, not only must demand and supply elasticity be considered in
assessing impact, but so, too, must production and cost adjustments that n'1ay
be made by the individual barge firm.
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FIGURE 11-2
Influence of Supply Elasticity
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I1. Line Haul Production, Cost and Supply

a. Basic Static Theory of Production, Cost, and Supply:

The production function shows how firms employ various combinations of
resource inputs to produce their product output with a given state of
technology. By restricting analysis to two inputs, an isoquant map can be
drawn which allows for a graphic display of the concept of the marginal rate
of technical substitution between inputs for the production of given levels of
output. From this basis the laws of diminishing returns, and of diminishing
returns to scale of the firm can be derived. The former is the case of varying
one input while leaving others fixed, and the latter arises from varying all
production inputs simultaneously. It is these basic laws of production which
give rise to the generally expected shape of total, average, and marginal
product curves for an input, and to the fact that returns to all inputs varied
together may result in ever smaller increments of total product. Technology
in either the familiar form of material innovation, or as changes in
management practices, shifts the entire production function allowing for
increased output although the same combination of inputs may be in use.

The relationship between the production function and cost is direct. It is the
price of inputs that determines how they will be substituted in production
within the constraint of the marginal rate of technical substitution. The
addition of isocost lines to the isoquant map shows the least-cost com-
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binations of inputs a firm will use to produce different levels of output. By
holding some inputs fixed in the short run, average and marginal cost
schedules are derived. Given the existence of diminishing returns in
production (giving rise to a U-shaped average cost curve), and the existence of
a competitive industry structure, the firm’s optimum level of output is where
average cost is at a minimum and where marginal cost and average cost are
equal. Shifts in the short-run marginal cost and average variable cost can come
from shifts in the production function and/or from changes in the input
prices the firm must pay.

In the long run, all inputs are allowed to vary. From another viewpoint, the
long run may be thought of as a series of short runs, in which alternative units
of some input are varied while others are held constant. The result is a series
of short-run, average-cost curves which trace out along-run average cost by con-
nection of minimum points on the short-run curves. This long run curve has a
U-shape arising from internal economies and diseconomies in production. As
in the short run, optimum output levels occur at the minimum point on the
long-run average cost curve. The long-run curve will shift position when either
input prices change or the production function is altered. Given perfect
competition in the product market, the firm's profits will be normal if it
produces where marginal revenue, marginal cost, and average cost are equal,
which is at the minimum point on the average-cost curve for both the long
run and short run.

In a perfectly competitive market, the supply curve is derived from the
summation of those segments of individual firm’s marginal-cost curves which
lie above average variable cost. Since marginal-cost curves are derived from a
firm’s production function, the shape and slope of the industry’s short-run
supply curve depends upon the production functions of the industry’s
constituent firms. Thus the position of the supply curve is affected by
changes in input prices, while curve shifts are mitigated by the feasibility of
substitution among inputs and the possible adoption of new technology.

in the long run, firms are able to enter and leave the industry, no resources
are fixed, and every firm earns a normal profit. Through the actions of the
market, the elasticity and position of the long-run industry-supply curve will
depend upon the presence or absence of external economies or diseconomies
induced by action of firms within the industry leading to constant cost,
increasing cost, or decreasing cost industries. These will be termed industry-
related externalities. However, the use of the term “long-run industry supply”’
is somewhat misleading. In fact, the long run is itself only a limited amount
of time. The long-run supply curve itself may move about, and at different
times show decreasing, constant or increasing costs with changing industry
size. As such the long-run supply elasticity can vary over time.
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When industry-related external effects are not significant, the industry is
termed constant cost. Increasing-cost industries are characterized by
industry-related external diseconomies, while decreasing-cost industries show
industry-related external economies. Such external effects result from a
change in the individual firms's operating environment. These effects can take
the form of pecuniary externalities which result in input prices to the firm
being affected by changes in the industry demand for the input. In addition,
non-pecuniary external effects can occur when the action of one firm in the
industry directly affects the production function of another firm. It must be
emphasized that such effects should not be confused with internal economies
or diseconomies that are totally within the control of the firm. Furthermore,
industry-related external effects should not be confused with external effects
arising from factors exogenous to the industry’s behavior. Movements along
the long-run industry supply trace out the effects of industry-related
pecuniary and non-pecuniary external effects. On the other hand, changes in
input price which arise from causes exogenous to industry behavior, or
changes in technology bearing upon the individual firm's production
functions, lead to shifts in the long-run supply curve.

The previous discussion is not meant to provide a complete discussion of the
economics of cost and supply. However, in order to examine the impact of
user charges for inland waterways, which may be'viewed as a change in price
for the currently zero-priced water highway, some basic points about cost and
supply should be set forth. More specifically, the final impact of user charges
will depend upon the long-run supply curve. This, in turn, will depend upon
individual firm production and cost conditions. Thus, one needs to know:

1. if the barge transport industry is competitive. The competitive
nature of the industry was established in Section | of this study;

2. if there are substitution possibilities in the production of
waterway transport for the firm that will respond to exogenous

changes in input prices;

3 if changes in technology can significantly affect individual firm
production and cost;

4 if there are scale economies in the size of the individual firm;
and,

b. what items 1-4, above, suggest about the long-run industry
supply of waterway transportation.
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