
Transportation Research Record BB7 

that the increases could be attributed for the most 
part to improved customer and employee accessibility. 

APPLICATIONS 

Possible applications of these results are many. 
The most-important use is in connection with impact 
statements and public involvement programs. This 
application provided the original motivation for the 
study. The results of this study have quantified 
the property value effects of a limited-access high
way. This information can be used for generally 
assessing property value effects in similar loca
tions when a highway is constructed. The effects on 
property value are a great source of public con
cern. This evidence will provide facts for detailed 
discussions on this topic. 

There has been interest in partly financing high
way construction by capturing part of the accessi
bility benefits through property taxes. The prop
erty value effects are caused by the user benefits 
from the highway and do not represent an additional 
benefit. If existing taxes on highway users are at 
an appropriate level, then an additional tax on 
property is not called for. If additional taxes are 
indicated, they could take either form with similar 
long-run effects. · A related point is that care must 
be used in applying the results of the benefit side 
of this study to benefit/cost analyses. Double
counting would result if user benefits were fully 
evaluated and property value effects were added. 

These same considerations do not apply to the 
adverse property value effects of noise. Noise rep
resents an externality that must be considered in 
benefit/cost analysis in order to make efficient 
decisions. The distributional effects of these ex
ternalities might also provide a basis for the pay
ment of compensation to the residents affected. 
Such compensation should be paid to the house owners 
at the time of the highway effects origination but 
not to those who purchase the house after the ef
fects take place. Currently, the Federal Highway 
Administration requires that controls such as noise 
barriers be used to reduce highway noise to 70 dB(A) 
in residential areas unless exceptions a're granted. 
This study might be used to show that, in some 
cases, compensation would prove less costly than the 
construction of noise-abatement devices. 

Finally, this study might prove useful in making 
decisions between various transportation modes. 
Such a choice between modes must be based on all of 
the effects of the construction of each mode. 
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Some Conventional and Not-So-Conventional 

Views of Congestion 
A.O. PEARMAN AND K.J. BUTTON 

The purpose of this paper is to explore the extent to which the conventional 
treatment of highway congestion, as developed in the economic analysis of 
road pricing, provides an acceptable theoretical or practical foundation for 
policy. The conventional theory is first outlined, and it is emphasised that, 
although it is probably technically sound, it relates to highly abstract circum· 
stances. The main body of the paper then develops two themes. First, a 
number of arguments are put forward that imply that, in quantitative if not 
qualitative terms, the conventional analysis of congestion seems unlikely to 

provide an adequate basis for the proper formulation of policy. Second, 
some reasons for regarding congestion as an effective allocative mechanism 
in its own right are given. Although the arguments in the paper are not de· 
veloped sufficiently far to reach firm conclusions of an operational kind, 
there are clear indications that traffic management and related policies aimed 
at securing efficient use of existing highway facilities should proceed with 
care when valuing congestion savings and when assessing optimal congestion 
levels. 
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A great deal of money continues to be spent to re
lieve traffic congestion. A great deal of time is 
spent in traveling in congested conditions. Where 
does the appropriate balance lie? It is all too 
easy, certainly for the layperson, and maybe even 
for the professional, to accept the conventional 
wisdom that congestion is bad, and that it is un
questionably the task of transport planners to elim
inate it. Recent concern on both sides of the At
lantic about securing better use of existing 
transport infrastructure through traffic management 
and related policies has highlighted the issue, but 
perhaps not adequately. 

We queue in congested conditions in shops and 
banks. We wait for a library book to be returned 
rather than buy it. We wait for state hospital 
treatment as an alternative to paying the fees as
sociated with the private sector. Has society got 
it wrong everywhere? Clearly not--and nearly all 
professional transport planners will possess a de
gree of familiarity with the main arguments that un
derlie the determination of the correct level of 
congestion that should be permitted on a highway 
facility . 

However, what we hope to demonstrate is that the 
conventional wisdom of urban traffic congestion is 
nothing like as firmly founded as a textbook famil
iarity with the topic might imply. We express some 
doubts about the theoretical basis of the conven
tional argument, and even more about the value of 
its implications as a guide to policymaking in the 
real world. Congestion, indeed, may even have posi
tive advantages as a device for helping to dis tr ib
ute scarce resources among different sections of 
society. 

The aim of the final section of the paper is to 
assess the implications of the previous sections, 
It cannot offer a neat conclusion, but it does sug
gest that, although we understand a little about the 
way in which we should try to determine the extent 
to which society should tolerate congestion on its 
urban highways, we do not know enough to be sure 
that we have the right balance between expenditure 
of money on the one hand and expenditure of time of 
the other. 

CONVENTIONAL WISDOM 

Economic analysis of traffic congestion has been un
dertaken in a number of ways. One approach, as for 
example by Mohring (1), Kraus and others (_~), and 
Wheaton (3), has it; foundations in conventional 
economic theory. It is a largely algebraic applica
tion of the theory of consumer behavior to circum
stances that are broadly consistent with those found 
on congested urban roads. A second approach, which 
differs more in emphasis than final form from the 
first, is characteristically graphical in its mode 
of thought, starts from a physical description of 
the development of congestion as traffic volumes in
crease, and only becomes an economic analysis when 
the time and other resource conuni tments consequent 
on tripmaking are aggregated into a measure of trip
generalized cost. For the most part, the second of 
the two approaches has received the greater exposure 
in the professional literature, and certainly in 
student textbooks, and it is this that we take as 
our starting point. 

Early thinking on the economics of road traffic 
congestion is described by Pigou (4) and Knight (5), 
but the principal impetus to more -recent work stems 
from the contributions of Walters (~-.!!_) and Beckman 
and others (~). The account that follows draws par
ticularly on the descriptions given by Else (10) and 
Johnson (11). Conventionally, the analysis is based 
on a number of rather restrictive assumptions, the 
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result of which is a tractable problem, but one 
whose solution, it will be seen later, is not neces
sarily very valuable. The assumptions are as fol
lows: 

1. A homogeneous traffic flow moving in a uni
form direction, 

2 . A single road with only one entry and exit 
point, 

3. Resource allocation considered only with ref
erence to the road itself (i.e., ignoring interac
tions with other sectors of the economy), and 

4. A demand for the use of road space expressed 
as a demand for a number of vehicles to emerge per 
time period, with instantaneous adjustment of den
sity over the whole road so that density is uniform 
at every point. 

If we let 

F • flow (vehicles emerging from the road/min), 
o density (averaqe vehicles/mile at a given 

time), 
s speed (miles/min attained over the road) , 
T = time (journey time for any vehicle), and 
L = length of the road (miles) • 

Then the following relations hold, 

T = f(D) 

F = [D/f(D)] L 

T = g(F) 

Equation 1 states that T 
[T m f (D) J, as illustrated in 
1, with f' (D) > O, f'' (D) 
totic to Dmax• reflecting a 
yond which movement along the 

(1) 

(2) 

(3) 

(4) 

(5) 

will depend on D 
Quadrant I of Figure 
> O, and f (D) asymp
maximum density, be
road sizes up entire-

ly. At low levels of density, travel time is almost 
independent of density. 

In equilibrium, the flow of traffic that emerges 
from the road (F) is equal to the product of traffic 
density and speed (Equation 2), speed in turn being 
defined by Equation 3. A combining of Equations 1, 
2, and 3 enables flow to be expressed as a constant 
(L) multiplied by a ratio [D/f(D)], which in graph
ical terms is simply the slope, measured relative to 
the vertical axis, of a ray from the origin to any 
point on the f(D) curve in Quadrant I. This ratio 
is clearly at a maximum when the ray is tangential 
to f (D) (D = o1) , and is zero when either D = 0 or 
as D tends to Dmax' Graphically, Quadrant II in 
Figure 1 constructs the relation between (D/F(D) l 
and D and Quadrant III shows the linear relation 
(Equation 4) between the density/flow ratio and flow 
itself. 

The final step in developing the conventional, 
backward-bending relation between flow and travel 
time involves, algebraically, substitution of Equa
tion 1 and its inverse into Equation 4. Graphically 
this can be achieved by noting that any technically 
feasible flow (F2) in Quadrant III can be associ
ated with two separate travel times (T2' and 
T2 • ') in Quadrant I, via the relation depicted in 
Quadrant II. Thus, the backward-bending relation 
T = g(F) in Quadrant IV can be constructed. 

Thus far, the relations discussed are noneconom
ic, based on the physical characteristics of the 
road in question and the observed behavior of travel 
times as traffic density increases. However, to de-
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Figure 1. Derivation of time·flow relation . 
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termine what flow of traffic will in fact be the 
output of the road, economic concepts are intro
duced. First, it is posited that travel cost will 
be a continuous, monotonically increasing function 
of journey time. This is meant to reflect the fact 
that travel time itself has an opportunity cost (a 
value) and that costs of travel such as fuel con
sumption and engine wear will also generally be 
greater as densities increase and speeds fall. 

As a consequence, it is possible to reconstruct 
the rel Jtion shown in Quadrant IV as a similarly 
shaped relation between travel cost and flow (Figure 
2). T,1is may now be regarded as an average private 
cost C'urve. For any given value of flow, it shows 
the crsts that accrue to the individual of being one 
component of the flow of traffic. In fact , for any 
given flow, one of two possible cost figures will 
arise, either one on the lower part of the curve 
(AB) or one on the upper part (BC) • This rather 
counterintuitive possibility is explained as fol-
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lows. Normally, as more traffic seeks to use the 
road, flow increases and so does cost (points in the 
range AB correspond to such situations). However, 
the strength of demand for use of the road space can 
be sufficiently great that density exceeds the den
sity corresponding to maximum possible flow (D1). 
In this case density is such that speeds decrease 
more than proportionately, and a flow less than the 
maximum results on the high cost portion (BC), of 
the cost-flow curve, the higher costs following from 
the greater time and resource costs associated with 
congested travel. 

In formal terms, demand can be represented by a 
downward-sloping curve (JK) , which implies that as 
the costs of travel fall, more people seek to trav
el. Thus, on which part of the cost-flow curve 
equilibrium is established depends on the precise 
posit i on of the demand curve. 

Given this formalization of the interaction be
tween the demand for use of a road and its cost-flow 
characteristics, a number of questions convention
ally follow. The first asks whether the volume of 
traffic that will choose to use the road is the cor
rect one. The conventional answer is no. Assuming 
that the road can be viewed in isolation, economic 
efficiency in the use of resources requires that it 
is the intersection of JK with the marginal social 
cost curve and not the average private cost curve 
that should determine the appropriate level of road 
use. Some controversy exists over the definition of 
a marginal cost curve, as will be discussed later, 
but whatever attitude is taken in this latter re
spect, it can be concluded that, without the imposi
tion of some structure of taxes, an incorrect level 
of traffic flow will in general result. This, com
bined with the personal frustrations of time spent 
waiting in traffic queues, leads to the conventional 
wisdom that congestion is a bad thing, which at 
least in some crude evaluations of the problem ought 
to be eliminated. This is another question that 
will be raised again later. 

Finally, there is the problem of investment. 
Distortions in the market for the use of a service 
are likely to induce distorted responses in invest
ment decisionmaking. Borins (12) and Wheaton (~) 

explore this topic, which is also one considered 
later. 

DOUBTS CONCERNING CONVENTIONAL WISDOM 

The conventional exposition of urban traffic conges
tion has been questioned both as a theoret i cal con
struct and, less directly, as a consequence of 
doubts about the validity of policy implications 
drawn from analysis based on that theory. This sec
tion will explore both aspects, starting with the 
empirical. Later some arguments will be put forward 
concerning possible advantages that stem from the 
presence of urban traffic congestion. 

In considering the policy arguments that have de
veloped from society's awareness of the disbenefits 
of increasing congestion over time, it is important 
to be clear about the scope of debate. In the pre
vious section the assumptions adopted ensured that 
we were dealing with just a single type of road 
user, and that the costs cons i dered were only those 
imposed by and on the road users themselves. Thus, 
no account was taken, for example, of the distinc
tion between private and public transport nor that 
between the transport of passengers and goods. Al
so, the pollution effects of congestion were ig
nored, insofar a s they impinged on anybody other 
than road users at the time of their travel. None 
of the wider effects that congestion might impose on 
society through influence on ind us trial location or 
urban structure were brought within the purview of 
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the analysis either. To follow through, all the 
possible arguments on such issues must remain out
side the scope of a short paper such as this. 

There are problems enough merely within the range 
of consideration implied by the implementation of 
the policy implications of the conventional argu
ments. The remainder of this section will be devel
oped largely on that basis. It concentrates on the 
points concerned with making better use of an urban 
road network of roughly the same scale as is already 
available for passenger transport. This amounts to 
the implementation of policies to shift cars from 
the places and times where congestion is currently 
excessive. 

Under congested conditions, any tendency on the 
part of motorists to underestimate their own real 
costs of motoring or the costs they impose on others 
will encourage an excess of car use. In theoretical 
terms it is then very straightforward to argue that 
a tax given by MN in Figure 2, which will reduce 
traffic to the socially optimal level, should be im
posed. In practice, however, such textbook conven
tional wisdom soon begins to lose some of its ap
peal. Even ignoring all the points raised in the 
previous paragraph, there are still difficulties. 
First, traffic conditions in urban areas vary widely 
according to time and location. The introduction of 
a flexible taxation system seems at present if not 
impossible, unlikely. Ignoring licensing and other 
rather coarse schemes such as that imposed in Singa
pore (13), the only flexible alternative appears to 
be some sort of vehicle-based metering scheme, pre
sumably backed by modern computer technology, of the 
kind discussed, for example by Roth (14, chapter 5). 

However, a scheme on those lines immediately 
highlights that a divergence between social and pri
vate costs is only a necessary and not a sufficient 
condition for the introduction of traffic limitation 
policies of the type under discussion. The running 
costs of such a scheme would be not inconsiderable 
and must, of course, be set against any savings in 
resource costs as a result of changes in patterns of 
car use (15). Economic costs are also likely to 
arise from"-trips previously made by car that are now 
suppressed or diverted to other modes. A commuter 
who a·rrives at work early may not effectively use 
the time between arrival and the conventional start
ing time. Also, it may very well be that the costs 
imposed by extra use of public transport in the peak 
hours alone would be considerably in excess of fares 
charged and so diminish the net benefits of any road 
pricing scheme. 

The balance of costs and benefits in a road 
pr1c1ng scheme determines its desirability. The 
danger in the conventional textbook presentation of 
the argument is that, in the interests of clarity, 
it tends to relegate the very difficult task of per
forming the balancing calculations to a secondary 
role, which leaves the case for pricing as all too 
easy to accept as a basis for policy, no matter how 
actually implemented. For example, the financial 
support of public transport as a second-best ap
proach to proper pr icing is by no means self-evi
dently desirable, either as an alternative to the 
do-nothing alternative or to any other traffic-re
distr ibution mechanism. 

Evidence on the magnitude of potential benefits 
from traffic limitation is variable. Some early 
studies suggested considerable potential but made 
over-optimistic assumptions about potential traffic 
speeds in even a congestion-free urban environment 
(16, pp. 57-60). Present thinking, at least in the 
United Kingdom, is that only benefits of moderate 
size (say tens of millions of pounds per year, 
rather than the hundreds of millions considered 
earlier) might be available. In such circumstances, 
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the costs side of the cost/benefit analysis needs 
detailed consideration--a blanket case for road 
pricing does not appear to exist. 

Furthermore, one of the principal components of 
the benefit element in congestion pricing is the 
time saved by allowing faster journeys. But, such 
calculations assume that time savings, independent 
of their size, may be evaluated at the same unit 
rate. That this is the case is by no means clear. 
A recent study on the value of time ( 17) considered 
in some detail the question of the evaluation of 
small time savings. Some empirical evidence (18-20) 
appears to suggest that constant marginal valuations 
of travel time savings cannot be supported, but this 
has been disputed (21). The main arguments in sup
port of nonconstant marginal valuation are that (a) 
small time savings may not even be perceived by the 
beneficiaries and (b) even if perceived, they may 
not be of as much use as larger time savings. Cer
tainly both of these arguments are intuitively 
plausible, and, on balance, the conclusion of Voor
hees and others (17) is that there is no theoretical 
reason to assume constant marginal values of time. 
Whether over a reasonable range valuation is approx
imately constant is an empirical question that does 
not appear to have been tackled. The correct evalu
ation of time savings is a matter that reaches be
yond the topic of urban highway congestion. Never
theless, the doubts that surround it again serve to 
undermine the conventional argument that the removal 
of congestion is clearly a good thing. 

In addition to the empirical doubts about the 
support for policies aimed at removing congestion, 
questions have also been aimed at the theoretical 
basis of the conventional argument. In a recent 
paper, Else (10) suggested that the conventional 
analysis incorrectly defines the marginal social 
cost curve. Instead of considering the marginal 
social cost of an extra vehicle per unit of time to 
the traffic flow, what should be considered is the 
marginal cost of adding an extra vehicle to the road 
or, equivalently, the cost of adding to traffic den
sity. Adoption of this approach suggests that the 
optimal flow will be greater than that yielded by 
the conventional analysis. It also follows from 
Else's approach that an optimum position on the 
backward-sloping part of the cost curve can be at
tained. 

How well founded Else's criticisms are is at 
present a matter of controversy. Nash (22) has ar
gued that they are for the most part unjustified, 
and that the redefinition of marginal social cost 
relative to numbers of vehicles rather than flow 
cannot be acceptable within the conventional 
theoretical framework of economics since all demands 
relate to flows, not stocks. Following this argu
ment through supports the conventional position that 
a social optimum with flow at greater than the maxi
mum is unattainable, and thus it seems that Nash has 
reestablished the authority of the conventional wis
dom in this case. 

One point, however, where Else's paper does make 
a valid criticism of established modeling procedures 
relates to the costs imposed by congestion on fol
lowing traffic, outside the time period for which 
the basic analysis is undertaken. The concentration 
of conventional analysis on a steady state with no 
recognition of variability in levels of congestion 
is clearly highly abstract. Moreover, it incorrect
ly suggests a single optimal level of taxation. By 
adopting a more dynamically oriented approach, Else 
is able to show, in some simple cases, that the pat
tern of optimal congestion taxes should vary through 
the congested period, because a rise in peak traffic 
densities, through increasing the length of the con
gested period, causes delays to off-peak traffic. 
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Thus, the desirable tax structure is one that has a 
high level of taxation at the start of the heavy 
traffic period, which gradually declines as it pro
ceeds. 

Else is not the first person to criticize the 
conventional analysis of congestion for too easily 
suggesting solutions on the basis of too narrow a 
definition of the problems. Apart from the question 
of overflows into other time periods, there are also 
spatial overflows. The conventional analysis is al
ways presented in terms of a single link but, from 
very early on, this was recognized as dangerous. 
Walters (]) presented a model that considered high
way networks, although he recognized that, at that 
time, empirical progress with the model was impossi
ble. This was followed by a later paper (31_). More 
recently, and more practically, Wigan and Bamford 
(.£!) have investigated the effects of network struc
ture on the benefits derivable from road pricing. 
The recent United Kingdom government paper (16) on 
Transport Policy warned, 

The relationship between traffic speeds and vol
umes, and the extent to which other traffic not 
subject to the traffic limitation measures re
sponds to improved travel conditions, will depend 
on the particular traffic situation in individual 
towns. Generalisation on the proportionate re
duction in traffic volumes required to produce 
any given congestion savings is therefore un
wise. Wherever possible project and policy ap
praisals should be based on a transportation 
study model which simulates the complex interac
tions between traffic volumes and traffic condi
tions. 

Finally, note that doubts about the practical 
value of the straightforward conventional theory as 
a guide to controlling the use of congested highway 
facilities must inevitably spill over into doubts 
about investment decisions designed to alleviate 
congestion. A number of authors (_l, 12, 25) have 
developed models that show that, in circumstances 
broadly similar to those analyzed previously, the 
quantity and timing of investment will be incorrect 
when based on the responses of motorists paying the 
average private cost rather than the marginal social 
cost of their road use in congested conditions. 

If cost/benefit analysis is used as the invest
ment criterion, in conjunction with average cost 
pricing, Wheaton (3) argues that investment in roads 
will be greater th~n it should be, because a second
best investment criterion should be used with a non
optimal pricing policy. Without this, what results 
is that less of the cost of road use is paid through 
congestion (time) and more is paid in money terms 
(investment). This conclusion is based on the 
standard steady-state model. 

Henderson (25), in a paper that concentrated more 
on the timing Of journey.s, and so moved outside the 
conventional framework, suggested that the optimal 
level of investment was lower in the taxed than in 
the untaxed case, more as a result of peak-spread
ing. In similar vein, Borin's paper (12) shows that 
the absence of marginal cost pr icing will tend to 
bring forward the timing of investment programs, all 
other things being equal. Although the general 
qualitative thrust of all these papers is perhaps 
not undermined by some of the worries expressed 
earlier about the circumscribed range of models con
ventionally used, clearly their importance from a 
policy point of view is more open to doubt once the 
real effectiveness of introducing marginal cost 
pricing is questioned. 

SOME ADVANTAGES OF CONGESTION AS A 
METHOD OF RESOURCE ALLOCATION 
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The tenor of the two previous sections has been such 
as to question the theoretical and particularly the 
empirical basis for the conventional view that the 
elimination of traffic congestion is a goal unques
tionably worthy of pursuit. There is, however, a 
school of thought that goes further and puts forward 
the view that congestion is a positively helpful way 
of dealing with a resource-allocation problem. 

One set of arguments that suggests some virtue in 
the presence of congestion is given by Nichols and 
others (.££.) and Smolensky and others C~.2.l • The an
alogy is drawn between congestion and queueing and 
it is suggested that, since queueing can be seen as 
a useful allocative mechanism, congestion can be al
so. Queueing essentially requires the consumer to 
provide an input of time as well as of money to ob
tain the good concerned. By implication, people 
queueing in banks or shops find it preferable to 
wait rather than, in the long term, to pay higher 
prices to expand service facilities to a scale that 
would effectively remove waiting. 

The position is that in such circumstances queue
ing acts as a form of product differentiation, rec
ognizing that the value of time to individual con
sumers varies. By offering a range of money-price, 
time-price combinations to consumers, welfare may 
potentially be increased by allowing each individual 
to choose his or her preferred combination. But it 
is by no means clear that this argument can help a 
great deal with the analy~is of typical urban traf
fic congestion. The reason for this is that, where 
there is room for only one facility (a road whose 
congestion characteristics at any moment are shared 
by all users), only a single price-time combination 
can be offered. To provide different combinations 
at different times sidesteps the issue, as the ser
vices involved are now no longer the same, and, in 
any case, many people have little prospect of being 
significantly flexible in the timing of their demand 
for transport services. Only if there are parallel 
facilities offering essentially the same service 
could this argument by accepted. 

A second set of arguments in favor of congestion 
having a role in the allocative process has a basis 
in the equity issue. Pricing through congestion of 
roads is seen as a way of achieving a more accept
able distribution of income. Sharp (20) discussed 
this issue, and more recently Richardson <±1!.l has 
argued that conventional road pricing is very likely 
to be regressive between motorists (i.e., will serve 
further to distort the dfstr ibution of income away 
from one where all have equal incomes). Even when 
all road users are taken into account, when it is 
probable that there would be some benefit to low-in
come travelers, it is still not clear that the over
all effect would be progressive, since it is likely 
to consist of losses by the middle-income group set 
against gains to those at the two extremes of the 
income spectrum. The formal apparatus of welfare 
economics does not provide a mechanism for assessing 
such a balance, apart from the empirical difficul
ties of quantifying the magnitudes involved. 

A latter set of arguments that states ·that the 
regressive effects of road pricing is that pricing 
through congestion is likely to be progressive. 
Time, it is suggested, is distributed more equally 
than earned income. Thus, the opportunity cost of 
time (and thus willingness to queue) may be lower 
for those with lower wages, or no wages. Conse
quently, time prices act similarly to a tax that is 
proportional to wages. Thus, queueing can serve to 
vary the total subsidy involved in the provision of 
a public good by income class. Provided that the 
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loss that results from queueing is less than the 
cost of administering an equivalent means test, con
gestion provides an efficient means of attaining an 
equity objective. Matters are not quite so 
straightforward, however. Barzel (30) demonstrates 
that, if income elasticity is high -;nd price elas
ticity is low, it becomes less likely that the poor 
will be prepared to pay by waiting. At the extreme, 
this suggests that subsidizing, say, opera, is high
ly unlikely to have progressive results. For roads 
the position is less clear--we again have an essen
tially empirical issue that hinges on the relative 
magnitudes involved in each case. 

SUMMARY 

The intention of this paper has been to raise some 
doubts about the extent to which the control of con
gestion is understood, not as an engineering prob
lem, but as a socioeconomic one concerned with 
making the most appropriate use of scarce resources. 

Despite some doubts, the basic theory, as applied 
to a highly simplified situation, seems to be tech
nically correct. What is much less clear, however, 
is the extent to which the acceptance of this analy
sis as a basis for policymaking in the real world is 
justified. Even if, qualitatively, its implications 
are correct, there are significant quantitative un
certainties. Given that governments, local and na
tional, are still pouring considerable sums of 
money, both through subsidies and investment, into 
the relief of congestion, it is desirable to change 
this state of affairs. There seems to be ample 
scope for the transport economist, the transport 
planner, and the transport engineer to contribute to 
a debate that has a long and, in places, d istin
guished pedigree, but where the outcome is as yet 
considerably outstripped by the importance and com
plexity of the problems that must be solved. 
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