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Summary

Local bus services were deregulated in October 1986 in all of Britain except London. Government policy
is to extend deregulation to London. This paper analyses statistics on bus accidents from the national road
accident database from 1981 to 1991 to compare results for London and the rest of Great Britain and to
congider whether deregulation has affected safety. The conclusions depend on the assumption that accident
recoriding practice was not itself affected by deregulation.

Bus accident rates are higher in London than on built-up roads elsewhere, partly apparently because of
road traffic conditions in London and partly because open-platform buses have higher accident rates
involving occupants (including boarding and alighting accidents) than buses with doors.

The rr

1 safety effects of deregulation operate through its effects on bus activity, though there is also
some ¢ ience that the rate per bus-kilometer of accidents involving other road users fell slightly. This
may bi e in part to the trend towards smaller buses associated with deregulation. Deregulation has led
to a fai' i bus patronage and, thus, to a fall in occupant casualties and to a rise in bus-kilometers and,

thus, to . rise in casualties among other road users in accidents involving buses. The number of fatal and
serious : :sualties among other road users involved in bus accidents is larger than the number among bus
occupant 1, so deregulation in London could lead on balance to a small rise in fatalities involving buses.
On the o her hand, the number of slight casualties among other road users involved in bus accidents is
smaller tl an the number among bus occupants, so deregulation in London could lead to a fall in the
number o “slight casualties involving buses.

Despite fears that changes in the management of bus operations or financial pressures might lead to
increased accident rates following deregulation, the findings do not support such fears.

1. Introdué“tion

Local bus services were deregulated in Britain in all areas except London in October 1986. Government
policy is t ¢xtend deregulation to London. There were no formal changes in the general bus safety
requiremc... ¢t deregulation, but there were fears that changes in the management of bus operations or
financial ;: :ures might lead to increased accidents. Previous studies of British bus deregulation and
safety (Astrcp et al, 1991) and of deregulation and safety in other modes and countries (Moses and
Savage, 1989) have found little evidence to support such concerns, but safety remains an important and
live issue.

Data from the éBritish national database of road accidents reported to the police was analyzed to:

) place ézccidents involving buses in the context of road accidents generally;

) compa{‘e bus accidents in London with bus accidents on built-up roads elsewhere in GB;
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3) explore whether deregulation outside London appears to have affected bus accidents; and
€] consider what might be the effect on bus accidents of bus deregulation in London. /

The paper continues as follows. Section 2 discusses the accident data, exposure data, and related topics ;’
Section 3 briefly reviews the trends and levels of road accidents and casualties generally in Britai: |
Sections 4, 5, 6, and 7 respectively discuss topics (1) to (4) above. Section 8 presents conclusions. Tab' -
demonstrating findings are presented within the text; in addition, three reference tables containing the ¢
used are presented in an appendix.

2. Data
Road Accidents and casualties

This study is based on the national database of road accidents reported to the police and held bv t?
Department of Transport, using data for the eleven years 1981 to 1991 inclusive. The dat3%}§
distinguishes accidents by (among other things) type of vehicle(s) involved, type of road, and sever'
casualties. One category of vehicle is "buses and coaches", which includes all vehicles with bus-t. |

[

coach- type bodies, whether or not they are licensed as passenger- carrying vehicles and whether « rl L
they are operating local bus services. Throughout this paper, we use the word "bus" to refer to any vt
with a bus-type or coach-type body. To distinguish most effectively the environment of local bus se?‘/vf
this study is confined to accidents on built-up roads only, that is those roads with a speed limit of 4 r‘ 28
per hour or less. The association between local bus services and buses or coaches on built-up road: i ot

/
perfect. We discuss it later in this section. /

v

|

The detailed accident and casualty data used are in Appendix Tables A2 and A3. These data are as:;;af ied
largely from special tabulations from the database produced on request by the Department of 73 ort
and cover aspects of accidents to buses, accidents on built-up roads, and accidents in London. Th=s  ere
combined with published data from Road Accidents Great Britain (DOT, annual), which gives 4 vod,
consistent selection of more general results from the database. /

Accident reporting r
All accidents involving a vehicle on the public highway and causing personal injury are c ~atially

reportable to the police and thus included in the database. However, the legal reporting requi;’s;zf nts are
narrower (James, 1991), and not all accidents for which there is a legal reporting requiremer:' 2 in fact

reported. Therefore, there is known to be under-reporting of potentially reportable accidents, + b varies
with the type and severity of the accident. James (1991) has estimated that there is no under- : :iing of
fatal casualties, but 24 percent of potentially reportable serious casualties and 38 perc: 1 i slight

casualties are not reported. Under-reporting is particularly prevalent for single-vehicle acc: : . and for
two-wheel-vehicle accidents. j

There is likely to be relatively less under-reporting of injuries involving buses than pr | vehicles,
because buses are usually operated by bodies with a corporate system for accident reporting ( ::parisons
between buses and other vehicles of non-fatal and/or one-vehicle-only accident rates are, th: r e, likely
to overstate the relative propensity of buses to accidents.

During 1984, the Metropolitan Police (covering London) improved their procedures for allc ¢ 3 the level
of severity of injuries in road accidents and at the same time improved the recording of fa: 1% 5 (London
Research Centre, 1993). Therefore, severity-classified data for London before 1985 re 4t directly
comparable with data for 1985 and after, nor with data from the rest of Great Britain. The > .n apparent

i
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large jump upwards in the number of fatal and serious casualties in London in 1985 (clearly visible in
Table A2), but this is largely spurious. Analysis of severity-classified data spanning this period must allow
for this.

Allsop and Robertson (1994, forthcoming) have identified another reporting change in London in January
1982 and a possible further one in March 1987. The reasons are less clear, and their affects appear to be
less important for this paper, so we have made no further adjustments for these. Therefore, with the
exception for London above, we have taken the data at face value. However, it must be noted that
unrecorded changes in reporting practices could have occurred outside London at the time of deregulation,
in which case the conclusions of the paper might be affected.

Exposure and activity data

There is a dearth of reliable data on exposure to road accidents. The obvious general measure of exposure
is the level of traffic, measured in vehicle-kilometers. British traffic estimates are limited and were revised
substantially in the late 1980s. Some data for earlier years have been re-estimated and re-published, but
detailed data published before the late 1980s are now of little value. The weakness is in the estimates for
traffic on minor roads; this is serious because minor roads account for about 50 percent of traffic in built-
up areas. There are no officially-published series for traffic on built-up roads by vehicle type, but
estimates are used implicitly to calculate accident rates in Road Accidents Great Britain, and we have used
these together with the published traffic data (DOT, 1991 and 1992a) to derive series for buses, cars, and
all motor traffic. These are shown for reference in Appendix Table Al. The traffic estimates are useful
for identifying large differences in accident rates, but we must be cautious where conclusions depend on
small differences in time series. There are no traffic estimates for London apart from traffic on major
roads.

Data related to local bus services are more complete and accurate than traffic data. There are series in Bus
and Coach Statistics (DOT, 1992b) for passenger-journeys and vehicle-kilometers for London and the rest
of Great Britain separately. In addition, the London Transport Annual Report (LT, annual) has a series
showing LT bus vehicle-kilometers operated by "crewed" buses, that is with a conductor as well as a
driver. Crew-operated buses are mostly open-platform types, so this series allows an approximate
subdivision of London bus-kilometers between doored and open-platform buses. All these series are given
in Appendix Table Al.

For much of this study, we have assumed that results for buses on built-up roads are results for local bus
services. As mentioned above, the identity is clearly not perfect: other buses also use built-up roads,
including long-distance, private-hire, tourist, and empty buses; and local bus services sometimes use non-
built-up roads, thougn probably not much, even in non-metropolitan areas, since their function is to serve
settlements. There are two items of data supporting a reasonably close identification of the two definitions.
First, the average number of local bus-kilometers per year from Bus and Coach Statistics is 93 percent
of the estimated bus traffic on built-up roads. Secondly, Astrop et al’s (1991) detailed study of bus
accidents in two metropolitan areas found that 95 percent of bus accidents in the West Midlands and 96
percent in Strathclyde involved buses on local services.

Non-highway bus accidents
Accidents involving buses off the public highway in bus stations and garages are not included in road

accident statistics but are reportable to the Health and Safety Executive (HSE) as industrial accidents.
Again, there is under-reporting of non-fatal injuries, but the reporting of fatalities is believed to be fairly
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complete. The HSE provided brief anonymous verbal accounts of fatal accidents in relevant categories
over various periods so that those involving buses could be identified. In the four financial years ending
in March 1992 there were 12 bus fatalities in bus stations and bus parks in the whole of Great Britain;
this figure is 1.5 percent of the 825 on-the-road bus fatalities in a similar period. There were 5 bus
fatalities in garages in the six years to March 1992, which is 0.4 percent of the 1,251 on-the-road fatalities
in a similar period. These results suggest that it is indeed correct to focus on road accidents when
considering bus safety.

3. Road Accidents and Casualties in General

Table 1 summarizes general road accident and casualty data. It shows that there were 249,000 reported
personal injury accidents per year on all roads (including non-built-up) in Great Britain in 1981-1991,
causing 324,000 injuries per year of which 5,300 per year were fatal and 68,000 per year were serious.
The proportions occurring on built-up roads were: 76 percent of accidents; 73 percent of slight injuries;
65 percent of serious injuries; and 50 percent of fatalities. Among the accidents on built-up roads, 5.9
percent involved buses.

The total annual number of road accidents and the total number of casualties in GB were almost steady
throughout the decade. However, the number of fatalities fell at an estimated average rate of 1.8 percent
per year, and the number of fatal and serious injuries declined at 3.4 percent per year.

The trends for accidents and casualties on built-up roads were somewhat more favorable than those on
all roads. The trends on built-up roads in Greater London, and on built-up roads involving buses, were
broadly similar to the general trends on built-up roads, though with some variations.

4. Bus Accidents and Casualties on Built-up Roads in Great Britain

Buses have a different pattern of accidents and casualties on built-up roads from cars. The results
discussed in this section are broadly similar to those found by Rogers et al (1988) for the period
1975-1985 and by Colski (1991) for 1990.

One-vehicle-only accidents

Table 2 shows accident rates for buses and cars on built-up roads in Great Britain. Buses have about 26
times as many reported one-vehicle-only accidents per vehicle-kilometer on built-up roads as cars. One-
vehicle-only (OVO) accidents are defined here to be those involving one vehicle and its occupants but no
pedestrians or other vehicles. By definition, all casualties in OVO accidents are occupants of the vehicle
concerned. The OVO category includes accidents where vehicles run off the road and hit roadside objects;
for buses, it also includes injuries to people boarding and alighting and injuries to people within the bus
where no other road user is involved. The last two groups have no parallel for other vehicles, and that is
a major reason the OVO accident rate for buses is higher than that for cars. It is likely also that reported
figures overstate the difference between buses and cars, because the reporting of non-fatal OVO injuries
is probably more complete for buses than for cars.

Accidents involving buses and other road users

Table 2 shows that buses also have many more accidents per vehicle-kilometer on built-up roads involving
other road users than cars. For all such accidents, the rate for buses is 70 percent higher than that for cars.
Figure 1 plots the data points over time (the fitted lines may be ignored for the moment), and shows that
the difference is persistent. For one-vehicle/pedestrian accidents, the bus rate is 120 percent higher than
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Table 1

General Road Accident and Casualty Data: 1981-1991

Casualties
Injuries
Accidents | ijjed [Killed & All
Seriously Injured | Severities
Average recorded number per year
All Great Britain 248,624 5,336 73,010 323,526
On Built-up roads:
All Great Britain 188,018 2,654 46,373 229,142
Greater London *x 446 8,291 50,138
All involving buses 11,109 147 1,903 13,727
Number on built-up roads as a percent of those on built-up roads in Great Britain:
Greater London *x 16.8% 17.9% 21.9%
Involving buses 5.9% 5.6% 4.1% 6.0%
Estimated average change per year '
All Great Britain -0.1% -1.8% -3.4% +0.1%
On built-up roads:
All Great Britain -0.5% -2.8%* -4.5%* -0.4%
Greater London *x -3.5%* -1.8%* -1.4%
Involving Buses -1.1% -3.0%* -3.3%* -0.8%

*Trend adjusted to allow for the effect of the non-standard classification of accident severity in
London 1981-1984.

the car rate; for two-vehicle accidents, the bus rate is 70 percent higher. The high accident involvement
rate for buses reflects the nature of bus operation: buses are required to stop and start more frequently than
other vehicles, and they are used on roads with many pedestrians and other vehicles.

Severity patterns

Table 3 compares the severity patterns of casualties in accidents involving buses with those of all road
accidents. About six percent of fatal and serious casualties in all road accidents on built-up roads are fatal,
but the proportion is only two percent for bus occupants. On the other hand, the proportion is 11 percent
for other road users involved in bus accidents. Fatal and serious casualties as a proportion of all casualties
are similarly lower than average for bus occupants and higher than average for non-occupants involved
in bus accidents. The conclusion is that on average bus occupant casualties are less serious than all road
casualties, but non-occupant casualties in accidents involving buses are more serious. These results are not
surprising, because the heavy mass of buses leads them to decelerate more slowly in collisions with lighter
vehicles, but it makes them more of a threat to non-occupants. These effects of vehicle mass are well-
established (see, for example, Evans, pp64-77).
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Table 2
Estimated Road Accidents per Vehicle-Kilometer:
Great Britain: Built-up Roads: Average 1981-1991
Number of accidents per billion veh-km | Number for buses
Cars Buses + number for cars
One-vehicle-only accidents 0.078 2.058 26.4
One-vehicle plus pedestrian(s) 0.319 0.706 2.21
Two-vehicles 0.962 1.641 1.71
Three or more vehicles 0.265 0.283 1.07
All except one-vehicle-only 1.546 2.630 1.70
All accidents 1.624 4.688 2.89
Table 3
Road Casualty Severity Ratios: Built-up Roads: Average 1985-91*
Occupants of Buses Oth.ers in AI] All in
Bus-only accidents All .acmde.n s @ cmdep ts road
involving | involving .
Board/Alight | Other | All | Occupants |  pygeq buses | Accidents
Killed as percent of killed and seriously injured
London 2.13 2.24 2.18 1.90 8.16 4.62 4.71
ROGB+ 3.49 1.58 2.56 2.37 11.44 8.48 6.01
GB 2.90 1.87 2.39 2.18 10.78 7.41 5.75
Killed and seriously injured as percent of all casualties
London 16.6 9.5 11.9 10.9 22.0 14.2 17.8
ROGB+ 13.4 6.8 9.1 72 21.6 13.1 18.8
GB 14.5 7.8 10.1 8.4 21.7 13.4 18.6
*Table is based on 1985-91 to avoid the non-standard classification of accident severity in London in
1981-84. +ROGB = Rest of Great

That the severity patterns for occupants and non-occupants involved in bus accidents are different is also
illustrated by the Table 4. This shows that bus occupants account for only 0.7 percent of all road fatalities
but 1.6 percent of fatal and serious injuries and 3.8 percent of all casualties. For non-occupants involved
in bus accidents, the sequence moves the other way: they account for 4.9 percent of all road fatalities, 2.5
percent of fatal and serious injuries, and 2.2 percent of all casualties.

Are buses a safe mode?

The small number of fatalities among bus occupants accounts for the bus’s reputation as a safe mode; in-
deed, the average number of passenger fatalities per passenger-kilometer for buses was half that for rail-
ways in 1981-90 (DOT, 1992a, Table 1.8). However, this impression is altered when fatalities to other
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5. Bus Accidents and Casu-
alties on Built-up Roads in London

Comparison of general road accident rates on built-up roads in London with those in the rest of GB is not
simple because of the dearth of regional traffic data. However, bus-kilometers in London and the rest of
Great Britain can be estimated by splitting the total for Great Britain in proportion to local bus-kilometers
and, thus, calculate the number of bus accidents per bus-kilometer.

Table 5 presents the results. The table shows that overall there were about three times as many reported
accidents involving buses per bus-kilometer on built-up roads in London in 1981-91 as on built-up roads
in the rest of Great Britain. This is made up of about 4.5 times as many one-vehicle-only (OVO) bus acci-
dents per bus-kilometer and about twice as many accidents per bus-kilometer involving other road users.
It is possible that there are differences in reporting levels between London and the rest of Great Britain,
but there is no evidence on this.

Accidents involving buses and other road users

The latter difference - a factor of two in the rates for bus accidents other than OVO in London - is
important and is perhaps of as much concern to road safety managers as to bus operators. This is because
the available evidence about other road accidents in London indicates that London traffic generally has
accident rates that are twice as high as those on built-up roads elsewhere. There were 36.8 fatal or serious
accidents per hundred million per vehicle-kilometer on built-up principal roads in London in 1989-91
compared with 20.1 in Great Britain as a whole including London (DOT, 1992c, Table 9); corresponding
figures for all severities were 197.3 per hundred million vehicle-kilometers in London and 105.6 in Great
Britain. Downes (1987, p5) also finds much higher casualty rates in London. This suggests that the high
accident rate for buses involving other road users in London is a consequence of general traffic conditions
in London rather than for buses in particular.
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Table 4
Casualties involving Buses as a Percent of all Road Casualties:
Built-up Roads: Average 1981-1991
Occupants of Buses Others in All
Bus-only accidents Other All a ccidep ts f:asual?ies
involving | involving

Board/Alight | Other All | Occupants | Occupants |  pyeq buses
Killed
London 0.71 0.67 1.39 0.18 1.57 4.20 5.77
ROGB+ 0.26 0.14 0.40 0.11 0.51 5.01 5.51
GB 0.33 0.23 0.56 0.12 0.69 4.87 5.56
Killed and seriously injured
London 1.42 1.26 2.68 0.58 3.26 2.42 5.68
ROGB+ 0.44 0.40 0.84 0.37 1.21 2.55 3.76
GB 0.62 0.56 1.17 0.41 1.58 2.52 4.10
All casualties
London 1.72 2.35 4.07 1.42 5.49 2.00 7.49
ROGB+ 0.68 1.20 1.88 1.42 3.30 2.27 5.57
GB 0.90 1.45 2.36 1.42 3.78 2.21 5.99
+ROGB = Rest of Great

Table 5
Estimated Bus and Coach Road Accidents per Vehicle-Kilometer: London and Rest of Great
Britain: Built-up Roads: Average 1981-1991

Number of accidents per billion veh-km | London + Rest

of Great Brit-
London Rest of GB ain
One-vehicle-only accidents 6.41 1.43 4.47
One vehicle plus pedestrian(s) 1.25 0.63 1.98
Two-vehicles 2.86 1.47 1.95
Three or more vehicles 0.49 0.25 1.95
All except one-vehicle-only 4.60 2.35 1.96
All accidents 11.01 3.78 2.91

One-vehicle-only accidents

The difference in the rates per bus-kilometer for one-vehicle-only accidents is larger. However, OVO
accidents involve casualties only to bus occupants, and, therefore, it seems sensible to measure OVO
accident and casualty rates not per bus-kilometer but per passenger-journey taken as a proxy for occupant
exposure. Each bus boarding is counted as a passenger-journey. (Passenger-kilometers might be a better
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Table 6
One-vehicle-only Bus and Coach Accidents: Casualties per Local Passenger-Journey: London
and Rest of Great Britain: Built-up Roads: Averages 1981-86 AND 1987-91
Boarding and Other All
alighting one-vehicle-only one-vehicle-only
Casualties per billion local passenger journeys

Greater London

1981-1986 991 1,604 2,055

1987-1991 481 986 1,468

1981-1991 759 1,029 1,788

Rest of Great Britain

1981-1986 290 503 793

1987-1991 290 534 824

1981-1991 290 517 807

Ratios: Greater London + Rest of Great Britain

1981-1986 3.41 2.12 2.59

1987-1991 1.66 1.85 1.78

1981-1991 2.62 1.99 222

measure but are not available except for certain operators; however, there is evidence that the average
local bus journey lengths in London and other urban areas are similar (DOT, 1992b, Table 3.2).)

Table 6, therefore, gives casualties per passenger-journey in bus OVO accidents in London and the rest
of Great Britain. The number of OVO casualties per local passenger-journey over the whole period 1981-
-1991 was 2.2 times greater in London than in the rest of Great Britain; this is a lower multiple than for
accidents per bus-kilometer, because average bus occupancies are higher in London. There was a marked
improvement in London during the decade: the multiple for London fell from 2.6 in the first half to 1.8
in the second. Figure 2 plots the annual data points (ignore the fitted lines for the moment), and shows
the improvement in London relative to the rest of Great Britain, though even at the end of the decade, the
rate for London was substantially higher than elsewhere.

Routemaster buses

The relatively high level of occupant casualties in London has been attributed partly to the continued use
of open-platform "Routemaster" buses (Rogers et al, 1988); the reduction in occupant casualties has been
attributed to the reduction in the use of these buses in London (London Research Centre, 1993, p4).
Routemaster buses are of traditional 1950s design with an open rear platform; they provide quick access,
and passengers board and alight from them at traffic stops as well as bus stops. They are popular with
passengers, but provide less protection than doored buses. They are the only remaining design of bus for
which a conductor is necessary. Routemaster bus-kilometers are not measured explicitly, but the London
Transport Annual Report (LT, annual) publishes "crewed" bus-kilometers (that is, with a conductor), which
Serves as a proxy.
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Figure 3 plots on the same
graph the proportion of local
bus-kilometers in London that
are crew-operated and the
number of OVO bus casual-
ties per 500,000 passenger-
journeys - a re-scaling of the
data plotted in Figure 2. The
pattern of the two series is
remarkably similar: both were
fairly flat at the ends of the
decade and fell sharply in the
middle. The proportion of
crewed bus-kilometers in
London was about 50 percent
at the beginning of the 1980s
and fell to 10 percent at the
end as Routemaster buses
were withdrawn and replaced
by buses suitable for one-
person operation. However,
because of their popularity
and convenience, London
Transport refurbished several
hundred Routemasters at the
end of the decade for contin-
ued operation on key routes
serving the central area, and
the proportion of crew-operat-
ed bus-kilometers stabilized.

The similarity of the patterns
of Routemaster bus operation
and OVO casualty rates in
London strongly suggests that
Routemaster-type buses have
higher OVO casualty rates
than modern buses. We have
quantified this in the follow-
ing way. First, we note that
in the rest of Great Britain
there was almost no open-
platform bus operation; the
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exception is that some ex-London Routemaster buses were introduced to a number of towns following de-
regulation, but these are a very small proportion of the total. Next, we note from Figure 2 that the number
of OVO casualties per passenger-journey was remarkably stable in 1981-1991 in the rest of Great Britain.
In fact, there was a slight upward trend of about 0.8 percent per year represented by the fitted line in
Figure 2. We have presumed that this trend would also have applied in London in the absence of
Routemaster operation and then fitted the best curve to the London data using the proportion of bus-
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kilometers that are crew-operated as an explanatory variable. The fitted curve for London is shown in
Figure 2. The equations of the two fitted curves follow:

Rest of Great Britain:
y = 0.768*exp(0.00822t)
London:
y = 1.190*(1+1.548c)*exp(0.00822t)

where y is the number of OVO casualties per million passenger-journeys; c is the propor-
tion of crew-operated bus-kilometers; and t is the year, measured as t=1 for 1981 up to
t=11 for 1991.

The ratio of the constants in the equations above gives the estimated OVO casualty rate per passenger-
journey in London compared with that elsewhere on the assumption that London had the same type of
buses. The ratio is 1.57, suggesting that London would have 57 percent more OVO casualties per
passenger-journey even if no Routemaster buses were operated. The reason is not clear, but again it may
be connected with general driving conditions in London. It has also been suggested that centre-door buses
are more common in London and have more casualties than buses without centre doors. The coefficient
of ¢ in the London equation gives the relative number of extra OVO casualties per passenger-journey to
be expected from Routemaster-type buses as compared with modern buses. The equation suggests that
Routemaster buses have 155 percent more OVO casualties per passenger-journey than modern buses.

It is possible that this somewhat exaggerates the Routemaster effect because, since they are now concen-
trated in the central area, their average number of passenger boardings may be higher than that of other
buses. However, it seems certain that their effect is substantial. Further evidence comes from Table 6,
which shows that in the first half of the 1980s London’s highest rate of OVO casualties relative to
elsewhere was in boarding and alighting accidents, and that this category improved very sharply during
the 1980s, from 3.4 times as many casualties per passenger-journey as elsewhere to 1.7 times as many.
This category would be most directly affected by a reduction in the number of open-platform buses.

Numbers of casualties

We can interpret the findings of this section by estimating how many fewer casualties London would have
if it had the same bus accident rates as the rest of Great Britain. Table 7 presents the results. We suppose
first that the 10 percent of bus-kilometers still operated by Routemaster buses were replaced by buses of
more modern design with no other changes, which saves about 14 percent of one-vehicle-only (OVO)
occupant casualties. We next suppose that the OVO accident rate per passenger-journey could be reduced
to that in the rest of Great Britain, which saves a further 31 percent of the present OVO occupant casual-
ties. Lastly, we suppose that the accident rate per bus-kilometer involving other road users could be
reduced to the level of built-up roads in the rest of Great Britain (about halved), which saves 49 percent
of the occupant and non-occupant casualties in such accidents.

Table 7 shows that these achievements would save about two occupant fatalities per year to which the
contribution from the replacement of Routemasters would be about 0.5 and about 10 non-occupant
fatalities. The reduction in occupant fatalities would be small for reasons mentioned in section 4; the
number is low in any case. The reduction in non-occupant fatalities would be greater, because injuries to
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Table 7
Estimated Effect on Annual Casualties if London Had the Same Bus Accident Rates as the
Rest of Great Britain

Average Changes due to:

C;;:?Igfrs Replacement Salpe OVO+ Samg non-OVO+ cgzrgl o

1988-91 of Route- accident rate* | accident rate* as

masters as ROGB+ ROGB+
Bus occupants:
Fatalities 4.0 -0.5 -1.1 -0.2 -1.8
Serious Injuries 2753 -27.7 -62.1 -35.3 -125.1
Slight Injuries 2,242.5 -207.2 -464.9 -353.8 -1,025.9
Other road users:
Fatalities 20.0 -9.8 -9.8
Serious Injuries 2233 -109.2 -109.2
Slight Injuries 848.3 -414.8 -414.8
|l Total:

Fatalities 24.0 -0.5 -1.1 -10.0 -11.6
Serious Injuries 498.5 -27.7 -62.1 -144.5 -234.3
Slight Injuries 3,090.8 -207.2 -464.9 -768.7 -1,440.8
*The rate for one-vehicle-only accidents is measured as accidents per passenger-journey; the
rate for other accidents is measured as accidents per bus-kilometer.
+OVO = one-vehicle-only; ROGB = Rest of Great Britain. Source: see text.

non-occupants involved in bus accidents are on average relatively more severe. The reductions in non-fatal
injuries would be much larger, and the numbers of occupants and non-occupants would be more equal.

This is not to suggest that the reductions are achievable or even, in some cases, necessarily desirable. The
most important feature of London’s bus accident record is that the accident rate per bus-kilometer in-
volving other road users is about twice the rate on built-up roads elsewhere; this causes most fatalities and
serious injuries. However, London buses share this high accident rate with all London traffic, which sug-
gests that the causes are wider than within the remit of bus operators. Traffic conditions in London may
also in part explain the relatively high one-vehicle-only accident rate in London. The safety measure that
is most clearly within the remit of bus operators would be to cease operation of open-platform Route-
master buses. However, this would reduce bus travel and might reduce overall safety if would-be
passengers substituted walking. Therefore, even in that case, the wider safety effects are important as well

as the direct effects.

6. The Effects of Bus Deregulation

Local buses were deregulated in Great Britain except London on 26 October 1986. There were no formal
changes in the bus safety requirements, but there were fears that changes in the management of bus
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operations or financial pressures might lead to increased accidents. In principle, the effects of deregulation
on accidents and casualties could be explored by comparing trends in bus accidents in built-up areas out-
side London with those for London and with those for cars and other vehicles outside London. In practice,
the dearth of reliable exposure data and the different patterns of accidents between cars and buses and
between London buses and non-London buses make these comparisons of doubtful value and liable to pick
up effects other than those of deregulation. We have, therefore, based our main conclusions on the analysis
of simple trends in bus accidents on built-up roads outside London using the statistical analysis program
GLIM (generalized linear interactive modelling).

Numbers of bus accidents outside London

The simplest analysis is to investigate whether there are any jumps in the simple numbers of bus accidents
of each category coinciding with deregulation from 1987 after allowing for any general trend. Table 8
shows that there are, indeed, some statistically significant jumps; Figure 4 indicates the nature of the
analysis, and plots the data and the jumps for one-vehicle-only accidents and all other accidents involving
buses. The statistical analysis estimates a fall in the number of one-vehicle-only accidents of 5.6 percent
from 1987 and a rise in the number of other bus accidents of 7.5 percent entirely concentrated on 2-or-
more-vehicle accidents.

The directions of these changes are what would be expected from the known changes in bus activity levels

following deregulation. Deregulation led to a reduction in bus patronage below the previous trend; thus,
there were fewer bus passengers exposed, which would be expected to lead to fewer OVO accidents. On
the other hand, deregulation led to an increase in bus-kilometers and, therefore, more encounters between
buses and other road users, which would be expected to lead to more accidents involving other road users.

Accidents per local passenger-journey

When a similar analysis is carried out with accidents per local passenger-journey as the dependent variable
in place of the simple number of accidents, Table 8 shows that the jump in the number of OVO accidents
disappears, suggesting that the change at deregulation was indeed directly proportional to the change in
patronage. This conclusion is also confirmed by the data and fitted curve for OVO bus casualties (as
distinct from accidents) per passenger-journey outside London, which is shown in Figure 2. As mentioned
in section 5, the number of OVO casualties per passenger journey outside London has a slight upward
trend of 0.8 percent per year, but there is no jump at the start of deregulation.

For accidents per passenger-journey involving other road users (all excluding OVO), the upward jump at
deregulation is larger than the jump in the simple number; this is expected, because the reduced bus
occupancies after deregulation imply that bus-kilometer per passenger-journey increased by more than bus-
kilometer alone. However, bus-pedestrian accidents per passenger-journey show no significant change.
This would be consistent with other results if a significant proportion of bus-pedestrian accidents involved
ex-passengers or intending passengers.

Accidents per bus-kilometer

It is also useful to perform the analysis with accidents per bus-kilometer as the dependent variable, though
the absence of reliable time-series of bus traffic on built-up roads at sub-national level makes this difficult.
However, as was done in section 5, it is possible to estimate bus-kilometers in London and the rest of
Great Britain by splitting the total national traffic (which itself is not precise) in proportion to local bus-
kilometers. The results in Table 8 show as expected that OVO accidents per bus-kilometer fell sharply in
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Table 8

BUS ACCIDENTS ON BUILT-UP ROADS EXCLUDING LONDON:
ESTIMATED PROPORTIONAL JUMP CHANGES FROM TREND COINCIDING WITH

DEREGULATION
Nt of g | Acen e el T At per
One-vehicle-only -5.6% No change -17.3%
One bus/pedestrian No change No change -11.8%
Two-vehicle +9.1% +11.7% No change
All excluding OVO +7.5% +10.2% -5.3%

Source: estimated using the Generalized Linear Interactive Modelling (GLIM) statistical program
with the relevant data in Table A3.

1987, because patronage per bus-kilometer fell sharply. However, there is also a result which is not in line
with the changes in bus activity levels following deregulation: a fall of five percent in the number of
accidents per bus-kilometer involving other road users. The main reason appears to be a fall in the number
of one-bus-pedestrian accidents per bus-kilometer. This again may be partly because many pedestrians
involved in bus-pedestrian accidents are ex-passengers or would-be passengers, and the number of
passengers per bus-kilometer has fallen.

Given the uncertainties and the considerable scatter in the bus-kilometer data, we must be cautious about
accepting the fall in accidents per bus-kilometer. We have, therefore, carried out further analyses at the
level of Great Britain, which avoids requiring bus-kilometer data at the sub-national level but dilutes
figures for the rest of Great Britain with those for London. The results are mixed, but perhaps the most
convincing result comes from fitting a common trend to non-OVO car and bus accidents per vehicle-
kilometer to allow for general traffic conditions and then testing for a jump in the bus series in 1987.
There is a small but statistically significant jump: a fall of 2.5 percent in non-OVO bus accidents per
vehicle-kilometer. Figure 1 plots the data and the fitted curves. When we estimate the effects of
deregulation in London in the following section, we, therefore, accept that there was a fall in non-OVO
accidents per bus-kilometer at the time of deregulation, and we cautiously put this at 2.5 percent. In
addition to the point about pedestrian casualties above, the fall in accidents per bus-kilometer may also
partly be due to the move towards smaller buses associated with deregulation; these have lower accident
rates as Astrop et al (1991) have shown. To some extent London has already adopted smaller buses, which
is another reason for caution in expecting a fall in accident rates if buses are deregulated in London.

Has deregulation compromised safety?

The fall in accident rates per bus-kilometer is a move in the direction of improved safety associated with
deregulation. There is nothing in the reported accident data to support the hypothesis that deregulation has
been associated with increased accident rates. The main effects of deregulation on bus accidents are the
direct effects of changes in bus patronage and bus-kilometers operated.

7. Bus Deregulation in London

Although it is obviously speculative, it is useful to illustrate the possible effects of deregulation on bus-
related casualties in London by combining the conclusions on the effects of deregulation outside London
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with the casualty pattern in Figure 4
London. We suppose that
deregulation leads to a 10

percent increase in bus-kilo- Number of buses in accidents:
meters and a 10 percent re- Great Britain excluding London
duction in bus use. These | »  ©000-
changes are in the direction | § - =
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ulation elsewhere. 2 4000
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one-vehicle-only and in other 1000 -
types of accident. We suppose
the 10 percent increase in
bus-kilometers leads to a 10
percent increase in casualties
among -other road users in
accidents involving buses. However, we suppose that this is offset by a 2.5 percent reduction in accidents
per bus-kilometer, taking the more conservative figure discussed above. Table 9 shows the results: there
would be a net increase of one fatality per year, a decrease of 11 serious injuries, and a decrease of 160
slight injuries. The numbers of casualties of different severities move in different directions because the °
severity pattern among bus occupants and non-occupants is different.

1981 1982 1983 19‘84 1985 1986 1987 1988 1989 1990 1991
Year

This analysis gives a more favorable result for bus deregulation in London that it would if applied to the
rest of Great Britain. This is for the somewhat perverse reason that the numbers of occupant casualties
in London are relatively higher than elsewhere. Reducing bus patronage in London, therefore, gives a
larger reduction in occupant casualties than it does elsewhere.

The analysis does not consider wider effects than accidents involving buses. There is some evidence
(Fairhurst, 1993) that bus deregulation has been associated with higher car ownership outside London,
which would have safety consequences. However, the most important wider safety effects would probably
be through the effects of deregulation on pedestrian activity, which are not known. If there were fewer
bus passengers, there would probably also be less walking to bus stops, which would lead to fewer
pedestrian casualties; on the other hand, there might be more walking in substitution for bus travel, which
would lead to more casualties.

Deregulation in London also raises the wider statutory framework concerning safety. London Transport
(LT) currently has a duty to provide or secure the provision of services "with due regard to...efficiency,
economy and safety of operation" (London Regional Transport Act 1984, section 2(2)). There is no
corresponding duty on service procurers outside London, and they have no jurisdiction over commercial
services. LT currently closely monitors the safety of its own bus services and of services operated under
contract by other operators, and acts to promote safety measures identified. There could be safety effects
if these activities were discontinued after deregulation in London.
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Table 9
ILLUSTRATIVE CALCULATION OF EFFECT ON CASUALTIES OF CHANGES IN
BUS ACTIVITY LEVELS FOLLOWING DEREGULATION: LONDON
Average ~ Changes due to:
casualties ; - : - Total
PEUYEIT |tionin | increase | in aceidents por | T
passengers | in bus-km bus-km
Bus occupants:
Fatalities 4.0 -0.4 -0.4
Serious injuries 2753 -27.5 -27.5
Slight injuries 2,242.5 -224.3 -2243
Other road users:
Fatalities 20.0 +2.0 -0.5 +1.5
Serious injuries 2233 +22.3 -5.6 +16.7
Slight injuries 848.3 +84.8 -21.2 +63.6
Total
Fatalities 24.0 +1.1
Serious injuries 498.5 -10.8
Slight injuries 3,090.8 -160.6

8. Conclusions
Bus accidents on built-up roads in Great Britain

Buses have about 26 times as many reported one-vehicle-only accidents per vehicle-kilometer on built-up
roads as cars. This is no doubt mainly because bus one-vehicle-only accidents including boarding and
alighting accidents and injuries to people within buses, which have no parallel for other vehicles. Buses
also have about 1.7 times as many accidents per vehicle-kilometer involving other road users as cars.
Reported bus occupant casualties are more numerous than non-occupant casualties in accidents involving

buses but are on average much less severe. There were seven times as many non-occupant as occupant
fatalities in 1981-91.

Bus accidents on built-up roads in London

The accident rate per bus-kilometer on built-up roads in London involving other road users is about twice
the rate elsewhere. This is in line with general road accident rates and is presumably a reflection of traffic
conditions in London. The one-vehicle-only (OVO) accident rate per bus passenger-journey in London
is estimated to be about 1.6 times that elsewhere for similar bus types; this may also be due to traffic
conditions in London. The OVO accident rate for open-platform Routemaster buses is estimated to be
about 2.6 times that of doored buses. However, because occupant casualties are less severe on average
than non-occupant bus casualties, reducing the OVO bus accident rates in London would have less effect
on fatal and serious casualties than reducing the rate of bus accidents involving other road users.

202 Toronto ~ Third International Conference on Competition and




Evans

Bus deregulation

Bus deregulation outside London is estimated to have led to an increase in the number of bus accidents
involving other road users and a decrease in the number of one-vehicle-only accidents. The direction of
both these changes is in line with the changes in bus activity levels associated with deregulation.
Deregulation reduced bus patronage and consequently reduced the number of occupant casualties; it
increased bus-kilometers and, consequently, increased the number of accidents involving buses and other
road users. The only detected effect of deregulation that is not in line with changes in activity levels is
a slight reduction in the accident rate per bus-kilometer outside London. It is suggested that the reasons
may be, first, the reduction in bus passengers, who may be involved in some bus-pedestrian accidents, and,
secondly, the trend to smaller buses, which have lower accident rates.

There is no evidence in the findings to support the hypothesis that weaker safety management or financial
pressures on operators following deregulation have compromised bus safety.

Bus deregulation and London

If bus deregulation in London leads to an increase in bus-kilometers and a decrease in bus patronage, as
it has elsewhere, the net effect on casualties could be a slight increase in the number of fatalities and a
larger decrease in the number of less serious injuries. This is because non-occupant casualties are less
numerous than occupant ones but on average are more severe.

Acknowledgment: The author is grateful to the Department of Transport for the speed and
~ efficiency with which they provided special tabulations from the road accident database for
this study.
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Workshop 2

210 Toronto ~ Third International Conference on Competition and




