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of the options available to the other carriers to ease the 
effects of the restrictions. 

This paper considers only the direct effects of operat
ing authority restrictions on operating efficiency; it does 
not consider the indirect effects on the structure of the 
industry or on rate and service competition resulting 
from the entry constraints imposed by restrictions on 
operating authority. 

ACKNOWLEDGMENTS 

This paper is based on research conducted by Charles 
River Associates, Inc., and Cambridge Systematics, 
Inc., under the sponsorship of the Federal Energy Ad
ministration (FEA). The authors are indebted to Geor
gia Johnson of FEA, D. Daryl Wyckoff, Edward Margolin, 
Charles Taff, Robert F. Church, and James Sloss, who 
made numerous comments and criticisms on draft ma
terial. The authors also benefited from detailed com
ments on the overall research effort from the Bureau of 
Economics of the Interstate Commerce Commission and 
the American Trucking Associations, Inc . Ken Cone as
sisted in the collection of data on enforcement. 

The views and conclusions stated here are ours and 
should not be interpreted as representing the official 
policies of the Federal Energy Administration. 

REFERENCES 

1. C. Anthony Bisselle. A Preliminary Assessment 
of Empty Miles Traveled by Selected Regulated 
Motor Carriers. Mitre Corp., McLean, Va., 1976. 

2. Federal Regulatory Restrictions Upon Motor and 
Water Carriers. Board of Investigation and Re
search, 79th Congress, 1st Session, Senate Docu
ment 78, U.S. Government Printing Office, 1945. 

3. James C. Nelson. The Effects of Entry Control in 
Surface Transport. In Transportation Economics, 
Columbia Up.iv. Press, New York, 1965. 

4. The Regulatory Issues of Today. Interstate Com
merce Commission, Jan. 1975. 

5. Thomas Gale Moore. Freight Transportation Reg
ulation. American Enterprise Institute for Public 
Policy Research, Washington, D.C., 1972. 

6. Ann F. Friedlaender. The Dilemma of Freight 
Transport Regulation. Brookings Institution, Wash
ington, D.C., 1969. 

7. L~rry D~by. .,.'\"~ Ev~lu~tion cf Fcdcrn.1 Regt1.l~ticn 
of Common Motor Carriage. Indiana Univ., PhD 
thesis, Oct. 1969. 

8. Ulpiano Ayala-Oramas. The Cost of Regulated 
Trucking. Department of Civil Engineering, MIT, 
PhD thesis, 1975. 

9. Victoria Ann Daily. The Certificate Effect: The 
Impact of Federal Controls on the Growth of the 
Motor Common Carrier. Department of Economics, 
Univ. of Virginia, PhD thesis, 1973. 

10. James Sloss. Regulation of Motor Freight Trans-

portation: Quantitative Evaluation of Policy. Bell 
Journal of Economics and Management Science, 
Fall 1970, pp. 327-366. 

11. Stuart Joy. Unregulated Load Haulage: The Aus
tralian Experience. Oxford Economic Papers, July 
1964, pp. 275-285. 

12. Edward Miller. Effects of Regulation on Truck 
utilization. Transportation Journal, Fall 1973. 

13. Charles River Associates and Cambridge Systemat
ics. Potential Fuel Conservation Measures by 
Motor, Carriers in the Intercity Freight Market. 
Federal Energy Administration, March 1977. 

14. D. Daryl Wyckoff and David H. Maister. The Owner 
Operator. Heath, Lexington, Mass., 1974. 

15. Charles Taff and David Rodriguez. An Analysis of 
Some Aspects of Operating Rights of Irregular Route 
Common Carriers. Transportation Journal, Winter 
1975, pp. 31-42. 

16. Charles A. Taff and David Rodriguez. A Study of 
Irregular Route Common Carriers of Freight and 
Their Competitive Impact on Railroads. College 
of Business and Management, Univ. of Maryland, 
College Park, informal paper, Aug. 1975. 

17. Charles A. Taff. AStudyofA-17IrregularRoute 
Motor Common Carriers of Freight: The Expansion 
and Scope of Their Operating Rights Since 1970, 
College of Business and Management, Univ. of Mary
land, College Park, informal paper, June 1976. 

18. Charles A. Taff. A Study of Operating Rights of 
Motor Contract Carriers of Freight and an Assess
ment of Their Competitive Impact on Railroads. 
College of Business and Management, Univ. of 
Maryland, College Park, informal paper, June 1976. 

19. Robert F. Church. Effect of Certificate Restric
tions on Operations of ICC-Regulated Motor Com
mon Carriers. Transportation Systems Center, 
U.S. Department of Transportation, Cambridge, 
Mass., Report PM-SA-15, preliminary prememo
randum, Jan. 29, 1974. 

20. Robert M. Sutton and others. Case Studies of Pri
vate Motor Carriage. Drake Sheahan/Steward Dougall 
Inc.; U.S. DepartmentofTransportation, Nov. 1973. 

21. Evaluation of Potential Changes to Federal Economic 
Regulations Governing Private Carriage. Drake 
Sheahan/Stewart Dougall, Inc.; U.S. Department of 
Transportation, Dec. 6, 1974. 

22. Profile of Motor Carriers of Property Industries 
Subject to ICC Regulation. Bureau of Economics, 
Interstate Commerce Commission, July 1965. 

23. Accounting for Motor Carrier Operating Rights. 
American Trucking Associations, Inc., 1972. 

24. Freight Commodity Statistics, 1969. Bureau of Ac
counts, Interstate Commerce Commission, pp. 2, 4, 9. 

25. Interstate Commerce Commission. Gateway Elim
ination, Ex Parte No. 55 (sub No. 8A), 119 M.C.C. 
§530 (1974) (49 CFRC §1065). 

Publication of this paper sponsored by Committee on Taxation, Finance, 
and Pricing. 

Analysis of Rail-Water Price Competition 
Edward B. Hymson, U .s. Department of Transportation 

The pricing debate between the water carriers and the railroads is ex
amined. Water carriers assert that railroads discriminate against them in 
pricing, and railroads assert that they price in a manner that will permit 
them to hold on to traffic that would otherwise be lost to their unregu-

lated competitors. Both assert that their pricing practices benefit society. 
Competitive rail pricing practices and their effects on water carriers, ship
pers, railroads, and the general public are discussed. 
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Representatives of the water-carrier industry have ar
gued that railroads discriminate against them in pricing 
practices, to the detriment not only of water carriers 
but of the general public as well (1 ). They assert that 
railroads practice what is known as "sharpshooting"
charging a lower rate for a freight movement in a mar
ket that faces water competition than for a similar move
ment in a market that does not face such competition. 
Railroads, the water carriers say, also practice price 
squeezing-charging higher rates for the rail portion of 
a rail-water freight movement than for a competing all
rail route. The railroads respond that, in the first case, 
they are only lowering rates to hold on to traffic and 
meet competition. In the second case, they are attempt
ing to prevent loss of traffic to water carriers who can 
attract the traffic primarily because of their subsidized 
status. This paper examines who is benefited and who 
is hurt by such railroad pricing practices. 

The parties affected by restriction or encouragement 
of these practices are (a) shippers who have access to 
a water route as an alternative to a rail route, (b) ship
pers who have no water alternative, (c) investors in 
railroads, (d) investors in water carriers, and (e) the 
general public. The analysis given in this paper indi
cates that sharpshooting results in lower transportation 
cost to shippers and to the general public and leaves 
only water carriers worse off. Determining the effects 
of price squeezing is more difficult. If waterway sub
sidies are taken as given (with the economic inefficiency 
that implies), an optimal system of price squeezing can 
result in a net reduction to society of transportation 
costs. If railroads lower rates to shippers who have 
access to a water alternative and raise rates on traffic 
not subject to diversion until the resulting rate structure 
produces a competitive rate of return, price squeezing 
simply results in a transfer payment from shippers of 
water-competitive traffic to shippers of non-water
competitive traffic. 

A railroad's ability to respond to water competition 
is constrained by those sections of the Interstate Com
merce Act prohibiting undue discrimination or prefer
ence. The constraints these sections impose on rail 
pricing adjustments can result in railroads losing traf
fic to water carriers when the water-carrier rate is 
above the rail variable cost of providing the service. 
In such a situation the total transportation cost to society 
rises by an amount equal to the difference between rail 
variable cost and the water-carrier rate. 

If water competition results in a reduction in earn
ings for the railroads below competitive levels, there 
is a transfer of revenue from railroad investors to ship
pers. If it results in a government subsidy to railroads, 
there is a transfer of revenue from society to rail shippers 
equal to the reduction in shipping rates, plus a loss equal 
to the administrative costs of providing the subsidy. 

Recent experience in the Northeast suggests that rail
road main lines will generally continue to operate 
whether they are financed privately or by subsidy. Un
der such conditions, transportation costs to society 
could be minimized by imposing user charges on water 
carriers equal to the costs of maintaining the water
ways. Such a program would minimize the total public 
cost of transportation and would shift the costs of water
way maintenance from taxpayers to those who benefit 
directly from waterway movements. 

PRICING OUTPUT OF A REGULATED 
FIRM 

The simplest firm to regulate is one that produces a 
single output product by using inputs that can be acquired 
discretely with changes in output. When such complete 
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divisibility of inputs exists, all costs of production are 
said to be variable with output (2) and the price that re
sults in most efficient output levels is the price that 
covers all costs of production. If inputs can be pur
chased in quantities that vary with output, output can 
be produced at a constant cost per unit. The regulator 
should normally require a single price for all buyers; 
that price should be set at a level that will ensure a 
competitive rate of return to the regulated firm. 

The only reason to charge different prices to differ
ent classes of customers would be to cross subsidize 
among groups of buyers. Some regulatory bodies believe 
that their mandate includes a requirement to cross sub
sidize to achieve social objectives (3). Under such con
ditions, one class of buyers would pay more than the 
cost of the output, another class less. Whether this re
sults in a greater or smaller output depends on the elas
ticity of demand in each market. The cost of production 
per unit is the same for each unit produced. The effect 
on those paying the higher rate is the same as if an ex
cise tax were imposed, and the result on those paying 
the lower price is the same as if a subsidy were pro
vided. The resulting redistribution is a result of con
scious social planning and is as efficient or as in
efficient as any other reallocation of resources that 
uses an excise tax and subsidy approach. It normally 
results, however, in a non-pareto-optimal distribution 
of resources (by which is meant a distribution that is 
economically inefficient). 

The problem becomes more complex when a single, 
indivisible investment is required to produce a variable 
number of units of output. Railroad investment in track 
and roadbed is such an investment. The investment cost 
does not vary proportionately with the number of cars 
moving over the track. In this instance, it cannot be 
said that a single price for all users will generally re
sult in the most efficient utilization of the investment. 
In fact, a single price to all users will result in the most 
efficient use of the resource only in the limiting case in 
which the facility is fully utilized at that price (4, 5). 
The argument that subsidy is preferable to pricing at 
other than prices that reflect the marginal cost of each 
individual output has been refuted by Baumol and Brad
ford (6, p. 265). When the production process is com
plicated by requirements for indivisible, long-lived 
capital, imposing different prices on different classes of 
users leaves society better off than does imposing a single 
price because, as output increases, fixed inputs become 
more fully utilized and cost per unit of output falls. 

For example, a firm must buy a machine that can 
produce 10 to 100 output units/week and wears out in 52 
weeks regardless of the number of units produced. The 
machine costs $ 5200. (For simplicity, capital costs 
are included in the cost of the machine.) Other raw ma
terials and labor can be precisely tailored to the weekly 
output; they cost $1/unit produced. To cover all costs, 
the firm must recover its $ 5200 investment plus $1/ 
unit to cover raw material and labor costs. The capital 
investment is, for any intermediate period, a fixed cost, 
and the raw material and labor cost is a variable cost. 
If lOOunits/weekare sold at $2/unit, totalcostperunitwill 
be minimized and the firm will earn a fair return. 

Suppose, however, that 50 customers would be willing 
to pay $3 or $4 rather than do without the firm's output 
and that others have access to substitute products and 
would forego purchasing the output if the price rose above 
$1.50/unit. Should the regulator permit different classes 
of customers to be charged different rates? The answer 
is yes because all parties are better off if the monop
olist can sell the product at different rates. If only 50 
units/week are sold, the cost of production is $ 3/unit. 
If an additional 50 buyers can be found who will buy the 
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output at $1.50, then the first 50 buyers need only pay 
$2.50/unit. In the absence of regulation, if the producer 
were a true monopoly he or she could charge the lower 
price to those who would only pay the lower price and the 
$ 3 or higher price to those would be willing to pay $ 3 
or more. The efficient regulator would permit only 
sufficient discrimination to minimize costs to each class 
of buyers consistent with a competitive rate of return 
for the firm. The regulator should prevent discrimina
tion that would result only in an overall monopoly rate 
of return. The precise amount of permissible price 
discrimination is a function of the capacity of the physi
cal plant and of differing elasticities of demand of differ
ent groups of potential purchasers. 

When a railroad provides some services that are sub
stitutes for water-carrier services and some that are 
not, a multipart pricing structure can be used to attain 
the permitted rate of return. The reasoning is similar 
to that employed by Williamson (4) and Stigler (7) in 
which, for a given scale of plant;- a single price-would 
not cover the costs of providing service. As long as a 
reasonable rate of return is not exceeded, those with 
access to alternative transportation service should be 
charged a rate equal to or greater than the short-run 
marginal cost of providing service that maximizes the 
contribution to fixed cost. Those without alternatives, 
for whom the demand for service is presumably more 
inelastic, should be charged whatever rate (presumably 
above the average total cost) maximizes the total con
tribution to fixed cost. More precisely, the rates should 
be set equal to the reciprocal of the respective price 
elasticities of demand of each class of customers. Such 
a pricing structure could conceivably yield returns above 
those permitted by the regulator. In such a case, the 
two rates would somehow have to be reduced to yield no 
more than the permitted return. The downward adjust
ment that would minimize total societal transportation 
cost depends on the elasticity of demand for rail service 
of each class of customers and on any equity factors the 
regulator takes into consideration. 

SHARPSHOOTING 

Railroads operate trains that move only when there is 
traffic but pay property tax, capital costs, and mainte
nance on right-of-way regardless of whether or not the 
trains move. Part of the cost of maintaining the right-of
way is related to use, but a large part of the costs continue 
as a function of time, independent of use. Thus, the more 
traffic moves over the railroad at a rate above variable 
costs, the lower the average level of rates must be to 
cover fixed costs and provide for a given rate of return. 

Variable costs are defined here as those costs that 
vary directly with traffic, including the capital and 
depreciation cost of equipment. The Interstate Com
merce Commission (ICC) uses the term full cost to in
clude variable cost plus a pro rata allocation of the fixed 
costs of operating a railroad. [ICC is currently under 
mandate from Congress to define variable costs (Pub. 
L. 94-210, The Railroad Revitalization and Regulatory 
Reform Act of 1976).J The allocation of fixed costs is 
done to examine changes in the amount remaining to be 
paid by different classes of shippers given a change in 
the amount paid by one class of shippers. In practice, 
there is no nonarbitrary way to make the allocation. 
Average full cost is thus defined by convention, and it 
does not reflect the costs uniquely or unalterably as
sociated with producing a unit of output. 

In those markets in which railroads are faced with 
water competition, shippers who can choose to ship by 
either water or rail will not normally be willing to pay 
as high a rate as shippers who do not have access to 

waterways (all other things being equal). Shippers with 
access to water competition are analogous to those buy
ers in the previous example who are only willing to pay 
$1.50 for the product. They are not willing to pay more 
because the availability of a substitute product (water 
transport) removes the incentive for them to pay rates 
higher than water-carrier rates to secure rail services, 
except to the extent that service differences warrant a 
premium. Other shippers, either because their products 
cannot move by water or because they do not have access 
to a waterway, are willing to pay a higher price for rail 
service. 

Assume, for example, that two commodities-coal and 
wood doors-are moving over a rail line that faces water 
competition. The number of megagrams of each com
modity moving between the two points is the same and 
each has the same handling costs. If each commodity is 
charged the same rate per 45 kg (hundredweight), each 
commodity will contribute one-half of the fixed costs. 
Assume, however, that doors, unlike coal, cannot move 
by water. If the railroad tries to charge a rate on coal 
higher than the water rate, the coal traffic will move by 
water rather than by rail. Even if the coal shipper is 
charged a rate that is equal to only a small part of the 
fixed costs, the door shipper is better off if the coal 
moves by rail. Otherwise, the rates charged the door 
shipper would have to be high enough to cover all the 
fixed costs of operating the line. Alternatively, the short
fall could be made up by subsidy by railroad investors or 
by the government. In either case, average rate plus sub
sidy will result in a higher public cost of transportation 
than would result if sharpshooting were permitted. 

The coal shipper is better off because, as a result of 
competition, he or she gets a rate by rail that is as low 
as or lower than rates available by water. Water car
riers have no fixed costs of right-of-way because water
ways are provided free by nature or by the government. 
If they lose traffic they do not have to keep up a right-of
way but can quickly disinvest or seek other traffic in that 
or any other market. If they cannot meet the rail rate, 
they simply lose that business and the profits they would 
have earned had they carried it. The policy yielding the 
lowest societal transportation cost is to allow a railroad 
to compete directly with the water carriers. Sharpshooting 
by a regulated railroad is nothing more than trying to cover 
the costs of the indivisible investment to generate the low
est possible average level of rates consistent with the com
netition the railroad faces. (Since fixed costs are also 
iargely common costs, there is no way to argue how they 
should be covered. The'Only measure of adequacy of rates 
is whether total return covers the costs of production.) 

ICC regulation of railroad rates of return was pre
sumably established to assure that practices such as 
sharpshooting result in a minimum level of rates to all 
customers consistent with no more than a fair rate of 
return. Part 1, Section 4 of the Interstate Commerce 
Act authorizes railroads to reduce rates to meet compe
tition but prohibits railroads who once lowered rates to 
meet water competition from raising them on grounds 
that such competition no longer exists. The Railroad 
Revitalization and Regulatory Reform Act of 1976 further 
encourages rail pricing flexibility. 

To the extent that waterway improvements are sub
sidized as an increasing function of use, the government 
subsidy for waterways declines with the decline in water
way use brought about by sharpshooting. This reduction 
in subsidy is in addition to the reduction in the aggregate 
freight bill and is an added benefit to the public. 

PRICE SQUEEZING 

Analysis of railroad price squeezing is more complex 
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than analysis of sharpshooting. Changes in the currently 
imposed set of subsidy and tax programs affecting the 
two modes can cause changes in the societal costs and 
benefits associated with any particular railroad pricing 
policy. Water carriers now benefit from free use of the 
water right-of-way. Railroads must finance their right
of-way themselves. One can reasonably assume that 
(a) railroads will continue to operate, by government 
subsidy if necessary; (b) railroad companies will earn 
their market cost of capital in the long run or impose a 
loss on either their investors or the government equal 
to the difference between the market cost of capital and 
what they actually earn; and {c) because of the adminis
trative costs of collecting taxes, budgeting, and making 
subsidy expenditures, a dollar of subsidy costs the pub
lic considerably more than a dollar increase in cartage 
charges. It is not clear whether waterway charges will 
be imposed in the future or what form they will take. 
In this analysis the first assumption will be that water
ways continue to be subsidized. Then the effect of im
posing waterway user charges will be examined. 

If railroads were earning returns above their opportu
nity cost of capital, a marginal diversion of traffic from 
railroads to waterways would not increase the total subsidy. 
Instead it would lower transportation costs to society by 
the amount of the reduction in the total freight bill. As a 
practical matter, few railroads are earning rates of return 
equalto themarketcostofcapital (8). Adigressionon the 
long-term implications of less than market rates of re
turn will serve to clarify the subsequent discussion. 

Railroad assests are long-lived and of little value in any 
other business activity. Railroads thus continue to operate 
for decades without earning a market rate of return on their 
investment, simply to recoup some of the money already 
invested in the existing physical stock of railroad capital. 
At some point, however, usually as the physical plant falls 
apart, it becomes clear that investors will not invest 
funds in new railroad capital because the expected return 
on investment is inadequate. The long gestation period 
provides no basis for assuming that railroads require a 
lower return on equity than do other firms. 

Historically, it was possible for a railroad to go 
through bankruptcy and wipe out part of its debt. The 
railroad would then issue new debt to a new set of opti
mistic investors in order to secure funds to reinvest in 
the firm. In spite of past revenue problems and proba
ble future problems, investors bought new securities. 
The Chicago, Milwaukee, St. Paul and Pacific Railroad 
Company, for example, was formed as a successor to 
the bankrupt Chicago, Milwaukee and St. Paul Railroad 
in January 1928. After going bankrupt again, the com
pany was reorganized in 1945. New capital was raised 
after both bankruptcies. The Erie Lackawanna has a 
similar history; it was reorganized in 1895 and again in 
1941 and raised new capital after both bankruptcies (9). 

Information currently available has adversely affected 
investor expectations. The bankrupt roads of the North
east are in such bad condition that they could not cover 
even their operating expenses, much less service any 
portion of their debt. The precedent of government sub
sidy established in the Northeast is likely to replace 
Section 77 of the Bankruptcy Act as the device used to 
keep the weaker U.S. railroads operating. The depress
ingly long lists of widows, orphans, insurance com
panies, and pension funds holding stock in the bankrupt 
roads of the Northeast is a reminder that even tradi
tional bankruptcy refinancing has shifted the cost of rail 
transport from the shippers to that large portion of the 
general public who are disenfranchised by the bank
ruptcy. In the future, one can speculate that, following 
bankruptcy, shippers or the general public, rather than 
a new set of optimistic investors, will pay the share of 
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costs of operating and rebuilding the railroads that is 
not covered by operations. Recent experience indicates 
that the vast majority of railroad main lines, including 
most lines where significant water competition exists, 
will as a matter of national policy be forced to remain in 
service. If a railroad is earning less than a competitive rate 
of return, price squeezing can reduce the amount of subsidy 
the government or investors will be called on to provide 
and reduce the total societal cost of transportation. 

Let us examine who pays what when a railroad earn
ing a competitive rate of return is forced to lower rates 
in response to water competition. In equilibrium, a rail
road earns a competitive rate of return {K). The traffic 
that can be hauled over a part of a route only by rail is 
T, and over the rest of a route by either rail or water is 
Tw· The traffic moves at rail rates (Rrr) and (Rrwl re
spectively. Other non-water-competitive traffic (T ol 
moves at rates (Ro), Rrr covers variable costs (VCrr) 
and makes a contribution to general costs (GC") (general 
costs, which here refer to costs that do not vary directly 
with the specific output and will continue to exist indepen
dent of the particular output, in the long run must be 
covered to attract investment funds needed to rebuild the 
facility); R,w covers variable costs (VC,w) and makes a 
contribution to general costs (GCrw); Ro covers variable 
costs (VCo) and makes a contribution to general costs 
(GC 0 ). Taxes are represented by AC. In long-run equi
librium, the regulator permits rates such that 

K = VC" + VC0 + GC" + GC,w + GC0 - AC (1) 

As long as some combination of rates results in mainte
nance of the required K, the mix of rates can be deter
mined by whatever policy the regulator chooses to im
pose. Any shortfall in contribution to K in one transport 
market is made up either by other shippers in other mar
kets through rates that contribute more to GCo or GC,,, 
through losses incurred by investors, or through subsidy 
paid by government. 

Assume that a water carrier institutes service on the 
water portion of a rail-water freight movement at a rate 
(RJ below Rrw but above VC,w, If the water rate is below 
rail variable cost, then moving the commodity by water 
will be less costly to society than allowing the railroad 
to price squeeze because the reduction in rates paid by 
the shipper who benefits from the lower rates is greater 
than the loss in contribution to GC from this source in
curred by the railroad. The result is that other rates 
go up by less than the savings to those shippers who shift 
to water. Unless the railroad is permitted to price 
squeeze, it cannot simply lower R,wto Rwbut must also 
make a proportional adjustment in R". As a result, to 
compete by reducing rates the railroad must reduce con
tribution to GC" by an amount proportional to the reduc
tion in contribution to GCrw. The railroad will meet the 
water rate only if the volume of traffic moving over route 
(T,) relative to the volume moving over route (T) results 
in a higher contribution to GC,w after water competition 
is met than if the railroad does not lower rates. If the 
railroad does not make the adjustment, then the cost to 
the public of not permitting price squeezing is equal to 
Rw minus VC,w times the volume of freight involved. If 
the carrier does make the adjustment, then there is a 
transfer as higher rates to other shippers make up the 
revenue shortfall equal to R,w - Rw. If the carrier is per
mitted to price squeeze by lowering rates on the com
petitive portion of the route to meet competition and 
leaving rates on other portions of the route unchanged, 
transportation cost to the public will not increase. There 
will be a transfer from one group of shippers to another 
smaller than would have resulted had price squeezing 
been prohibited. 
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In the absence of legal constraints, it would be pos
sible for the railroad to (a) lower the rate on the water
competitive portion of the movement from R,w to Rw but 
leave other rates unchanged (mild price s:iueezing), (b) 
lower R,w to Rw but increase the rate on the noncompeti
tive portion of the movement (Rrr) to make up the differ
e rl'ce (extreme price squeezing), or (c) lower R,w and 
lower Rec proportionally (no price squeezing). The first 
alternative can lead to charges of discrimination or of 
undue preference and prejudice. Although, under cur
rent regulation constraints, meeting competition may 
be an effective defense against mild price squeezing, it 
is not a defense against extreme price squeezing. As 
shown above, the effect of implementing the third alter
native is to reduce not only contribution to GC,w but also 
contribution to GCrr. This leads to a loss in contribution 
to K greater than the reduction in transportation charges 
to shippers shifting to water transport and thus to an 
increase in the total societal cost of transportation. 

If mild price squeezing is allowed, the problem does 
not arise. The only loss in revenue that occurs is the 
loss resulting from lowering R ,w to Rw on the water
competitive portion of the movement to meet the rates 
of the water carrier. The mild form of price squeezing 
that results from not reducing rates on the noncompeti
tive portion of the movement minimizes the total trans
portation cost to the public. Extreme price squeezing 
cannot further reduce transportation cost except indi
rectly by minimizing the probability that a rail subsidy 
will be needed and thus minimizing the costs to society 
of administering a subsidy. 

The greater the amount of rate adjustment that is 
required to maintain traditional rate relationships, the 
greater are the related rates that must be reduced when 
the R •• rate is lowered. As the quantity of rates to be 
reduced rises, the possibility that the railroad will give 
up water-competitive traffic rather than make the rate 
adjustments necessary to retain it also rises. The 
larger the required rate adjustment is, the more likely 
it is that the cost of transportation to society will rise. 

WATERWAY SUBSIDIES 

Even in the long run, the common cost problem makes 
it impossible to specify who should pay what share of 
rail fixed costs. There is no way to determine the effect 
of shifting the proportion of fixed costs covered by dif
ferent classes of traffic to efficiency of resource allo
cation. To the extent that waterways are subsidized as 
a function of use, the subsidy will rise as traffic is 
diverted from railroads. If the water subsidy increases, 
society is worse off because the total cost of transpor
tation is increased. The cost of waterway maintenance 
is held down to the extent that price squeezing retards 
the increase in barge traffic. Shippers having access 
to the water alternative pay a higher rate; other shippers 
are spared a rate increase. Subsidizers are better off 
because subsidies to both water and rail are limited. 

In some markets, waterways are natural and do not 
involve significant government investment. In many 
markets, however, the reason that water carriers can 
offer lower rates than railroads is that they receive a 
subsidy in the form of free waterway maintenance and 
free use of lock facilities. The preceding analysis was 
predicated on the assumption that either the waterway 
was natural or the subsidy to the waterway would con
tinue regardless of the level of use and without imposi
tion of user charges on the water carriers. If there 
were a user charge imposed on water carriers that 
covered the costs of maintaining and rebuilding each 
waterway segment, the rates water carriers would have 
to charge would increase in many markets. Given a 

1974 Corps of Engineers annual operation and mainte
nance figure for shallow-draft waterways of $155 811 000/ 
year, the necessary increase in water rates would re
duce incentive to transship to barges on all but natural 
waterways. Increased revenue to the railroads would be 
likely to improve their financial position and reduce both 
losses to railroad investors and the government subsidy 
required to maintain the roads. Freight rates would rise 
on water-competitive traffic. The contribution required 
from other shippers, however, would decrease. Be
cause the government would probably continue to build 
and maintain the waterways, there would probably be 
little or no reduction in the costs of administering water
way subsidies. The cost of collecting user charges, 
which could be insignificant or considerable depending 
on the type of charge and method of collection, would 
represent an increase in transportation cost. Railroad 
shortfalls made up by government subsidy would fall, 
reducing costs by the decline in subsidy and the decline 
in the cost of administering the subsidy. Government 
expenditures would fall, and the burden of paying for 
transportation facilities would be shifted onto those who 
benefit directly from the facilities. 

Alternative toll proposals would result in different 
types of rate adjustments. The general fuel or freight 
tax will raise operating costs on all waterways by a 
relatively uniform percentage (although a fuel tax im
poses a de facto higher tax on upriver movements be
cause of the increased fuel consumption required in 
moving against the current). A section toll would in
crease costs on sections of the waterway system in pro
portion to the costs of improvements and maintenance 
on that section. In general, the effect of a section tax 
on rates for traffic moving longer distances is not likely 
to differ greatly from the effect of a fuel tax because 
tolls for high-maintenance areas and those for natural 
portions of the waterway system will tend to average 
out. Thus, although some cross subsidy is created by 
the imposition of a fuel tax on users who only use the 
natural portions of the waterway system, such inequities 
may well create fewer allocation problems than might 
be expected. 

The effect of any toll on rates is a function of the 
profit level of the water carriers and of the elasticity 
of demand for water-carrier service. Pressure from 
railroad rates would result in some tolls being absorbed 
by water carriers. The substantial variation in barge 
rates over the year, however, makes it very difficult 
to measure the amount of toll absorption. To the extent 
that water carriers absorb any part of the user charge, 
the net federal subsidy to water carriers is reduced and 
the total cost of transportation to society is reduced by 
the amount absorbed. If water-carrier rates rise as a 
result of user charges, less traffic will be diverted 
from railroads. Given the continued maintenance of both 
rail and water service, there will be some optimal user 
charge on waterways that minimizes the total govern
ment subsidy to both modes and minimizes the total cost 
of transportation to the general public. 

From the viewpoint of economic efficiency, imposing 
user charges results in allocation efficiencies as well 
as minimized government expenditure. Such a pricing 
mechanism also shifts the cost of the service to those 
who benefit from it-shippers and the buyers of products 
shipped-which economists generally consider preferable 
to the government paying part of the cost of the service 
offered (6). It is inconsistent, inequitable, and, as 
shown above, inefficient to finance waterways by govern
ment grant and at the same time require private in
vestors to finance railroad right-of-way until bank
ruptcy prevents further operations. 



CONCLUSIONS 

Railroads are frequently prevented from raising rates 
on "captive" traffic to a point where they can earn a 
reasonable return on total investment on the grounds 
that such rates would be unreasonably high and therefore 
unlawful. At the same time, water carriers argue that, 
whenever a joint water-rail rate would result in a lower 
rate to the shipper than an all-rail rate, railroads should 
be compelled to interchange with water carriers on a 
nondiscriminatory basis. Water carriers raise or lower 
rates in response to market conditions; railroads are 
compelled by law to provide service only at published 
prices. This amounts to forcing a railroad to give traf
fic to its competitor, who responds to market conditions 
in a way rail carriers cannot respond and receives sub
sidies rail carriers do not receive. Permitting railroad 
sharpshooting and mild price squeezing helps to redress 
the competitive imbalance between the modes. Imposing 
user charges further reduces the financial imbalance. 
User charges and increased rail pricing freedom would 
lower transportation costs to society and encourage a 
more equitable distribution of resources within the 
transportation system. 
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This paper presents an analysis of the economic incentives for a particu
lar air carrier to provide air service to a particular point. Economic cross 
subsidization is discussed as it exists in many industries other than do
mestic air service. A suggested definition of economic cross subsidization 
is presented as well as an argument for recognizing this economic con
cept as primarily one of allocation of revenues rather than as primarily an 
allocation of accounting costs, which has been the traditional approach. 
Issues of product definition are also discussed. 

There are a variety of proposed legislative measures 
currently before the Congress designed to reform eco
nomic regulation of the domestic airline industry. 
During the debate over regulatory reform, a central 
argument offered by the industry in defense of the 1958 
Federal Aviation Act and against regulatory reform has 
been that there is extensive interdependence among air 
travel markets in the domestic airline industry and that, 
because of important economic cross subsidization of 
air routes, many air travel markets cannot stand on 
their own but must be supported by other m:u·lcets (1, 
~,1,,i), Deregulation, the argument continues, would 

result in "cream-skimming, "the collapse of the cross
subsidy system, and wholesale abandonment of service. 
From the point of view of this paper, the primary sig
nificance of this argument is in its assertion that, if ex
isting cross subsidization among the routes of a partic
ular carrier were removed by some external force, that 
removal would result in wide-scale abandonment by the 
carrier of points currently served. If such abandonment 
by carriers is not the result of an external removal of 
supposed interdependence among markets, then the 
argument loses its significance and need not be con
sidered an important issue in regulatory reform. 

Opponents of regulatory reform have argued that ex
tensive cross subsidization currently exists between and 
among markets (or points served by particular carriers) 
and that the removal of cross subsidization would mean 
an end to profits that are necessary to support marginal 
service to marginal points served and would thus des
troy a national, integrated system of air service. In
herent in this arg1.11nent is the belief that (a) many of the 
markets served are not independent markets that can 




