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CCT

4. The major loss in 1978-80 resulted from a shortfall in available vehicles
due to engineering difficulties. Staff shortfalls are less of a problem but traffic
congestion in Cardiff had contributed significantly. Cardiff has a number of
traffic management schemes and these appear to be having a positive effect.

BOC

5. Staff shortage has been a major contributor to lost mileage. This has
been a traditional problem in Bristol where there is a concentration of high
skill, high pay industries.

T™MT

6. In the past Trent lost a major part of scheduled mileage as a result
of staff shortages. Some of this resulted from the need for higher calibre
staff on OMO operations. The 1979 figures were distorted as the result of
lack of fuel because of a tanker drivers’ strike.
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APPENDIX 34
(referred to in paragraph 3.14)

Punctuality

1. It has been difficuit to obtain data on punctuality because none of the
‘undertakings monitors this routinely at management level. Table 3.1 (para-
graph 3.16 of the main text) shows some sample data for 1981 for WMPTE
and BOC. Arrivals represent the positions at the end of the journey and depar-
tures those at or near the beginning. One would expect the arrival pattern
to have a higher proportion of late running than the departure pattern and
for early starts at departure to be negligible. This is true for WMPTE. The
percentage of early starts in BOC may be exaggerated because the timing
points are not at the terminals.

2. The WMPTE data comes from a sample survey conducted by inspectors
at a number of terminals within a sampling scheme associated with the ‘Con-
tinuous On Bus Survey’ system. The BOC data is derived from a loading
survey undertaken in November and December 1981 and January 1982 in
connection with a fares experiment. Checks were made during the morning
and evening peak periods and at off-peak periods where in some cases the
effect of the peak traffic was still apparent. The sample analysed by us was
not necessarily statistically representative of the whole of the operating day;
it will probably be biased towards conditions in the peak when traffic conges-
tion in the city is at its worst. Departure times represent times of outgoing
buses passing a survey point close to the city centre or ingoing buses at a
timing point remote from the centre and vice versa for arrival times.

3. We have no information on punctuality in CCT. We have seen a sample
of inspectors’ reports for TMT for the last quarter of 1981, which show some
incidence of late departures from bus stations and early running en route,
but we have no way of assessing the numbers involved or the subsequent
timekeeping en route.
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APPENDIX 3.5
(referred to in paragraph 3.24)

Passenger attitude surveys

WMPTE

1. Since late in 1974 WMPTE has been carrying out market research surveys
on an area basis. These surveys have sampled households to establish existing
and potential travel patterns and also customer preferences and attitudes.
The results from these surveys have shown some variation in preferences from
arca to area. Overall the main priorities are: keeping fares down, greater
reliability, cleaner buses, greater frequency and more bus shelters. Factors
that do not feature so strongly are: later/more evening services, more Sunday
services, better publicity, faster services, more direct routes, nearer bus services
or more helpful staff.

2. Because the area surveys only give details of preferences and attitudes
in a particular area of the West Midlands, in 1981 the PTE embarked on
a twice-yearly survey covering the whole of the West Midlands. The first
such survey was in October 1981.

3. Table | shows the result of an attitude survey undertaken in 1981. It
included a sample of 1,203 adults who were asked questions and indicated
the degree of agreement on a five-point scale (+ 2 to —2 for strong agreement
or disagreement, respectively).

4. WMPTE passengers apparently feel that fares are reasonable, the bus
stops convenient and that inspectors are helpful. However, they feel that the
buses are dirty outside and indifferently clean inside. Buses are seen as reliable
but not necessarily good timekeepers.

TABLE 1  Results of attitude survey in WMPTE

) Degree of

Statement agreement
WMPTE buses are usually dirty outside +09
There is usually plenty of room on a WMPTE bus +0-3
Fares are reasonable +0-8
WMPTE buses used by me are reliable +06
It is awkward to get off or on a WMPTE bus —05
The buses are modern and comfortable +06

One does not know what time the buses will really leave

the stop or arrive at their destination -0
WMPTE buses are kept clean inside +01
The drivers are normally pleasant and polite +05
The inspectors are helpful and informative +08
The stops at this centre are convenient for me +1-1

Source: WMPTE.
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CCT

5. The CCT survey included a sample of 895 passengers interviewed by
inspectors on a cross-section of routes, times of day and areas of the city.
A central objective of the survey was to provide information to assist the
formulation of future fares policy. The results are shown in Table 2.

6. Passengers in Cardiff would like off-peak fares continued. In order to
cover increasing costs they just preferred an overall increase in fares to reduc-
ing or withdrawing lightly loaded services, and to a combination of these.
Despite alternative services provided by competition they would prefer CCT
to continue to serve all parts of the city.

TaBLE 2 Results of CCT passenger survey

Questions Answer No
YesS, No% answer
1. Do you or your family use cheap off-peak fares? 67 33
2. Do you or your family use family tickets? 48 52
3. Would you like cheap off-peak fares continued permanently? 97 3
4. If fares had to be increased would you prefer:
(1} an increase on all fares; 30 -
(i} an increase on some but not others; 17 —
(1ii} reduce or withdraw lightly loaded services; 27 —
(iv) a combination of the above alternatives? 26 —

S. If lightly loaded services were to be reduced which
would you prefer:

(1) withdraw heavy loss-making routes only; 19
(i1} withdraw selected light load journeys from all routes; 56 14
(iii) withdraw total services from all routes at selected times? 11

6. In view of the competition facing CCT would you prefer:

(i) a continued service to all parts of the city; 35
(i) continue to operate loss-making routes; 16
(1ii) concentrate on the busiest routes; 8
(iv) combination of (i) and (ii); 17
{v) combination of (i) and (ji1); 8
{vi) combination of (i), (ii). and (iii)? 6

Source: CCT.
BOC

7. In the Bristol survey which took the form of household questionnaires
people were asked their attitude to a number of areas for improving the service
and also to alternative policies for covering financial losses. The results are
shown in Table 3.

8. The results show some variation in priorities from area to area, but
generally high on the priority list for improvement are: keeping fares down,
bus shelters, timekeeping, and easy to read timetables, and low priorities given
to ticket issue and convenience of bus stops. There is less variation in the
preferred method of covering financial loss, with increased town centre car
park charges and subsidies high on the list, and attempts to increase efficiency
given lowest priority.
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TaBLe 3 Results of the BOC attitude survey

Areas of improvement

Keeping down fares

Making buses run to time

Availability of bus shelters

Traffic management schemes

Understanding timetable

Frequency of services

Public behaviour on buses

Luggage capacity

Timetables to suite work and
school journeys

Ease of getting on or off buses

Bus comfort

Simplifying ticket issued

Convenience of bus stop at
destination

Convenience of bus stop to home

Covering financial loss

Increase town centre car park
charges

Increase rates/taxes to
increase subsidy

Cut back services

Lower fares

Increase fares

Increase efficiency

Source: BOC.
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APPENDIX 3.6
(referred to in paragraph 3.27)

Customer complaints

Analysis of customer complaints

1. Figure 1 shows the trend in customer complaints for the four undertak-
ings in terms of complaints per million passenger journeys per vear. Table
1 shows the proportion of complaints by cause, for each of the undertakings,
under the following headings:

—complaints concerning staff;
—complaints concerning services;
—complaints concerning equipment;

and gives a more detailed breakdown of the complaints for 1981. In the case
of WMPTE data are available only for the South Division.

2. The total level of complaints does not appear to be excessive, being
only about one per 100,000 journeys for WMPTE and TMT. For someone
who travels to work each day on a bus, this is equivalent to about 025 com-
plaints in the whole of a working life. The relatively high volume of complaints
in CCT in the period 1979-80 corresponds with the period of a high level
of lost mileage. The volume of complaints in BOC is over five times that -
in TMT per journey and is continuing to rise and seems to indicate a growing
dissatisfaction with the BOC services. This appears to have been reinforced
by the 1981 restructuring of services.

3. In all undertakings, the majority of complaints in 1981 concerned the
behaviour of staff rather than service or equipment. The three main categories
of complaint in descending order were:

WMPTE-—timetabling, staff discourtesy, fare irregularities;
CCT—fares, not stopping and discourtesy;
BOC—timetabling, fares, timekeeping;

TMT-—fares, discourtesy, not stopping.

4. Figures 2-5 show the trend in the causes of complaint. For WMPTE
data is available for the South Division only.
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FiGURE 1. Total complaints received by the undertakings per million passenger journeys between
1975 and 1981* -
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* Figures for CCT are in fiscal years.
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TaBLE 1 Analysis of complaints received by the four bus operators during 1981*—percentages

of total complaints

Staff complaints

Not stopping
Discourtasy

Fares, change, passes etc
Driving

Premature starting
Early departs/lateness
Miscellaneous

Sub-total

Service complaints

Non-operation
Late operation
Timetable etc

Sub-total

Equipment complaints
Cleanliness

Design

Street furniture
Publicity
Miscellaneous

Sub-total
Other (uncategorised)

Total

Source: The four operators.

WMPTE cCcT T™T BOC+
11-63 24+62 12:24 760
1514 14-20 12-24 977
11-01 27-64 13-41 11-41

558 704 2492 —
5:00 2-39 0-29 —
707 7-04 9-04 11-32
615 741 11-66 —
61-58 90-84 61-80 40-10
3-56 314 1137 —
1-11 1-38 875 —
21-06 1-63 1166 3821
2573 615 31-78 38-21
0-53 025 1-17 0-55
0-72 0-25 2-33 —
846 0-63 0-58 0-87
1:20 012 2+04 1-28
1-78 176 0-29 —
12-69 301 641 270
— — — 1899
100-00 100-00 99-99 160-00

* CCT analysis is for 1980-81.
+ BOC pereentages are for 1980,

Note; Duifferences are due to rounding errors.
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FIGURE 2 A cumaulative breakdown of complaints received by WMPTE (South division) per one
million passenger journeys, 1975-81.
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FIGURE 3 A cumulative breakdown of complaints received by CCT. per one million passenger'. jour-
' neys, 1976-7 to 1980-81.
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FIGURE 4: A cumulative breakdown of complaints received by BOC, per one million passenger
journeys 1977-81,
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APPENDIX £.1
(referred to in paragraph 8.145)

Cross-subsidisation by time of day, and day of week

1. A pronounced feature of bus services are the morning and evening peaks
in demand which arise from travel to and from work and school. As the
peaks determine the maximum quantity of resources which wilt be employed,
it is important for an undertaking to know to what extent its revenues meet
the costs which arise through peak and non-peak operation, and in particular
for week-end services. A development of the CIPFA route costing methodo-
logy can be used to give an understanding of how revenues and costs are
influenced by the peaks, and thus how cross-subsidisation can arise during
the day, and between days of the week.

2. For each of the undertakings we have carried out computations on the
two bases deriving from the suggested CIPFA methodology. The first is the
full peak allocation basis and assumes that the objective of the undertaking
is to provide a peak service, so these carry the whole of the vehicle costs
and a substantial proportion of crew costs. Off-peak services are thus provided
at marginal cost. The second is the excess peak allocation basis and assumes
that the objective is to provide an all-day service, so only the additional costs
of vehicles brought in to meet the peak (above the all-day level) are charged
to the peak. Tables 1 and 2 set out the results for WMPTE.

TasLe | WMPTE peak off-peak costing (full peak basis) £°000 November 1981

Weekdays

Peak  Off-peak  Total Saturday Sunday Total
Revenue 1,872 2,809 4,681 580 208 5,469
Crew and mileage costs 1,277 1,458 2,735 559 199 3,493
Other time related costs 1,561 1,579 3,140 606 203 3,949
Specific vehicle costs 836 —_ 836 — — 836
Net contribution —1,802 —-228 —2,030 585 —-194  —2,809
Operating ratio %, 50-9 92-5 69-8 49-8 51-7 661
Source: WMPTE.
TaeLE 2 WMPTE peak off-peak costing (excess peak basis) £°000 November 1981

Weekdays

Peak  Off-peak  Toral Saturday Sunday Total
Revenne 1,872 2,809 4,681 580 208 5,469
Crew and mileage costs 650 326 976 559 199 1,734
Other time related costs 1,561 1,579 3,140 606 203 3,949
Specific vehicle cost 340 e 340 - — 340
Contribution to joint crew costs —679 +904 +225 — — -
Joint crew costs — — 1,759 — — 1,759
Contribution to joint vehicle costs  — — —1,534  —585 —194 —2,313
Joint vehicle costs — - — — — 496
Net contribution — — — — —2,809

Source: WMPTE.
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3. WMPTE has told us that it considers that its duty is to provide an
all-day service and it regards the CIPFA excess peak method of cost allocation
as being most appropriate for its services. On this basis Saturday and Sunday
services only just cover avoidable crew and mileage costs and when other
time related costs are taken into account these services make no contribution
towards joint vehicle costs. The weekday peak and off-peak services do not
cover their joint crew costs and hence make no coniribution to joint vehicle
costs.

4, WMPTE has told us that the period it took to carry out the analysis
was during the fares reduction and this would have depressed the revenue
figures considerably compared to current levels, whilst current costs are esti-
mated to be 8 per cent higher than those of November 1981.

5. Tables 3 and 4 set out the results of the peak off-peak costing for CCT.

TaBLE 3 CCT pesk off-peak costing (full peak basis) £°000 January to March 1981

Weekdays

Peak  Off-peak  Total Saturday Sunday  Total
Revenue 820-9 95744 1,7783 311-5 939 21837
Crew and mileage costs 3847 4507 8354 185-4 943 11151
Other time related costs 160-9 5099 670-8 82-4 557 808-9
Specific vehicle costs 4450 — 4450 — — 4450
Net contribution —169+7 —32 1729 4437 -561 —1853
Unallocated revenue — — — — — 18-5
Operating ratio %, 829 100 91-1 1140 62:6 92-2
Source: MMC study.
TaBLE 4 CCT peak off-peak costing (excess peak basis) £°000 January to March 1981

Weekdays

Peak  Off-peak  Tortal Saturday Sunday  Total
Revenue 8209 9574 11,7783 3115 939  2,183-7
Crew and mileage costs 115-0 146-5 261-5 185-4 94-3 5413
Other time related costs 160-9 509-9 670-8 82-4 557 808-9
Specific vehicle costs 91-4 —_— 91-4 — - 914
Contribution to joint crew costs +453:6  +301-0  +754:6 — — —
Joint crew costs — — 5738 — — 5738
Contribution to joint vehicle costs  — — +180-8 +437 —561 +1684
Joint vehicle costs - — — — — 353-6
Net contribution — -— — — e —1853
Unallocated revenue — — — — — 18-5

Source: MMC study.

6. On both bases the Sunday services did not provide sufficient revenue
to cover the avoidable crew and mileage costs, but Saturday services made
a net contribution of almost £44,000 after meeting all their costs. CCT has
agreed that Sunday services are unprofitable.

7. On the full peak basis the weekday peak made a contribution of only
£275,300 towards vehicle costs of £445,000, but off-peak services almost broke
even, On the excess peak basis the weekday peak and off-peak services covered
their specific and joint crew costs and made a net contribution to joint vehicle
costs.
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8. CCT has stated that it would not wish to be committed to either bases
of costing as being the most appropriate for their operations. It regards the
exercise as giving rise to two extremes. The data which was used for the
costing related to January-March 1981, ie prior to the introduction of the
reduced off-peak fare scheme, and the study would need to be repeated to
confirm the results.

9. The lessons CCT saw as following from this exercise would lic in the
future when such a study, if repeated, would help in planning the differential
between peak and off-peak fares. The General Manager had not thought that
the exercise could give any guidance in respect of over-provision of services
at one time of the week compared with another.

10. A similar exercise was carried out for the BOC services in Bristol City
and the results are shown in Tables 5 and 6. BOC regards the excess peak
basis of allocation as being most appropriate for its services.

TaBLE S BOC peak off-peak costing (full peak basis) Bristol City services November 1981 £7000

Weekdays

Peak  Offpeak  Total Saturday Sunday Total
Revenue 3176 402-7 72003 104-0 236 847-9
Crew and mileage costs 84-8 262:8 347-6 80-2 337 4613
Other time related costs 58-8 194-0 252-8 47-4 253 3255
Specific vehicle costs 167-2 — 167-2 — — —
Net contribution 468 ~541 —47-3 =236 —354 —1063
Operating ratio % 102-2 882 93-8 81-5 40-0 889

Source: MMC study.

TaBLE 6 BOC peak off-peak costing {excess peak basis) Bristol City services November 1981
£000

Weekdays

Peak  Off-peak  Total Saturday Sunday Total
Revenue 3176 402-7 720-3 104-0 236 8479
Crew and mileage costs 84-8 262-8 347-6 80-2 337 461-5
Other time related costs 58-8 194-0 252-8 47-4 253 3255
Specific vehicle costs 446 — 44-6 — - 44-6
Contribution to joint costs +129-4 —54-1 +753 =236 —354 16:3
Joint costs — — - — — 122:6
Net contribution - — — — — —106-3

Source: MMC study.

11. On this basis it can be seen that no period, other than the weekday
peak, contributes to joint costs. The surplus from the weekday peak is more
than sufficient to cover all the joint costs. Sunday operations incur a relatively
large loss and fail to cover avoidable crew and mileage costs.

12. BOC has told us that it was aware of the poor performance of Sunday
services and also of evening operations as a result of the MAP surveys. BOC
also pointed out that substantial reductions have already been made during
1981 but in the case of Bristol City and elsewhere in Avon many of the remain-
ing Sunday and evening services have been ‘brought back” by the County Council
on social grounds. These are being further reviewed as part of the post-MAP
monitoring exercise.
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13. Tables 7 and 8 show the results of the peak off-peak costing exercise
for TMT. TMT has told us that its primary objective is to meet peak demands
and hence the full peak cost allocation is most appropriate to the services
it supplies.

TasLE 7 TMT pesk off-peak costing (full peak basis) 1-20 November 1981 £°000

Weekdays

Peak  Off-peak  Total Saturday Sunday Total
Revenue 3768 5057 882-5 164-9 326 1,0800
Crew and mileage costs 127-4 3511 478-5 1152 34-1 6278
Other time related costs 93-8 24146 3354 576 21-8 414-8
Vehicle costs 220-9 — 2209 — — 2209
Net contribution —65-3 —870 —1523 -79 =233 —1834
Unallocated revenue — — — — — 67-2
Operating ratio % 85 835 85 95 58 91
Source: MMC study.
TaBLE 8 TMT peak off-peak costing (excess peak basis) 1-20 November 1981 £'000

Weekdays

Peak  Off-peak  Total Saturday Sunday Total
Revenue 3768 5057 882-5 164-9 326 1,080°0
Crew and mileage costs 50-9 90-8 141-7 1152 34-1 291-0
Other time related costs 93-8 24146 335-4 576 218 414-8
Specific vehicle costs 36-8 — 36-8 — — 36-8
Contribution to joint crew costs 195- 1733 3686 — - 3686
Joint crew costs — — 3367 — — 33647
Contribution to joint vehicle costs  — — 319 -79 =233 07
Joint vehicle costs — — — — — 184-1
Net contribution - — — —_— —  —1834
Unallocated revenue — — — — — 67-2

Source: MMC study

14. No period of the week for TMT is profitable, although Saturday
approaches break-even. On the full peak cost allocation the weekday peak
and off-peak periods have a similar performance; both have an operating
ratio of 85 per cent. In the case of the peak services these made a contribution
of £155,600 towards the vehicle costs of £220,900. Weekday off-peak made
a contribution of £154,600 towards the appropriate time related cost of
£241,600. Sunday services incur a relatively large loss, and the revenue from
these services does not cover avoidable crew and mileage costs.

I5. TMT has agreed that Sunday services perform poorly. When it dis-
covered this it had carried out the loading survey mentioned in paragraph
8.94. It intends to look again at Sunday and evening services, particularly
in its 10 per cent mileage cut exercise mentioned in the Corporate Plan. Adjust-
ments, however, would be subject to county council approval.
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APPENDIX 10.1
(referred to in paragraphs 10.6 and 10.14)

Role of local authorities

Sources of evidence

1. We invited the county councils and district councils in the area of opera-
tion of WMPTE, CCT, BOC and TMT to give evidence, and we received
evidence from the following 14 county councils and 20 district councils:

County councils District councils

Avon Bath City Council .

Cheshire Bristol City Council

Derbyshire Broxtowe Borough Council
Gloucestershire Charnwood Borough Council

Greater Manchester Cheltenham Borough Council
Nottinghamshire Chesterfield Borough Council
Oxfordshire Coventry City Council

Somerset Derby City Council

South Glamorgan North Warwickshire Borough Council
Staffordshire North West Leicestershire District Council
Warwickshire Nottingham City Council

West Yorkshire Rushcliffe Borough Council

West Midlands Solihull Metropolitan Borough Council
Wiltshire South Staffordshire District Council

South Tyneside Borough Council
Stroud District Council

Thamesdown District Council

Yale of Glamorgan Borough Council
Walsall Metropolitan Borough Council
Wansdyke District Council

2. Detailed figures showing trends in revenue support are set out in the
following tables. Table 1 gives the amounts-of transport expenditure submitted
by selected counties for acceptance by the Secretary of State for Transport
for the purpose of calculating the amount of Transport Supplementary Grant
(TSGQG) they are to receive. Not all proposed expenditure is accepted as eligible
for grant. The table also shows total accepted expenditure and TSG received.
Full information is not available for all counties for all years.

3. Table 2 sets out a comparison between bids for revenue support made
by operators to non-metropolitan counties, the amount of support then agreed
by the county and the amount finally received for the year. It will be seen
that of the 32 year’s figures for which information was available from counties
support paid was the same as that agreed in approximately 50 per cent of
years, larger in 30 per cent and smaller in 20 per cent. Table 3 sets out the
revenue support paid to WMPTE from all sources. WMPTE told us that
the administration in power had a policy of reducing revenue support in the
early years shown in the table. Between 1976-77 and 1978-79 revenue support
as a percentage of turnover fell dramatically.
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TaBLE | Transport Supplementary Grant (£m) outturn prices?

See notes below 1976-77  1977-78 1978-79 1979-80 i980-8i 1981-82

S Glamorgan
(a) Total submission! — 8017 8197 10:347 21609 20-223
(b) Total accepted
expenditure — 7-401 8-453 10700 15-933 19-208
(¢) Total TSG
actualty granted — 2-393 3-023 4-286 7217 7652

Avon

(a) Total submission 14-814 14-485 13-543 16:509 19-638 20-773
(b) Total accepted ’

expenditure 14277 11-481 13-282 16-029 17-511 16-968
{¢) Total TSG

actually granted 1-923 0438 1+494 1:778 1-758 0357

Gloucestershire

(a) Total submission 6-053 — — — — e
(b) Total TSG
actually granted 1366 — — — — -

Wiltshire

(@) Total submission 602 7-10 1102 11-14 13-14 1376
(p) Total TSG

* actually granted 043 0-39 1-97 1-35 2:16 191

Derbyshire
(a) Total submission N/A 11-344 15:592 14-511 21262 22+897

(p) Total TSG
actually granted N/A 1:706 3-443 2-425 1-827 2-728

Nottingharmshire

(a) Total accepted

expenditure N/A 13712 12-297 15:660 12779 19-959
(#) Total TSG

actually granted 3-605 1-512 0-660 1-106 0-268 1-023

Source: Local authorities.

Nores

! The ‘submission’ figures supplied by South Glamorgan CC were based on price levels existing 12 months before those
on which the “accepted expenditure’ and the ‘TSG actually granted’ were based. For the presentation in these schedules,
therefore, the *submission’ figures have been inflated using the following series obtained from the Monthly Digest of Statistics.

Nov 75 Nov 76 Nov 77 Nov '78 Nov 79 Neov

144-2 1658 187:4 202-5 2377 2741
# Apart from the figures for South Glamorgan CC which are based upon the level of prices existing the November before

each financial year, all figures are outturn prices.
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TABLE 2 Revenue support to operators (£'000s) at eutturn prices

See notes below 1976-77 1977-78 1978-79 1979-80  1980-81 1981-82
S Glamorgan
(a) Original bid by CCT 2502 250 482 401 473 467
(b) Amount agreed by
dounty 250 250 375 395 473 467

() Amount actually
received by operator

at year end 250 250 337 395 473 467

Amount received from

Cardiff City Countil 330 204 96 568 349 475%
Avon

{a) Original bid by BOC?
(b) Amount agreed by

county 1,000 765 1,100 1,250 1,140 2,350
{c) Amount actually

received by operator

-at year end 850 650 843 1,050 1,260 —
Gloucestershire
{a) Original bid by BOC 500 377 546 493 839 466
(b) Amount agreed by
county 258 285 290 315 279 253

(¢) Amount actually
received by operator

at year end 258 285 290 247 279 253
Wiltshire
(a) Original bid by BOC 254 482 537 338 371 295
(Y Amount agreed by

county 92 247 249 330 307 250

{c) Amount actually
received by operator

at year end 247 253 375 304 400 —
Derbyshire
{a) Original bid by TMT* — 600 579 620 700 600
(b} Amount agreed by
county’® — 450 575 650 667 600

(¢} Amount actually
received by operator

at year end — 450 550 658 672 750
Nottinghamshire
() Original bid by TMT 250 303 350 604 725 606
(b) Amount agreed by
county 250 283-4 27t 306 328 —

{¢) Amount actually
received by operator
at year end 2587 2834 271 306 328 —

Source: Local authorities” TPPs.

* Estimated.

Notes -

! (South Glamorgan CC). Tn 1978-79, the revenue of the undertaking was greater than expected; the estimated eligible defieit
was not reached.

2 (South Glamorgan CC). The ‘original bid' figures represent the amount jointly agreed to be the eligible deficit for the
year in question. Ameunts actually received in 1974-75 and 1975-76 were £1,093,000 and £318,000 from the city council
and zero and £312,000 respectively from South Glamorgan CC.

3(Avon CC). Bristol Omnibus Company does not submit a bid as such but rather provides the county council with forecasts
of expenditure and income in relation to which the council’s revenue support policy and budget can be determined. It
should be noted that until 1979-80 the revenue support paid by the county council was sufficient to enable Bristol Omnibus
Company's operations to break even had it complied with Avon CC's criteria. The deterioration in the company's financial
situation in 1979-%0 prompted the MAP surveys, the purpose of which was to restore the bus company to a position of
financial viability.

+{Derbyshire CC). The figures shown for the ‘original bid" are in most cases, the bids made by the company after negotiations,
often three months after the start of the financial year.

5 {Derbyshire CC). The figures given for ‘support’ were also those which emerged some way into the year and apply only
1o support for those routes regarded as eligible by Derbyshire County Council and excludes any support given by Derby
City Couneil.
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TaBLE 3 WMPTE: revenue support from local authorities

1976-77 1977-78 1978-79  1979-80  1980-8! Total
£000 £000 £000 £600 £000 £600
Revenue support

From West Midlands County
In respect of bus

services! 15,117 11,201 10,325 11,492 13,477 61,612
In respect of rail
services 2,010 3,095 3,921 3,708 4,699 17,433

17,127 14,296 14,246 152002 18,176 79,045

From Staffordshire
In respect of bus
services 206 168 60 233 193 860

17,333 14,464 14,306 15,433 18,369 79,905

Revenue support as %, of

turnover
Total (26-6) (187) (16-6) (16:6) (l6-1) —
Bus 252 16-1 13-4 13-2 13:1 —

Source: WMPTE.

Notes:

* Includes support for integrated bus services (Midland Red, Mid-Warwickshire Motors eic).

21In 1979-80, after allowing for revenue support received from WMCC there was a deficit of £971,000. This deficit was covered
from PTE reserves. These reserves arose from surpluses produced prior to 1974,

4. Table 4 gives details, where available, of concessionary fares payments
made by selected authorities to operators.

TasLe 4 Concessionary fares payments (£°000s) (outturn priées)

Payments to operator 1976-77 1977-78 1978-79 - [979-80 1980-81 [981-82

CCT
1. From South

Glamorgan CC 60 64 73 © 80 30 1125
2. From Cardiff

City Council 714 752 736 745 944 1,030*

BCC

From authorities within
the county of Avon 514 407 494 786 625 —

BOC

From authorities within
Gloucestershire 91 44 84 103 133 —

BOC
From Wiltshire CC Nil Nil Nil Nil Nil Nil

Source: Local authorities.

* Estimate.
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5. Table 5 compares forecast costs and revenues for the operators by county
in which the services operate. ‘Revenue’ includes concessionary fares receipts
from both county and district councils. Outturn revenue for CCT includes
deficit payments from Cardiff City Council. These are set out in the fourth
line of Table 2. It will be seen that in many years BOC’s deficit was not
fully met by revenue support. The provision of revenue support by counties
is now examined in more detail operator by operator.

TABLE 5 Operators’ costs and revenmes (£°000s) (at outturn prices)

See notes below 1976-77 1977-78 1978-79 1979-80 1980-81 1981-82

South Glamorgan

CcCT

(a) Forecast costs 4,940 5,728 6,255 6,762 8,587 9,850

{b) Forecast revenue 4,341 5,228 5,745 6,275 7,069 9,349

{¢) Actual outturn costs 5,268 5,744 6,073 7,239 8,689 9,850

(d) Actual outturn

revenue! 5,268 5,744 6,073 7,239 8,689 9,850

. Avon

BOC

(a) Forecast costs 15,013 13,721 15,335 17,129 20,651 21,060

(b) Forecast revenue 14,007 13,721 15,333 17,291 20,075 19,350

{¢) Actual outturn costs 13,301 14,029 15,301 17,762 22,092 —
(d} Actual outturn

revenue 13,301 13,929 15,301 17,078 18,231 —
Gloucestershire
BOC
(a) Forecast costs 4,121 4,307 4,917 5,252 6,302 5,622
(b) Forecast revenue 3,621 3,930 4,371 4,759 5,463 5,156
(¢) Actual outturn costs 4,091 4,350 4,814 5514 6,246 6,188
(d) Actual outturn
revenue 3,642 3,982 4,326 4,661 5,128 5,167
Wiltshire
BOC )
(a) Forecast costs 1,468 2,066 2,389 2,305 2,578 3,041
{b) Forecast revenue 1,306 1,231 2,099 2,297 2,514 2,990
(¢) Actual outturn costs 1,977 2,144 2,119 2,379 2,779 —
(d) Actual outturn
revenue 2,763 1,925 2,072 2,274 2,567 —
Derbyshire
TMT
(a) Forecast costs 11,243 11,820 12,975 13,728 15,638 16,734
() Forecast revenue 10,009 11,488 12,064 12,820 15,339 16,259

(¢) Actual outturn costs 11,055 12,092 12,417 13,786 15,911 —
(d) Actual outturn

revenue 10,438 11,218 12,305 13,145 15,190 —
Nottinghamshire
T™MT
(@) Forecast costs 3,725 4,100 4,427 4,766 5,926 6,164
(b) Forecast revenue 3,327 3,880 4,045 4,247 5,257 5,535
(¢} Actual outturn costs 3,357 4,054 4,370 5,273 5,718 —
{dy Actual outturn

revenue 3,367 3,698 3,910 4,527 5,031 —

Source: Local authorities.

All counties: "Forecast revenue’ and ‘Actual outturn revenue’ include revenue from all sources, including revenue support and
cancessionary fares scheme payments by county and district councils.

Note:
! Qutturn revenue includes deficit finance from Cardiff City Council to CCT as given in Table 2.
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WMPTE

6. WMCC was asked how it set about identifying the needs of the area
for public transport. It said that its first priority was to underpin the industrial
and commercial base of the West Midlands. Its second priority was to see
that there was available to all who needed it a public transport system to
assist them to enjoy the leisure activities they needed and in some cases had
paid to provide. '

7. The county council as strategic planning authority determined the overall
land use strategy paying attention to the possibilities and pressures of provid-
ing public transport and to the funds available. A five-year rolling programme
for transport was determined after due consideration of the economics and
alternative policies.

CCT

8. Individual route costing statements are prepared for South Glamorgan
CC as a condition of the binding agreement (see paragraph 10.29). South
Glamorgan CC has stated that the monitoring of the effectiveness of an indivi-
dual service is on a financial basis in the first instance. Where services are
performing badly a closer look may well involve examining loadings but to
assign a target load factor may well hide the social value of a service which
is often determined politically.

BOC

9. Table 6 shows the extent to which the revenue support provided by
the counties matched the operating deficit of BOC in the county areas.

TaBLe 6 BOC operating deficit covered by revenue support for each county avea

Avon Gloucestershire Wiltshire

Deficit %, covered Deficit % covered Deficit % covered

£°000 £000 £600
1976-77 850 100 N/A N/A 461 536
1977-78 750 867 437 652 442 572
1978-79 843 100 333 87-1 296 92:9
1979-80 1,734 60-6 668 37:0 403 754
1980-81 5,121 24-6 8950 330 617 648
1981-82 N/A N/A 1,021 247 487* 52-8*

Source: County councils

* Estimates

BOC’s relations over revenue support with each county are now considered
in turn.

Avon County Council

10. Avon CC provides the bulk of BOC’s revenue support. This is provided
on a network basis. In 1976 Avon CC sought to select a basic level of services
in the light of the ‘needs’ identified. The identification of need involved on-bus
interviews to examine current demand and meetings with district and parish
councils to assess needs including those not met by existing services. A com-
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mittee of councillors-was set up to develop a network compatible with the
needs identified. In 1979 Avon CC decided to continue the service reviews
in association with BOC’s MAP exercises. Avon insisted that the consultation
procedures adopted for the basic fabric review should be retained although
it was noted that in urban areas where no parish councils existed consultations
would involve the district councils and all relevant local organisations.

11. Avon CC told the Commission that financial support was given for
a ‘preferred network’ of services, ie a network derived from that initially
devised by BOC as the ‘break-even network’ but restructured as assessed to
be necessary by Avon CC, in order to provide the bus services within the
county for which a need had been shown to exist {but within the financial
constraints). The MAP studies conducted in Avon were paid for by the county
council. When constructing the preferred network the county council did not
employ any target load factors and when deciding frequencies the council
stated that it had regard to what was reasonable for the demand and the
needs of the passengers concerned, rather than to any pre-determined loading
criteria.

12. Given the inter-related network which existed the route costings (on
a CIPFA basis) were not regarded as of general applicability for planning
purposes when considering individual routes. In the light of this no formal
criteria were used to assess the level of revenue support on an individual
route by comparing the on-bus revenue and route costing.

13. BOC told us that Avon CC’s criteria for payment of revenue support
in 1982-83 were as follows:

‘(i) Current network and level of services to be maintained (subject to
agreed changes arising from post implementation reviews) throughout
1982-83 except by specific agreement between the Company and the

. County Council. This agreement may be varied if any material unfore-
seen circumstances jointly identified should arise.

(i) County Council policy in 1982-83 set out in the TPP and PTP with
regard to fares increases to be followed, both in terms of level of in-
crease and timing of increase ; again subject to variation should material
unforeseen circumstances arise which are jointly identified by both
parties

(ili) The Company to pursue economies including those identified in the
MAP studies, such as

(a) the implementation of double-deck vehicles on routes currently oper-
ated by saloons at a higher frequency than intended under the MAP
recommendations;

(b) the further co-ordination of City and County services, but the Com-
pany also to seek out new bus traffic and improve services wherever
this will make a financial contribution to the network;

(iv) The Company to review jointly with the County Council appropriate
findings of the Monopolies and Mergers Commission.

(v) The current monitoring exercise in respect of running, capacity and
complaints to be formalised and continued on a regular basis.’
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14. For 1982-83 Avon CC has set an upper limit on revenue support to
BOC of £2-84 million (November 1981 prices} excluding budgeted expenditure
for the ‘Avonfare’ experiment (see paragraph 8.130). BOC estimates that this
level of revenue support will give rise to a net deficit of £1-£1-5 million in
1982-83.

Gloucestershire County Council

15. The council paid revenue support annually in the past, without meeting
the full deficit. Support was for the network. The council hoped that this
would provide a spur to efficiency. BOC did not react to this in terms of
significant cuts in services until the MAP procedures were introduced.

16. Policy post-MAP is for ‘viable networks and additional services bought
back’. Policy is not to support urban routes in Cheltenham and Gloucester
since these are thought to be able to make a profit or at least break even.
However, they do make a loss; of BOC’s total deficit in Gloucestershire in
1980-81 of £890,000, urban routes accounted for £236,000. Cheltenham Dis-
trict Council has now agreed to make available in 1982-83 a sum of £45,000
to be spent on public transport, although as yet there are no identified objec-
tives or schemes towards which the money may be put. Having identified
needs for the retention of particular services not met by the break-even net-
work by consultation with district and parish councils, the county council
aims to satisfy these needs either by buy-back from BOC or by the introduction
of an independent operator. Selection of the operator is generally by negotia-
tion.

17. For the satisfaction of need unconventional modes of transport are
also considered, where stage carriage services do not meet travel needs w1thm
what is seen as an acceptable level of financial support.

18. Whilst Gloucestershire CC employs no formal criteria for assessing the
performance of individual routes, those where the revenue cost ratio falls
below 50 per cent are examined. Many services which cover less than 50
per cent of costs are supported in the light of the needs they meet.

19. A separate agreement exists with Gloucester City Council in respect
of urban services in Gloucester City (see paragraph 10.38). The costing basis
used for this agreement, prior to its renegotiation in 1980, was different to
the CIPFA basis employed in the rest of BOC. On a CIPFA costing basis
the Gloucester City services generated losses of £183,000 in 1979-80. On the
costing basis of the agreement BOC paid Gloucester City Council a half share
of ‘profits’ equal to £65,000 in 1979-80. The total loss to BOC on a CIPFA
basis on these services given the payment of these ‘profits’ was therefore
£248,000 in 1979-80. A similar calculation for the years 1977-78 and 1978-79
gives total ‘losses’ of £160,000 and £220,000 respectively. Changes to the Glou-
cester City services were made in 1981 and the Gloucester City MAP proposals
were introduced in January 1982. During the period January-November 1981
BOC incurred losses of £251,000 on the Gloucester City services and on aver-
age revenue was 79-8 per cent of costs during this period.
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Wiltshire County Council

20. Wiltshire CC first defines a ‘Basic Network’, ie one which comprises
those services which will continue for the foreseeable future. MAP was the
starting point and Wiltshire contributed to its cost. There is no formal agree-
ment with BOC concerning BOC’s part of the basic network other than an
annual exchange of letters in which the council indicates the revenue support
it is willing to pay. BOC is then at liberty to decline and submit economy
proposals.

21. Once the basic network is defined, local groups, called ‘Parish Groups’,
are expected to ‘identify the areas of residual need left unsatisfied’, and the
council then takes shopping lists to each district council for approval in the
light of the recommendations of the parish groups. District councils may then
choose to subsidise certain services jointly with the county council. In this
way Wiltshire CC constructs its ‘Supplementary Network’. Services in this
network are obtained either by buying back the bus services from the existing
operator, by inviting a new operator, or by meeting the need in a less orthodox
way.

22. Wiltshire CC says that though ‘it is probable that a hard core of basic
services’ will eventually be reached, the basic network is diminishing and being
gradually replaced by the supplementary network. It regards it as a matter
for BOC to state whether the basic network can be provided within the stated
level of revenue support.

23. Bought back services are primarily assessed on an expectation that the
operating ratio will be at least 50 per cent. After an initial experimental period
services are unlikely to remain unaltered unless this criteria is satisfied.

™T

24. Table 7 shows details of revenue support and subvention payments
made to TMT by Derbyshire, Nottinghamshire and other authorities.

Derbyshire County Council

25. Derbyshire CC gives revenue support on a network basis. Derbyshire
CC’s aim is to promote a co-ordinated and efficient system of public passenger
transport to meet the country’s needs, in accordance with the requirements
of the Transport Act 1978. The overall objective is to ensure that a basic
level of mobility is maintained for people without access to their own personal
transport and to avoid hardship that would arise from undue lack of public
transport facilities.

26. The county council considers that requisite provision of school trans-
port is an integral element of public transport. Meanwhile it is pledged to
support the promotion of community transport where local needs cannot ade-
quately be met by normal stage carriage and allied facilities. The provision
of special works transport is encouraged but only in circumstances in which
associated demand cannot be readily accommodated by the stage carriage
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TABLE 7

Authority 1976-77 1977--78 1978-79 1979-80 1980-81
£ £ £ £ £

(1) Revenue support
Derbyshire 417,998 450,000 490,284 536,970 409,367
Nottinghamshire 258,710 283,458 272,037 306,000 328,000
Leicestershire 136,350 159,868 90,404 106,994 78,000
Staffordshire 40,000 27,000 35,000 53,000 27,000
Peak Park 508 — 280 9,529 14,640

853,566 920,326 888,005 1,012,493 857,007

(i) Subvention

Derby City — — — 96,018 262,938
Derbyshire — — -— 163,698 288,472
Greater Manchester 11,277 4,798 6,217 3,644 991
South Yorkshire 8,592 1,920 9,516 10,900 19,100

19,869 6,718 15,733 274,260 571,501

Total (Revenue
support and
subvention) 873,435 927,004 902,738 1,286,753 1,423,508

Source: TMT

Notes:
{1) Revenue support is classed as financial payments rendered by local authorities to sustain continued operation of loss-making
services {or journeys on services) which are considered by those local authorities to be socially necessary. Certain services
such as works services are not eligible.

{2) Subvention is classed as financial payments made as a result of agreements whereby, in broad terms, TMT complies
with specified service levels and fares/conditions in return for cost-reimbursement of relevant operation.

- service network. Derbyshire CC also claims to ensure an adequate level of
service during summer weekends to and from the Peak Park, in accordance
with the requirements and provisions of the Peak Park Joint Planning Board.

27. The council has carried out a rural passenger transport study. This
specifies a set of guidelines for appropriate minimum levels of service in rural
communities. A corresponding urban study will be carried out when needed.
This will relate mainly to the urban areas of Chesterfield and Derby where
the county council to a large extent responds to the needs of the district
councils for advice and assistance. In Derby the city council and Trent are
establishing a joint exercise to look at schools and works services.

28. Derbyshire County Council considers that cross-subsidisation is a by-
product of policies and not a policy in itself. The county council’s policy
is to maximise the scale of service that can be provided for the amount of
money that is available and it is fully aware of the costs and revenues on
each route and it therefore accepts the extent of cross-subsidisation which
results.

Nottinghamshire County Council

29. Nottinghamshire CC sets out its policy towards providing public trans-
port to meet the needs of the county in its PTP for 1982-87, as follows:
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‘In consideration of the social needs of those dependent on public transport
the County Council takes the view that in all communities a reasonable
level of service should be provided to enable people to reach conveniently:

(a) major centres of employment and schools;
(b) local shopping and administrative centres;
(¢) health and pharmaceutical facilities;
(d) evening entertainment centres;

and for rural areas it is the general intention:

(a) to provide access to the main local employment centre on a daily
basis;

(h) to provide access to shopping facilities on at least one day each week ;
{(¢) to provide access to medical facilities;

(d) to provide access to the main local centres providing recreational
facilities on at least one evening each week.’

The council will also financially assist the early extension of selected services
into major new developments.

30. When there is a question of providing revenue support, the county
council believes that each service should be assessed in a way relevant to
the local circumstances, taking into account:

(a) the number of passengers involved;

(b) the cost of providing the service, it being necessary to determine the
cheapest way of providing a service, which would include considering
unconventional services and volunteer drivers;

(¢) the journey purpose, with work and school journeys the most important,
followed by shopping, business and health trips, with leisure trips being
the least important ;

(d) the type of area and location of facilities;

(e) the subsidy per passenger, as an indicator of value for money.

31. Nottinghamshire also sets out in the PTP for 1982-87 its detailed ideal
and accepted accessibility standards for both urban and rural areas. In the
present financial circumstances these vary from a maximum walk to a bus
stop of 200 metres in urban areas to 1,600 metres in rural areas.
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APPENDIX 131
(referred to in paragraph 13.39)

Relationship between cost and the socio-geographic environment

Introduction

1. It is well known that a number of socio-geographic factors influence
the cost structure of a bus company. The relationship between these factors
and cost is a complex one and not well understood in detail. The difficulty
of understanding the nature of the relationship is enhanced by the variation
of the socio-geographic environment within a single undertaking. Some in-
sights can be gained by making a number of simplifying assumptions. In
this appendix we outline the formulation of a simulation model based on
a simple uniform grid bus network. This is a simplification with respect to
many real networks where there may be an emphasis on radial routes.

Basic concept

2. The CIPFA code provides a procedure for allocating the total costs of
bus operations into variable, semi-variable and fixed costs, each sub-divided
by a second allocation depending on the way the costs are incurred, ie by
time, distance or peak vehicle requirements. Table 13.6 in Chapter 13 sets
out these cost categories. From this CIPFA allocation it is possible to deter-
mine for the bus undertakings the following unit costs.

—Unit cost of crew, plus servicing, plus maintenance, plus administration
per bus hour—we shall call this Uh.

—Unit cost of fuel, plus tyres, plus insurance claims etc per bus mile—we
shall call this Um.

—Unit cost of licenses, plus insurance, plus depreciation, plus garaging
costs etc per peak vehicle per year—we shall call this Up.

3. If for any given network we can determine the number of hours, miles
and PVR necessary to provide a given service level, then the total operating
cost can be estimated as follows:

Total cost/year = Number of bus hours/year x Uh
+ Number of bus miles/year x Um
+ Peak vehicle number x Up.

The basic simplifying assumption is that the unit costs Uh, Um and Up
will not vary significantly between operators and that bus hours, bus miles
and PVR will be determined by the service level and the socio-geographic
factors. The formulation which follows suggests how these factors will be
related for a simple uniform grid bus network.
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Definition of service level

4. The two attributes of service which are most directly controllable by

management are:

(@) Accessibility, which we shall define as the maximum distance of any

member of the population from a bus route; and

(b) Frequency, which we shall define as the number of buses per hour pass-

ing any point on the route in a given direction.

This definition of accessibility is slightly different from that commonly used
in the bus industry which is related to the average time for a member of

the population to get to a bus route.

Notation

5. The following notation is used.

Bm — Operational bus miles per day

Rm — Number of network route miles

Bh — Number of bus hours operated per day

A — Area of uniform grid in square miles

L Length of side of the uniform grid area in miles

f Average service frequency in buses/hour

a Maximum distance of any person from a bus route in miles

D Duration of the service day in hours

h Duration of morning and evening peak in hours

r Ratio of patronage rates peak to off-peak

p Ratio of passenger flow in maximum to minimum direction

Np Peak vehicle requirement

C Average passenger capacity per bus

t Average trip length per passenger

v Ratio of non-car users to car users in the population

Z Population density in people/square mile

P Total patronage per day

Gn Average number of public transport trips/day/non-car user under
reference conditions

Gce Average number of public transport trips/day/car user under
reference conditions

S Average speed per bus in miles/hour

Uh Unit cost per bus hour (defined previously)

Um Unit cost per bus mile (defined previously)

Up Unit cost per peak bus per year (defined previously)

Efn Frequency elasticity for non-car users

Ean Access elasticity for non-car users

Ern Fares elasticity for non-car users

Efc Frequency elasticity for car users

Eac Access elasticity for car users

Erc Fares elasticity for car users

R Fare rate/mile

T — Total cost/year
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Formulation

6. Consider a uniform grid bus network as in Figure 1, consisting of a
number of linear bus routes. Assume that the buses make journeys to and
fro with the same average frequency, travelling at the same constant speed,
during the whole of the working day. Assume also that the population density
is uniform with homogenous travel patterns. In using the model we shall use
averaged data for the parameters which will approximate the uniformity
assumption, but the model will not in this respect represent accurately the
variations in travel patterns and population density of a real bus undertaking.

Derivation of scheduled bus miles per day
7. For the uniform grid assumed, the network miles necessary to provide
an accessibility ‘a’ is given by:

Network miles = Number of routes x Average length of route

Rm=(2x}—)xL
2a

A

a

.Rm =

But the average frequency f is given by:
Bus miles operated

Average frequency = — -
Average round trip miles x length of service day

F o Bm’
2x Rm x D
...... (ii)
and substituting for Rm from (i) gives
r |
I Bm=2xfo><D |
I a |
L ]
...... (iii)



The uniform grid bus network illustrating the linear routes and definition of accessibility
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Derivation of bus hours run per day
Total distance travelled
Total time taken

8. Now average bus speed =

g — Bm
Bh
Bh = Bm
S
and substituting Bm from (iii) gives:
Bh — 2xfxAxD
a.$S

Derivation of peak vehicle requirements

9. The derivation of the peak vehicle requirement for our simple grid
network requires two stages of estimation, first the estimation of total daily
patronage, and secondly the estimation of peak patronage rate during the
day from which PVR is estimated.

(a) Estimation of patronage
If Gn and Ggc are the average number of trips per day for non-car
owners and car owners respectively under the reference conditions of
frequency f’, accessibility a’, and fare level R’, then the daily total
patronage will be given by:

v
Daily patronage = Total population « [ Gn + ! . Gc]
14+V 1+ V

P = Z.A[——V——.Gn-f——1~—~.Gc]
(1+V) a1+V)

And the patronage under the assumed conditions of fares ‘R’, frequency
‘f”, and accessibility ‘a’ will be given by:

( A\Y ) .Gn<i) Efn ] (a) -Ean i (B_) ~Ern
1+V f a’ R’
P = ZA.
Efc - Eac - Ere
IR
1+V f \a’ R’
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(b) Estimation of peak directional rate of passenger flow
We shall assume the simple two peak symmetric profile of patronage
rate shown in Figure 2. The proportion of total passengers travelling
in the two peaks is given by the ratio of the area under the peak to
the area under the total profile, which is:

2(r. h)
D.14+2.h(-1)

Hence the average peak hourly rate is:
_ P \: 2(r. h) ]
2h [ DA+ 2h(r-1)

And if the flow is asymmetric, the average hourly peak rate in the maxi-
mum direction of flow is given by:

_3[ 2.(c.h) ] p
"D+ 2me-nl @+

...... {(viy)
(c) Estimation of PVR
The maximum number of vehicles needed is given by:
Peak vehicle requirement =
Max no of passengers travelling at any time
Average vehicle capacity
= Max Patronage r?te_ x Average occupancy time
Capacity per vehicle
_ Max patronage rate o Average trip length
Capacity per vehicle Average vehicle speed
...... (viii)

Now since we have assumed round trips, in the event of any assymetry
of flow buses will be relatively full in one direction and empty in the other,
with the same number of buses in each direction. From the standpoint of
capacity the number of buses required is the same as if the peak directional
flow occurred in both directions simultaneously. Thus the effective peak hourly
patronage rate is twice the rate in the maximum flow direction. Thus the
peak vehicle requirement can be estimated by substituting (vii) in (viii) above,

to give:
_ P [ 2.(r.h) ] 2.p t
2h [D+2h(er-1] p+1 C.S

Np

447



FIGURE 2 Profile of patronage rates through the day
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Derivation of total annual cost

10. The total annual cost for the simple grid network bus service can be
estimated from equations (iii), (iv) and (ix) as:

T = 365 .Bm.Um + 365.Bh. Uh + Np. Up

and the cost per mile also estimated by:

Bh Np .U
Cost per mile = Um + . Uh + ~p e VP
Bm 365+ Bm
T ym.URh, NeUp
365 « Bm S 365 « Bm

which can be evaluated by direct substitution of parameter values to provide
an indication of how the cost per mile may be expected to change with varia-
tions in the values of the socio-geographic factors.

Normalisation of costs per mile to a standard environment

11. Equation (x) can be used to estimate the expected operational cost for
any undertaking if it operated in some other socio-geographic environment.

12. If Cm, Ch and Cp are the components of total cost per mile associated
with costs incurred through distance, time and PVR respectively with
unprimed variables representing the actual working socio-geographic environ-
ment and primed variables representing a standard environment then the
following adjustments allow an estimate of cost per mile to be made for the
standard environment:

Cm’ = Cm
S
Ch = Ch.—
SI
Cp = Cp. Np
Np

and T = Cm" + Ch" + Cp’

The value of NP and NP’ being estimated from (ix). Since we need the
ratio Np/Np’ we need only evaluate (ix) for those parameters that change.
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13. Figures 3-7 illustrate how cost/mile for a bus undertaking would be
expected to vary with:

-—average speed

—population density

—peak to off-peak ratio

—net directional balance of passenger flow
—average frequency

It should be noted that cost per mile increases with population density
because of the higher fixed costs associated with increased PVR but reduces
with increase in average frequency because of the higher utilisation of the
bus fleet off-peak.

FIGURE 3  Variation of cost/mile with average speed for a simple uniform grid with constant service
level
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FIGURE 4 Variation of cost/mile with population density for a simple uniform grid with constant
service level
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FiGURE 5 Variation of cost/mile with balance of passenger flow at peak with constant average
service level for a simple uniform grid
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FIGURE 6 Variation of cost/mile with variations in peak to off peak passenger flow at constant
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Figure 7 Variation of cost/mile with service frequency for a simple uniform grid, all other factors
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14. Table 1 shows the parameter values used to generate the data for the
figures discussed above. The elasticity estimates were obtained from the TRRL
report “The Demand for Public Transport’.

TABLE | Parameter values used for model demonstration

Area—900 sq miles

Length of service day—12 hours

Average speed—14-7 miles/hour

Average bus capacity—35

Average trip length—6 miles

Duration of peak—1 hour

Ratio of peak to off-peak—1+5 : 1

Ratio of flow in peak direction—1-5 : 1
Trips per day non-car users—0-8 trips/day
Trips per day car users —0-3 trips/day
Effectsve population density—400 per sq mile
Ratio of non-car users—4 : 1

Frequency elasticity for non-car users—40+5

Frequency elasticity for car user —+1-7
Accessibility elasticity for non-car users——0-1
Accessibility elasticity for car owners ——0-3

Um—-£06-11/mile
Uh —£10-20/hour
Up —£11,000/bus/year
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