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•THE PRICING of transport services can fulfill the following four functions: (a) ration 
available resources among potential users, (b) provide a fund from which the cost of 
transport services can be met, (c) redistribute income by supplying costly services at 
low prices to needy people, and (d) enable the authorities to levy taxes. 

It is generally agreed that cheap transport services are an inefficient way of helping 
the needy: inefficient in the sense that, for a given expenditure, it is possible to give 
more effective help to the needy in other ways, for example, by family allowances. 
This aspect of pricing will, therefore, not be discussed here further. 

Nor will the use of transport prices to raise taxation be discussed further. In some 
fields, particularly the pricing of roads, there is no clear distinction between the 
amounts paid by users to cover economic costs and the amounts paid as tax revenues. 
But it is important to make this distinction. This survey will attempt to apply the eco
nomic principles that govern the optimal use of resources to the determination of the 
prices appropriate to road transport services. Once these prices are established, it 
is always open to a community to adjust them by the imposition of taxes or the granting 
of subsidies, in accordance with the general principles of taxation. 

PRICING TO RATION SCARCE RESOURCES 

The use of any scarce resource is encouraged by low prices and discouraged by high 
ones. If we were interested only in the rationing effect of prices (in making the best 
use of the scarce resource), we would charge every user the costs arising out of his or 
her use, no more and no less. The costs arising out of use consist of two separate ele
ments: (a) costs imposed on the supplier of the transport service as a result of re
sources directly consumed such as wages, fuel, wear and tear-these can be called 
direct costs; and (b) costs imposed on other users such as congestion or rental costs
these can be called congestion costs. 

The price equal to these costs will be referred to here as the economic user charge. 
Thus, by definition, economic user charge = direct costs + congestion costs. [This 
expression is used by Walters (1); a corresponding expression, economic charge = cost 
charge + congestion charge, is used in the Allais Report (2). J 

Where there is no congestion, the economic user charge will consist only of the di
rect costs, i.e., of the value of the resources directly consumed as a result of the pro
vision of the good or service in question. If, when the direct cost is charged, the de
mand for the facility exceeds capacity so that potential users have to queue or squeeze 
up, the economic user charge must include an additional element to balance supply and 
demand. This element, which represents the congestion costs imposed on other users, 
is in the nature of a scarcity rent. 

To illustrate the argument, consider the appropriate economic user charges for (a) 
the hire of a truck, (b) the use of a metered parking space, and (c) the use of a road. 
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Hire of a Truck 

Any journey made by a truck will result in additional money costs to the owner such 
as the costs of fuel, oil, and tire wear. These direct costs are known, and no rational 
owner would hire out his truck if they were not covered. As long as they are covered, 
any price that will contribute something extra toward overhead is worth having. There
fore, as long as haulage prices are such that direct costs are covered, the truck will 
move. If the contributions to overhead are not high enough to meet all the costs of the 
truck owner, the truck will not move for long; some owners will be forced out of busi
ness. This will reduce the haulage capacity available and increase the prices obtain
able by other truckers. The trucking fleet will become smaller but more profitable. 
If, on the other hand, the haulage rates obtainable by a trucker are high enough to meet 
all his overhead and to give him exceptionally high profits, it is likely that other truck
ers will enter the business, push down the rates, and make the industry bigger and 
less profitable. The trucker will generally charge as much as the market will bear, 
which is the economic user charge and which may or may not cover his total costs. In 
the short run, the prices charged by haulers will be determined by the demand-and
supply conditions in the market and not by the total costs of trucking firms. 

If entry into the industry is restricted by monopoly or by governmental regulation, 
those fortunate enough to be in the business will earn abnormal profits. But as long 
as rates are determined by supply and demand, they could be regarded as the eco
nomic user charges appropriate to the situation prevailing in the absence of a com
petitive market. 

Use of a Metered Parking Space 

The economic user charge for metered parking spaces should not be less than the 
direct cost of operating the meters. If at this price the demand for spaces exceeds 
the supply, the economic user charge will be the price at which supply and demand 
roughly balance, i.e., the price at which there is an acceptable probability that casual 
parkers will be able to find spaces readily. If the price were to be pitched too high, so 
that there were always large numbers of parking spaces vacant, the vacant parking 
spaces would represent a waste of resources. If the price were pitched so low that 
there were manv people looking for spaces for long periods, the price would not suc
ceed in the object of allocating the spaces quickly to those prepared to pay for them. 
The British Ministry of Transport suggests that the optimum utilization of meter bays 
is about 85 percent, with 15 percent available at any one time. 

As demand fluctuates from place to place and from time to time, it cannot be ex
pected that any one price will result in a utilization of 85 percent, or any other desired 
figure. It is desirable to charge different prices for different areas, to vary prices 
with the time of day and the time of year, to introduce as much flexibility as possible 
into parking charges, and to fix rates that are a sensible compromise between the ideal 
in theory and the achievable in practice. 

This is not the place to discuss in detail the problem of charging for parking (4). 
The purpose of mentioning the subject is to give an example of a transport service 
where quite clearly the economic user charge bears no relationship to the direct cost 
of supplying the service, which is often small compared to the rental value of the land. 
The main economic cost of parking in city centers is that other would-be parkers or 
land users are deprived of the use of the space; the economic user charge is deter
mined by the pressure of demand on a limited supply of space. 

Use of a Road 

In the previous examples, the capacity of both the truck and the parking space is 
fixed; the truck can usually accommodate one truckload and the parking space just one 
vehicle. The capacity of a road is, however, variable. It can carry few or many ve
hicles at different levels of service. At low traffic volumes vehicles do not interfere 
with one another and do not increase the costs of one another. But as traffic volumes 
rise, delay costs become of increasing importance. These costs include loss of time, 



higher fuel and running costs, and lower utilization of vehicles and their loads. What 
then is the appropriate economic user charge? 

7 

At low volumes, where vehicles do not impose costs upon one another, the eco
nomic user charge is the direct cost, i.e., the costs to the highway authority that arise 
out of the use of the road system. As and when roads become congested, the economic 
user charge should include an element to reflect the congestion costs imposed on other 
road users in order to bring about the optimal use of the road. The principle of charg
ing for the use of congested roads, and thEi methods that might be employed, have been 
discussed elsewhere (!., ~. ~. t .?_, ~). Congestion costs arise out of scarcity, the 
scarcity of road space. This scarcity can enable the owners of a congested road to 
levy a rent on the users, a rent equivalent to the rents chargeable by land owners, the
atre and hotel operators, and all who own scarce resources and make them available 
to others. It is evident that the benefits obtainable from a congested road are largest 
when the rent required from each user just equals the congestion costs resulting from 
his presence. For if the rent demanded falls short of the congestion costs imposed, 
some users will be attracted to the road even if the benefits to them fall short of the 
costs inflicted by them on others. And if the rent demanded is in excess of the costs 
imposed on others, some potential users will be unnecessarily debarred from using 
the road. 

The imposition of extra taxes on congested roads has been attacked as unfair, on 
the grounds that road users already pay for congestion in terms of delay and frustra
tion, and that the imposition of a congestion tax would add insult to injury. But this 
objection, though at first sight reasonable, cannot be sustained. Those who have to 
take their holidays in the summer have to put up with congestion and with high hotel 
charges. These high seasonal charges encourage those who can take their holidays 
off-season to do so, and in this respect those who must holiday in the summer are re
lieved of congestion. Insofar as the summer peak cannot be shifted, the peak charges 
enable the hotels to provide the facilities that are required only by the peak users. The 
imposition of additional charges at peak times is beneficial as it promotes the better 
use of scarce resources. Peak charges are taken for granted in the telephone and 
electricity services, although for good psychological reasons they are described in 
terms of off-peak reductions rather than of peak-hour increases. But the principle 
is the same. 

PRICING TO MEET TOT AL COSTS 

Hitherto the argument has been concerned with the rationing function of pricing in 
making the best use of existing resources. The second function, raising sufficient 
funds to pay for the provision of transport facilities, has not been dealt with. In the 
case of the truck we saw that if the revenues being earned from the use of scarce re
sources are large enough to give big profits to operators, further resources are at
tracted to the industry, which tends to become larger and less profitable. Conversely, 
if revenues are insufficient to cover total costs, some vehicles drop out; and the in
dustry becomes smaller and more profitable. This suggests that for any facility, in
cluding a road, there will be an optimal size and level of congestion at which, if the 
economic user charge is levied, the costs of the facility are just balanced by payments 
from users. If a facility is of the optimal size, the economic user charge will serve 
two functions: (a) ration available road space in the most efficient manne1·, and (b) 
raise sufficient funds to cover total costs. Economies or diseconomies of scale in 
highway construction would require this conclusion to be modified without, however, 
affecting the basic reasoning. 

The economic user charge does not include an element to meet fixed costs, i.e., 
costs that do not arise directly out of use. Under the optimal conditions described 
above, the revenues from congestion charges will exactly balance the fixed costs, and 
the facility will break even. If there is more than optimal congestion, the levying of 
the economic user charge will produce a financial surplus, indicating that expanding the 
congested facility is in order. If there is no congestion, the economic user charge will 
not cover fixed costs; the implications of this are discussed below. 
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THE PRICING OF CONGESTED ROADS 

A number of cheap and simple methods of taxing vehicles under conditions of con
gestion were described in the Smeed Report on 1·oad pricing (5). One method required 
that each vehicle have mounted on it a meter that would be actuated by signals from the 
road at different "pricing points." Another method was based on continuous pricing 
while vehicles are traveling in defined "pricing zones," payment being made by the 
purchase of "throw-away" electrolytic timers (such as special batteries) that would 
be activated in the pricing zones and discarded when exhausted. Yet another method 
was based on the idea of a daily license or "sticker" that would have to be used in con
gested a1·eas. The Smeed Committee de cribed 6 mete1· systems that, it considered, 
might be developed into effective charging methods. 

The Committee's examination of charging methods was based on 17 "opei-ation.al 
requi1·ements for a road pricing system," which it laid d0wn, and on a cost target of 
$5 per vehicle per year for the meters. The Committee also examined the likely road 
prices that woulcl be required, and suggested that 10 shillings an hour ($1.20 at the 
current exchange rate) might be the appropriate price for a private cai· in central 
London where present traffic speeds are 10 mph. It reckoned that the effect of such a 
charge could be to reduce traffic volumes and to raise speeds by 20 to 25 percent. It 
suggested that slow or bulky vehicles should be charged more than private ca1·s, in 
proportion to the congestion caused. 

The teclmical conclusions of the Smeed Report do not appear to have been challenged, 
and work on the development of pricing equipment is proceeding in Britain. It may, 
therefore, be assumed that there are no major technical difficulties in levying a con
gestion tax roughly approximating the congestion costs imposed on other road users. 
There would, of course, be political difficulties, but these need not be insuperable, 
particularly if the revenues are used to expand the highway systems in the congested 
areas. 

Pricing the use of congested roads may be particularly appropriate in developing 
countries that are often short of capital for investment; their needs are large and their 
current surpluses small. Yet many of them suffer from excessive traffic congestion 
in places · even the sparsest areas appear t0 support substantial numbers of people who 
possess motor cars. In such situations, the use of congestion charges to finance road 
schemes could make a particularly valuable contribution to the developing country . 

.l4'tlrtnermore, rieveiuping cuuul1.it::~ a.i·t:: iii a. iiJ.Ui-c ouita.b!~ p:;; ... ~b.clcgi~~l ~c::diti~~ 
to introduce new road-charging methods than are developed ones, whose charging meth
ods were devised before the economics of traffic congestion were generally understood. 
Developing countries need not be hampered by traditional attitudes in their search for 
the most efficient methods of financing roads. 

THE PRICING OF UNCONGESTED ROADS 

One of the characteristics of roads in developing countries is that many of them are 
not congested and, if subject to the economic user charge, would not earn enough rev
enues to cover their total costs. This problem arises essentially from the "lumpiness" 
of roads, which have to be built to minimum standards for physical reasons. A road 
20 ft wide carrying 100 vehicles a day may be uncongested and, therefore, in the eco
nomic sense, too large. Unfortunately it is not possible to move the same traffic on 
a road 2 ft wide that is filled to its optimal economic capacity by 1,000 vehicles, each 
under 1 ft wide; the choice often lies between having a road with excess capacity or 
having no road at all. 

The following questions arise: (a) What is the economic user charge for an uncon
gested road? (b) How can it be collected? (c) If the economic user charge is insuffi
cient to cover total costs, how is the road to be paid for? 

Before these questions are considered, it is necessary to see the order of magni
tude of the costs involved. Both the construction and the maintenance costs of roads 
vary widely with terrain, climate, and type of construction. The data from Venezuela 
(.?) can be used for illustration. Soberman distinguished between construction and 
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TABLE 1 

ROAD COSTS AT DIFFERENT TRAFFIC VOLUMESa 
(U .s. dollars per km per year) 

Type of Road 

ADT Type of Cost Earth Gravel Bituminous 

Amount Percent Amount Percent Amount Percent 

50 Construction 301 24 603 31 
Fl.xed maintenance 335 27 1, 161 59 
Variable maintenance 602 49 201 10 

Total 1, 238 100 1,965 100 

200 Construction 301 10 603 24 3, 000 56 
Fl.xed maintenance 335 11 1, 161 45 2,322 43 
Variable maintenance 2,410 79 804 31 44 1 

Total 3,046 100 2, 568 100 5,366 100 

800 Construction 603 12 3,000 55 
Fl.xed maintenance 1, 161 23 2, 322 42 
Variable maintenance 3, 216 65 17 6 3 

Total 4,980 100 5, 498 100 

1,600 Con st ruction 3, 000 53 
Fl.xed maintenance 2,322 41 
Variable maintenance 352 6 

Total 5,674 100 

~From Soberman (_~). 

maintenance costs, and divided the maintenance costs into their fixed and variable com
ponents. The fixed maintenance costs were those "largely independent of traffic den
sity ... caused primarily by climatic factors and . . . vegetation"; variable maintenance 
costs were those depending primarily on "traffic intensity and the frequency of heavy 
trucks ." 

Construction costs in U.S. dollars per kilometer for two-lane roads, 7 .2 meters 
wide, were found to be: 

For earth roads, 

For gravel roads, 

For paved (bituminous) roads, 

Maintenance costs were found to be: 

$ 3,010 

$ 3,350 

$25,000 to $45,000 

ME = 335 + 12.05 (ADT) 

Ma = 1,161 + 4.02 (ADT) 

Mp = 2, 322 + 0.22 (ADT) 

where ME, Ma, and Mp represent the costs in U. S. dollars per year of maintaining 
one kilometer of earth, gravel, and paved road respectively, and ADT r epresents the 
average daily traffic. 

By converting the construction cost to an equivalent annual amount, assumed to be 
one-tenth of the_ whole, it is possible to express all these costs in terms of U.S . dollars 
per year for different average daily traffic flows. Costs for ADT's of 50, 200, 800, 
and 1,600 are given in Table 1, which also gives the percentage that construction costs, 
fixed maintenance costs, and variable maintenance costs are of total costs . Over the 
relevant ranges , construction costs account for 56 to 53 percent of the total costs of 
paved roads; 31 to 12 percent of the costs of gravel roads ; and 24 to 10 percent of the 
costs of earth r oads. The remaining costs are maintenance costs, but variable main
tenance costs (i.e ., maintenance costs that result directly from the movement of ve-
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hicles) account for 1 to 6 percent of total costs of paved roads, 10 to 65 percent of 
gravel roads, and 49 to 79 percent of earth roads. 

THE ECONOMIC USER CHARGE FOR AN UNCONGESTED ROAD 

Walters (1) holds that variable maintenance costs, because they are the only costs 
arising from- a journey, constitute the economic user charge. Others argue that be 
cause all maintenance costs can be avoided in the short run (by a decision to cease 
maintaining the road), all maintenance costs should be included in the economic user 
charge. Economists appear to agree that the economic user charge includes the vari
able maintenance costs and excludes the sunk construction costs. The disagreement 
on the treatmeP of fixed maintenance costs is of practical impo.rtance b cau e these 
costs can be a major element in the expenditure on gravel roads (Table 1). 

COLLECTING THE ECONOMIC USER CHARGE 

The obvious candidates for meeting the costs of uncongested roads are fuel and tire 
taxes, the revenues of which increase with road use. The tire tax is closely propor
tional to road wear but has the disadvantage that it tempts road use r s to travel on worn
out tires . 

According to the data given in Table 1, a fuel or tire tax designed to meet total or 
variable maintenance costs on an unpaved r oad will cover much more than these costs 
on paved ones. The coexistence of major paved and unpaved roads in developing coun
tries leads to one of the big difficulties in applying the principle that road users should 
be required to pay the maintenance costs but not the construction costs of uncongested 
roads. As long as these roads are unpaved, road use r s are required to pay substan
tially toward their costs; but as soon as capital is expended on paving a road (capital 
that is found from general tax revenues), maintenance costs are reduced, and economic 
t heory suggests that payments by users should suddenly fall . For example, those who 
hold that only maintenance costs should be charged to users would rec1uire their con
tribution to drop from $4,377 to $2,498 on the paving of a g1·avel road carrying an ADT 
nf Ron vP.hicl P.R (Table 1): and those who hold that only variable maintenance costs 
should be charged must advocate user charges to drop from $3,216 to $176, i.e. , that 
road users should be charged virtually nothing.for driving vehicles on uncongested 
paved roads. There are sound reasons for this: the savings enjoyed by road users 
are (under competitive conditions) likely to be passed on to other sections of the com
munity; and some roads would not be improved if users were required to pay the full 
costs . Nevertheless, the proposition conflicts with the common sense of the layman, 
who will ask why the road user should not be required to contribute to the construction 
of an asset that brings him substantial savings, savings in vehicle operating costs as 
well as in road maintenance costs. He may even suggest that a fuel or tire tax that 
covers maintenance costs on gravel roads and total costs on paved ones is a reason
able compromise to aim for in this imperfect world. 

Implicit in the assumption that r oad users should be required to pay only the costs 
arising out of r oad use, and not the capital costs of const ruction, is the assumption 
that the construction of roads should be planned and financed by a planning organiza
tion, external to the road users , which has the ability tb assess national priotities 
and to expend taxpayers' money accordingly. According to this view, there is no nec
essary relationship between investment priorities in transport and the amounts that 
road users are prepared to pay for t raveling on uncongested roads . The assumption 
that administrators in developing countries can get adequate roads built without requir
ing them to be paid for in full by user charges is crucial, and may not be valid. In the 
developed countries with relatively sophisticated planning techniques, there is little 
evidence that the allocation of funds to roads is based on the rational judgment of cen
tral planners. To expect developing countries to do better may not always be realistic. 
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OPTIONS IN COVERING TOTAL COSTS 

Should we then rely on the second function of prices, and charge users with a view 
to meeting the total costs? Such a policy is bound to result in some economic losses 
because of the underutilization of roads: traffic that can bear only the economic user 
charge would be frustrated if required to pay more. In the case of uncongested roads 
there is a conflict between the function of prices to ration road space and their func
tion as a means of providing it; a price that will optimize the use of the road will be 
too low to cover total costs, and a price that will be high enough to cover total costs 
will cause the road to be partly wasted. There is no general answer to this dilemma: 
to determine policy in any particular case one must see the extent to which the charg
ing of total costs will discourage traffic and, on the other hand, the size of the deficit 
that would result if only the economic user charge is levied. 

If deficits are small, they may be covered by annual license fees that would not 
discourage the use of roads but might discourage the growth of the vehicle population. 
In some cases it may be found that charging full road costs would have a negligible ef
fect on traffic. For example, calculations made for Indian roads suggest that a tax 
equal to 12 percent of road transport costs would be sufficient to pay for the whole road 
system, even at the present low vehicle density. In other cases, the deficit might be 
made up out of the proceeds of property taxes levied on those who enjoy improved ac
cess as a result of the road. 

It is unwise to generalize about these matters in view of the lack of data. In order 
to apply the appropriate economic principles in any particular situation, we need to 
know a great deal more than we do already about the costs arising out of road provi
sion and use, particularly regarding the effect of different kinds of vehicles on the 
lives and maintenance costs of both paved and unpaved roads in developing countries. 
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