TRANSPORT IN TOWNS

Some of the Options

By F. V. Webster*

1. INTRODUCTION

This paper speculates on how motorised travel in British towns and cities may
change by the early part of the next century, assuming initially that trends in
most of the relevant factors continue in much the same way as in the past. It then
examines the options available, which might modify patterns of travel and the
provision of transport. Special attention is paid to the free market ideas advoc-
ated by Gilbert Ponsonby (1969), many of which are reflected in the British
Government’s White Paper on Buses (Department of Transport, 1984).

2. CURRENT TRENDS

The Transport and Road Research Laboratory (Webster ef al., 1985) considered
the changing pattern of urban travel and the factors responsible for the changing
trends in a report for the European Conference of Ministers of Transport
(ECMT). This section is based largely on that report.

2.1 The present situation

The five-fold increase in car ownership has dominated the transport scene over
the last 30 years. Fuel crises and recession have had only minor and temporary
effects on the rate of growth. The tendency has been for people with a car
available to use it in preference to any other mode, except when parking or
congestion was a problem. In contrast, the use of public transport in Great
Britain has fallen steadily to less than half its peak of the early 1950s. It is still
falling.

* Transport and Road Research Laboratory. The work described in this paper forms part of
the programme of the TRRL, and the paper is published by permission of the Director. Crown
Copyright. The views expressed in this paper are not necessarily those of the Department of
Transport. Extracts from the text may be reproduced, except for commercial purposes, pro-
vided the source is acknowledged.
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Trends in Bus Fares, Car Operating Costs and Petrol Price

Modal choice is much affected by relative prices. The running cost of a car
has changed little in real terms over the years, as Figure 1 shows, despite the
two fuel crises of the 1970s. On the other hand, public transport fares have
steadily increased, mainly because wages (which form 70 per cent of the total
operating costs) have risen faster than retail prices, and this has outweighed
increasing subsidies since 1968 and a modest rise in productivity (as measured
by vehicle kilometres/employee). Productivity on buses has risen through one-
person operation. Automation has enabled railway productivity to rise rather
more on some lines, through reductions in station staff and train crews.

Where activities take place (that is, where people live, work, shop and
socialise) is another important factor affecting the provision of travel and
transport. Locations change constantly as towns evolve. Population moves away
from the inner areas of large towns to the more peripheral areas, as increasing
affluence and better transport allow people to satisfy their demand for more
space and more pleasant surroundings. This movement has been made easier
by the fall in household size (5 at the turn of the century, 2.7 in 1981), which
has created a demand for new dwellings even in areas where urban population
is constant or declining. People are also moving from large to small towns:
Figure 2 shows that London reached its peak population in the 1950s, but other
large cities did not reach their peak until some ten years later. Growth is now
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concentrated in the smaller towns. Employment location is changing too. Older
traditional manufacturing industries in the inner areas of the larger towns are
now declining. New firms tend to set up on the outskirts and in the smaller
towns. Service and retail employment is still strong in the central areas of the
larger towns, and growing in many; but the growth in the outer areas and in
small towns (see Table 1) is even greater, though from a smaller base.

These changes in population and employment favour the use of a go-anywhere
mode such as the private car, because the combination of low-density residential
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areas with suburban employment and shopping makes parking easier and allows
a larger proportion of journeys to be made on less congested roads, with higher
free speeds. Lower densities of people and dispersed destinations make for
poorer and more expensive public transport services. Even though in-bus speeds
increase as more and more journeys are made further from the town centre, access
times are likely to increase even more. Journeys become more time-consuming
and, because of lower demand, more expensive too. The shift of employment
away from central areas acts in particular against rail systems, which are pre-
dominantly designed for radial movement.

2.2 The future if current trends continue

If the trends just described continue, car ownership by the year 2010 is likely to
be over 400 cars per 1,000 population, approximately one car per household,
with 80 per cent of households owning at least one car and 20 per cent owning
at least two cars. This implies that 7% million people (13 per cent of the popul-
ation) will be in the 20 per cent of households without a car; and in car-owning
households not everyone will have ready access to a car for all journeys. On the
assumption that a household car is effectively assigned to only the driver plus
the average number of passengers for the average journey (mean is 0.7), there
will in the year 2010 be the equivalent of 16 million people (nearly 30 per cent
of the population) without access to a car for some or all of their trips. Though
walking and cycling clearly have a part to play, they are not suitable modes for
everyone, particularly for longer journeys. So the need will remain for a rela-
tively high level of public transport, though with more dispersed patterns of
living some areas now served by public transport will not be able to support a
service in the future.

Central areas, with service and retail facilities still expanding (though not
necessarily for much longer), may not look physically very different in 25 years
time, but the type and intensity of activity will be different. The decline of
manufacturing will rob public transport of some of its passengers. Frequencies
on the main radial routes, traditionally the main generators of public transport
patronage, will decrease, and fares will rise. The TRRL prediction model
(Oldfield et al.,, 1981) suggests that overall patronage levels for Great Britain as a
whole might fall by about a third between now and the year 2010. Real fares
will rise by over 50 per cent on average, and service levels will fall by 30 per
cent. Even if there are large increases in the price of oil as resources decline and
extraction costs rise, this is not likely to change the modal split appreciably,
because motor manufacturers are likely to improve the fuel consumption of
cars over the next 25 years by almost 40 per cent. A doubling of real oil prices
would then cause only a 20 per cent increase in fuel cost to the motorist
(assuming tax remains proportionately the same as at present). The majority of
the population are therefore likely to be content to see present trends continue:
but people without access to a private car, and those who take particular
pleasure in living, working, shopping and socialising in the city, may well be less
satisfied. These estimates assume that past trends in costs, economic growth and
land use factors continue and that revenue support remains constant in real
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TABLE 1

Changes in Type of Employment in Great Britain Between 1959 and [1975%

As percentage of total employment in each area in 1959

Agriculture Mining Manufacturing  Services Total
London -0.3 0 —13.0 +1.9 —-11.4
Conurbations -0.3 -2.4 -7.9 +5.9 —4.7
Free standing cities —-1.0 -3.6 +1.1 +16.0 +12.5
Industrial towns -1.4 —4.6 +6.9 +21.1 +22.0
Country towns —4.6 —0.1 +7.5 +15.2 +18.0
Rural areas -6.5 -1.7 +11.1 +11.4 +14.3
Whole of Great Britain -1.3 -2.2 -2.2 +10.8 +5.1

* The change in each sector is expressed as a percentage of total employment in each area in
1959. For instance, in London the fall in manufacturing employment between 1959 and 1975
was 13 per cent of all employment in London in 1959, but as a proportion of all manufacturing
employment in London it was 38 per cent.

Source: Fothergill and Gudgin (1983).

terms at the current level of £730 million p.a. at 1984 prices (about 35 per cent
of operating costs). The next few sections examine policies to change the relative
cost or convenience of travel by the different modes, either directly or through
changes in the urban structure, in order to improve the prospects of this
minority.

3. SUBSIDISATION OF PUBLIC TRANSPORT

3.1 Revenue support

Revenue support to stage carriage public transport services in Great Britain is
now about 35 per cent of total operating costs; it rose rapidly from zero in 1968
to 28 per cent in 1975. By comparison, in continental Europe a few countries
have lower subsidies (Finland, Norway), but generally subsidies cover a much
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larger proportion of costs, with levels of over 70 per cent in the Netherlands,
Belgium and Italy. Since patronage is declining in Great Britain but is steady, or
increasing, in most of the continental countries with high subsidies, people have
wondered if higher subsidies might maintain public transport patronage in
Britain too. But Table 2 shows that, in relation to its population and level of
gross domestic product, Britain is subsidising more heavily than most of the
European countries covered in the study reported by Bly and Oldfield (1985a).
Britain provides more service per capita than most countries, and, despite the
long-term decline, still has a higher level of ridership (on a trips per capita
basis) than any other country covered in the study. If there had been no sub-
sidy in those other countries, the trend would have been downward in two-
thirds of those in which it is now upward. Even so, there are several countries
where subsidy alone has not been responsible for the upward trend. It appears
that the differences between British and continental cities play a considerable
part in modal choice: this will be discussed later.

One of the problems in using subsidy to produce a modal split more favour-
able to public transport is that no fixed sum will stabilise a declining level of
patronage. Where the underlying trend is downward, subsidy must go on increas-
ing year after year if it is to continue to compensate for the factors causing the
decline. Figure 3 illustrates this for Britain: it can be seen that, even after
subsidy (including concessionary payments) had risen to over £2,000 million per
annum (at 1984 prices), patronage would start to fall again if the subsidy were
then held at this level rather than being allowed to increase further (Webster,
1985). Furthermore, there is the possibility that increasing subsidy will encour-
age lower efficiency: Bly and Oldfield (1985a), in their recent study of over a
hundred cities in a dozen or so countries, found that on average between 40 and
60 per cent of any extra subsidy was consumed in higher unit costs. There were
strong statistical relationships between year-on-year increases in subsidy and
year-on-year increases in wages and unit costs, and reductions in productivity.
It is possible that subsidy merely allowed wages to catch up with the national
wage trend, and that ultimately wages would have risen, whether or not subsidy
had increased. Even so, 25 to 35 per cent of the extra subsidy covered cost
increases which were not associated with wage rises. The analysis produced some
indication that, at least in part, the cost increases followed the rise in subsidy
rather than preceded it: this suggested that they occurred because of the avail-
ability of subsidy, rather than that the subsidy was merely a response to the
increase in cost. Nevertheless it does not follow that ‘leakage” is inevitable:
there are mechanisms for administering subsidy which should ensure that money
goes only where it is required, and the tendering mechanisms required by the
Transport Act 1985 are intended to do this.

Even if subsidy does not stabilise patronage, there are nevertheless worth-
while benefits to be obtained. If extra service is not provided, lower fares enable
newly-attracted passengers to gain consumer surplus; if extra service is provided
to cater for the increased demand, all users benefit, though at the cost of pro-
viding that extra service. Figure 4, based on calculations for a typical British
conurbation, indicates how the marginal rate of return on subsidy might be
expected to decrease as the amount of revenue support increases, eventually
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Source: Webster (1985)

becoming negative when each one pound of subsidy yields less than one pound’s
worth of benefit. Even with some leakage there would still be a benefit at lower
levels of subsidy, but the marginal rate of return would be correspondingly
lower. Note, however, that the value of one pound of benefit is assumed here to
be the same for everyone concerned, and in particular for taxpayers and rate-
payers on the one hand and the passenger beneficiaries on the other. These
calculations of benefit include an allowance for reductions in congestion when
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car users transfer to public transport, but they do not include possible savings
in accidents. Allsop and Turner (1984) estimated that total casualties rose by
about 10 per cent in London when London Transport fares were doubled; so
accident savings may be important. Low fares and improved service might reduce
car ownership levels, particularly of second cars (Jones and Tanner, 1979). A
study of the low fares in South Yorkshire gives some support to this suggestion
(Dasgupta et al, 1985), though the low fares do not seem to have dissuaded
people who have cars available from using them for the journey to work.
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Thus, while subsidy to urban public transport can yield benefits in terms of
money, time and accident savings to existing and new public transport users
and to other road users, a fixed sum will not stabilise patronage while there is an
underlying decline, and some may ‘‘leak” into higher unit costs. Whether subsidy
is actually made available depends on competition with other public sector
demands for scarce resources, and it is not only in Britain that government is
becoming increasingly concerned about the large sums of money required for
public transport subsidy.

3.2 Cross-subsidisation

Cross-subsidisation between routes has existed, almost without question, since
public transport services in urban areas were first formed. The logic was no
doubt to present the passenger with a standard fare for a particular length of
journey, whatever route he used, partly for simplicity and convenience and
partly out of a sense of fairness. However, it could be argued that it is wrong
in principle for one passenger to have to pay for another’s cost, and that it
would be fairer to charge an amount which reflected more closely the costs of
providing for each passenger’s travel. Elimination of cross-subsidy from urban
public transport would remove this hidden tax on the users of profitable
services, and would encourage those routes to grow. Weaker routes would be
diminished, and some might disappear altogether unless subsidised separately
by the local authority: but the subsidy would then at least be an explicit one.
What would happen to total patronage and net benefit would depend on the
relative elasticities of the subsidising and the subsidised routes.

A simple model (Oldfield, private communication) of a typical profit-making
and a typical loss-making route shows that the fares elasticity of the loss-making
route has to be somewhat less than that of the profit-making route if a net
benefit in consumer surplus is to be obtained from removal of subsidy. This
arises because the profit-making route needs in general to attract more passen-
gers through lower fares and improved service than are lost through higher fares
and poorer service on the loss-making route. The study showed that when a
highly profitable route is cross-subsidising a highly loss-making route, no benefit
is obtained from removing cross-subsidy unless the elasticity of the loss-making
route is less than about two-thirds that of the profit-making route.

It can be argued that, on the whole, loss-making routes are likely to be less
elastic than profitable routes, since the users of loss-making routes tend to be
more captive, having less choice of modes and destination. Thus gains in patron-
age may be likely when cross-subsidy is eliminated. On the other hand, passengers
on loss-making routes probably travel further and experience higher fares and a
poorer level of service than those on profit-making routes, so that the disbenefit
from losing a captive trip may outweigh the benefit from acquiring a trip on a
highly elastic route. Whether or not in practice the removal of cross-subsidy is
justified will depend on local circumstances, and a general rule may not be
appropriate: in any case the modelling suggests that any net benefit or disbenefit
is likely to be small — probably less than 5 or 10 per cent of total operating costs.

138



TRANSPORT IN TOWNS — SOME OF THE OPTIONS F. V. Webster

4. OPERATING COSTS OF PUBLIC TRANSPORT

Section 3.1 looked at ways of reducing fares and improving service through
subsidisation. Another way to achieve similar improvements would be to
reduce the costs of public transport. This may be achieved through greater
productivity, higher occupancies, or lower staff costs. Increased competition
might be expected both to improve productivity and to lower wage costs.
We will first examine the scope for reductions in unit costs, and then consider
how operators might respond to a competitive environment and how this might
affect the service as seen by the passenger.

4.1 Scope for cost reductions

Several studies of operating costs have concluded that costs could be reduced
appreciably. The variability in unit costs of municipal and PTE operators in
Great Britain suggests that reductions ranging up to 30 per cent (a mean of 15
per cent) would be possible if all operators were able to reduce their costs to
the level of the lowest-cost operators of their size category (Webster, 1982). A
similar analysis by Higginson and White (1982) of all UK public sector operators
came to the same conclusion. Of course, there are good reasons why the unit
costs of all operators cannot fall to the level of the lowest-cost operator, since
each has a different operating environment. In particular, the scheduled speed
of bus services will vary with the terrain, the proportion of route in built-up
areas, and traffic congestion (though in Webster’s analysis eliminating the effect
of operating speed did not appreciably reduce the observed amount of scatter
in the unit cost values of the various undertakings). On the other hand Gwilliam
et al. (1985), using data from a study carried out by the Monopolies and Mergers
Commission (MMC) (1982), suggested that, when allowance was made for
differences in the pattern of work, the variation in cost of the four public sector
operators investigated in the MMC study reduced from over one third to only
3 per cent. They therefore concluded that the target of cutting unit costs by 30
per cent, as suggested in the White Paper on Buses (Department of Transport,
1984) would be difficult to achieve in practice.

Whether or not this is so, even the undertakings with low unit costs are
affected to some degree by restrictive practices and agreements which increase
costs or reduce productivity, and both the MMC and the Higginson and White
studies identified areas of possible improvement, for example, in maintenance
operations and in the level of utilisation of buses.

Private operators are in general less affected by established practices and
agreements, so a comparison of their costs with those of public sector companies
might give some indication of possible savings under free market conditions.
Evidence from Australian companies (Wallis, 1980) suggests that private
operators’ unit costs were only about two thirds of those of comparable public
sector operators, mainly because payroll and superannuation costs in the private
companies were only about 60 per cent and 25 per cent respectively of the
corresponding figures for public sector companies. Wallis concluded that private
operators were capable of performing the same tasks as the public operators at
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15 to 20 per cent less cost, even if they had to pay the same wages and make
similar pension arrangements. A study by Tunbridge and Jackson (1980) found
that the mean fare charged by private operators was 25 per cent less than that on
similar services by public operators, and if there had been no revenue support
to the public companies the difference might have been 35 or 40 per cent.
However, the private operators were very small units, and it was not evident that
they could have performed the same tasks as those performed by the public
operators without incurring higher costs.

In summary, greater competition is likely to result in some genuine savings
in manpower per bus-kilometre ( perhaps 10 to 20 per cent), some reductions
in payroll costs (as a result of lower wage rates and the employment of more
part-time staff to reduce overtime and split-shift payments) and some reductions
in non-labour unit costs (through the use of more economical types of vehicles),
giving a reduction in total unit costs of possibly up to 40 per cent. The effect
on the passenger will, however, depend on how operators respond to the other
aspects of competition.

4.2 Operating strategies in a competitive environment

It is not yet clear what strategies will be adopted by operators working in a
competitive environment. Some simple strategies may include the maximisation
of profit, either in total or in relation to the amount of investment (that is, per
bus) or the achievement of a specified rate of return on turnover — for
example, 10 per cent profit on each bus-kilometre operated. By the use of a
model designed by Oldfield and Emmerson (1986), several possible strategies
were compared with each other and with the strategy most commonly adopted
by existing operators at the present time: that of maximising patronage under a
given financial constraint. For convenience, the breakeven situation is taken as
the norm, and this is referred to as the base run for these tests.

Table 3 compares the levels of fares, service and patronage under each of the
strategies considered for a single monopoly operator whose costs are assumed to
remain constant. As would be expected, the 30 per cent subsidy brings the
highest patronage, lowest fares and highest service levels of all; but it may not
be plausible to assume that unit costs will be as low with this strategy as with the
others. Of the other strategies, “maximum profit per bus-kilometre” offers the
poorest service with the highest fares, and reduces patronage to only a quarter
of the base run. Improvements in efficiency under this strategy would not lead
(as with the others) to lower fares or to improved service, but merely to greater
profit for the monopoly operator, since service and fares are determined solely
by demand (if costs rise, less profit is available: if they rise too much, no service
is possible). The “maximum absolute profit” strategy offers more service at
slightly lower fares than maximising profit per bus-kilometre, and results in
greater patronage, but still only about half that of the base run. Of the “profit”
strategies, the only ones to approach the patronage levels of the base run are
those which use the same mechanism, that is, to maximise patronage subject to
a percentage profit (10 per cent in this example).

However, the arguments in favour of deregulation require the extra profit
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TABLE 3

Comparison of operating strategies: 1 operator, no change in unit costs

Percentage of base run:

Strategy Fares Service (veh-km run) Patronage
BASE RUN

Maximum patronage at 100 100 100
breakeven .

Maximum patronage at 79 127 113
30% subsidy

Maximum patronage at 108 93 95
10% profit

Maximum absolute profit 280 68 46
Maximum profit per bus-km 320 34 25

that will be taken to be more than outweighed by the cost reductions which
competition can provide. Table 4 shows what might happen if unit costs were
reduced by 10, 20, 30 and 40 per cent. (The subsidy situation and the “max-
imum profit per bus-kilometre” strategy are not considered further.) Table 4,
like Table 3, assumes a single monopoly operator. It can be seen that the “max-
imum absolute profit” regime is still associated with very high fares, relatively
low service levels and low patronage; but in practice this strategy is unlikely to
be adopted, since an attempt to take too much profit would invite other oper-
ators to compete. A more likely strategy is something like “maximum patronage
at 10 per cent profit”, and this would achieve gains in overall patronage (above
the base run) if unit costs fell by more than about 10 per cent.

Where two operators are in competition with each other along the same route,
it is assumed that each operator in turn adjusts his fares and service levels in
accordance with the particular criterion selected (for example, to achieve maxi-
mum patronage or maximum profit) until equilibrium is reached. In this situ-
ation, the smaller operator is able to raise his fares above the level of the larger
operator, because some passengers would still catch the first bus to arrive even
if its fares were higher than those on the next bus: the extra waiting time would
outweigh the saving in fares. The results given here assume that buses arrive at
random intervals (an appropriate assumption for high frequency services), but
the model is equally applicable where bus intervals are regular.

Table 5 shows that two operators with the same unit costs, trying to maximise
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TABLE 4

Comparison of operating strategies: 1 operator, lower unit costs

Unit costs Percentage of base run (see Table 3)
relative to
Strategy base run Fares Service (veh-km run) Patronage
Maximum patronage 0.9 93 108 104
at breakeven 0.8 86 117 109
0.7 79 127 113
0.6 72 140 118
Maximum patronage 0.9 99 101 100
at 10% profit 0.8 92 111 105
0.7 84 119 109
0.6 78 133 114
Maximum absolute profit 0.9 280 73 48
0.8 280 80 49
0.7 280 86 51
0.6 280 95 53

patronage at breakeven, put on slightly more service at higher fares and attract
rather fewer passengers than when there is only one operator. This is also true
when the strategy is to maximise patronage at 10 per cent profit. In contrast, two
operators each trying to maximise his own profits attract more passengers
between them than when there is only one operator maximising his profit. This is
because each operator is constrained by what the other does, so that the two
maxima (of patronage or of profit) add up to less than what would be achieved
by only one operator acting alone and unconstrained. Under the maximum profit
regime each operator forces the other to provide more service at similar fare
levels, to the advantage of the passenger but at the expense of a smaller profit
to each of the operators. If there is collusion between the operators, it follows
that the passenger will benefit under the maximum patronage regime, but not if
they are maximising profits.

If only one of the operators has costs lower than the base run values, Table 6
shows that the result under maximum patronage is generally similar to that when
there is only one operator, because the cheaper operator drives the more ex-
pensive one out of business, leaving himself as sole operator. (If the two operators
have very similar costs co-existence is possible.) Under the maximum profit
regime both operators stay in business (unless the costs of one are very much less
than those of the other): more service is provided at about the same fares and
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TABLE 5

F. V. Webster

Comparison of operating strategies: 2 operators, equal unit costs

Unit costs

Percentage of base run (see Table 3):

relative to

Strategy base run Fares Service (veh-km run) Patronage

Maximum patronage 1.0 111 109 98

at breakeven 0.9 105 120 102
0.8 108 141 106
0.7 85 137 112
0.6 80 155 116

Maximum patronage 1.0 118 101 94

at 10% profit 0.9 111 110 96
0.8 105 124 103
0.7 105 147 106
0.6 84 146 114

Maximum absolute profit 1.0 310 112 48
0.9 286 128 SS
0.8 263 148 62
0.7 242 171 69
0.6 219 199 77

TABLE 6

Comparison of operating strategies: 2 operators, different unit costs

Ratio of unit
costs (dearer

Percentage of base run (see Table 3):

operator equal

Strategy to base run) Fares Service (veh-km run)  Patronage
Maximum patronage 0.9* 93 108 104
at breakeven 0.8* 86 117 109
0.7* 79 127 113
0.6* 72 140 118
Maximum patronage 0.9* 99 101 100
at 10% profit 0.8* 92 111 105
0.7* 84 119 109
0.6* 78 133 114
Maximum absolute profit 0.9 300 118 51
0.8 295 121 53
0.7 270 117 55
0.6 265 116 57

* Only the cheaper operator remains in business.
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slightly more patronage is generated, but not nearly as much as when both oper-
ators have lower costs. Similar findings apply to the situation where, initially,
three operators compete along the same route.

It appears, therefore, that under a strategy of maximising profits, even if unit
costs could be reduced by 40 per cent, patronage would still be only between
half and three quarters of that obtained under the maximum patronage regime
with existing unit costs (base run), while fares would probably be more than twice
as high. In practice it is unlikely that undertakings would try to operate a regime
of maximum absolute profit, since they would be very vulnerable to competition
— especially if they tried to maximise the profit from each bus, since the very low
service levels provided at extremely high fares would be seen as an open invitation
to new competitors. Thus, the entry of more competitors would tend to force
operators to settle for an acceptable rate of return: the frequency of service
would increase and fares would be reduced, though not necessarily to the levels
that would be obtained under the “maximum patronage” strategy.

4.3 Use of minibuses

The modelling work described above showed the importance of low costs for
operators trying to gain entry into the market. Since the patronage achieved by
a competing operator will be very dependent on the number of buses he can run
in comparison with those run by his competitors, the low cost per veh-km of
minibuses may give them an advantage over larger buses in spite of their high costs
per seat-km (see Glaister, 1985 and 1986, and Bly and Oldfield, 1985b). It should
be noted, however, that minibuses, after they have gained entry and possibly
put the original operator out of business, may not be the best vehicles for profit-
ability, because the cost of drivers forms such a large proportion of the cost of
running the service. With a high passenger demand it may be more economical
for fewer larger buses to be used; but the dilemma for the minibus operator (who
has become a monopoly supplier) is that he cannot change to larger buses without
laying himself open to the same sort of competition by which he himself origin-
ally gained entry. From the social welfare point of view, minibuses could well be
associated with higher fares and worse effects on other traffic than a service with
fewer larger buses.

5. CHANGING THE COST OF PRIVATE TRAVEL

The previous sections have considered ways in which policy might directly or
indirectly change the cost and convenience of travel by public transport. This
section considers possible changes in the costs of travel by car.

5.1 Fuel costs

It is often argued that the modal split between car and public transport is biased
in favour of the car because the perceived cost/km of using a car is usually equiva-
lent to petrol costs only, and is much less than the average cost (including fixed
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costs), while fares on public transport generally reflect the full user costs (though
the increasing use of travel cards is changing this). An extra tax on fuel would be
one way of changing the balance; but, unlike restraint mechanisms (see Section
5.2), it would have almost as much effect in areas where traffic is free running as
in congested areas.

Section 2.2 noted that fuel cost is likely to continue to rise in real terms over
the next few decades as crude oil prices increase. This section is concerned with
changes which are superimposed on this. The higher fuel price is likely to lead to
a reduction in the amount of car use and ultimately in car ownership: but the
effect will be mitigated over time because the more the price rises the more
vehicle manufacturers will seek ways of improving the fuel efficiency of vehicles.
Public transport, where available, will gain patronage from previous car users,
particularly where there is congestion or where parking is difficult; but in the
absence of congestion higher car operating costs are likely to induce those who
have cars to use them just as frequently but for shorter journeys (Bland, 1984).
The proportion of journeys on congested roads is likely to fall as homes, shops
and places of employment become dispersed, despite further growth in the
number of cars. But there are many ways in which car drivers themselves can react
to rises in car running costs: for example, by trading down to smaller cars, adopt-
ing more economical driving habits, making more multi-purpose trips, joining car
pools, and accepting nearer destinations. Many drivers will be willing to adopt
such measures in order to be able to travel by the mode of their choice.

In the longer term, the higher cost of car travel is likely to lessen the rate of
dispersion of homes, possibly with some concentration around local sub-centres
offering shops and employment. It might also reduce the rate of decentralisation
of employment from city centres well served by public transport.

5.2 Restraint of private traffic

The object of restraining private traffic in towns is to improve the social, environ-
mental and travel conditions for all residents and visitors, whether they travel by
public or private modes. Restraint is effected by changing the money or time
costs of travel using one of two approaches:

(i) Charging. This includes charging for the use of particular stretches of
road at particular times (road pricing), charging for travel within a
particular area (area licensing or cordon pricing) and surcharges for
parking. These methods of restraint are intended to represent only
financial transfers from the user to the city authorities, but in practice
the costs of implementation can be considerable.

(ii) Physical. This includes parking restrictions and physical means of
preventing or restricting access to certain roads or areas. Limiting
traffic through congestion is also an accepted form of restraint (albeit
passive). These restraints mostly operate by increasing travel time, but
they also raise costs if fuel is wasted in congested traffic or if diversions
increase the distance travelled.

Road pricing is the most discriminating method: it attacks the problem directly
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by requiring drivers to pay towards the disbenefits they impose on the commun-
ity. Those who gain least from travelling to the area at times of restraint can
travel more cheaply at other times, or can go to other destinations, while those
who gain most from travelling to the area will enjoy faster travel to compensate
for the price charged. It might appear, therefore, that road pricing would be the
most efficient system of all, because the price can be varied from street to street
and from hour to hour. But the central aim behind restraint measures is that they
should alter people’s behaviour. They can only do this if people know in advance
what the price will be in a particular area at a particular time of day. This rules
out too much variation in the prices charged. Mogridge (1984a) has suggested
that road pricing might merely replace poor users by better-off ones, leaving the
total flow unaffected. This can only be true up to a point; if the cost is made high
enough, even the rich will cease to travel to the restricted location and will find a
cheaper alternative. The main disadvantages of road pricing are the costs and
administrative difficulties in setting up and operating the system and the political
problems in obtaining acceptance. The rapid improvements now being made in
electronics and information technology are reducing the technical barriers to
implementation, though the political and administrative problems remain.
However, if road pricing is accepted, once the equipment is installed it is possible
to provide at relatively low cost other services which require a two-way commun-
ication with vehicles: these include directions to car parks with available spaces,
automatic charging for parking, signposting for route guidance and even, if
desired, information on the location of stolen vehicles.

Area licensing is less discriminating than road pricing, but is simpler and
cheaper to operate. Unfortunately, the rigid zonal boundaries create distortion in
travel and land usage at the edges of the zoned area, though some of this could
be reduced by having different licensing requirements at different times of day.
Physical restraints which restrict the flows of vehicles into certain areas can be
used in much the same way as area licensing.

Parking charges as a method of restraint can be varied to suit both location and
time of day; but those who have private parking space available, and those who
are travelling through the area, are not only immune from their restraining effects
but are positively helped by them. Despite its limitations, control of the amount
and cost of parking is now the commonest method of restraining traffic in large
cities. But it is difficult to know how much parking to provide and at what cost.
If too little is provided there is too much deterrence, and the beneficial effects
on congestion are reduced by would-be parkers cruising round in search of a
space. If parking provision is over-generous, more people may be encouraged to
drive into the centre, so congestion is increased. The precise effects are difficult
to calculate because of the feedbacks which modify the initial changes; but, as a
general rule, if the generalised cost of a journey increases because of an increase
in one of its components (say, an increase in parking costs) there will be less
traffic, and this will reduce the other components of generalised cost (travel time,
for instance).

A limited study of possible restraint measures in Coventry (Department of the
Environment, 1976) suggested that there was little to choose between the various
systems available, and none was entirely satisfactory. The selection of a suitable
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scheme clearly depends not only on speeds and costs of travel but also on the
types of people affected and the potential impact of the measures on the viability
of the area. Even where no formal restraint policies are adopted, congestion acts
as a restraint mechanism which affects all users equally, irrespective of income or
the value of their journeys. It has the drawback, however, of wasting resources.

The type of activities which can be sustained in the town centre will be
affected by the type of restraint. Charging is likely to discourage the setting up of
businesses which are dependent on the average car user; it will encourage activities
which depend substantially on public transport users (though these are numeric-
ally in decline) and specialist businesses which rely on well-to-do car travellers.
Both physical restraint and congestion will tend to have an inhibiting effect on
development in the central area. Blanket parking restrictions, which bear more
heavily on shoppers and the casual visitor than on workers who make the trip
regularly, are likely to harm retail trade and leisure activities and may hasten the
decline of the city centre. These effects can be moderated if parking controls are
suitably discriminating.

If restraints are applied with the intention of shifting car drivers to public
transport, there is likely to be an initial positive effect as people try to retain
their existing trip patterns; but this could soon change as people find alternative
destinations and as businesses set up in unrestrained areas. In the long run public
transport could be worse off as the focal points for activities become decentral-
ised.

6. INVESTMENT AND PLANNING POLICIES
6.1 Road improvements

The benefit from road improvements in urban areas depends primarily on the
resulting increase in the mean speed on the network. Improvements to the road
network will attract car users who formerly went to other destinations or
travelled at different, less congested, times: they will also encourage users of other
modes to switch to car. This extra traffic will cause the average speed of road
traffic to rise by less than it would otherwise have done. The resultant change
in speed will depend on the amount of extra capacity added to the system, the
amount of generated and diverted traffic, and the slope of the network speed/
flow curve. It is possible in some cases that average speeds may be little higher
after the improvement than they were before. In fact Mogridge (1984b) has
suggested that urban road improvements might in some circumstances actually
cause speeds to fall below the previous level. The central plank of his argument is
that mean door-to-door speeds of travel into Central London are very similar by
road and rail across a wide range of distance from the centre. He then suggests
that if the road system is improved rail passengers will transfer to road, and the
extra car traffic will cause road speeds to fall till they are again no higher than the
rail speed, and therefore no higher than they were before. If rail services then
deteriorate because of the reduction in demand, further transfer of rail passengers
to road will cause road speeds to fall further till they match the new lower rail
speeds.
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Mogridge offers no convincing instrumental mechanism for equalising the two
speeds, beyond the notion that in equilibrium nobody can improve his travel
speed by transferring to another mode. In reality, it is only those few people on
the margin who will have the same speed: for the vast majority of travellers one or
the other mode will be substantially faster, and there is no reason on these
grounds to expect an equalisation of the two average speeds. Nevertheless, even if
there is no equalising mechanism, there may in some circumstances be so much
generation of new road traffic that speeds fall back to roughly the same level, so
that there would appear to be no real benefit from the improvement. Obviously
there must be some incentive for newcomers to travel at speeds which they had
previously rejected, and a greater reliability of journey time may be the reason
for this. It follows that benefits which are calculated without regard to the
amount of generated and diverted traffic may overestimate the true benefit, while
those which ignore changes in the consistency of journey times may under-
estimate the true benefit. In general, however, road investment will bring some
savings in travel time and cost to all road users, including road-based public trans-
port. The benefits to the latter will be offset to some extent by transfer from
public transport to car, either through the modal split mechanism or through
higher car ownership; but this effect is normally likely to be small, so the net
result will nearly always be beneficial. Greater capacity also provides more scope
for giving priority to buses.

It should be noted that, as towns decentralise and more journeys take place in
the outer areas, some of the pressure will be taken off the central area roads,
and some of these may become free running for most of the day, despite further
growth in car ownership. Thus the benefits from investment in road improve-

ments may be shorter-lived than expected, though the improvement will never-

theless hasten the day when the road system is tolerably free of congestion at
all times.

6.2 Public transport investment

As urban densities fall and employment moves away from central areas to outer
areas and small towns, there is less justification for fast line-haul passenger trans-
port systems. In very few cities would it now be possible to justify the cost of
these systems. The amortised cost of their construction alone would be equivalent
to the entire running costs of a large bus fleet carrying, say, 10,000 to 20,000
passengers per hour in the peak directions of each line (Webster and Bly, 1980).
Proponents of rail systems claim that they consolidate the central area, and
observations in Munich (Kreibich, 1978) tend to confirm this; but it is not clear
how long the benefits will continue, or whether the same effect would be observed
in less attractive cities. Most people will forgo their first-choice mode of trans-
port (the car) only if the destination offers something special.

In cities suffering from severe decline in employment and decaying infra-
structure, it is unlikely that new investment in transport alone will do much to
remedy the situation; it might even accelerate the decline (railways carry passen-
gers out of town as well as into it), particularly if much of the cost is borne
locally. An improved rail system in Glasgow did in fact increase retail activities
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in the central area at the expense of those in the inner areas of the city (Martin
Vorhees Associates et al., 1982), but in this case most of the capital cost of the
improvement was borne by central government and not locally. Where rail
systems already exist, however, it is obviously worth while to make the best use
of the infrastructure by shifting the longer trips as far as possible to the more
efficient rail mode.

6.3 Urban development

Some countries in continental Europe have succeeded in maintaining patronage
levels on public transport, partly because their towns are much more compact
than their English counterparts. Before we can judge whether their experience
can be of help to Britain, it is necessary to understand why the patronage trends
are so different in British and continental cities. Before the era of mass car owner-
ship, the need for public transport was relatively modest in the compact cities of
continental Europe, because many journeys could be accomplished on foot or
by bicycle, whereas motorised transport was essential for the longer journeys in
dispersed British cities — increasingly so as the process of suburbanisation con-
tinued. The use of public transport in Britain reached a record level of about 250
trips per capita per annum in the early 1950s. It has now fallen to just over 100
trips per capita per annum and is still falling. Increasing car ownership in contin-
ental countries also robbed public transport of trips, roughly in the same propor-
tion as in Britain, but there were several compensatory factors. Suburbanisation,
which came much later than in Britain, increased the need for motorised journeys
(as it had in Britain) and public transport gained a share of these trips, though not
to the same extent as in Britain because of the already much higher level of car
ownership. Migration from rural to urban areas stopped decades ago in Britain.
It continues to raise total demand for urban transport in some European cities,
and public transport has shared in this. The much greater use of two-wheelers
also provided a ready source of potential public transport riders. All these factors,
together with rising subsidies, have helped to raise annual patronage levels in
many European countries to about 80 to 100 trips per capita.

Many commentators believe that subsidy policies similar to those in continental
countries should be adopted in Great Britain, presumably because it is assumed
that they would lead to the same stable or increasing passenger demand. However,
as has been explained, the buoyancy of patronage in Europe is largely due to
factors which do not apply in Britain. As these factors change, the use of public
transport in continental cities will reach a peak and then probably decline. In that
case, one may ask whether there is anything, apart from an increase in subsidies
(which has already been dealt with in Section 3.1), which could be done to main-
tain public transport usage in Great Britain. Increasing overall densities and
providing more employment in town centres would probably benefit public
transport, though it would not necessarily completely counteract the effects
of car ownership and increasing operating costs. Perhaps the twin aims of increas-
ing the use of public transport and improving the quality of urban life might be
achieved if town centres could be made so attractive that people actually pre-
ferred to locate their homes, shops, offices and other facilities there rather than
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in the more peripheral areas. Building compact, high-density satellite suburbs
with good access to the town centre would also be expected to boost public
transport, at least in the short term, but there is a risk that these suburbs would
become the focal points for peripheral development. If so, the use of public
transport to the main centre would fall, the investment could be wasted, and
the central area would still decline.

7. URBAN TRAVEL AND THE FUTURE

Section 2.2 discussed the future, assuming that current trends continued in much
the same way as at present with everybody optimising his own situation. If that
happens it does not follow that the urban environment which emerges will be the
one which everybody wants. Indeed, it is almost certain that there are better
solutions which could only come about through collective action. Perhaps some
Western European and British cities have grown nearer to this ideal than most,
but even in these cities the better-off, having originally located in the centre,
are now tending to move out to the suburbs. Even in attractive places the wealthy
and influential, who can be considered to set the trend, aspire to something
different from central urban living. Therefore, even if there is an optimum
“solution™, it is unlikely to be capable of sufficiently clear definition, or to gain
sufficient public acceptance, to form the basis for collective action. Even if it
did, the continued exercise of individual choice would probably frustrate it.
The future is therefore likely to be formed largely by the process of individual
optimisation within the constraints of general planning regulations. What will the
problems be, and what influence can policy have?

It was suggested that many people, perhaps most, would not be sorry if current
trends continued, because by the year 2010 they would have access to private
transport, would be living in reasonably spacious and pleasant surroundings, and
would be travelling to attractively located workplaces, shops and leisure activities.
The disadvantages will be suffered mainly by those without access to a car,
including many in car-owning households who, for whatever reason, cannot use
the household car, and by those who are left trapped in areas that are suffering
decline as a result of the changes. But there could be disbenefits too for those
people who would prefer to live, work, shop or socialise in an attractive city
environment, and for whom the opportunities of doing so are diminishing all
the time. Within the limitations set out in Sections 3 to 6 there is much that
policy can do to alleviate these problems:

(i) Public transport will be needed by large sections of the community in
the foreseeable future. Positive action can be taken
(a) to make the industry as efficient and competitive as possible,
(b) to use subsidy where good returns are available, and
(c) to provide suitable types of services to meet the requirements
of the changed environment.

(ii) Planning policies can ensure that there are opportunities for those with-
out cars, and those who do not wish to become completely dependent
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on them, to settle in places which are accessible to normal amenities
and good public transport.

(iii) Some of the changes taking place in cities are ultimately inevitable but
their rapidity is causing problems of adaptation for both people and
firms. Changes in planning regulations, in the supply and price of land,
in the provision of appropriate transport facilities and in support for
public transport may slow down the trends, giving more time for
the necessary adaptation and permitting greater use to be made of the
present urban infrastructure.

(iv) Many transport measures, identified in previous sections, are capable of
yielding appreciable short-term benefits to the community; they may
not necessarily add up to a consistent strategy for the future, but it
would be wasteful to forgo worthwhile benefits. But, in the longer
term, future transport needs will be different from those of today, and
they should be considered in good time, because the lead time for many
forms of transport investment is very long. Future investment plans
should not be made without taking due account of the likely changes
in the locational patterns of homes, workplaces and other activities
and the potential needs of the community in the new technological era.
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