ECONOMIC BEHAVIOUR OF
PUBLIC PORTS IN THE
UNITED STATES

By Ronald P. Wilder and David R. Pender*

INTRODUCTION

Ports are collections of physical facilities and services which provide the interface
between land and water transport of goods. In general, ports may be privately or
publicly owned. Privately owned ports are primarily devoted to the handling of one
or more bulk commodities such as petroleum, ores, grain or coal, and are usually an
element of a large integrated corporation. Public ports, on the other hand, tend to
specialise in general cargo, in break-bulk or containerised form. Because public
ports serve a large number of shippers and comprise a vital link in a regional trans-
port system, they tend to be viewed as public utilities with an implied obligation to
provide services at reasonable rates.

The part played by public ports in U.S. port activity may be seen from Table 1.
Of the thirty largest ports on the basis of 1974 foreign trade tonnage, twenty-eight
had a public port authority. The ports without public port organisation were those
specialising in bulk cargo, primarily petroleum and petro-chemicals.

This paper focuses on the economic behaviour of public ports in the context of
inter-port competition. Ian Heggie has pointed out that “Publicly owned ports
rarely price port services on a commercial basis” [1]. In general, public ports appear
to set rates on a basis which fails to cover full costs. Subsidies are common, especially
in the form of capital grants or public bond issues.

The main public ports of the United States provide an interesting case study of
public port behaviour. Competition among the ports is relatively active, and many
of them are subsidised. A U.S. statute provides for a degree of legal cartelisation
among U.S. ports.

Finally, the port services market is influenced by the pricing behaviour of the
ocean carriers, which may absorb part or all of a shipper’s inland transport costs in
order to divert his cargo to a particular port for the purpose of concentrating cargo
and reducing operating costs. An analysis of the interactions of the pricing behaviour
of ports and carriers, port subsidies, and cartelisation is the primary object of
this paper.

* Department of Economics, University of South Carolina. The authors acknowledge the con-
structive comments of an anonymous referee.
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TasLE 1
Leading U.S. Ports, 1974 Foreign Trade Tonnage and Rank, and Public Port Organisations

‘

Foreign Trade Tonnage*

Port (000 tons) Rank Public Port Organisation

New York 66,527 1 Port Authority of New York-and New Jersey
New Orleans 50,724 2 Port of New Orleans

Norfolk, Va. 42,256 3 Virginia Port Authority

Baltimore 38,106 4 Maryland Port Administration
Houston, Tex. 34,670 5 Port of Houston Authority

Portland, Maine 22,807 6 Maine Dept. of Transportation
Baton Rouge, La. 20,086 7 Greater Baton Rouge Port Commission
Tampa, Fla. 18,685 8 Tampa Port Authority

Long Beach, Calif. 18,066 9 Port of Long Beach

Corpus Christi, Tex. 15,739 10 Nueces County Navigation District
Los Angeles, Calif. 13,809 11 Port of Los Angeles

Mobile, Alabama 13,377 12 Alabama State Docks

Paulsboro, N.J. 13,252 13 Delaware River Port Authority
Newport News, Va. 11,543 14 Virginia Port Authority

Port Arthur, Tex. 10,909 15 Port of Port Arthur Navigation Dist.
Beaumont, Texas 10,437 16 Port of Beaumont

Marcus Hook, Penn. 9,569 17 Delaware River Port Authority
Boston, Mass. 9,278 18 Massachusetts Port Authority
Portland, Oregon 9,065 19 Port of Portland

Jacksonville, Fla. 6,945 20 Jacksonville Port Authority

Penn Manor, Penn. 6,905 21 None

Savannah, Georgia 6,232 22 Georgia Ports Authority

Seattle 5,690 23 Port of Seattle Commission

Tacoma 5,346 24 Port of Tacoma

Galveston, Tex. 5,203 25 Board of Trustees, Galveston Wharves
Newcastle, Del. 4,652 26 None

Charleston, S.C. 4,414 27 South Carolina State Ports Authority
Longview, Wash. 4,315 28 Port of Longview

Port Everglades, Fla. 4,097 29 Port Everglade Authority
Richmond, CA. 4,065 30 Port of Richmond

* Tonnage includes all facilities in the harbour area, both private and public terminals.
Source: U.S. Army Corps of Engineers: Waterborne Commerce 1974.

THE MARKET AND COMPETITION

The market for port services has the structure of a differentiated oligopoly, with
spatial considerations of particular importance. The shipper’s objective is to mini-
mise total transport costs (the sum of costs for inland transport, port handling and
ocean freight), subject to time constraints. A given port has a competitive advantage
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for shipments originating at, or destined for, points relatively close to it because of the
effect of inland transport costs on total costs. This locational advantage is particu-
larly important for goods with low ratios of value to weight; it is less important for
general cargo of high unit value.

The demand for the services of a particular port is a function of:

(a) The price of its services.

(b) The quality of'its service (including a vector of variables such as frequency
of sailings, availability of equipment, pilferage rates, and interconnections
with inland transport).

(¢) The location of the port in relation to prospective shippers and to other
ports.

(d) The price and quality of competing ports.

(e) The pricing behaviour of ocean carriers (discussed below).

(f) International levels of economic activity and trade flows.

The buyers’ side of the port services market tends to be unconcentrated, with a
large number of relatively small shippers, each of whom has relatively little direct
market power. Because public ports are, however, susceptible to the political pro-
cess, shippers may be jointly able to gain some market power by organising trade
groups, which may obtain favourable terms for group members through the political
process, particularly from ports that are operated by regional rather than local
governments. This seeking of favourable rates by shipping interests through the
political process is consistent with Stigler’s view of the demand for regulation [2].

Rivalry between ports is keen, particularly between ports in the same region.
For the U.S. public ports, competition in quality and service appears to be much
more important than in price.

The degree of inter-port competition among public ports along the U.S. Atlantic
coast is illustrated by Tables 2 and 3. The data show the tendency for goods to move
through nearby regional ports; yet 10 to 20 percent (by weight) of each coastal state’s
cargo inimport and export trade moves through ports outside the region in which the
state is located. Distributions by value are not available, but would probably show a
greater degree of geographical dispersion.

Cargo to and from the non-coastal states in Tables 2 and 3 is distributed more
widely among ports than that of the coastal states; this suggests relatively active
competition for cargo from inland states.

The data for domestic length of haul, shown in Table 4, also illustrate the geo-
graphical dispersion of export origins and import destinations. The concentration
of shipments with origins and destinations near a particular port is less pronounced
on a value basis than on a weight basis, especially for exports. These data suggest
that competition is particularly active for cargo of high unit value.

The demand for port services is expected to be much more highly price elastic for
relatively low-value cargo than for high-value cargo, as the proportion of delivered
price attributable to transport costs is less. Shippers of cargo of high unit value are
likely to be much more sensitive to quality of service and time than to price. This
tendency is also consistent with the greater geographical dispersion of high-value
cargo.
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TaBLE 4
Domestic Length of Haul of U.S. Imports and Exports: 1970*

Miles Under 25  25-49 ~ 50-99  100-199 200-499 500-999 1000 or more

% % % %o % % %
Imporist
By weight 55 7 6 6 8 5 4
By value 43 7 5 7 8 7 9
Exports®
By weight 34 7 8 10 11 9 3
By value 17 5 6 9 18 17 10

* Percentages do not sum to 100 because of lack of data.

1Length of haul from port of unlading through port of entry to U.S. destination.

2Length of haul from place of production through place of acquisition to port of export.

Source: U.S. Department of Commerce, Domestic and International Transportation of U.S. Foreign
Trade: 1970. Washington, 1972.

PRICING BEHAVIOUR OF OCEAN CARRIERS

The growth of containerisation of foreign trade cargo has had an important
effect on competition between ports. In this form of freight handling, a large con-
tainer of the same approximate size as a truck trailer body is loaded by the shipper;
it is transported to the port of export (by rail, truck, or a combination of those
modes), and then to the port of import and ultimate buyer, without any unloading
or other handling of the cargo between seller and buyer.!

The effect of containerisation on port competition arises through the tendency of
ocean carriers to quote rates on a single price basis covering door-to-door intermodal
shipping charges for containers moving in international trade. Tariffs of this type
have come to be called mini-bridge tariffs; they developed first in conjunction with
movements of cargo from the East Coast of the U.S. to Japan and the Far East by
way of transcontinental rail shipment through West Coast U.S. ports. Intermodal
pricing is also common over shorter inland distances where ocean carriers wish to
concentrate cargo at particular ports in order to minimise the idle time of vessels.
Both port managements and labour unions have attacked the mini-bridge tariffs on
the grounds that they tend to divert tonnage which would otherwise be tributary
to a local port [10].

The extent to which traffic is thus diverted is not known. The Federal Maritime
Commission heard the arguments for the competing points of view in a case involving
cargo destined for Portland, Oregon, which was discharged from the vessel at Seattle,

!In addition to the full container lots described here, a substantial proportion of cargo is shipped in
less-than-container lots to depots or ports, where it is consolidated into containers before being placed
aboard the ocean vessel.
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Washington, and transported inland to Portland at the ocean carrier’s expense [11].
The F.M.C. ruling in that case is ambiguous on whether inland freight absorption is
legal as a general practice. Other cases are pending, but a lengthy time is likely to
elapse before the issue is resolved.

The end result of the trend to containerisation and of the tendency for ocean
carriers to absorb inland freight costs is that port tonnages are probably more con-
centrated than they would otherwise be.? For example, in the North Atlantic region
of the U.S., containership operators tend to call at New York, Baltimore and Nor-
folk, at the expense of the ports of Boston and Philadelphia [10]. To the extent that
port prices are lowered in an attempt to overcome the effect of inland freight ab-
sorption, port earnings, especially of the small to middle-size ports, may be reduced.

THE EXTENT OF SUBSIDISATION

The general tendency for charges at public ports to fall below social opportunity
cost must necessarily be associated with public subsidisation of ports. The degree of
subsidisation varies widely from port to port, and much of the subsidisation is im-
plicit rather than explicit.

The most explicit form of subsidy would be direct appropriations by a public body
for operating expenses. This practice is relatively uncommon among U.S. public
ports. In a recent survey conducted by a ports association, the average respondent
reported earnings of about 49, on total investment before debt service, and about
1% on total investment after debt service [6].> These results imply that ports’
revenues generally cover operating espenses and usually also cover at least part of
debt service.

Subsidisation of public ports is most commonly in the form of capital subsidies,
which may take the form of capital grants, general obligation bonds, and municipal
or state bonds which receive a federal subsidy through reduced interest rates resulting
from tax-exempt status. These forms of subsidy are important for many public ports.
The survey cited above found that, for a sample of 20 public ports,* the sources of
capital funds for port development during the years 19661972 were distributed as
shown in Table 5.

2In the period before the absorption of inland freight was incorporated into the pricing behaviour of
ocean carriers, there was a tendency for freight to be consolidated at selected larger ports by feeder
shipments from trans-shipment ports, since costs of feeder shipments could be absorbed without con-
troversy. If this practice had become the norm, port concentration would have been greater than at
present, particularly in Europe. Though the effects of absorption pricing are complex, this practice
appears to have only a moderate effect towards increasing port concentration.

3 Thirty-one public ports responded to the survey. The Ports of Boston, New York, and Philadelphia
did not respond. These rates of return overstate the true rate of return because many ports are respon-
sible for debt service on only part of the total debt, the balance being serviced out of general public
revenues through general obligation bonds.

*Ports included in the survey were the following: New London, Wilmington, Newport News, Nor-
folk, Portsmouth, Charleston, Jacksonville, Miami, Panama City, New Orleans, Lake Charles,
Houston, San Diego, Long Beach, Los Angeles, San Francisco, Oakland, Portland, Tacoma, and
Seattle.

175




May 1979 JOURNAL OF TRANSPORT EGONOMICS AND POLICY

TABLE 5

Sources of Funds for Development
of U.S. Ports, 1966-72

o,
Yo
Reinvestment of port earnings 17
General obligation bonds 32
Revenue bonds 24
State subsidy 15
Federal subsidy 7
Other 5
TOTAL 100

From this it appears that internal cash flow and independent port debt issues
accounted for only 419, of the capital funding acquired by ports in the survey during
the study period, and that over half the capital funding came from subsidies of
various sorts.

The order of magnitude of the aggregate capital subsidies can be inferred from a
recent estimate that the total capital outlays of U.S. public ports were about $1.1
billion during the period 1966-1972 [7]. Thus aggregate capital subsidies may have
amounted to more than $500 million during the seven-year period.

Other implicit subsidies are also common for public ports: examples are exemp-
tion from state and local taxation, long-term leases of public land, and subsidised
public services [3]. ‘

The existence of public port subsidies is related to the general tendency for trans-
port infrastructure in the U.S. to be subsidised. Other examples would include
airports and the inland waterway system.

U.S. PORT CARTELS AND TERMINAL CONFERENCE AGREEMENTS

The existence of terminal conference agreements with some degree of cartel power
is an institutional feature which must be considered in any discussion of public port
behaviour in the United States. Section 15 of the Shipping Act of 1916 [4] provides
that terminals (in the same manner as carriers) may establish conferences, subject
to the approval of the Federal Maritime Commission, for the purpose of discussing:
and establishing rates and practices governing most of the services performed by
member ports. The degree of coverage of conference agreements varies, ranging
from joint rate-making agreements with a single set of charges applying to all
members to less strict agreements in which individual members are free to take
independent action.

The Federal Maritime Commission is set up as a supervisory body with general
jurisdiction over port charges and conference agreements. The Commission, how-

176



ECONOMIC BEHAVIOUR OF PUBLIC PORTS Ronald P. Wilder and David R. Pender

TABLE 6

Main Conference Agreements among U.S. Public Ports

Date
Title Public Port Members* established

California Association of Port Authorities Port of San Francisco 1941
Port of Los Angeles
Port of San Diego
Port of Long Beach
Port of Stockton
Port of Oakland

South Atlantic Ports Association North Carolina State Ports Authority 1960
South Carolina State Ports Authority
Georgia Ports Authority
Jacksonville Port Authority

Northwest Marine Terminal Association Port of Portland 1964
Port of Seattle
Port of Tacoma

Mid Gulf Seaports Marine Terminal Conference Port of Galveston 1967
Port of Houston
Port of New Orleans
Port of Baton Rouge

* Smaller public ports and private terminals are not included.
Source: Correspondence with Federal Maritime Commission.

ever, is not authorised to regulate rates in a detailed fashion. Instead, the Commis-
sion serves in an appellate role and seeks to resolve complaints arising from shippers,
carriers or competitive ports resulting from changes in terminal charges or prac-
tices [5].

In general, terminal conferences are composed of ports which are in the same
region and which, therefore, compete for cargo in the inland areas of the region.
Not all ports are members of terminal conferences. Further, many of the terminal
conferences are local in nature (including only terminals in the same harbour) or
are specialised in their coverage. Of particular interest to the present study are those
conferences which are regional cartels of public ports, since these would offer the
greatest opportunity to dampen price competition and thus to allow prices to be set
at or above the compensatory level. A list of the main regional terminal conferences
and their members is shown in Table 6. From this, combined with the ranking of
U.S. ports by weight and value shown in Table 1, it may be seen that, with the
exception of the North Atlantic ports, most of the large public ports in the U.S. are
members of a regional terminal conference.

There is little evidence that terminal conference agreements have been used for
the purpose of setting port rates at the joint-profit maximising level by cartel mem-
bers. Instead, as will be shown below, the setting of port charges appears to be
dominated by objectives other than profit maximisation.
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PORTS AS PUBLIC ENTERPRISES

From the normative point of view, the objective of a public enterprise should be
“to maximise social benefit minus social cost subject to any relevant constraints,”
as pointed out by Turvey [8]. In the most straightforward case, where there are no
externalities and where consumer’s surplus is an acceptable measure of social benefit,
the pursuit of this objective would require the public enterprise to adopt marginal
cost pricing.

Marginal cost pricing by public ports would entail deficits, surpluses, or break-
even operation, according to the relationship of marginal to average costs in the
relevant range of output. Hence, the presence or absence of deficits is not, in itself, a
complete criterion by which to judge the optimality of the behaviour of a port. Costs
vary widely, and a port which is operating at a fiscal deficit may be setting price at,
above, or below marginal cost. Little has been written about the cost structures of
ports; however, we would not expect to find massive economies of scale, and would
therefore expect long-run marginal cost to be relatively close to long-run average
costs for the large public ports considered in this study.

To the extent that long-run marginal cost approximates long-run average cost,
the persistence of deficits is consistent with the hypothesis that prices are below
marginal costs and, therefore, non-optimal.

PORT PRICING

The recent article by Heggie [1] summarised the case for basing port prices and
charges on the principle of social opportunity cost. Port charges based on social
opportunity cost would allow market forces to promote the short-run objective of
efficient use of existing plant and equipment, as well as the long-run objective of
efficient investment and disinvestment.

Few U.S. public ports appear to be setting rates at a level equal to long-run
marginal cost. As has been shown in a previous section of this paper, public ports
tend to earn very low rates of return on total investment. The public port authorities
have generally not set rates on a basis that would recover cost. -

This pricing behaviour may be a result of the sensitivity of both legislatures and
ports authorities to the political pressures applied by the shipping and port services
interests. The average citizen is not likely to recognise that public ports are being
subsidised, and is thus not likely to apply political pressure to remove the subsidy.
Shippers, on the other hand, because of a large per capita economic interest, tend to
be vocal political supporters of public ports, and have generally been successful in
keeping port charges relatively low by promoting the continued supply of public
subsidies.

The downward pressure on port charges is also due to the tendency for public
ports to develop overcapacity in specialised container and other cargo-handling
facilities, as a consequence of the active rivalry between them [3]. The pos-
sibility that public port executives pursue pricing objectives of tonnage maximi-
sation or gross revenue maximisation also cannot be ruled out. The apparent
tendency of port charges to be set below long-run marginal cost, as revealed by the
prevalence of public port subsidies, is even more surprising in view of the relatively
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high degree of cartelisation which is present in the market for port services. The
cartels are apparently used for purposes other than joint profit maximisation.

Port charges at public ports are below the compensatory level, even though one
would expect the demand for port services to be relatively inelastic. In general, the
proportion of port charges to the value of goods moved in foreign trade is relatively
low. In 1974, for example, the proportion of freight, insurance, and port charges to
the landed value (c.i.f.) of U.S. imports was approximately 6.5%,°, and about half
of this was for port charges. This suggests that U.S. port charges comprised slightly
more than 3%, of the value of U.S. imports in 1974.° Both the low proportion of port
charges to the delivered price of imports, and the absence of ready substitutes for the
ocean shipping of goods moving in international trade, suggest that the demand for
port services as a whole is relatively inelastic.

Demand for the services of a particular port is more elastic because of the vigour
of competition among ports. The widespread occurrence of non-compensatory
pricing appears to be caused partly by the overcapacity which results from the
availability of capital grants and subsidised loans. The absorption of inland freight
costs by ocean carriers may also force the smaller ports to price on a non-compensa-
tory basis.

PORT INVESTMENT BEHAVIOUR

As we have stated previously, public support of ports tends to take the form of
capital grants or of loans with subsidised interest rates. The expected effect of this
form of support would be a bias towards capital intensity, because of the reduction
in the perceived price to the public port of the capital input. This effect would be
similar to the Averch-Johnson bias in regulated public utilities [9].

Itis certainly true that ports have become much more capital-intensive in the past
two decades, with the advent of containerisation and the greater mechanisation of
materials-handling equipment. It is not readily apparent, however, to what extent
this trend is caused by changes in relative input prices or by capital subsidies.

Since the effect of a bias to capital intensity would be to increase the production
costs of ports, society would benefit by a change to a system of general financial
assistance of ports rather than a system of direct subsidisation of the capital input.

CONCLUSIONS

The pricing behaviour of public ports in the United States is influenced by a com-
plex interaction of market forces, political pressure, and cartelisation. The relatively
vigorous competition among ports which share common hinterlands, together with
the political influence of shippers and the pricing behaviour of ocean carriers of

>Total U.S. imports for 1974 were $108.0 billion on a c.i.f. basis and $101.0 billion on a customs value
(f.o.b. point of origin) basis. See U.S. Department of Commerce, Statistical Absiract of the United States,
1975.

®This percentage is based on data in the U.S. balance of payments statistics relating to foreign carrier
expenditures in U.S. ports relative to freight on imports carried by foreign carriers. See U.S. Depart-
ment of Commerce Survey of Current Business, monthly.
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containers, has had the effect of keeping port charges below long-run marginal cost.
Hence, regional port cartels have not led to the joint-profit-maximising pricing
behaviour that is normally associated with such collusion. The availability of sub-
sidies, especially in the form of capital at low or zero rates of interest, has also reduced
the incentive of public ports to price at compensatory levels, and has promoted non-
optimal input mixes.

A remaining question is whether the setting of port prices below long-run marginal
cost is justified by the presence of substantial externalities. The optimal pricing rule
for a public enterprise, to maximise social benefit minus social costs, implies marginal
cost pricing when social benefits consist entirely of private benefits to shippers (and,
ultimately, to the consumers of goods moving in foreign trade). The existence of
external benefits to other members of society would justify increasing output beyond
the rate at which price equals long-run marginal cost, provided that marginal social
benefit exceeded marginal social cost.

Most of the external effects of port expansion which are important to port authori-
ties and legislatures are related to the industrial development of the individual state.
A region without adequate port facilities tends to operate at a disadvantage in the
inter-regional competition for new industrial plants, and political bodies are there-
fore sensitive to the economic growth and tax base implications of port development.
Moving from the state to the national level, industrial location tends to be a zero-sum
game, and one state’s gain is another state’s loss. Although these effects on industrial
development do not represent external benefits in the welfare economics sense, they
are probably the dominant force underlying the availability of port subsidies.

Viewed at the national level, most of the social benefits of port expansion appear
to be private benefits in the form of the reduced transport costs of using a nearby port
other than a more distant port. This view supports the application of the ““price
equals long-run marginal cost” pricing rule for public ports, and suggests that a
change in pricing policy is socially desirable.

To what extent is it feasible for public policy to change towards raising port
charges to the compensatory level? The apparent inelasticity of demand for port
services would suggest that a general move toward higher prices by all ports to-
gether would have little effect on volume. Inter-port competition, however, means
that independent price increases by a single port in isolation are difficult to maintain:
volume will be lost to competing ports. Since the Federal Maritime Commission al-
ready has a limited regulatory jurisdiction over port charges, it would seem to be the
appropriate agency to inform ports and port associations of the long-run advantages
of reducing subsidies, and to bring about a movement towards setting port prices at
the compensatory level.

There is a tendency for ocean carriers to seek to concentrate container cargo at
selected ports through the absorption of inland freight costs; this places additional
pressure on the smaller public ports to lower port rates in order to remain competi-
tive. These pressures, together with the continued ability of the affected public port
authorities to obtain subsidies, tend to make it more difficult to achieve long-run
marginal cost pricing.

A policy of raising common prices is one thing ; requiring states to equalise or give
up subsidies to port authorities is another, and these two aspects of port pricing
reform need not be tied together.
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It appears to us that to try to combine price increases with subsidy decreases as a
package would be politically unrealistic. No state is likely to give up the freedom to
subsidise. A policy in which price increases were treated as a separate issue might
have a chance. With the price increases, states would probably reduce or eliminate
cash payments to port authorities, as this type of subsidy has the most political oppo-
sition. The port authorities could more easily retain their privileged position in the
capital market (for example, for low interest revenue bonds), for taxpayers generally
do not view revenue bonds as subsidies. The mere fact that port authorities have
cartelised prices for services and have some of the characteristics of a public utility
should not obscure the fact that they are highly competitive enterprises. Competition
should continue to exert pressure on port managers to cut costs and to be active in
non-price methods of competition for new business. With the higher prices for ser-
vices, subsidies should tend to wither away; this should give port managers more
independence and improve the allocation of resources and productive efficiency in
the transport sector.
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