BUS DEREGULATION, COMPETITION AND
VEHICLE SIZE

By Stephen Glaister*

1. INTRODUCTION

Gilbert Ponsonby (1969) gave one of his last major publications the title “Trans-
port Policy: Co-ordination through Competition”. In the preface Arther Seldon
remarked that “Throughout the last 35 years, when ‘co-ordination’ has been the
established doctrine, a small number of economists was patiently pointing to its
weaknesses and dangers for the efficiency of transport, for the business and
private user, and for thé national economy . . . One of the economists who had
doubts about the prevailing economic thinking and legislation was Mr. G. J.
Ponsonby . . . In a series of articles in the learned journals and addresses to trans-
port audiences he analysed the shortcomings of the legislative framework; but
his reservations went largely unheeded”. The three words “co-ordination through
competition” encapsulated, with typical conciseness, the essence of Gilbert
Ponsonby’s thesis. Of course he had in mind not so much the co-ordination of
services with one another, as the co-ordination of the forces of demand as an
expression of consumer preferences with the forces of supply as an expression
of what was technically possible and at what cost. He saw competition as the best
way of determining both the quantity and the qualities of service. Therefore he
opposed systems of quantity licensing and especially, in the case of the bus
industry, the creation of cross subsidy.

It was typical of Gilbert Ponsonby that he sought to persuade others through
careful reason and scholarship. Quite apart from his own writings, he encouraged
and inspired the research of others and secured material assistance for them,
acting always without the slightest trace of partiality. I was a personal beneficiary
in many ways. In particular, the Rees Jeffreys Road Fund (of which he was a
trustee) enabled me to take part in a study of the regulation of the bus industry.
He initiated this study long before the change from a Labour to a Conservative
Government in 1979, which led to the 1980 Transport Act (deregulating long-

* London School of Economics. I am grateful to Nicholas Bursey and Malcolm Buchanan of
Buchanan and Partners for advice, and to Grampian Regional Council for allowing me to
extract information on passenger movements from the SCOTMAP exercise. Assumptions on
costs, time savings, values of time, passenger behaviour, etc., have been derived from sources
other than the SCOTMAP exercise, with the help and guidance of officials in the Department of
Transport, and they wrote the Appendix. I am solely responsible for the content of the remain-
der of this paper.
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distance coach services) and heralded the change in government attitudes towards
road passenger transport, which has culminated in the deregulation of most local
bus services under the Transport Act of 1985. I regret that we were not able to
publish the research till after his death (Glaister and Mulley, 1983). It is partic-
ularly unfortunate that he did not survive to witness and comment on the
formulation of the new policy that would have so interested him. However, his
influence was strongly felt, both through his writings and through his students
and colleagues who were involved.

It is ironic that just when government attitudes have become more sympathetic
to the simple arguments of principle advanced by Gilbert Ponsonby, there has
been a spurt of development in economic theory which has made the arguments
of principle much more complex and the conclusions less clear cut. The “new
industrial economics” includes important advances in the theory of regulation,
contestable markets, the economics of quality, product differentiation and
imperfect competition, and the effects of imperfect information. This all makes
the analytical treatment of the economics of bus competition so complex that it
was felt that it would be helpful to adopt the illustrative, numerical approach
used in this study. An earlier paper (Glaister, 1985) gave an account of a pre-
liminary investigation into the way in which stage carriage (local) bus services
might develop if quantity licensing were to be removed. This is a report of further
work, which also was carried out for the Department of Transport during the
preparation and passage of the 1985 Transport Act. Its aim was to refine the
earlier conclusions, to test the robustness of the basic result that under deregul-
ation the industry has some chance of expanding through the provision of new
services of higher quality in certain areas, and to provide some quantitative basis
for this claim.

Refinement was desirable for several reasons. First, the initial research was
“rough and ready” because it had to fit within the time scale determined by the
review of policy which foreshadowed the drafting of the White Paper Buses
(Department of Transport, 1984). Second, though the basic data (used because
they were readily to hand) referred to a very heavily used corridor through
central London, subsequent modification meant that the results eventually
presented did not relate at all closely to any real situation “on the ground”. In
the event Buses (and the 1985 Transport Act) excluded London, for the time
being, from the proposal to deregulate. Thus interest centred on other towns,
and it is possible that London, having unusually high traffic densities, would not
be typical in its response to deregulation. Third, the treatment of traffic con-
gestion was not adequate to give a reliable impression of the probable effects of
deregulation, and especially of the interaction between vehicles at bus stops.
Fourth, it was not possible to throw any light on the important issue of cross-
subsidisation.

The general approach used in this study is similar to that used in the earlier
one; it is specified in detail in the next section. The significant differences are
as follows.

The most important aspect is that considerable care was taken in seeking to
represent events in an actual town. Aberdeen was chosen because information
on patronage existed in requisite detail as part of a recent Market Analysis Pro-
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ject, and it was kindly made available by Buchanan and Partners and Grampian
Regional Council. A summary of the town’s bus services as they were in 1981 and
proposals for reform are set out in Buchanan (1982). Second, it happens that
Aberdeen has a very high concentration of bus traffic in its centre (approaching
80 buses/hour in each direction at some times and places). It was therefore a
useful case for the study of any congestion problems that deregulation might
cause. Third, at the time to which the data referred, the bus system as a whole
was close to breaking even, so no complications would arise if deregulation
were associated with a reduction in total subsidy. At the same time there was
cross-subsidy between routes, so the effect of deregulation, and the consequent
reduction of cross-subsidy, could be studied.

The earlier work attempted to represent traffic flows on several routes by a
single “corridor”. In the present study each of the five most important west-to-
east routes was represented separately, with the geographical position of every
stop in each of the routes. In the centre of Aberdeen the stops on the different
routes are placed close together in six groups (see Figure 1). Provision was made
in the model for buses to obstruct each other in each of the six groups. A “first
into the group, first out of the group” discipline was enforceable.

Additionally a relationship was introduced between moving traffic speeds and
traffic flows, so that an increase in the frequency of bus services would depress
traffic speeds in general and bus speeds in particular.

The publication of Glaister (1985) stimulated comments by Gwilliam, Nash
and Mackie (1985a, 1985b), Nash (1985) and Galvez (1986). I made reply in
Beesley and Glaister (1985a, 1985b), Glaister (1985) and Glaister (1986). Some
of these comments referred specifically to features of the earlier study not in-
cluded in the present one. Some points had already been taken into account in
developing the present study. There were, however, some outstanding con-
structive criticisms whcih I would have liked to take account of if the present
study had not already progressed too far before I received them.

In the following sections we describe the general principles, the routes, pass-
enger behaviour and bus behaviour. The results and conclusions in sections 5 and
6 are broadly similar to the earlier work (Glaister, 1985, which gives the details),
though there are some differences in detail.

2. GENERAL PRINCIPLES

Purely theoretical arguments become extremely complex if they are used to
deduce the outcome of competition in the provision of bus services. Some
progress can be made if it is assumed that all consumers are the same (see Kay,
1979; Foster and Golay, 1986; Evans, 1986). However, this is not a reasonable
assumption. A central proposition of this paper is that there are wide differences
between consumers, which stem from (for example) differences in income and
differences in trip purpose. This complicates the theoretical arguments consider-
ably, and was one reason for adopting the technique of computer simulation.

This technique has the advantage that the results are related directly to a
“real world” situation. Further, it is easy to introduce the random variation which
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is an important feature of actual bus operations. On the other hand there are dis-
advantages, notably that one can never be certain how far the results obtained
with one set of assumptions would apply in other situations.

In this study five bus routes in Aberdeen were represented. Passengers were
assumed to arrive at each of the stops for each route at random, at the rate
actually observed in a survey. Buses were assumed to move down each route,
picking up and putting down in the usual way. Progress was traced in steps of
two and a half seconds (the assumed average time for an individual boarding or
alighting).

It was assumed that there would be two kinds of vehicles after deregulation,
“small” and ‘“large”. Checks were made at intervals on the rate of profit being
earned by each kind of vehicle on each route. If a type was earning more than a
small rate of profit, one more vehicle was brought into service. Conversely, if
more than a small rate of loss was being incurred, a vehicle was removed. In this
way an equilibrium was created in which every operator was more or less breaking
even,

3. THE ROUTES

Buchanan (1982) gives considerable detail on bus services in Aberdeen as they
were at the time to which the data for this study refer. Here attention was con-
centrated on the routes which flow for a substantial distance along Union and/or
Castle Streets, from west to east. The routes concerned were grouped as follows:
(1,2,3);(4,5;(11D);(14); (17, 18, 19); (22) and (23, 24). Further, routes (22)
and (23, 24) were merged into one and assumed to have the same geographical
and passenger demand characteristics as route (11). This was because few data on
these routes were available (routes 23 and 24 were run by a different operator
and covered by a different survey) and they were geographically similar to route
(11). Similarly the minor route (14) was absorbed into routes (4, 5). In order to
make the problem manageable the outer sections of the routes were not modelled
in detail. The resulting route geography is shown in Figure 1. It was important to
include the “missing” routes (23, 24) in order to preserve the observed high flow
of buses through the centre of Aberdeen. In the following the grouped routes are
referred to as (1), (4), (11), (17) and (22).

Considerable detail was available on boardings and alightings at each stop,
time of arrival and departure from each stop, and origins, destinations and
purposes of individual passenger trips. This came from on-vehicle surveys on each
bus trip during a typical day (for practical reasons these had, in fact. been taken
over a period of several days).

Taking the morning peak period as extending from 07.30 -to 09.00, total
boardings at each stop indicated in Figure 1 were counted and a crude estimate
was made of the average trip length of alighters at each stop on the part of the
route under consideration. More accurate information on trip lengths could have
been extracted, but it would have required a disproportionate amount of work
with individual passenger trip records. Passengers who were already on board a
bus as it reached the beginning of the “subject” part of a route were treated as if
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they had boarded at that point. Table 1 shows some of the observed character-
istics of the routes. For comparison, the figures in parentheses were those
obtained from the model in an attempt to reproduce this ‘“base’’ situation. It will
be noted that the match is not exact. This reflects the fact that the model is an
imperfect representation of reality. However, the “synthetic base” preserves the
salient points of difference between the routes. The fare was calculated in such a
way that the overall profit on the five routes together was approximately zero,
assuming a constant fare per passenger mile. The cost assumptions used are
recorded in the Appendix.

Route (1) was heavily loaded and earned a high rate of profit. Point-to-point
speed was low because of the large number of boardings and alightings on each
vehicle. The other route to make a profit was (17), and it also had high loadings.
The remaining routes had much lower loadings and they made losses.

4. PASSENGER AND VEHICLE BEHAVIOUR

The basic principles of passenger and vehicle behaviour were as described in
Glaister (1985), with the following exceptions.

Each stop in the model was uniquely identified with one of the routes, and it
was assumed that passengers at any stop would board a bus of the corresponding
route. The data on passenger origins and destinations indicated that there were, in
fact, relatively few trips for which more than one route could have been used.

If the first person in the queue refused the chance to board, it would be offered
to others, unless everybody in the queue had already refused it (Galvez (1986)
comments on the formulation of this).

If the “First in first out” (FIFO) discipline was in force, a bus would not be
able to pull away before any other bus that had previously stopped at any one of
the same group of stops. A bus would wish to pull away if it was full or if
nobody remaining in the queue had chosen to board it. In pulling away a bus
would incur a deceleration/acceleration delay. In addition, at the end of its route
it would incur a delay equivalent to five minutes to represent ‘“layover” time. A
further delay was imposed if necessary so that no bus would start down its route
within 70 per cent of the headway currently observed between buses with empty
seats (irrespective of size) after the previous departure. This was to mitigate (but
not eliminate) the phenomenon of bunching.

When a bus was moving in the outer areas it was assumed to travel at a constant
15 miles per hour. On the central 1.13 miles of each route the speed when it was
moving in the base was assumed to be 12 mph. These figures yielded overall
achieved speeds which were reasonably close to those shown in the journey
surveys. In deregulated conditions speeds in the central area were varied according
to the change in the ‘“passenger car unit” (pcu) value of the bus flow from the
base, applied to a speed/flow slope of —0.003 mph per pcu. The pcu value of a
small bus was taken to be 1.5 and that of a big bus 2, independently of the size of
a “big” bus. No transfer was assumed of private vehicle traffic to bus travel. The
effect of these assumptions was to err in the direction of exaggerating the
decreases in traffic speeds caused by increases in bus traffic after deregulation.
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5. RESULTS

In the following discussion of the results reference is made to summary Tables
2 to 14. Each experiment on the model produced a considerable quantity of
information, and it is not feasible to reproduce it in full. In interpreting the
following results it is important to bear in mind that they represent the outcome
of a complicated random process at particular points in time, so some anomalies
and inconsistencies are to be expected.

For reference, Table 2 shows a summary of the base case (that is, before
deregulation), including information on the proportion of time during which
there were estimated to be two, three, four, or five or more vehicles stationary
at each of the stop groups in Figure 1. It will be noted that it was not usual for
there to be more than one bus at a group of stops. This happened most frequently
at the first group, where all the routes had stops and where most disembarking
occurred. Even here there was more than one bus only (0.095 + 0.037 + 0.007 +
0.003) = 0.142 or 14.2 per cent of the time. However, there were occasions when
several buses were present, and there were four or more stationary at the first
group for 1 per cent of the time.

Uniform Base Pricing

The first step was to investigate the effect of allowing freedom of entry to the
trade, assuming that both types of vehicles charged the same fares and that
fares remained constant at the same level as before deregulation. Allowing comp-
etition was assumed to have two main effects: profits were driven to zero on all
routes — cross subsidy was eliminated — and costs were assumed to be driven
down to the competitive levels shown in the Appendix. For example, at a
constant overall speed of 8 mph costs per bus hour fall from £17.254 to £11.486
(33 per cent) for 88-seater big buses and from £11.202 to £6.922 (38 per cent)
for 15-seater minibuses.

The result is shown in Table 3. The two routes that were profitable in the base,
routes 1 and 17, enjoyed a much improved frequency of service, mainly from
small vehicles, though a few big buses survived on route 17. Patronage improved
by about 20 per cent on both routes because waiting times were much lower and
in-vehicle speeds were over 1.5 mph higher. On route 22, which was previously
making losses, service frequency also doubled and speed increased, minibuses
alone were used. This led to a 5 per cent increase in patronage.

Route 11 also experienced an increase in frequency through the use of mini-
buses; but its patronage actually fell. There were two reasons for this. One was
that in-vehicle times rose because traffic speeds generally had fallen, and the big
buses were in any case lightly loaded in the base, so the smaller vehicles did not
give a sufficient offsetting gain in boarding times. The other reason was that the
small buses had a tendency to fill up on the relatively heavily loaded part of the
route, so that waiting times actually increased at some stops, in spite of the in-
creased frequency of available seats on average across the route.

Route 4 was the only one on which minibuses did not appear. Big bus fre-
quencies fell slightly, and patronage fell. Bus speeds fell because of the general
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TABLE 2

Base Position

Route: 4 1 22 17 11
Small load na na na na na
Big load 14.3 39.0 12.1 27.5 13.2
Small fare ©) na na na na na
Big fare 0.16 0.16 0.16 0.16 0.16
Small frequency na na na na na
Big frequency  (Bus/hr) 13 13 24 13 6
Trips (passengers/hr) 353 1495 796 769 265
Small speed (mph) na na na na na
Big speed P 7.15 5.61 8.08 6.82 7.85

No small buses. Big size = 88 seats.

Proportion of time there were buses at stops

Group Two Three Four Five or more
1 0.095 0.037 0.007 0.003
2 0.041 0.015 0.003 0.000
3 0.001 0.000 0.000 0.000
4 0.092 0.033 0.011 0.001
5 0.064 0.022 0.009 0.009
6 0.023 0.006 0.000 0.000

fall in traffic speeds.

In the central area the effect of deregulation was to increase bus traffic flows
from about 138 pcu per hour to 299 pcu per hour (one direction); this accounted
for the fall in central area traffic speeds of 0.48 mph. It must be emphasised that,
as noted in section 4, the calculation of the speed reduction assumed that none of
the new bus traffic had transferred from the private car. In practice one would
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TABLE 3

Deregulation: Base Fares

Route: 4 1 22 17 11
Small load - 7.8 5.9 6.7 8.0
Big load 18.5 — 12.3 —
Small fare ®) 0.16 0.16 0.16 0.16 0.16
Big fare 0.16 0.16 0.16 0.16 0.16
Small frequency - 74 49 45 9.5
Big frequency (bus/hr) 12 - - 5 -
Trips (passengers/hr) 343 1785 835 923 255
Small speed (mph) - 7.44 8.97 8.32 7.35
Bigspeed P 6.59 - - 8.05 -

Central speed change —0.48 mph.

Small size = 15 seats. Big size = 88 seats.

Proportion of time there were buses at stops

Group Two Three Four Five or more
1 0.113 0.031 0.010 0.005
2 0.030 0.005 0.001 0.000
3 0.001 0.000 0.000 0.000
4 0.101 0.027 0.009 0.003
5 0.058 0.015 0.004 0.001
6 0.023 0.001 0.000 0.000

expect some transfer to take place, and this would cause an offsetting reduction

in private car traffic.

It is difficult to estimate the extent of the transfer from private vehicles. For
the group of high-value-of-time passengers who would have the highest propensity
to transfer, the detailed results indicate that there was an average time-related cost
of about £0.33 per passenger mile in the base. This fell to about £0.23 after dereg-
ulation, a fall of £0.10. The fare was £0.16 in both cases, so the reduction in
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generalised cost was £0.10 in a total of £0.49; or about 20 per cent. To put it
another way, the change was equivalent to reducing the money fare from £0.16
to £0.06 — more than 60 per cent. This would undoubtedly be sufficient to
cause some transfer from car to bus. Total trips among this group increased from
1,224 to 1,496 per hour — a 22 per cent increase, which is consistent with the
assumed fares elasticity. A calculation of the effect on traffic congestion rep-
resented by this increase in bus passengers would depend on the proportion of the
new bus passengers estimated to have come from cars — 13.7 per cent was cited in
Glaister (1985) on the basis of some London evidence, but a higher figure might
apply for the group with high time values. It would also depend on the average car
occupancy and the distance that each car trip would have covered in the
congested area. A similar calculation would have to be undertaken for the other
two time values, though it is to be expected that fewer of the bus trips in those
groups would be competing against the private car. A very rough order of mag-
nitude may be estimated as follows. Tables 2 and 3 show an increase of 463 bus
trips per hour in total. If 13.7 per cent of these would otherwise be car trips, each
car having an occupancy of 1.4 and being driven 0.8 miles on the congested
central section which is 1.13 miles long, then the speed increase would be
(463 X 0.137 X 0.8 X 0.003)/(1.4 X 1.13), which is approximately 0.1 mph. This
would be set against the speed reduction of approximately 0.5 mph due to the
increased bus traffic.

On deregulation there was only a small increase at each group of stops in the
proportion of time with two or more buses (in some cases there was a decrease).
There were several factors contributing to this result. On the one hand there were
many more vehicles. On the other hand each vehicle took less time at the stop,
because bus loads were much lower. The critical determinants of the requirement
for “bus seconds” at the kerb side are the number of passengers and the boarding
and alighting time of each passenger, rather than the number of vehicles on
which they travel. Difficulties are only likely to arise if several vehicles arrive
close together and then spend a long time at the kerb. It is possible that the prob-
ability of this happening will be lower with many small vehicles than with a few
big ones carrying the same number of passengers. Further, the physical require-
ment is for “kerb foot seconds”, and this depends on the lengths of the vehicles
involved. In this study no account is taken of the fact that minibuses are shorter
than big buses.

We conclude from this experiment that, if fares were to be maintained at their
pre-deregulation levels, then, if the postulated cost reductions materialised, big
buses would be largely displaced by minibuses on most of the routes studied. In
most cases service levels would improve, particularly on those routes previously
making profits. Patronage would expand by about 20 per cent on the previously
profitable routes. It would also expand somewhat on some of those previously
unprofitable. Since this expansion would be entirely due to time savings, one
would expect it to come predominantly from passengers with high time values.
Inspection of the detailed results confirmed that this was so. There was no
suggestion of serious shortages of kerb space at stops, but there was significant
worsening of traffic congestion in the centre of town, caused by the increased
flow of small public service vehicles.
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Uniform base pricing without obstruction at stops

The previous experiment was repeated with the first-in-first-out restriction on
buses at the groups of stops removed. In other words, a bus was assumed to be
free to pull away as soon as it was ready to do so, even though there might be
vehicles that had pulled into the group of stops ahead of it.

This relaxation further improved the economics of the trade. Service levels
and patronage significantly increased, with the curious exception of route 11.
The remaining big buses disappeared from route 17, and minibuses entered
route 4. Buses travelled significantly faster (again, with the exception of route
11), because time was not wasted at stops waiting for another vehicle to move
off. However, general traffic speeds in the centre of town were reduced by a
further 0.05 mph because of the increased flow of public service vehicles. The
demand for kerb space at the stops was greatly reduced. Because minibuses are
relatively labour-intensive, one might expect their economics to be rather more
sensitive to being delayed by obstruction at stops, and these results are con-
sistent with this.

In all the remaining experiments reported here it was assumed that the first-
in-first-out rule would apply, in order to avoid ‘loading the dice” in favour of
the minibus. But this is a severe restriction, and in practice one would expect
that buses would be able to break the strict FIFO discipline at least some of the
time, especially in view of the better manoeuvrability that the smaller vehicle
enjoys.

Reduction in big bus fares

There is no reason to expect that fares would remain unchanged under dereg-
ulation. The results of the fixed fare experiment, in which the big bus was
eliminated, might suggest that the big buses would attempt to respond by taking
advantage of their lower costs per seat-mile to lower their fares. Table 4 shows
the results of an experiment along these lines. Small buses were assumed to price
in such a way as to break even at current speeds with an average load of 5, and big
buses aimed at an average load of 20. This gave slightly higher fares than before
on the minibuses (16 or 17 pence per passenger mile), but much lower fares on
big buses (7 pence per passenger mile).

Table 4 shows that this did not salvage the situation for the big bus: the
outcome was much the same as in the previous case. This might have been because
passengers did not exhibit an appropriate degree of discrimination between the
price and time characteristics of the two types of vehicle. However, the experi-
ment was repeated with the parameter in the logit choice function changed from
its base value of 10 to 20 and then to 5, and no qualitative change in the outcome
was apparent.

Increase in small bus fares

Another possibility is that small buses would move “up market” in the attempt
to exploit the greater willingness of the groups with the higher time values to pay
for the time savings that small buses offer. (They would abandon the bottom end
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TABLE 4
Small load 5, big load 20

Route: 4 1 22 17 11
Small load 5 S 5 5 5
Big load — — — — —
Small fare 0.18 0.17 0.16 0.17 0.16
Big fare &) 0.07 0.07 0.07 0.07 0.07
Srpa]l frequency (bus/hr) 20 91 5_1 53 lz
Big frequency -

Trips (passengers/hr) 344 1710 826 880 289
Small speed 7.85 7.9 9.22 8.49 8.68
Big speed (mph) - - - - —

Central speed change —0.64 mph.
Small size = 15 seats. Big size = 88 seats.

of the market to the big bus.) This was tried in the experiment reported in Table
5, in which small buses had a load of 3 and a fare of 26—29 pence, while the big
buses had a load of 10 and a fare of 13—15 pence. The outcome was that, given
the low price elasticities assumed, total small bus revenue increased substantially,
and this led to further expansion of the level of service offered by small buses.
The big buses were still unable to survive the competition. Note that by compar-
ison with Table 3 (uniform pricing) the patronage fell on all routes, so the
improvement in service level was not sufficient to offset the increase in fares.
Also, the increase in the number of vehicles caused a considerable worsening of
traffic congestion.

Other fares policies

A move on the part of the bigger buses to raise fares from their low level towards
the minibus fares was shown to be unsuccessful. However, Table 6 is interesting
as it shows an outcome in which both types of vehicles survived on all routes. The
two fare levels are only about 2 pence per passenger mile apart, and both are
somewhat less than before deregulation. Patronage levels were all above the
uniform pricing, deregulated case (Table 3), with the exception of route 22, and
well above the regulated case (Table 2), with the exceptions of routes 22 and 11.
Because a significant number of large vehicles survived, there were many fewer
small vehicles, with the result that traffic speeds in the centre of town were
reduced by only 0.25 mph relative to the base. Increasing the parameter in the
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Higher small bus fares

TABLE 5

Route: 4 1 22 17 11
Small load 3 3 3 3 3
Big load - - - - -
Small fare () 0.29 0.28 0.26 0.27 0.26
Big fare 0.15 0.15 0.13 0.14 0.14
S{nal] frequency (bus/hr) 32 108 57 53 24
Big frequency — — — _ _
Trips (passengers/hr) 298 1673 759 845 254
Small speed (mph) 7.92 8.30 9.17 8.7 9.22
Big speed P - — — - -
Central speed change —0.85 mph.
Small size = 15 seats. Big size = 88 seats.
TABLE 6

Small and big bus fares reduced
Route: 4 1 22 17 11
Small load 7 7 7 7 7
Big load 15 15 15 15 15
Small fare( ) 0.13 0.13 0.11 0.12 0.12
Big fare 0.11 0.11 0.10 0.10 0.11
Small frequency 3 58 14 28 5
Big frequency  (PUS/RD) 7 4 10 6 3
Trips (passengers/hr) 356 1820 769 964 264
Small speed (mph) 7.4 7.9 8.6 8.6 8.03
Big speed 6.7 7.0 7.7 8.0 7.15

Central speed change —0.25 mph.
Small size = 15 seats. Big size = 88 seats.
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logit choice function to 20 made little difference to the results. But when the
logit parameter was reduced to 5, the effect was to eliminate the small bus on
routes 22 and 11 and to eliminate the big bus on route 17. This was presumably
because in this case passengers were much more inclined to board the first bus to
arrive, irrespective of whether it was their preferred kind of bus. There was
therefore less chance of two kinds of vehicles surviving side by side and each
serving its own market.

If the base fare levels were reduced by the average reduction in cost, fares
would be about £0.10. An experiment in which small bus fares were fixed 2 pence -
above this and big fares were 2 pence below allowed the coexistence of the two
vehicle types on three of the routes, but the fares were too low for either type to
survive on the thinnest route, 11.

Boarding and alighting times

In all the experiments noted so far it was assumed that the time taken for one
boarding plus one alighting was 5 seconds for both big and small buses. In fact,
there is some reason to believe that smaller vehicles might suffer longer times,
especially if they only have one door and the large vehicles have two. If this is
so, there is the possibility that the economics of the small bus will be disadvant-
aged. To test this the times for small buses were doubled.

The results are shown in Table 7 for uniform, base fares, for comparison with
Table 3. Minibus speeds were generally significantly reduced (except on route 11),
as would be expected, and on route 1 they actually became slower than big buses.
On routes 1, 22 and 17 small bus frequencies fell, and on route 1 some big buses
were able to survive. Patronage was reduced on all routes except 11. Strangely,
route 4 now had a mixture of small and large vehicles, whereas previously (Table
3) it had only large vehicles. This appears to be an anomalous result. There is,
however, the interesting possibility that, since vehicles interfered with each other
at stops, and since small vehicles were now spending longer at each stop, so much
delay was inflicted upon big buses that they suffered relatively greater dis-
advantage.

Note that the comparison between Tables 3 and 7 shows that the demand for
kerb time went up somewhat. There were five or more vehicles at the first group
of stops 2 per cent of the time, as against 0.5 per cent previously.

At a selection of different levels of fares, again the minibuses remained dom-
inant. Table 8 gives an example in which minibus boarding times were increased
by a factor of three. The minibus continued to hold its own, in spite of the
significant reduction in speed. The increased frequency of service was attributable
to the higher fares charged.

Sensitivity to higher minibus costs

It is apparent that any conclusions drawn from this exercise must be sensitive
to expectations on relative costs of operation of the two sizes of vehicles. The

- experiments reported next were intended to investigate the sensitivity of the

results to this.
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TABLE 7

Small bus boarding times doubled, base fares

Route: 4 1 22 17 11
Small load 6.5 6.3 6.5 6.8 9.1
Big load 20.2 10.9 - - -
Small fare ©) 0.16 0.16 0.16 0.16 0.16
Big fare 0.16 0.16 — — —
Small frequency 15 57 47 44 12
Big frequency (bus/hr) 3 14 - — -
Trips (passengers/hr) 326 1658 803 845 277
Small speed (mph) 7.14 7.09 8.40 7.64 7.86
Big speed p 6.79 7.22 — — —

Central speed change —0.51 mph.
Small size = 15 seats. Big size = 88 seats.

Proportion of time there were buses at stops

Group Two

Three Four Five or more
1 0.155 0.070 0.032 0.021
2 0.047 0.021 0.005 0.002
3 0.011 0.002 0.000 0.000
4 0.142 0.065 0.036 0.032
5 0.087 0.038 0.017 0.017
6 0.044 0.012 0.002 0.001

This study concentrated on peak hour operations. It might be argued that one
of the reasons for expecting relatively low costs for small vehicles is the use of
part-time labour, so it is not reasonable to average standing costs over the whole
day in the case of minibuses (see the Appendix). To allow for this, all the
time-related costs for minibuses were increased by a factor of 1.5 (note that
these included capital, labour, and some maintenance costs, so this was a severe

test).

Table 9 shows the result, assuming that the regulated fare levels were preserved.
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TABLE 8
Small bus boarding times tripled
Route: 4 1 22 17 11
Small load 4 4 4 4 4
Big load 10 - - - -
Small fare ®) 0.24 0.24 0.21 0.23 0.23
Big fare 0.16 0.16 0.14 0.16 0.15
Small frequency 14 95 55 55 17
Big frequency (bus/hr) 6 - — - -
Trips (passengers/hr) 303 1478 710 7175 247
Small speed 6.94 6.91 8.02 7.63 7.64
Big speed (PR 7.20 - - - -
Central speed change —0.70 mph.
Small size = 15 seats. Big size = 88 seats.
TABLE 9
Small bus time related costs increased by 50%; base fares
Route: 4 1 22 17 11
Small load - — - 9.8 -
Big load 10.9 13.3 11.0 10.7 11.1
Small fare(£) 0.16 0.16 0.16 0.16 0.16
Big fare 0.16 0.16 0.16 0.16 0.16
Small frequency — — - 18 —
Big frequency (bus/hr) 13 45 24 16 9
Trips (passengers/hr) 342 1646 750 897 260
Small speed - - — 8.62 -
Big speed (PR 6.96 7.09 7.91 8.31 8.34

Central speed change —0.30 mph.
Small size = 15 seats. Big size = 88 seats.
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TABLE 10

Higher depreciation charges for small buses; base fares

Route: 4 1 22 17 11
Small load — 7.8 6.6 7.5 6.8
Big load 14.1 9.8 -
Small fare ®) 0.16 0.16 0.16 0.16 0.16
Big fare 0.16 0.16 0.16 0.16 0.16
Small frequency — 64 19 39 14
Big frequency (bus/hr) 15 — 15 — -
Trips (passengers/hr) 312 1560 781 813 272
Small speed (mph) — 8.00 8.98 8.39 8.67
Big speed P 7.15 - 8.58 - -

Central speed change —0.37 mph.
Small size = 15 seats. Big size = 88 seats.

It may be compared with Tables 2 and 3. The only route on which the minibus
survived was route 17. The comparison of Table 9 with Table 2 is interesting
because (with the exception of route 17) it corresponds to the result of allowing
competition among big buses only, with entry denied to small vehicles. In partic-
ular, because of the reduction in costs, routes 4, 22 and 11 were all able to
maintain or improve service frequency in the face of the removal of the cross
subsidy that they were receiving (Table 1). These results were found not to be
sensitive to the value of the parameter in the modal split function.

At the lowest fares tried with these costs, route 11 was not viable at all. As
fares increased the minibus progressively displaced the big bus, patronage fell
(except on route 11, which was brought into viability), and the traffic congestion
worsened.

We conclude that the prospects for minibuses are seriously damaged by the
rather severe increases in costs hypothesised in this section, but not entirely
eliminated.

Sensitivity to minibus depreciation rate

Another way in which minibus costs may have been underestimated is that the
assumed depreciation may have been too low, given the intensity of use involved.
In Table 10 minibus depreciation was assumed to be increased from its usual
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value of £0.75 per vehicle hour to £1.40. Comparing Table 10 with Table 3, we
see that the effect of this was, as would be expected, that there were fewer
minibuses, and in the case of route 22 the big buses are now able to compete
effectively alongside the minibuses. A similar conclusion emerges at lower fares.
However, in no case was the change sufficient to eliminate the competitive
advantage that the minibus exhibited in most of the markets.

Sensitivity to reductions in labour cost

Yet another possibility was that the reduction in labour costs that was assumed
to result from deregulation was too great. For big buses the Appendix shows that
the reduction was from £6.75 to £4.00 per small bus hour and from £7.50 to
£4.63 per large bus hour. Tables 11 and 12 were obtained by assuming that labour
cost was reduced to £5.40 for small buses and £6.00 for big buses. Table 11 had
fares held at the pre-deregulation level, and comparison with Tables 2 and 3 shows
that at these fares there is no significant gain from deregulation, though small
vehicles still enter on all routes except route 11. However, Table 12 shows that
if fares were to fall somewhat there would still be substantial gains from dereg-
ulation.

Sensitivity to time values

It is clear that the extent of variety in time valuations among the population of
passengers may affect the extent to which a variety of vehicle types were able to
survive simultaneously. To investigate this, all three groups of passengers were
assumed to have the same time value as the central group. The results were not
very different, except that there was indeed a greater tendency towards special-
isation by one vehicle type or the other. There was also a somewhat smaller
expansion of demand, presumably because of the absence of the high value of
time group, which benefited most from the improved service quality on dereg-
ulation. It should be noted that this test was an approximate one because,
strictly speaking, a new base would have had to be created with uniform time
values. This was not done. Rather, each group was assumed to have experienced
the same generalised cost in the base as had actually been experienced by the
central group.

Smaller big buses

Reverting to the original boarding time, time values and costs, the inherent
inability of the 88-seater big bus to compete against the 15-seater minibus
suggested that a smaller “large’ bus might be more appropriate. Inspection of the
loadings observed in the Aberdeen on-vehicle surveys showed that the loadings
very seldom approached the capacity of the vehicles provided. On the other hand,
the demand patterns were extremely uneven as the vehicles progressed down the
route, and so one might expect that there would be some advantage in providing
vehicles somewhat larger than the minimum size in order to provide for the
geographical peaks, while keeping the number of drivers required to a minimum.
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Smaller labour cost reduction, base fares

TABLE 11

Route: 4 1 22 17 11
Small load 9.8 9.0 6.1 7.2 -
Big load 34.5 - 11.9 - 8.4
Small fare( ) 0.16 0.16 0.16 0.16 0.16
Big fare 0.16 0.16 0.16 0.16 0.16
Small frequency 3 62 12 35 -
Big frequency (bus/hr) 8 - 18 - 11
Trips (passengers/hr) 323 1464 785 792 258
Small speed (mph) 7.46 7.76 8.98 8.28 -
Big speed p 7.17 - 8.54 - 8.45
Central speed change —0.29 mph.
Small size = 15. Big size = 88 seats.
TABLE 12

As Table 11, lower fares
Route: 4 1 22 17 11
Small load - 8.64 8.0 6.5 -
Big load 19.3 — 18.0 16.3 17.6
Small fare ©) 0.14 0.14 0.14 0.14 0.14
Big fare 0.10 0.10 0.10 .10 0.10
Small frequency - 52 14 20 -
Big frequency  (°US/h) 9 - 10 7 7
Trips (passengers/hr) 313 1630 812 797 250
Small speed (mph) — 7.97 8.87 8.35 8.26
Big speed P 6.25 - 7.79 7.69 7.35

Central speed change —0.13 mph.

Small size = 15 seats. Big size = 88 seats.
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Experiments were tried with a 45-seater big vehicle. In most cases the “big”
bus was unable to make any impression on the minibus. Table 13 shows the
result of uniform base pricing with 35-seater small buses, and Table 14 shows
an example of an experiment with lower fares. These do suggest that this would
be a more suitable vehicle to compete with the minibus than the 88- or the 45-
seater.

The peak, off-peak distinction

The analysis has concentrated on morning peak flows. Comments on this have
pointed out that the ratio of peak:interpeak passengers in Aberdeen was about
2.6, whereas the ratio for buses was 1.4. One commentator argued that “During
the peak-of-peak 1/4 hour of the morning peak, demand is double or treble the
average for the whole time period. During such ‘spikes’ in demand, unless there is
gross overcapactiy on a route as a whole the revenues of big buses will be up to 5
times greater than those of minibuses. The relative revenues of big and small buses
during a time period cannot be determined unless the model allows properly for
times when the big bus can cash in on its major advantage, that of carrying large
loads on occasion. These occasions may be sufficiently significant to justify the
extra costs of extra capacity on financial grounds”.

This would suggest that the case in favour of the big bus has been understated.
On the other hand, the peak over which the big bus can exploit its high-earning
potential is a relatively short proprtion of the working day. It has higher moving
costs (fuel, tyres, maintenance, etc.) than the small bus, and these have to be
incurred all the time in order to provide seats, most of which will be empty most
of the time. Further, a conclusion of Glaister (1985) was that higher average flows
tend to favour the big bus over the small bus, so the fact that passenger flows
would actually be less than half those we have been using for most of the day
may also suggest a bias in favour of the big bus.

A proper resolution of this question could only be achieved by a careful
modelling of the traffic day with the peak and the off-peak periods. It would also
need to account for the possibility that the evening (outbound) peak is funda-
mentally different from the morning (inbound) peak, because in the evenings
most boardings (which take longer than alightings) occur in a concentrated geo-
graphical area. This is outside the scope of the present study. However, as a
preliminary investigation a special experiment was carried out in which the demand
was allowed to vary over time. The peak passenger flow rates used previously were
assumed to apply between 07.30 — 09.00 and between 17.00 — 18.30. During
the remaining times, 07.00 — 07.30, 09.00 — 17.00 and 18.30 — 22.00, the
passenger flow rates were reduced by a factor of 2.6. This “traffic day” was
assumed to occur repeatedly. It was assumed that all active buses would run at
all times (there was no additional peak service). The number of active buses was
reviewed three times each day. Other values were set as they had been for Table 3.

This was a crude method of investigating the effect of variation of traffic
within the day. After approximately ten days the result was that the big bus had
been completely eliminated, and small buses were running at a frequency some-
what lower than those shown in Table 3.
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TABLE 13

35 seat big bus, base fares

Route: 4 1 22 17 11
Small load 6.8 8.0 5.2 8.2 -
Big load 17.5 - 7.8 - 11.3
Small fare £) 0.16 0.16 0.16 0.16 0.16
Big fare 0.16 0.16 0.16 0.16 0.16
Small frequency 11 71 32 44 —
Big frequency (bus/hr) 9 - 18 - 11.6
Trips (passengers/hr) 352 1496 830 823 258
Small speed (mph) 7.66 7.87 9.26 8.51 -
Big speed P 7.37 - 9.07 - 8.22
Central speed change —0.55 mph.
Small size = 15 seats. Big size = 35 seats.
TABLE 14

As Table 13, lower fares
Route: 4 1 22 17 11
Small load 6 6 - 6 -
Big load - - 11 11 11
Small fa:e( ) 0.14 0.15 0.13 0.14 0.14
Big fare 0.10 0.10 0.09 0.10 0.10
Small frequency 19 81 — 37 -
Big frequency (bus/hr) — - 27 7 8.7
Trips (passengers/hr) 363 1729 859 941 280
Small speed (mph) 7.73 7.93 - 8.44 8.00
Big speed p - - 8.37 8.21 7.64

Central speed change —0.44 mph.

Small size = 15 seats. Big size = 35 seats.
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6. CONCLUSIONS

The investigations reported in this paper are incomplete for many reasons. In
particular, they lack generality because they deal with the example of only one
town, and the treatment of traffic variation by time and day of week is in-
complete. Any conclusions are particularly dependent on the assumptions made
concerning the costs of operating the different vehicle types. The conclusions
must be read in the light of the comments and replies to which reference is
made in the introduction. Subject to these qualifications, the following con-
clusions are indicated.

Buses are too big

It seems that under most of the circumstances considered the type of bus
currently in use in Aberdeen and many other places in the United Kingdom is
too big, since the extra labour costs of providing an equivalent service with
smaller vehicles would be more than offset by the capital and interest cost
savings, together with the revenue generated from the higher speeds and better
frequencies provided. The pressures of free competition would bring about a
move to smaller vehicles. A crude investigation of the effects of variation of
demand levels within the traffic day did not weaken this conclusion.

On inspection of the (limited) survey data for Aberdeen on which the study
was based, this is not a surprising conclusion, because it is apparent that the
vehicles rarely become full. The conclusion is consistent with the analytical
calculations of Bly and Oldfield (1984), Jansson (1980), Walters (1982) and
Gwilliam, Nash and Mackie (1985a), at the kinds of passenger flow rates that we
have been considering. But all these authors were considering the optimum
vehicle size from the social point of view, and not simply from that of the loss-
minimising operator. These are not the same thing, if only because the operator
will not take account of the general traffic congestion that his vehicles cause.
For this reason one would expect the competitive outcome to have rather smaller
vehicles than the “socially optimal” one.

Outcome of competition

We have not made claims about the exact outcome of competition, but have
shown several possibilities for each set of circumstances. These possibilities range
from relatively high fares with many vehicles operating but fewer than the maxi-
mum number of passengers, to relatively low fares, with fewer vehicles, higher
load factors, and, again, fewer than the maximum number of passengers. Some-
where in between there would be a level of fares on each route at which patronage
was maximised. In some cases, but by no means all, the outcome showed vehicles
of two sizes operating simultaneously and providing differentiated products; the
smaller vehicle charged higher fares, travelled faster and served a relatively higher
proportion of passengers with high valuations of time saving. This was less likely
to occur if the spread of time values was reduced.

Under regulation two of the five routes considered were making profits. On
deregulation, cross subsidy was eliminated and patronage and service levels were
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expanded on all the profitable routes, principally through the introduction of
minibuses. The growth in patronage on these routes was typically of the order of
20 per cent. Of the three routes initially in deficit, one increased its patronage on
most occasions, typically by about 5 per cent. Patronage on the remaining two
routes sometimes expanded a little and sometimes contracted. The contractions
were not severe, unless fares were fixed so low that the route ceased to be viable.
In practice this would not occur, because there was always a higher level of fares
available at which services could be run and could break even. Because the patron-
age on the three routes that expanded was over nine times as high as on the other
two, total patronage was strongly inclined to increase.

Outcomes were found to be sensitive to the pricing/load factor assumptions
made. Fares significantly higher than the regulated level of £0.16 per passenger
mile did not look plausible, because patronage fell and load factors fell a great
deal. On the other hand, if fares were reduced more than in proportion to the
reduction in costs due to competition, say from £0.16 to below £0.10, they
appeared to be too low on some of the routes. Of course in practice there is no
reason to expect the uniform pricing across routes which we have assumed. It
may well be that fares would be rather higher on the less dense routes (4 and 11)
and rather lower on the others, especially route 1.

Congestion

The effects on traffic congestion are also sensitive to the pricing assumptions.
On the assumption that none of the new bus passengers has been attracted from
private cars, deregulation causes traffic speeds to fall in the town centre, typically
by half a mile per hour, but ranging in our experiments from no change to a worst
case of a fall by 0.85 mph. In interpreting these conclusions it should be borne in
mind that they are based on pessimistic assumptions. In particular, one reason for
choosing Aberdeen for study was that it already has one of the most highly
concentrated flows of public service vehicles in the UK. Also, the assumed
difference in the causing of congestion between the present big buses and the
minibuses that replaced them was conservative. The deterioration in speed due
to increased bus traffic would be offset to a degree by reduced car traffic because
of the transfer from car to bus. It is difficult to forecast the magnitude of this
favourable effect. One very rough calculation indicated an order of magnitude of
0.1 mph.

It is difficult to know whether the results we have presented indicated difficul-
ties due to shortage of kerb space in the neighbourhood of the bus stops.
Certainly the relaxation of the first-in-first-out discipline at each group of stops
greatly reduced the demand for stopping space; and one enforcement of this
discipline is probably an unreasonably severe assumption. The worst case appears
to be shown in Table 8 (when minibus boarding and alighting times had been
increased by a factor of three) at stop groups 1 and 4: there were four or more
vehicles (mostly minibuses) about 12 per cent of the time, compared with 1 per
cent of the time in the base. This study was of the morning peak, when most of
the activity at central area stops is alighting rather than boarding. But boarding
takes longer than alighting, so one would expect any central area problems to
be more serious in the evening peak. Note that the demand for “kerb foot
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seconds” is related to the number of passenger boardings and alightings, rather
than the number of vehicles, and in our experiments the former increased much
less than the latter.

Minibuses

The economics of minibus operation were shown to deteriorate as a result of
increased boarding and alighting times, but not to the extent that one might have
expected. If these times were double those of the big bus then the minibus lost
its speed advantage, but in most situations its costs were still low enough to
allow it to compete successfully against the big bus.

A 50 per cent increase in all the time-related costs for minibuses was sufficient
to render them uncompetitive. This is probably an unreasonably severe penalty
to impose, but it does emphasise the need for further investigation of the argu-
ments concerning the differences in total daily utilisation that may occur in
reality, in conditions of peaks of demand within the day and within the week,
between vehicles of the two types.

An approximate doubling of the depreciation costs of minibuses, and an
assumption of smaller reductions in labour cost for all vehicle types as a result
of deregulation, both confirmed that the results were sensitive to the cost
assumptions made. Neither of these two particular changes in assumption was
sufficient to eliminate the economic viability of the minibus, or to eliminate all
the estimated gains from deregulation, though they were, of course, reduced.

. It would be unwise to claim any assurance on the outcome of deregulation.
However, the indications are that in the particular case studied, provided the
cost assumptions were valid, service frequencies would generally be increased
through the use of vehicles no bigger than 35 or 45 seats. On the dense routes
the removal of cross subsidy would allow a substantial improvement in service
and an expansion in patronage, perhaps of the order of 20 per cent. Some of the
less dense routes previously in receipt of cross subsidy would also be capable of
modest expansion of patronage. The weakest routes might contract somewhat.
A range of possible outcomes for fares would be economically viable. One poss-
ibility is that fares fall somewhat from the regulated level, but not fully in
proportion to the assumed reduction in costs. On the denser routes it is quite
possible that minibuses would operate in competition with larger vehicles,
offering a faster service at a premium of something of the order of 50 per cent.
On thinner routes it seems likely that minibuses alone would operate. There
would be significant implications for traffic congestion in a place as densely
bussed as the centre of Aberdeen. General traffic speeds might be reduced by
something of the order of one half of a mile an hour.

In practice one would expect many familiar devices to be used by operators
in order to create and hold markets, and to differentiate their products. In part-
icular, Aberdeen, like many places, has much passenger traffic which originates
a fair way out of town and travels to the centre in vehicles which continually
stop to pick up passengers along the way. This presents opportunities for limited-
stop services, possibly at premium fares. They would be a natural extension of
the mode of operation we have demonstrated for small vehicles, and might well
provide a source of further competitive advantage for them.
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APPENDIX
Cost Assumptions

1. These assumptions and figures should only be regarded as reasonable estimates
made for the purpose of the present work. They do not pretend to forecast the
precise effects of competition on costs.

2. Costs were split into a time-related and a mileage-related element. In the former
category were included labour costs, capital costs, overheads and %4 of mainten-
ance, while the latter included fuel, tyres and the other % of maintenance. The
opportunity was taken to refine the figures used in the earlier paper. The figures
used are given in Table 15.

3. Labour costs for large bus operation in the regulated case were based on the
earnings of LT drivers and conductors increased by an allowance for other labour
costs of about 20% and translated into a cost per bus hour by assuming 70%
utilisation, i.e. bus hours divided by drivers’ hours. This is not greatly different
from the direct labour costs of traffic operations in those PTEs having high OPO
levels. Labour cost for large bus operation in the competitive case was based on
average hourly earnings of full-time manual workers excluding the effect of over-
time, using the value which was obtained from the 1983 New Earnings Survey.
To this was added 16% for overhead costs of labour. The total labour cost per
bus hour was calculated assuming 80% utilisation. For small buses it was assumed
in both cases that earnings were 10% below the large bus case. This was based on
discussion with a PTE which has operated small buses. This lower rate of labour
cost was applied to all the intermediate sizes of bus examined.

4. Capital cost in both cases is based on the purchase prices as quoted in Com-
mercial Motor’s Table 1983/84 and covers both depreciation and interest. The
depreciation values were derived using straight line depreciation over life times as
shown in Table 16, and using the listed capital costs.

Interest was charged at a rate of 5% on original cost. In the case of minibus
capital costs, the values used are those given in Commercial Motor for a 12 seat
vehicle. This was intended to reflect the likelihood that minibuses based on light
van conversions will be more widely used. '

5. Maintenance charges in the competitive case are based on the values in Com-
mercial Motor, where they are quoted on a cost per mile basis. Half of that
amount was related to mileage and the other half added to the time element using
the assumption that vehicles cover 10 miles per hour on average. For the regulated
case the values were based on a figure of 55p per mile, which is broadly represent-
ative of the PTE costs. This was applied to the large bus and a value was
estimated for each other size using relative values in line with the Commercial
Motor figures.

6. Finally, the remaining costs, which include licences, rent, rates, insurance pre-
miums, fuel and tyres, are costed on the basis of the values in Commercial Motor,
and are assumed to be the same under both regimes.

242



BUS DEREGULATION, COMPETITION AND VEHICLE SIZE S. Glaister
TABLE 15
Cost Assumptions
Size of bus: 15 seat 20 seat 35 seat 45 seat 86 seat
A: REGULATED INDUSTRY
Time Related Cost (£ per hour)
Capital 0.93 1.24 1.73 2.00 2.65
Labour 6.75 6.75 6.75 6.75 6.75
Maintenance 1.40 1.60 2.00 2.40 2.75
Overheads 0.37 0.41 0.48 0.51 0.65
Total 9.45 10.00 10.96 11.66 13.55
Mileage Related Cost (p per mile)
Maintenance 14.0 16.0 20.0 24.0 27.5
Fuel and tyres 7.9 8.5 9.5 16.0 18.8
Total 21.9 24.5 29.5 40.0 46.3
B: COMPETITIVE INDUSTRY
Time Related Cost (£ per bus hour)
Capital 0.93 1.24 1.73 2.00 2.65
Labour 4.00 4.00 4.00 4.00 4.65
Maintenance 0.55 0.65 0.83 1.01 1.14
Overheads 0.37 0.41 0.48 0.51 0.65
Total 5.85 6.30 7.04 7.52 9.07
Mileage Related Cost (p per mile)
Maintenance 5.5 6.5 8.3 10.1 11.4
Fuel and tyres 7.9 8.5 9.5 16.0 18.8
Total 13.4 15.0 17.8 26.1 30.2
TABLE 16
Purchase Price and Usage
Venhicle: Minibus 20 seat 35 seat 45 seat Large
Time (years) 4,75 6.35 8.0 8.0 13.0
Miles 150,000 200,000 250,000 250,000 410,000
Cost (£) 11,250 18,500 31,300 36,000 66,500
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