THE SHORT AND LONG-RUN COST OF
BUS TRANSPORT IN URBAN AREAS

By J. Stuart Wabe* and Oliver B. Colest!

INTRODUCTION

Previous studies of the cost-output relationship for transport operators have con-
centrated on establishing the existence, or otherwise, of economies of scale. Thus
Griliches considered the behaviour of total cost and output, measured in ton-miles,
for a cross section of American railroads. He concluded that “there is very little or
almost no evidence of economies of scale in the railroad industry” [2, p. 36]. This
conclusion was reinforced when the smallest railroads, those with less than five
hundred miles of track, were excluded from consideration. More important for this
study is the paper by Lee and Steedman. They considered the accounts of a cross-
section of forty-four municipal bus undertakings for the year ending 31 March 1967,
and they concluded “The weight of our evidence supports the hypothesis of constant
returns to scale in municipal bus operations” [4, p. 27].

This paper follows the same approach as those studies; that is, we look at bus
operators of different sizes and combine them cross-sectionally to identify the
behaviour of cost in relation to size. The model that we postulate for the determina-
tion of total cost has the advantage of allocating costs into those which are fixed and
those which are variable in the short run. This provides the basis for a separate
identification of both short-run and long-run total cost curves. In the next section
the model is fitted to data for the year 196667 and the results show that total costs are
increasing more than proportionately to size. The nature of this non-linearity is
explored in some detail by looking at the cost-output relationship for components of
total cost. This analysis provides evidence that diseconomies of scale exist in the
provision of bus services—a contrasting result to that established by Lee and
Steedman.

The third section considers the cost curve for the year 1971-72. Costs have risen
rapidly over the five years since 1966-67 and the results reveal that this is primarily
due to the increase in the fixed cost of providing bus services. A final section considers
the time trend in fixed and variable costs over an eleven-year period.
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THE COST CURVE FOR 1966

The work in this section follows closely that adopted by Lee and Steedman [4].
Our only data source was the Annual Summary of Accounts and Statistical Information
published by the Association of Public Passenger Transport Operators [8].2
Extremely small operators, defined as those having less than twenty-five buses, and
those with more than 10 per cent of their mileage run by trams and trolley buses,
were excluded. For the year ending 31 March 1967, the year studied by Lee and
Steedman, this gave a sample of seventy-six operators.3 The list of operators in the
sample, classified by fleet size, is given in the Appendix.

The variable to be explained is taken as the total working expenses of the operator.
Non-working expenses, for example depreciation and interest payments, are aot
included, as there is a considerable element of arbitrariness in the treatment of these
figures by different operators. Total working expenses will obviously be closely
related to the number of bus-miles run by the operator. However, operators vary
considerably in the intensity with which they utilise their buses. An operator with a
high proportion of his demand concentrated in the peak period will have more buses
unused or under-used in the off-peak than an operator with a daily traffic flow which
is more even. Thus a given number of bus-miles can be achieved with a varylng
number of buses.

For each operator, we define:

TC; = Total working expenses (total cost) of motor bus operation in ,£000.
M; = Annual mileage of bus fleet in thousands.
= Number of buses owned. This is taken as the average value of the fleet
size at the beginning and end of the year.

Ideally we also require data on the labour input for each undertaking. This is not
available in our data source, and means that we are implicitly assuming that the
labour input is uniquely determined by both the mileage and the fleet size. This we
consider to be a realistic assumption, given that the introduction of one-man bus
operation was only just starting in 1966.4

A linear cost function will have the form o

TCi = o1 —]—O(zM; —|—0C3Bt -u; (1)
If we wish to postulate that the cost function is non-linear with respect to size then
we can add a quadratic term for the number of buses.
TCi = oy +oaoMi+asBi+asB? +u (ii)
where w; is a random error. '

The Appendix shows that the sample covers a wide size range of undertakings.
Exactly half the operators had less than one hundred buses; but the upper tail of the
frequency distribution is considerably “stretched”, and some exceptionally large

2This covers municipal transport undertakings and excludes London Transport. The registered
office of the Association is Friars House, Parkway, Chelmsford, Essex.

3In the rest of this paper, reference will always be made to the calendar year which covers the major
part of the accounting year, for example 1966 in this particular case. Our sample is larger than the
one used by Lee and Steedman [4] because they partly relied on supplementary data provided by a
questionnaire to the operators.

4Information on one-man operation was first published by the Association of Public Passenger
Transport Operators in 1967.
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operators are included. Combining such observations in a cross-section analysis
almost certainly leads to heteroscedasticity, that is, the larger the observation the
larger is the error associated with that observation.5 In such a situation the best,
or most efficient, estimates of the coefficients are found when the data is transformed
by deflating by fleet size.6 Also, estimating the total cost function from deflated data
ensures that the results are not dominated by the experience of the extremely large
operators. Dividing all terms in (ii) by the number of buses gives the equation to be
estimated as

1C; 1 M; B
E=“1E+a2§;+°€3+0€4i+% (iii)
where
1, the coefficient on 1/B;, is our estimate of the constant term in the total cost

equation.

a2, the coefficient on M;/B;, is our estimate of the coefficient on M; in the total
cost equation: that is, our estimate of the marginal cost of a bus-mile.

a3, the constant term, is our estimate of the coefficient on B; in the total cost
equation: that is, in the absence of a term in B?, the estimate of the cost
of an extra bus.

s, the coefficient on B, is our estimate of the coefficient on B} in the total
cost equation. This coefficient indicates the extent to which the cost curve
is non-linear.

The least squares regression estimate of (iii) is given in equation 2 of Table 1, while
equation 1 shows the result when the total cost curve is assumed to be linear. The
surprise in equation 1 is that the constant term in the total cost equation is negative
and significantly different from zero. We expect, on a priori grounds, that this term
will be greater than or equal to zero. Allowing total cost to be non-linear reduces the
value and significance of the constant term.” The coefficient on bus fleet in equation 2
is significantly different from zero at the 5 per cent level, and the positive sign indi-
cates that total costs increase more than proportionately as the fleet size increases.
The coefficient on miles per bus and the constant term are both highly significant.

The interpretation of the cost curve, as measured by regression equation 2, has
to be for a given level of efficiency in bus utilisation; different levels of efficiency will
generate different total cost functions. A diagrammatic representation of the results
is given in Figure 1.8 Thus the line OB may represent the total cost curve when buses
are used for an average of 30,000 miles per year and an annual mileage of OS will

5See Johnston [3, pp. 207-211] for a discussion of heteroscedasticity.

6This is the best transformation when the standard deviation of the error term is proportional to
fleet size. Evidence for such a situation in our sample is provided by a study of the residuals (difference
between the observed and the predicted value of the dependent variable) from an estimate of equa-
tion (i). This result is not reported. The lower quartile had an average flect size of 44-5 and 17-2 for
the standard deviation of the residual. In the second, third and fourth quartiles the average fleet
size was 750, 142-8 and 569-0 while the corresponding standard deviations were 39-4, 74-8 and
177-8.

7A negative constant in the total cost equation which is equal to £25,700 is numerically very small;
the operators in the sample had an average value of total working expenses of £1,271,700,

8Figure 1 represents the total cost functions as linear and emanating from the origin. This is to aid
the diagrammatic exposition.
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TaABLE 1

Regression Estimates of Cost Curve in 1966

Dependent Variable

Bus Labour
Explanatory Total Cost per Bus Costs per Other Costs
Variables Bus per Bus
Equation 1 Egquation 2 Equation 3 Equation 4

1 —36-5908 —25-7521 —14-2297 —11-5224

Bus Fleet (7-0928) (8-6508) (5-1791) (5-7227)

Miles 0-1013 0-1080 0-0618 0-0462
Bus Fleet (0-0129) (0-0130) (0-0078) (0-0086)

Bus Fleet 0-0466 0-0070 0-0396
100 (0-0221) (0-0132) (0-0146)

Constant 3-0673 2-6415 1-1988 1-4427
(0-4333) (0-4703) (0-2816) (0-3111)

R? 0-6253 0-6447 0-5932 0-4863

R 0-6116 06272 0-5731 0-4610

Figures in brackets are estimated standard errors.
Ficure 1
Total Cost
A
G /
/ B
/ c
T
D
¥
o 5 U Annual mileage
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incur a total cost of OT. This total cost will be determined by two components, the
cost associated with each bus and the cost associated with each mile run. The
coefficient on miles per bus indicates a marginal cost of 10-8 pence per mile. If the
operator can run more miles without increasing his bus fleet, his costs will increase
by this amount for each extra mile. Diagrammatically, he will move along a line
DE so that his new mileage is given by the distance OU. This change has made the
operator more efficient; each bus will now have a higher average mileage, and he has
moved on to total cost curve OC which is lower than OB. Average cost per mile at
OU is lower than at OS. The line DE represents the short-run total cost curve and
its slope is the short-run marginal cost per mile. “Short run’ is defined as a situation
where the fleet is held constant.

What about the long run, where it is possible to change the fleet size ? If the mileage
and the fleet are both increased so that the average miles per bus remains constant,
the operator will move along line OB, this being the appropriate long-run total cost
curve. In this unlikely situation we have the average and marginal costs equal. If the
fleet is increased but the extra buses are not used as efficiently as the existing stock,
the operator will move along a line such as FG to a new total mileage OU and a
new total cost curve OA. Average cost per mile has now increased, compared with
the value at an annual mileage of OS, and line FG is now the appropriate long-run
total cost curve. The marginal cost is now in excess of average cost, the size of the
discrepancy depending on the average mileage of the new buses in comparison with
the existing stock.

The results have important practical implications, as they enable the appropriate
marginal cost to be identified if it is thought desirable to introduce marginal cost
pricing.% In the off-peak it will normally be possible to run extra miles without
increasing fleet size, and in such a situation the short-run marginal cost, 108 pence
per mile in 1966, is relevant. In the peak period we have a situation where more
buses could be used, but they would have a lower average mileage than the existing
fleet. This, of course, is the same as saying that the fleet could be reduced slightly and
the average miles of the remaining buses would increase. The appropriate marginal
cost per mile is now the cost of the extra bus spread over the mileage of that bus, plus
the running cost for each mile. The cost of an extra bus, given a fleet of two hundred,
is £2,828.10 If this bus is only used for ten thousand miles in the year, then the
marginal cost per mile is 28-3 plus 10-8, equal to 39-1 pence. This peak marginal
cost is more than three and half times as large as the off-peak marginal cost, and
almost exactly double the average cost per mile of 195 pence.

Bus operators currently pursue a form of average cost pricing: that is to say, they
decide on some overall charge per mile so that their total revenue is sufficient to
cover their total costs. In the above example the peak bus is operated for 10,000

9Such an exercise was attempted by the National Board for Prices and Incomes [5] for bus transport
in the London area. Tyson [7] considers some of the factors involved in marginal cost pricing for
buses.
10Rewriting equation 2 as the total cost curve we get
TC = —25-754-0-1080M +2-6415B8 +0-0466 (B2/100).
The cost of an extra bus is 87C/oB = 2-6415+0-0932 (B/100).
Thus, when B = 200, then 87C/0B = 2-6415+0-1864 = 2-8279.
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miles a year. Over 250 working days this implies a daily mileage of 40, equivalent to
some 4 to 5 hours of use each day. Thus the example appears to conform to the gener-
ally accepted notion of peak only usage. The ratio of 35 to 1 for peak to off-peak
marginal costs sets the maximum price differential which will exist under marginal
cost pricing. However, the price differential per passenger will be lower than is
implied by this ratio as the occupancy rates in the peak will be higher than in the
off-peak. The conventional thinking is that peak prices based on the relevant long-
run marginal cost will involve a substantial increase in fares: see for example National
Board for Prices and Incomes [5], appendix 3, and Thomson and Hunter [6],
chapter 5. This report of the Prices and Incomes Board estimated the long-run mar-
ginal cost per mile as being over twenty times larger than the average cost per mile.
However, it made extremely restrictive assumptions; in particular, it allocated all
the cost of the extra bus over four miles per working day or only 1,000 miles per
year. All buses, even those used only in the peak, will be operating and earning
revenue for more than 1,000 miles in the year. Hence the cost of the extra bus has
to be allocated over the total mileage which it covers.

The Annual Summary of Accounts and Statistical Information [8] gives the total labour
costs accruing through the employment of drivers and conductors. In 1966 these bus
labour costs accounted for between 44 and 58 per cent of total working expenses
(see Table 2). Other costs are defined as total working expenses minus bus labour
costs. The regression results when bus labour costs per bus and other costs per bus
are treated as the dependent variables are given in equations 3 and 4 of Table 1.
It will be noticed that the coefficient on bus fleet is not significantly different from
zero in equation 3 but is significant in equation 4. Thus the non-linearity with respect
to size is not being caused by the cost of bus labour.

Equations 2, 3 and 4 tell us that if the fleet were kept constant a bus operator in
1966 could run an extra mile for a bus crew cost of 6-18 pence and other costs of
4-62 pence, giving a combined marginal cost of 10-80 pence. Keeping miles constant
and assuming a fleet of 200 buses, an extra bus involved bus labour costs of £1,227
and other costs of £1,601 giving a combined total of £2,828. Bus labour costs increase
with fleet size, given a constant mileage, because of the need to increase the basic
establishment of drivers and conductors.

We have established that the more than proportionate increase in total costs as
fleet size increases is the result of the behaviour of other costs. The important question
is whether this is an indication of diseconomies of scale or whether it arises because

TABLE 2

Cost Components as Percentage of Total Working Expenses in 1966

Minimum Maximum Average
Bus Labour Costs 44-5 57-7 51-2
Other Costs 42-3 555 48-8
Power 80 13-4 10-5
Repair and Maintenance 7-4 19-6 12-4
Overhead 21-0 314 25-9
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other factors have not been specifically incorporated into the model. In particular,
are other costs increasing more than proportionately to fleet size because congestion
is also positively associated with town size? Another possibility is that labour market
conditions are related to town size and hence influence the behaviour of costs.
However, this possibility can be discounted because the non-linearity does not
appear in the bus labour cost equation.

Our data permits us to make a threefold subdivision of other costs into power,
repair and maintenance and overhead costs. Overhead costs are calculated by
subtracting power and repair and maintenance costs from other costs. More than
half the overhead costs consists of wages and salaries of the office and garage staff
and 1nspect0rs but some part will be expenditure on such items as licences, rates,
office stationery, etc. We expect power costs to be influenced only by bus mileage,
and equations 5 and 6 in Table 3 seek to explain variations in power cost per mile.
The constant term is significant in equation 5, and this implies a power cost per mile
of 2:04 pence. The coefficient on miles in equation 6 is significantly greater than
zero at the 5 per cent probability level. Thus we have evidence of a non-linearity
in the power cost equation. Power costs per mile are larger for the larger operators;
this will almost certainly be the result of the impact of congestion on fuel consumption.

The regression results when repair and maintenance costs per bus is the dependent
variable are given in equations 7 and 8 of Table 3. The constant is significant in
both equatlons indicating that repair and maintenance costs are influenced by
fleet size. That is to say, some part of this cost component is fixed in the short run.
The miles per bus coefficient is also significant in both equations. Thus, repair and
maintenance costs increase with the mileage. The coefficient on bus fleet in equation
8 is significant, so we again have evidence of non-linearity with respect to size.
This also may be the result of congestion; but it may be that larger operators have
higher standards of repair and maintenance.

Overhead costs per bus is the dependent variable in equations 9 and 10. In
equation 10 the coefficient on fleet size is highly significant, and so this third com-
ponent of other costs is also non-linear. Overhead costs are primarily related to the
fleet size. An extra bus, assuming a fleet of 200, leads to an increase in overhead costs
of £1,068. However, some part of overhead costs is related to the mileage; an extra
mile leads to an increase in overhead costs of 1-52 pence. This presumably arises
from the inspection and supervision side of bus operations.

The results in Table 3 have established that the non-linearity exists in each of the
three components of other costs. For two of the components the non-linearity is
unlikely to be the result of diseconomies of scale. However, when considering over-
head costs (which are mostly labour) we have got as close as possible to identifying a
purely scale effect. Our evidence indicates that overhead costs are increasing more
than proportionately with size: that is, diseconomies of scale appear to exist. Over-
head costs accounted for between 21 and 32 per cent of total working expenses in
1966 (see Table 2). On average, overhead costs were larger than the combined value
of power aud repair and maintenance costs. Thus we must conclude that some part
of the non-linearity observed in other costs arises because of diseconomies of scale,
while some almost certainly reflects the higher operating costs which have resulted
from congestion in the larger towns.
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THE COST CURVE FOR 1971

Table 4 repeats regressions 2, 3 and 4 of Table 1 using data for the year ending
31 March 1972. The equations in Table 4 were estimated on a sample of 61 operators.
In this year information was available on the extent of one-man bus operation. Thus
we have an extra variable: OM; = Annual mileage of bus fleet, in thousands, which
was one-man operated.

The coefficient on OMO miles per bus shows the impact on total cost as a result
of running a bus-mile with one-man operation. The coefficient is significant in
equation 11 and indicates a saving of 497 pence, out of a total marginal cost per
mile of 1463 pence, when a bus-mile is one-man operated. The savings arising from
one-man operation are significant for bus labour costs and not significant for other
costs, this being the expected result.

The results in equation 11, 12 and 13 are entirely consistent with the correspond-
ing equations in Table 1. Keeping fleet constant, an extra mile in 1971 would have
incurred a bus-crew cost of 8-52 pence and other costs of 6-11 pence, giving a com-
bined marginal cost of 14-63 pence. These represent increases of approximately
35 per cent over the comparable coefficients in 1966. Assuming a fleet of 200 buses
then, with no change in mileage, an extra bus in 1971 incurred a bus crew cost of
£2,360 and other costs of £2,829. The short-run fixed cost associated with an extra
bus had increased by 92 per cent for bus labour and 77 per cent for other costs.

TABLE 4

Regression Estimates of Cost Curve in 1971

Dependent Variable

Explanatory Total Cost Bus Labour Other Costs
Variables per Bus Costs per Bus per Bus
Equation 11 Equation 12 Egquation 13
1 —53-1556 —28-7458 —24-4098
Bus Fleet (13-3501) (7-2706) (8-8939)
Miles 0-1463 0-0852 0-0611
Bus Fleet (0-0261) (0-0142) (0-0174)
Bus Fleet 0-0575 0-0084 0-0491
100 (0-0285) (0-0155) (0-0190)
OMO Miles —0-0497 ~0-0409 —0-0088
Bus Fleet (0-0196) (0-0107) (0-0131)
Constant 4-9589 2-3264 2-6325
(0-7617) (0-4149) (0-5075)
R2 0-6447 0-6196 0-5099
R? 0-6130 0-5857 0-4662
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These are quite startling increases, and it is obviously important to establish whether
the changes have occurred recently -or merely reflect longer-term trends. It is
equally important to establish how the different components of cost have been
changing in real terms. These two aspects are considered in the next section.

CHANGES IN THE COST CURVE SINCE 1961

The regressions reported in equations 2, 3 and 4 for 1966 have been repeated for
each year 1961-65, and those reported in equations 11, 12 and 13 for 1971 have
been repeated for the years 1967-70. The pattern observed for 1966 and 1971 is
exactly repeated, and the results are not reported here.11 In particular, the quadratic
term indicating non-linearity was always significant for total cost and other costs
and was never significant for bus labour costs.

Before proceeding to discuss the ctaLblhty, or otherwise, of the coefﬁments over time
it is illuminating to repeat the exercise carried out by Tyson [7] to estimate the
long-run saving accruing to a municipal bus operator through eliminating his peak
operations. The operator had a fleet of 180 buses, and eliminating those which were
in use only at the peak would reduce his fleet by 84 vehicles and his mlleage by
812,000. His calculations were made for 1968. Our results indicate that in 1968 the
cost of an extra bus when fleet equals 180 was marginally greater than £3,000.12
Such a saving on 84 vehicles gives a total saving due to the reduction of the fleet of
£252,000. The marginal cost per mile in 1968 was 12-85 pence, and this implies a
saving on the 812,000 miles of £104,342. The combined saving on buses and miles
amounts to £356,342 or 43-88 pence per mile. Tyson made provision for the saving
in the capital cost, which he estimated to be £470 per bus per year, and he produced
two figures for the saving which corresponded to different assumptions about over-
time working of bus crews. Reducing his two figures by 84 times £470 gives £378,220
and £323,310 as his estimates of the saving on working expenses. The saving calcu-
lated on the basis of our regression results lies almost exactly half way between these
two estimates. This cross-checking of our results confirms our interpretation that we
have identified both the short and long-run cost of providing bus transport.

Table 5 presents the marginal cost per mile and the marginal saving per one-man
mile in 1971 money values.13 No long-term trend in real marginal cost is obvious.
Keeping fleet constant, then an extra mile would involve labour costs which were
always close to 8-0 pence and other costs which were close to 6-0 pence.

Table 6 considers the cost of an extra bus; keeping miles constaat, when the fleet
is equal to two hundred. The results are quite startling. In 1961 an operator with
201 buses would have had working expenses which were £1,960 more than an

11Tabulations of these regressions can be obtained by writing to the authors at the University
of Warwick.
12The appropriate result for 1968 gives the total cost curve:
- IC =.—27-3371 + 0:1285M +2-7809B +-0-0651 (B2/100) —0-0477 OM _
(9-0082) (0-0147) (0-4943) (0-0255) (0-0138)
13Actual regression coefficients are deflated by an index of retail prices which has a value of 100
in 1971.
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TABLE 5

Marginal Cost and Saving from One-man Operation in Pence per Mile
in Constant 1971 Prices

Marginal Cost per Mile Saving per Mile from One-man
Operation

Total Bus Labour Other Total Bus Labour Other

Costs Costs Costs Costs Costs Costs
1961 13-73 7-36 6-37
1962 14-23 7-89 6-34
1963 13-19 7-06 6:13
1964 14-31 8-22 6-09
1965 13-70 7-75 595
1966 14-08 8:06 6-02
1967 15:21 8:30 6-91 5-90 3:46 2-44
1968 15-61 8:52 7-09 5-80 3-58 ©2:22
1969 13-03 7-32 5.71 3-72 2-58 1-14
1970 13-58 7-82 5:75 3-54 2-61 0-93
1971 14-63 8:52 6-11 4-97 4-09 0-88

TABLE 6

Marginal Cost per Bus* and Weekly Basic Rate,** in Pounds, in
Current and Constant Prices

Current Prices Constant 1971 Prices

Bus Weekly Bus Weekly
Total Labour Other Basic Total Labour Other Basic
Costs Costs Costs Rate Costs Costs Costs Rate

1961 1,960 809 1,151 10-18 3,029 1,250 1,779 15-73
1962 1,925 677 1,248 10-47 2,864 1,007 1,857 15-58
1963 2,337 990 1,347 11-06 3,417 1,447 1,970 16-17
1964 2,233 860 1,373 11-76 3,163 1,218 1,945 16-66
1965 2,643 1,138 1,505 12-39 3,576 1,539 2,037 16-77
1966 2,828 1,227 1,601 12-51 3,687 1,600 2,087 16-31
1967 2,871 1,233 1,638 13-10 3,648 1,567 2,081 16-65
1968 3,041 1,394 1,647 13-85 3,695 1,693 2,002 16-83
1969 3,940 1,899 2,041 14-65 4,545 2,190 2,355 16-90
1970 4,680 2,051 2,629 16-26 5,120 2,244 2,876 17-79
1971 5,189 2,360 2,829 17-81 5,189 2,360 2,829 17-81

*Assuming fleet of 200 buses.
#**¥Maximum basic rate of drivers in municipal undertakings derived from data collected by
Barry Thomas and David Deaton. '
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operator with 200 buses who was running the same mileage. Of this total, £809 was
due to bus labour and £1,151 to other costs. In 1971 these values had increased by
some 150 per cent. The increases are not quite as staggering when expressed in
constant prices; after allowing for price inflation the rate of increase is approximately
70 per cent. However, the increase in the marginal cost per bus and its two com-
ponents is certainly much faster than the increase in the basic weekly rate of pay for
municipal bus drivers. In real terms, this rate has increased by only 12 or 13 per cent.

The increase in bus labour costs per bus may give a misleading impression of the
increase in crew costs over the period. Total bus labour costs are determined jointly
by fleet size and mileage. If an operator with 200 buses took on an extra bus which
was used for 30,000 miles, then his total bus labour costs would have increased in
1961 by £2,237 (see Table 7). At the weekly basic rate of £10-18 this represented
almost 220 man-weeks of labour. By 1971 the comparable cost was £4,916, represent-
ing 276 man-weeks of labour at the basic rate. Thus, in total, the apparent efficiency
of bus labour has declined by approximately 25 per cent. The change may be partly
explained by earnings increasing faster than the basic rate. In fact a small part of
the increase will be due to the reduction of basic hours from 42 to 40 in January 1966.
But it is also possible that the labour input needed for one bus to cover 30,000 miles
in a year has increased.14 For example, drivers and conductors may be less willing to
be flexible with their working hours, so that scheduling the work load may have
become more difficult. In this context it is worth noting that it is the fixed element
associated with each bus which has increased over time; this may be the result of
moving to a system of guaranteed weekly wages. This implies that high efficiency in
bus utilisation is becoming even more important. A necessary corollary is that buses
used only in the peak will be making a relatively greater contribution to total cost
than in the past. The marginal cost of a peak mile will be increasing through time,
relative to average cost.

An operator in 1961 with 201 buses would have had other costs which were
£1,151 greater than an operator with 200 buses who was running the same mileage.
This cost component arises through repair and maintenance and overheads and will
consist, primarily, of labour costs. Table 7 shows that in 1961 the other costs associ-
ated with an extra bus amounted to 113 man-weeks at the weekly basic rate of bus
drivers.15 By 1971 this cost per bus had risen to £2,829 or 158-8 man-weeks. These
figures point clearly to a considerable rise in the cost of providing overhead and
repair and maintenance services in municipal transport departments. However, it
must be stressed that most of the increase occurred in 1969 and 1970. From our
analysis it is not clear whether this rise was caused by an especially rapid rise in
wages or by an increase in the number of overhead staff (or, of course, by some
combination of the two). Other costs are also associated with each bus, so that we
have another element of total cost which is changing in such a way that the cost
of the peak miles will have been rising more rapidly than overall average cost.

14Deakin and Seward [1] maintain that labour productivity in road passenger transport has been

declining; but their measure of output in passenger miles is not appropriate to our discussion of
labour productivity.

151t is fully realised that this is not the most satisfactory measure of labour input for this type of
labour.
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TABLE 7

Labour Costs per Bus in Pounds and in Man-weeks

Cost in Pounds Cost in Man-weeks*
Bus Labour Costs Other Bus Labour Costs Other
Costs Costs
Sor Sor
per bus 30,000 Total per bus 30,000 Total
miles miles
1961 809 1,428 2,237 1,151 795 140-3 219-8 113-1
1962 677 1,590 2,267 1,248 64-7 1519 2166 119-2
1963 990 1,449 2,439 1,347 89-5 131-0 2205 121-8
1964 860 1,740 2,600 1,373 731 148-0 2211 116-8
1965 1,138 1,719 2,857 1,505 91-9 138-7 230-6 1215
1966 1,227 1,854 3,081 1,601 98-1 148-2 246-3 128-0
1967 1,233 1,959 3,192 1,638 94-1 149-5 2436 125-0
1968 1,394 2,103 3,497 1,647 100-7 151-8 252-5 1189
1969 1,899 1,905 3,804 2,041 129-6 130-0 2596 139-3
1970 2,051 2,145 4,196 2,629 126-1 1319 258-0 161-7
1971 2,360 2,556 4,916 2,829 132-5 143-5 276-0 158-8

*Using basic weekly rate in current prices from Table 6.

APPENDIX

‘Operators in Sample in 1966—listed by fleet size

25-49 Buses

Aberdare
Burton-on-Trent
Caerphilly
Colchester
Darweén
Gelligaer
‘Lancaster
Lytham-St.-Annes
Rawtenstall
West Bridgford
Widnes

50-99 Buses

Accrington
Ashton-under-Lyne
Barrow-in-Furness
Brighton

Bury

Chester

Darlington
Eastbourne
Exeter

Great Yarmouth
Ipswich

Leigh

Lincoln

Luton

Merthyr Tydfil
Morecombe and Heysham
Northampton
Pontypridd
Preston
Southend-on-Sea
Southport

South Shields
Stalybridge
Swindon
Wallasey
Warrington
West Hartlepool
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100-199 Buses Dundee
Blackburn Kingston-upon-Hull
Burnley Leicester
Chesterfield Oldham
Doncaster Plymouth
Grimsby and Cleethorpes Salford
Halifax Wolverhampton
Middlesborough
Newport (Mon.) 300-599 Buses
Portsmouth Coventry
Rochdale Newcastle-upon-Tyne
Rotherham Nottingham
St. Helens
Southampton 600-999 Buses
tockport ’
Stockton-on-Tees Edinburgh
Sunderland Leeds
West Bromwich Sheffield
Wigan
1000-1999 Buses
200-299 Buses Birmingham
Aberdeen Glasgow
Birkenhead Liverpool
Bolton Manchester
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