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The principal problem confronting Congress as it develops a public program is to en-
sure that the program does not treat the symptoms of inept pricing of existing facilities 
and the inappropriate economic organization of the private industry that uses the public 
facilities. These 2 conditions give rise to a political demand for excessive investment 
to deal with peak loads. 

I shall present two principal examples: The first, the simpler and less controversial, 
is airports. The argument I shall make is essentially that made by Eckert (1). Air-
ports are customarily owned by municipalities or county govermnents and administered 
by boards or authorities that do not seek to maximize net receipts. Because they are 
nonprofit institutions, the civil servants or boards who run them are in no position to 
capture the benefits of appropriate organization of the airports. Airport authorities, 
at least in large cities, are entrusted with allocating something that is quite scarce 
and valuable: the use of airport runways. At the largest cities the value of airport 
runways (in terms of opportunity cost, which is the alternative use of the runway) may 
be as great as $4,000 per minute. 

One might reasonably expect that airport authorities would begin their considera-
tions with the pricing of runways. They typically do not do so, however. Until 1969 
relatively little attention was paid to what in fact they did, but that year Professor 
Michael Levine of the University of Southern California Law School produced an article 
that conceptualized the behavior of airport authorities. Such authorities typically begin 
by auctioning off monopoly rights to auxiliary services in the airports—newsstands, 
restaurants, bars, parking concessions, the right to rent automobiles, and so on. This 
ensures that the airport authority will capture such monopoly gain as is generated in 
the exclusive rights to provide such services. Having done that, the airport authority 
customarily proceeds to set the price of runways in an effort to have the airport break 
even. As I have said, the airport authorities are not expected to earn a profit. In some 
of the smaller airports, this results in the runways being provided at no price at all. 
At the larger airports this usually results in the airport authority engaging in a process 
of average-cost pricing, trying to break even by allocating the cost of the runway, most 
frequently levied on the basis of the weight of the aircraft. This means that the fee for 
private planes may be $5, $10, or $ 2 5 andthe fee for a large commercial plane may 
be several hundred dollars. These fees are typically undifferentiated by hour of use 
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of the runway. 
The consequences of this should be easily predictable. The average level of charge 

for the use of the runway is so low that the fee does not provide the usual function of a 
price of encouraging economy of an existing supply. In particular, the fee is so low for 
general aviation aircraft that a major airport may prove to be the cheapest place to land 
a light plane. Even for a large commercial plane, the fee is so low relative to the total 
cost of operation as to amount to a negligible discouragement. For example, in the late 
1960s it cost a major airline approximately $5,500 to fly a 707 from Los Angeles to 
New York and then only $75 to land at Kennedy Airport. The airline was rational, then, 
in acting as if that fee did not exist. On the other hand, the actual cost (again in the 
economist's definition of cost as the sacrificed alternative) of using a runway might be 
exceedingly high. Park and Carlin, 2 Rand Corporation economists, estimated that at 
the major facilities such as Kennedy Airport the opportunity cost of landing a 707 at peak 
hour was in the range of $1,800 to $2,000. 

Under these circumstances one gets what could easily be predicted by analogy to 
other forms of nonpricing rationing. In the case of airplanes, it is the most expensive 
form of queuing in society. The queuing takes, on the one hand, the form of a line of 
planes waiting to take off and burning well over $25 worth of fuel per minute and a much 
more expensive form, on the other hand, of planes flying around in stacks waiting for 
their turn to land. In such a queue a full 747, including the value of the passengers' 
time, could easily turn in queuing costs of more than $1,500 an hour. 

The airlines deal with allocation of runway space as one would expect. They typi-
cally get together and allot to one another slots for taking off and landing. This means 
that the runway does not go to its highest valued use as it would if, for example, the 
right to use a runway for 30 seconds were auctioned off. There is the further problem 
that the airlines have the general characteristic of relatively low load factors. The 
Civil Aeronautics Board creates an underuse of resources, which in this instance man-
ifests itself in load factors of planes of only about 50 percent. The airlines fly planes 
too frequently partly because this is a form of service rivalry and partly because the 
low level of the user charges at airports does not discourage them from doing so. The 
excess demand for runways, which this organization of airports and of airlines tends 
to produce, inevitably gives rise to a political demand for building additional airports. 

However, the proliferation of airports involves a problem that the situation at Wash-
ington, D.C., exemplifies perfectly. National Airport is located near downtown Wash-
ington and approximately at the center of the metropolitan area. It encountered the 
phenomena that I have just been describing: National was thought to have an excessive 
rate of utilization and therefore generated a political demand for the building of a second 
airport. National Airport was and is owned by the federal government. The federal 
government therefore was the entity that built the second airport—Dulles Airport in 
northern Virginia, some 26 miles from downtown Washington. National Airport is more 
convenient to the vast majority of residents of the Washington area and to virtually 
everyone who makes business trips in and out of Washington. The airlines charge the 
same fees both to Dulles and to National Airport. Because the great majority of pas-
sengers prefer to use National, the Federal Aviation Administration has to find some 
method of allocating passengers between National and Dulles. Rather than engage in a 
form of price rationing, it requires that 4-engine jets use Dulles, that planes going 
farther than approximately Kansas City before their first stop use Dulles Airport. This 
deals imperfectly with the problem because most passengers going longer distances 
have the option of transferring at Chicago, St. Louis, Memphis, or other points to a 
plane going to their final destination. Accordingly, Dulles is an underused facility and 
National Airport is an overused facility. 

Thus, no matter how many airports one builds, the problem tends to survive because 
the demand for building the redundant airport is itself a symptom of what is wrong with 
the industry. What then would be the solution to the problem? 

First, a change should be made in the method of allocating runways. There is no 
reason why airports ought to be in the public sector of the economy. This is not a 
facility that the private sector finds impossible to price. Specialized firms, or air-
lines, or groups of airlines could run airports as firms ran railroad stations, charging 
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one another and nonowner users for the services of the airport. Short of that, however, 
the airport authorities could be instructed to price the runways so as to eliminate the 
queuing situations. They might auction off the rights to use the runways at 30-second 
intervals. The price would then be higher in peak hours than in off hours. The use of 
the runways during times of peak demand by people who have relatively high time values 
would be priced according to the highest value. Such pricing would get rid of most 
general aviation from major airports though by no means all. Some people flying gen-
eral aviation planes have high time values, for example, those flying desperately sick 
relatives into major cities to get them to the hospital to save their lives, and would pay 
peak-hour fees. 

Second, the airline industry ought to be "decartelized" by abolition of the Civil Aero-
nautics Board. The industry would then be an ordinarily competitive one and would 
reflect the varying user charges at varying hours of the day in differential fares. It 
would cost more to fly at 5:30 p.m. than at 2:30 p.m. and more at 9:00 a.m. than at 
11:00 a.m. Accordingly, a large number of people who have the discretion of flying at 
off hours would do so to take advantage of the lower fares. 

These changes would render the existing supply of airports adequate for several 
decades in the future. The present policy as embodied in the establishment of a trust 
fund for the building of airports in 1970 is likely to cause a proliferation in major cities 
of redundant airports of the character of Dulles. Alternatively, it gives rise to a great 
deal of acrimony at the local level as people, out of consideration for the environment 
or for other reasons, oppose the building of airports. 

The second example is the building of roads, especially freeways in urban areas, 
and rail transit facilities in major cities and the effort to revive the transit industry. 
Roads, like airport runways, are given away at prices so low that the users act as if 
the roads were free. The prices that governments charge for roads are excises on 
gasoline levied at the pump. This method of pricing.is  used for only one reason: It is 
an economical tax to collect. Gasoline is the only input into automotive transportation 
that is regularly metered, and thus the marginal cost of measuring the tax at that point 
is the lowest possible. Unfortunately, this method of pricing roads has nothing else 
to be said for it. The excise is so low relative to the total cost of operating an auto-
mobile that it does not serve as a price should to encourage economy of the existing 
resource. Especially under the federal Highway Trust Fund established in 1956 and 
the state counterparts, the user charges on roads, even though they do not discourage 
use of present roads, are earmarked for the building of further roads. This situation 
is parallel on all grounds to that of the airports. 

A further objection to this form of road pricing is that it does not appropriately in-
dicate to governments what additional facilities are demanded. Once again, this method 
of pricing creates queuing in rush hours: in this instance, queuing of automobiles to 
get into central business districts of major cities in the morning and to get out in the 
evening. This gives society the grossly erroneous impression that there is a demand 
for further radial facilities to and from central business districts. Actually, the demand 
for trips in and out of central business districts is relatively static. In 1960 some 11 
percent of all trips in the Chicago metropolitan area were in and out of the Loop. This 
is now down to 8 percent and is expected to be down to 5 percent by 1980. The growth 
in trips in metropolitan areas is mainly between suburbs—the sort of trip that is handled 
by circumferential roads of the character of Mass-128 and 1-49 5 around Boston, the 
beltways around Baltimore and Washington, and the San Diego freeway in Los Angeles. 
Such roads handle not only the growing trips between suburbs but also people who have 
no business in the metropolitan area at all, who are simply going around the city in-
cidental to a trip between other cities, and who, in absence of the circumferential road, 
would drive through the interchanges of the radial freeways in the central business district. 

The queuing on radial freeways and other radial routes in rush hours as a result of 
the nonprice rationing of roads causes the public to line up into political camps advocat-
ing building additional freeways on radial routes or, alternatively, rail transit systems 
that are inevitably in a radial pattern. As transit systems are now organized, there is 
inadequate demand even for bus operation except on radial routes in most cities, and 
there is demand adequate to justify rail service only on radial routes in all cities. 
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Transit, no less than the airlines, is an inappropriately organized industry. Transit 
is provided as a series of monopolies operating mainly in radial patterns, but essen-
tially entirely on linear routes or specified routes in which the vehicles, mainly buses, 
operate on announced schedules. 

The consequence is that in virtually all cities only radial routes from central bus-
iness districts are profitable. Transit enterprises hope that such routes will cross 
subsidize other routes, though this becomes increasingly unlikely over time. The de-
mand for the radial trip on public transit has declined steadily. The service on buses 
is similar to service on the streetcars: stops at every block in a vehicle that has a 
40- to 50-passenger capacity and travels approximately 10 mph. The expenditure in 
time to travel on such a vehicle is so great that, as their incomes rise, people tend to 
turn away from such vehicles and toward private automobiles. Accordingly, transit 
has been one of America's most conspicuous declining industries. 

A further consequence of this organization of transit is that the industry is overly 
capital intensive. The high level of wages in the transit monopolies causes them to 
choose a relatively large vehicle—a diesel bus having 40 or 50 seats—for the urban 
collection and distribution function. For line-haul functions for longer distances, the 
industry frequently—though not always—uses rail vehicles, which usually travel at 18 
to 35 mph. Such vehicles have the indisputable advantage that they have private rights-
of-way as rapid transit lines and thus do not get caught in the queues created by the 
nonprice rationing of roads. 

This, briefly stated, is the problem to which the Urban Mass Transportation Assis-
tance Program was directed. The program had its inception in 1961, has been sep-
arately funded since 1964, and has been a major division of the Department of Trans-
portation since 1968. Until recentiy this program was limited to making capital grants 
to transit systems for the building of rail lines, for the purchase of rail vehicles, for 
the replacement of buses, and for a series of rather markedly unsuccessful demonstra-
tion projects. Alout two-thirds of its funds have gone into the building of rail systems. 
Some 85 percent of the funds go into capital grants of all sorts. 

Most obviously, it tends to make more capital intensive an industry that has an eco-
nomic organization that already tends to make it overly capital intensive. During most 
of the program's history, it has given capital grants in a 2 to 1 ratio of federal to local 
funds. This means that the capital cost of buses, rail vehicles, and rail systems has, 
in general, been reduced to a third of what it would otherwise have been. More re-
cently, 4 to 1 grants have been permitted. Thus, the capital cost is reduced to ap-
proximately a fifth of what it would otherwise be. With respect to buses, this gives an 
incentive to substitute depreciation for maintenance and shortens the optimal life ex-
pectancy of buses by about 50 percent. 

The capital grants are similarly an incentive to build rail systems in major cities. 
We now have a considerable body of knowledge to enable us to draw conclusions about 
the consequences of the imposition of a rail line. The experience of UMTA-financed 
lines in Chicago, Cleveland, and Boston has been relatively consistent. They have at-
tracted 80 percent or more of their passengers from preexisting public transportation 
and usually 8 to 12 percent of their passengers from automobiles. The rest are typ-
ically people who did not make the trip previously. The superiority of the services of 
rail systems to bus lines is usually enough to divert about the equivalent of a 6-month 
to a 1-year increase in the number of vehicles. This, in turn, is too small relative to 
the daily variance in the number of vehicles to be perceived. For example, the build-
ing of the Quincy line of the Massachussets Bay Transportation Authority is thought to 
have diverted about 900 vehicles a day from the radial Southeast Expressway to the 
Boston central business district. But this expressway handles 80,000 to 120,000 ve-
hicles per day normally. Freeways of this character usually have a traffic increase of 
4 percent per year or so, and thus the diversion is imperceptible relative either to the 
variance or to the growth. The early experience of the Bay Area Rapid Transit in San 
Francisco appears to be consistent with this experience in other cities. Reportedly, 
some 70 percent of its passengers are former passengers of preexisting bus lines, 
and the diversion of motorists is imperceptible relative to the entire number that 
use the San Francisco Bay Bridge. The system cost approximately $1.6 billion 
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and is now expected to lose approximately $20 million per year. 
The completion of one large system and the publicity that its experience will inevi-

tably receive will probably begin to dissipate the enthusiasm for building such systems 
elsewhere in the United States. The same line-haul function can be served by operation 
of existing diesel buses on reserved lanes of freeways as is done on the Shirley Highway 
in Washington for less than 20 percent of the investment. A simple system of admitting 
automobiles to freeways by traffic lights at on-ramps at a rate that will maintain a 50-
or 55-mph freeway speed and of admitting buses without their queuing for those traffic 
lights will provide as many external benefits as or more than the building of rail sys-
tems for less than 2 percent of the investment of building rail systems. 

Making the transit industry more capital intensive, as the Urban Mass Transporta-
tion Assistance Program does, strengthens the union in the field by adding to the co-
operant capital that the union members operate, but the program strengthens the union 
in 2 other respects. Section 13c of UMTA's statutory authority requires that a public 
body, in order to receive an UMTA grant, must secure the agreement of its union to 
the proposed investment or demonstration project. This ensures that the capital in-
fused into the industry will be used in complementarity to the union members and not 
in substitution for them. The agreement also gives the union a bargaining ploy to se-
cure additional benefits. Fnally, funds in the program may be used for conversion of 
private transit enterprises to public. This, too, strengthens the union, for it places 
the enterprise in the hands of a nonmaximizing public authority similar to an airport 
authority, which does not have the incentive to minimize costs that a private enter-
prise has. The experience of conversion to public ownership has in general been 
that it has slowed the rate of decline of output, has slowed the rate of increase in 
fares, but has greatly increased the costs of operation, especially wages, of the en-
tire enterprise. 

A further consequence of the program is that it creates a demand for preserving the 
Highway Trust Fund by making more people dependent on it. Mistakes of public policy 
typically generate their own political support by misallocating resources so as to make 
people dependent on continuation of the mistake for their income. The Highway Trust 
Fund is no exception to this. It has made a large number of people dependent on road 
building and collateral activities for their livelihoods. People who dislike road building, 
or who dislike the idea of earmarked taxes generally, usually conclude that the trust 
fund would be improved if some of the funds could be devoted to building of rail systems 
or to bus replacement. To a limited extent, they secured this in 1973. The consequence 
is that now the urban transit monopolies, the public bodies that administer them, and 
the unions in the transit industry have become political supporters of perpetuation of 
the trust fund, incidental to their advocacy of larger portions of the trust fund being 
allocated to their benefit. 

The Urban Mass Transportation Assistance Program has been a failure and must be 
expected to continue being a failure. It was designed to arrest the decline of the transit 
industry without changing the economic organization of that industry or changing the 
pricing of roads. Since what was wrong with the industry was a consequence of inap-
propriate economic organization and of the present method of pricing roads, the program 
could not have succeeded. Transit continued to decline until the increase in the price of 
gasoline in 1973. Since this made driving more expensive to drivers as nothing in the 
program could, transit showed for the first time a reversal in its secular decline. 

Similarly, the one success in the program has been running express buses on re-
served lanes of freeways or otherwise speeding up buses on freeways relative to auto-
mobiles. This has succeeded in attracting drivers to the extent that other UMTA mea-
sures have not because it accomplishes one of the consequences of price rationing of 
roads: It speeds up buses relative to automobiles by getting them out of the queues that 
nonprice rationing of roads creates. 

Appropriate policy in this area would have been suasion of municipal governments to 
give up their urban transit monopolies, auction off the buses one by one, and allow them 
to be operated by owner-operators without restriction as to fares or routes or of entry 
or exit from the industry. Similarly, federal policy should be directed toward an effort 
to develop institutional arrangements for variable user charges on roads. Professor 
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William Vickrey of Columbia University proposes a system of meters on automobiles 
energized from impulses given out from wires embedded in the road. One would then 
be charged five times as much, perhaps, for driving in a rush hour as for driving in an 
off hour. This would have analogous consequences to the variable user charges that I 
proposed for airports. People would schedule in off hours trips they would otherwise 
have made in peak hours. They would avoid central business districts completely on 
trips that would not necessarily take them there. They would have an incentive to form 
car pools. At present, because roads are paid for by the value of one's time that one 
spends on them in the queues, it is a matter of indifference whether one is in one's own 
car or in somebody else's car. If a pecuniary fee were substituted for this, one could 
split the fee by filling up a car. Alternatively, one would have an incentive to use tran-
sit for rush-hour trips, and most important, in the long run, businesses and residences 
would move closer together. Some people would move into town and some businesses 
would move toward the suburbs for proximity to their labor forces. Such trends are 
already in evidence, but variable user charges on roads would serve to accelerate them. 
Therefore, such a policy would tend to be successful, whereas the policy of the Urban 
Mass Transportation Assistance Program is unsuccessful. 

The points I have made contain considerable generality though it is impossible for 
me to go deeply into other examples. In each of the examples I have given, the govern-
ment has accepted the inappropriate organization of an industry and the inept pricing 
practices that have given rise to an excess demand and has behaved so as to worsen 
the problem. The experience ought to be properly cautionary, but economists are not 
notably an optimistic lot. 
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