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Executive Summary

Research on overtaking accidents is comparatively rare,
even though they are quite common and typically fairly
serious. They accounted for 7.9% of fatal road accidents in
Nottinghamshire (figures from years 1989-1992 inclusive).
This translates into 375 deaths per year nationally in
overtaking accidents. Drivers themselves, when asked, rate
overtaking as a dangerous manoeuvre (Harris, 1988) and
of course they have little opportunity to learn and practise
it in driving lessons.

Files for 973 overtaking accidents were obtained from
the headquarters of Nottinghamshire Constabulary,
covering the years 1989-1993, of which 410 were very
detailed and were examined in greater depth. Each case
was summarised on a database including the main
objective features (such as time and place) and a summary
narrative, a sketch plan, and a list of ‘explanatory factors’.

Ten classes of overtaking accident were distinguished,
each with a different age-profile of drivers, the commonest
overall involving collision with a right-turner further ahead.

Two induced exposure measures were obtained: (a)
comparing driver involvement in one type of overtaking
accident with the other types, and (b) comparing the
characteristics of the driver at fault, with those of the
driver not (or less) at fault.

Two reliability studies showed the case interpretations
to be very similar for independent researchers.

Some main outcomes of the research were :

� Detailed causal mechanisms were examined, especially in
relation to the ‘go decision’, and these were found to vary
between drivers by age, experience and gender. Male
drivers, for example, were found to overtake right turners
and attempt overtakes when they could not see all of the
road ahead needed for the manoeuvre. Females, in
contrast, were found to be involved in overtaking
accidents by turning into/out of a junction into the path
of an overtaking vehicle that they had not observed.

� Novel accident causation patterns were discovered as a
result of the in-depth analysis of a homogeneous class
of accidents. Younger drivers, for instance, were found
to be significantly over-involved in a type of
overtaking accident characterised by loss of control
either during or immediately after the manoeuvre.

� A list of 28 behavioural countermeasures was drawn up
and evaluated against each case. Two measures in
combination (not overtaking a vehicle travelling at or
near the speed limit, and not overtaking in the vicinity
of a junction) would have prevented 54% of the
accidents in the sample.
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1 Introduction

Overtaking was chosen as the focus of this study, after
careful consideration of a number of alternatives, because
it is a kind of dynamic driving behaviour which is quite
frequently engaged in by drivers, and yet also rated as one
of the most dangerous manoeuvres to perform (Harris,
1988). Furthermore, overtaking is a little practised
procedure in standard driving tuition. Groeger and Clegg
(1994) in their video analysis of manoeuvres in over 550
hours of driving tuition showed that practising overtaking
typically comprises only 5% of total manoeuvres in
lessons. It should also be remembered that many of these
opportunities only involve the overtaking of either
stationary or slow moving vehicles. It therefore seems
hardly surprising that not only inexperienced but also
experienced drivers are at risk of becoming involved in
overtaking accidents.

Some of the first studies of drivers’ judgements in
overtaking occurred in the 1960s. Crawford’s (1963) study
looked at interval judgements of drivers on a test track
facility and also used observation of a trunk road. His
conclusions were that the length of road required for a
successful overtake is considerable (he quotes 250 yards at
50 mph under ideal conditions). Overtaking of vehicles
travelling at 40 mph or more is most dangerous, partly
because drivers will have had little opportunity to practise
such a manoeuvre, but also because intervals are less
realistically assessed at higher speeds and vehicle
performance is relatively poorer at such speeds.

Crawford’s observational study of overtaking on a trunk
road led him to believe there was a need to examine the
variation in behaviour of the population of drivers. Such
variation appeared considerable; a few drivers accepting
intervals of less than 5 seconds, and a few refusing
intervals of as much as 25 seconds.

A more psychophysical approach was taken by Björkman
(1963), who studied drivers’ perceptions regarding the
meeting point of their car with an oncoming car. The main
discovery was that drivers have a systematic bias towards
the midpoint i.e. they will be effectively assuming that the
oncoming car is travelling at the same velocity as them no
matter what speed it is actually travelling at. Björkman
suggested that a short period of training can reduce the
systematic error quite considerably, but as his work was
carried out on a marked test track, this conclusion could be
questioned if applied to real life driving.

Recently, Björkman’s work has been reviewed by
Brehmer (1990). Brehmer distinguishes variable error and
systematic error, the latter being what is usually studied.
Human systematic error is easily adapted to, while variable
error is not, which is why accidents can never have a
probability of zero. An important prediction from
Brehmer’s theorising is that accident rates depend on the
distribution of vehicle speeds. Any road environment with
a great distribution of speeds and other factors is prone to
more accidents. Perhaps the highest distribution of vehicle
speeds and other factors can be found on single
carriageway trunk roads, where overtaking accidents are a
particular problem and vehicle occupant deaths are at their
highest (PACTS, 1994).

In the United States, early research was conducted by
Farber and Silver (1967). Their main conclusions were in
broad accordance with the work so far reviewed,
suggesting that drivers are able to make good judgements
regarding the distance of an oncoming car, but are unable
to respond effectively to the oncoming vehicle’s speed.
They advocate improving overtaking performance by
providing drivers with more information about oncoming
car speed, but do not suggest how this could be achieved.
Later research by Farber (1969) examined the differences
shown by observed drivers overtaking at night and in
daylight. It is reported that drivers are more conservative
in their overtaking decision making during the hours of
darkness, though there is greater variability caused by
individual differences in darkness. Unfortunately, the
study used covert observation, so data regarding age and
gender of the drivers were not obtained.

More recently, other work has been carried out
examining drivers’ behaviour on the road. Wilson and
Best (1982) identified several strategies used in
overtaking manoeuvres on an observed stretch of rural A
road in England with a 60 mph limit. Examples include,
flying overtakes (no braking to follow), piggy-back
overtakes (following another overtaker), multiple
overtakes (passing more than one vehicle) and
accelerative overtakes (increasing velocity throughout the
manoeuvre). All strategies involved the use of very small
gaps. This increased proximity to the overtaken vehicle in
two ways. Firstly, there was marked evidence of ‘lane
sharing’ with the overtaken vehicle, i.e. not moving fully
over the centre line. Secondly, cutting in on the overtaken
vehicle was common. Wilson and Best’s approach is
important, as unlike Crawford (1963), it considers the
crucial interaction with the vehicle(s) being overtaken and
not just relationships with oncoming traffic. This is in
contrast to Crawford’s original work, which to a great
extent ignored the same direction cohort, and even
recommended cutting in as an appropriate response to
increase headway in relation to oncoming traffic. From a
behavioural / motivational angle, Wilson and Best also
proposed the idea of a prototypical ‘inertial driver’ - one
who is essentially unwilling to change speed, maintaining
speed to the last possible moment before braking to
follow. Once overtaking is commenced by such drivers,
they leave it until the last possible moment before
returning to their own side of the road.

Wilson and Greensmith (1983) return to the theme of the
‘inertial driver’ in their multivariate analysis of drivers’
accident status in relation to observed driving patterns, gender
and exposure. They report that accident involved drivers drive
more quickly ‘...and move around continually (especially
overtaking) in traffic’. The typical inertial driver differs from
his typical high-exposure accident-free counterpart in that he
seems unwilling to change speeds in response to conditions
using gear changes, deceleration or braking.

Further observational work was carried out by Harris et
al. (1986). This study used video observation of four sites
and gathered information on speed, types of vehicles and a
range of manoeuvres described by Wilson and Best (1982).
Findings included the observation that HGV drivers are
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particularly prone to using right turn filter lanes as
overtaking lanes, and that drivers of high power to weight
ratio vehicles seem safer overtakers. This last finding was
thought to be the result of two factors. Firstly, the vehicle
power to weight ratio at least partly affects time needed to
overtake and secondly, it appeared that drivers of such
vehicles chose safer places to overtake.

Harris (1988) moved on to examining drivers’ beliefs
regarding overtaking. This work was also important in that
it identified another key form of overtaking accident never
simulated on a test track - overtaking at intersections. Harris
justified his examination of overtaking at intersections by
pointing out how rare head on collisions were in relation to
other types. His questionnaire study of 778 drivers showed
that many drivers would elect to overtake at several
different forms of intersection despite rating the risk of such
a manoeuvre as quite high. Harris seemed to believe from
his previous work that overtaking using right turning lanes
was a particular problem and advocated small engineering
schemes as a countermeasure.

Other researchers in the field have also pointed towards
drivers’ tendency to indulge in behaviours they believe to
be risky. Parker (1991) used the theory of planned
behaviour to account for violations such as risky
overtaking. The weakest ‘intention to avoid’ such
behaviours was found in a questionnaire study to occur in
younger drivers. The behaviour of this group was found to
be particularly influenced by peer group and significant
others. Younger drivers also had a perceived lack of
control over violations.

Recent work has also concentrated on the behaviour of
drivers using a driving simulator. As far as overtaking is
concerned, Dorn et al. (1992) showed a significant main
effect of gender in that male drivers overtook more
vehicles on a simulator than did females. Follow up work
on the effects of life stress on simulated driving (Matthews
et al., 1993) showed that drivers high on recorded
aggression overtook more frequently overall and also
performed more high-risk overtakes (defined as those with
an oncoming vehicle headway of 4 seconds or less on the
simulator). The first of these effects was largely accounted
for by the faster speeds that aggressive drivers typically
registered on the simulator. However, this did not account
for their increased frequency of hazardous overtakes.
Matthews et al. commented that ‘overtaking may be
eliciting competitive reactions dormant in other tasks’.

As well as studies of drivers’ judgements, behaviour and
motivations to overtake, research has also been carried out
on the role of perception of the road environment and its
influence on accidents. Hills (1980), for example regards
failures in judgement of oncoming traffic speed as the
inevitable result of innate limitations in the human
perceptual apparatus. However, he also points out in his
comprehensive review of perception and driving that
drivers operate beyond the limit of their capabilities in
other respects. An example given is that drivers show little
or no reduction in speed in conditions of reduced
visibility caused by road geometry. This has an obvious
bearing on the large numbers of overtaking accidents
occurring in the vicinity of bends, dips in the road and hill

crests. Hills attributes the acceptance of risk taking
behaviour in such conditions to the high probability and
therefore expectancy that there will be no obstruction.
Fuller (1992) calls this phenomenon ‘learned riskiness’,
and predicts it would be evident with drivers who are
familiar with the road. They have travelled it and possibly
performed a similar overtake at the same position many
times, learning that an aversive consequence is highly
improbable. It is also interesting to note that Hills believes
that for overtaking and oncoming vehicle speeds of 50
mph, the total overtaking distance required is of the order
of 500 yards, twice that recommended by Crawford (1963).

Finally, drivers’ behaviour and perceptions regarding
the road environment can be shaped by the prohibition of
overtaking. Summala (1980) conducted research showing
that when overtaking is prohibited on a section of the
road, it may increase accident risk by ‘inducing very short
following distances and driving near the centre line’ as the
driver waits for an unrestricted section to appear. So
Summala suggests that the total number of accidents due
to the intention to overtake another driver is greater than
that revealed by statistics.

The relative dearth of overtaking research seems to be
due, in part, to the special difficulties of studying this kind
of manoeuvre. It is not easy to reproduce accurately in
simulators or on test tracks, and failures are hard to
observe and film, as they are not strongly associated with
particular locations, and they occur at speed over a
considerable length of road.

One possible solution to this is the use of methodology
that investigates road accidents after they have occurred,
rather than the more familiar kind of psychological
research that relies for its method on examination of driver
behaviour in controlled environments.

One such well known approach involves the use of
multi-disciplinary accident investigation (MDAI) teams
that travel to the site of accidents soon after they occur, to
collect data. Research such as that of Sabey and Taylor
(1980) uses information provided from the work of MDAI
teams. Findings were concerned with the proportional
contributions to road accidents of the user, environment
and vehicle. It is from this work that the much quoted
figure of 95% comes, as the proportion of road accidents
involving human error. They went on to assess driver
errors behind this figure by examining the contribution of
perceptual errors, lack of skill, manner of execution and
various forms of impairment such as alcohol.

However, in a review of the work of multi-disciplinary
team research world-wide, Grayson and Hakkert (1987)
pointed out several disadvantages to such a method.
Operational costs are very high, and only a small number of
accidents can be studied. Although Sabey did include over
2000 accidents, such a figure is the exception rather than
the rule. There is a bias towards injury accidents owing to
the notification procedure. The accidents sampled are
bound to be of a heterogeneous nature, which makes it
unlikely that any clear, coherent process will be discovered.

A further criticism concerns the conclusions reached.
Despite the vast amount of information collected in such
work, ‘definitive conclusions are very limited’ and have
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been applied mainly to vehicle design and engineering
efforts rather than human behaviour and road design.
According to Grayson and Hakkert, these limitations tend
to disappear ‘if an in-depth but not immediate response
on-the-spot approach is taken’. They comment that it is
also important that any in-depth technique is only really
of use if applied to specific kinds of problem rather than a
large heterogeneous sample of information.

Some studies have used in-depth techniques with
secondary data sources such as police reports, interviews
and questionnaires. Fell (1976) was amongst the first to
claim that an ‘accident causal scheme’ could be
constructed from such sources. Fell was of the opinion that
in-depth work using police reports, while still having
some limitations, could be used to improve the state of the
art in understanding accident causation.

More recently, Malaterre (1990) has used police reports
to break down and analyse accidents. Malaterre constructed
four stages in his analysis: driving, accident, emergency and
collision. Factors identified in his analysis stage were next
used in the building of prototype cases. Such an approach,
Malaterre claimed, focused effectively on functions not
correctly carried out by the driver, which are sometimes
difficult to locate. Malaterre’s sample was, however, quite
small (115 cases) and was also heterogeneous. He ended by
concluding that more precise analysis needed to be carried
out by referring to complete police accident reports, with all
their varieties of information.

One recent project was conducted by Carsten et al.
(1989) using police reports, questionnaires and interviews.
It was unusual in that it took a quite focused approach,
examining only urban accidents occurring in speed zones
of 40 mph or under. However, the actual cases were still
very heterogeneous, and a coherent picture failed to
emerge despite the use of extensive data sources and a
multi-level classification scheme.

It is often overlooked that local council initiatives into
examining accident causation at specific locations
(‘blackspots’) make much use of police reports to present a
full picture of what happened. England (1981) describes
the approach as very cost effective when targeting
engineering countermeasures, and points out that it has
the additional benefit of checking the accuracy of
summary statistical information that is held on accidents.

The in-depth technique itself has been used in areas
outside accident causation for some time. An overview of
in-depth case study techniques by Yin (1984) shows how
they are primarily of use in producing analytic
generalisations rather than more traditional statistical
generalisations. They concentrate on an iterative type of
explanation building that often features chronologies,
sequences and contingent event analysis.

Case study methods were used by Clarke et al. (1995) in
the analysis of police road accident files, a key feature of
this work being that it treated accidents in a more
‘clinical’ way, rather than the ‘epidemiological’ approach
which is more usual. For the first time sequence analysis
was used in conjunction with rule-finding computer
software. This combination produced novel findings by
concentrating on the relatively homogeneous class of

right turn accidents. However it was felt that much of the
information from the original police reports was being
lost. The rich nature of each accident report that made it
understandable to a human observer had to be left out
when the data were coded for computer analysis. So, in the
present project, more emphasis was placed on the
interpretation of causal patterns by the human coders,
while the powers of a computer database were saved for
the later stages of storing, sifting and aggregating
explanatory models of individual cases.

2 Pilot study of police accident files

2.1 The information available

Our method largely relies on the human interpretation of
road accident case reports. Therefore, the construction of
interpretations, typologies and models was not driven by
theory, but generated primarily from the data themselves,
although theoretical models are acknowledged. The first
stage of the study was a pilot, in which a heterogeneous
sample of police road accident files was used. These were
studied to gain an initial impression of the quality of data
available, to pilot methods of analysis, and to assist in
choosing the type of accident best suited for the main
study. A random selection of 120 accidents was made from
the year 1990, and the original files obtained from the
Nottinghamshire Constabulary.

The files were found to contain varying amounts of
information depending on the circumstances of the
accident and any subsequent legal proceedings. The
minimum available in each case was the G126 summary
sheet containing factual details such as date, time,
location, weather conditions, junction type and so on.
This also contained a brief accident story produced by the
attending police officer and constructed a short time after
the accident by reference to his pocket book. The G126 is
used by the County Council Accident Investigation Unit
(AIU) in the first instance to collect ‘Stats 19’ information.

The most detailed files also contained a range of further
items which helped to fill out the often complex
circumstances of the accident. These included maps,
photographs, statements of vehicle examiners and, perhaps
most importantly, interview and witness statements, which
were often very rich in information. These are often built
up over a period of time in the pursuance of a court case.
The most detailed files drawn from this source were very
dense, and took considerable time to read and interpret.
Others contained little beyond the information on the
G126, usually because the accident was minor, there were
no independent witnesses, and no charges made.

2.2 Initial interpretation of the pilot sample of cases

The interpretation consisted of the reconstruction of the
complete accident ‘story’ from the information available
in the police file. Clearly some files did not contain the
detailed material needed for the main part of the study, so
the pilot study was useful in estimating the size of main
sample needed to reach the target of 400 detailed files.
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Preliminary interpretations of the initial heterogeneous
sample of 120 accidents were made by two researchers.
Both researchers interpreted all cases and regular
discussions were held to ensure they produced consistent
judgements. Certain conventions of Police reporting such as
the numbering of ‘actor’ drivers were followed to avoid
confusion. Typically, a driver who was considered a main
actor (and therefore most to blame by the police for an
accident) was listed as driver 1, with subsidiary drivers
being labelled 2,3 etc. This occurred even where no charges
were brought by the police, and where minor fault could
conceivably have existed on the part of other drivers too.

The precise location of each accident was found on an
OS 1:50 000 map, from the grid reference and description
in the G126. Street plans were also used when dealing with
urban accidents. These allowed identification in most
cases of the direction of travel of vehicles and witnesses,
and the configuration of roads in the vicinity. Where
necessary, site visits were also made to clarify the detailed
circumstances of the accident.

The initial pass through this initial sample of cases
enabled us to develop the basis for a more systematic
interpretation of the main sample, further details of which
can be found in Section 3.2.

Because of the possibility of variations in interpretation
between different researchers, a reliability study was carried
out at the pilot stage which confirmed a generally high
degree of consistency of judgement. Further details of this
and the main reliability study can be found in Section 4.

3 Choice and interpretation of main
sample

3.1 Selection criteria

After the quality of case reconstruction had been verified
and assessed in the pilot study, the material for the main
study sample was chosen. From previous work in this
research group and elsewhere it was clear that the study of
a homogeneous sample would provide the clearest picture
of accident causation. It was felt that one of the drawbacks
of previous in-depth studies had been their reliance on
heterogeneous groups of accidents (e.g. Carsten et al.,
1989; Malaterre, 1990). The previous study carried out by
our team showed that the finer detail of interaction
between causal factors came out most clearly if different
types of accident were not included in the same sample.
We decided to concentrate on overtaking accidents, rather
than any other type from this point on, for the reasons
given in the introduction.

Overtaking was defined for the purposes of this study as
the situation whereby any moving vehicle passes, or
attempts to pass another that is moving in the same
direction, or is standing temporarily with a running
engine. So called ‘undertaking’ was included in this
definition, but accidents were excluded if they involved
the overtaking of vehicles which were parked, or on dual
carriageway roads with a central reservation. Injury
accidents were selected, as the records of damage only
accidents were less complete and scantier in detail.

The selection of the main sample began with the
extraction of all overtaking injury accidents in
Nottinghamshire from the years 1991-1993, some 795
cases. The accident reference numbers were selected using
the County Council’s database, using the criteria given
above. Complete files were borrowed from police
headquarters and all were copied, examined and interpreted
before being returned. Cases were first examined to check
that the accident fell within the selection criteria of the
project. Approximately 3% were excluded, for example
because they had been wrongly coded or did not fit our
definition of overtaking. This left 769 accidents in the
sample. The cases were then assigned to one of two groups
called ‘A’ and ‘B’ grade cases. The ‘A’ grade cases were
those containing a high level of detail, enabling a full
interpretation of events. The ‘B’ grade cases were those in
which the overall level of information, for example from
independent witnesses, was lower. These B grade cases were
not abandoned as they contained the accident details on the
G126 form and were therefore still of considerable value in
providing background statistical information.

This sample produced 206 grade A cases, and later a
further 204 were obtained from the records held on
microfiche at Nottinghamshire County Council from the
years 1989-1990. No category B cases were extracted from
1989-1990. The two samples were kept in separate
computer files for the purposes of comparison and
checking for consistency. It was notable that the earlier
two-year period contained almost as many A cases as the
three-year sample that was initially examined, and this
trend was consistent with the decline in overall numbers of
accidents across Nottinghamshire in the same period.

It is likely that the use of type A files only creates a bias
towards the more serious cases. It was found in fact that some
46% of the 410 type A files related to fatal or serious
accidents compared to 31% overall. However, we found it
acceptable to over-represent the mechanisms underlying the
most serious accidents, to a small degree. For the rest of the
study a two-pronged approach was used, basing the in-depth
work on type A files, and using type B files to check on how
well the conclusions represent the broader sample. For further
information regarding the characteristics of A cases and the
main sample, see Section 8 of the technical supplement.

3.2 Interpretation of case and use of databases

The interpretation and reconstruction of the causal stories of
the accidents in the main overtaking sample was greatly
assisted by the groundwork already done in standardising
the process during the pilot study. Three main items were
identified which could be used to present the circumstances
of each accident:

� A story

� A sketch plan or diagram

� A list of explanatory factors.

Conventions for the story and diagram element of
interpretation were drawn up by repeated examination of
the material in the pilot study. It was decided that the
causal story should always be written from the viewpoint
of driver 1, the main actor, even in cases with multiple
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drivers. But much consideration was also given to other
drivers’ actions and intentions in this stage of
reconstruction. Conciseness of account at this point was
deliberately sacrificed in favour of the fullest possible
presentation of available facts, including information from
witnesses which was felt to be reliable.

It was not surprising that discrepancies were found in
some cases between the statements of the drivers involved
and those of independent witnesses, for example on the
question of the driver’s speed. However, a consensus
usually emerged from the witnesses, and this was often
backed up by police investigations of skid marks, vehicle
damage etc., which allowed conclusions about the accident
circumstances to be drawn with confidence. When
difficulties were encountered, case conferences were held to
discuss particular aspects of a case. The results of the case
conferences were fed back into the process to increase the
consistency and refinement of researchers’ judgements.
Diagrams were also standardised, and computer-graphic
templates of roads and vehicles produced.

Following on from the work of the pilot study, a
standardised ‘explanatory factors’ list was created. This is
a concise summary of the main causes which could be
assigned to each accident, ranging from road environment,
vehicle and driver characteristics, through to specific
driver behaviours and actions. Full details of the
explanatory factors are contained in Section 7 of the
technical supplement. The list was repeatedly refined in
order to capture the finer grain of the specific type of
manoeuvres and behaviours found in overtaking cases
which had not been apparent from the heterogeneous pilot
sample. For example, driver judgements concerning
distance to bends and other road features were
distinguished at a greater level of detail. To ensure
consistency between interpreters, a definition was drawn
up of each explanatory factor and the circumstances under
which its use would be appropriate. An explanatory factor
was allocated to a case if it seemed that the accident would
not have happened without that factor being present.
Some factors such as a wet road or defective tyres could be
present without necessarily contributing to the accident in
question and were then coded separately.

It was also decided to group the various driver actions
and behaviours in the explanatory factor list under the
broad headings of misinterpretation, ignorance,
carelessness, misjudgement, and deliberate risk taking. It
had been noted that the same actions could arise as a result
of several different driver approaches. For example, a simple
failure to observe could arise for any of the three last
reasons and it is useful to be able to distinguish between
collisions which might appear superficially similar but arise
from quite different circumstances. It was felt that the
distinction could be made quite readily given the level of
detail found in police interviews and witness statements.

This stage of classification can be compared to the ‘task
and error analysis’ in the work of Malaterre (1990), where an
attempt was made to find out which factors led to failures in
the ‘function event sequence’. These were then used to
build prototypes identifying ten most frequent ‘function
failure categories’ and four ‘antecedents’. It was decided,

however, that global categories of error should not be
imposed at too early a stage, and only used as navigation
aids / pointers in the database to find and analyse related
groups of cases in detail. At all times we were concerned
with preserving the rich structure of the data.

After all refinements to the data entry procedure had
been completed, the main reliability study was carried out.
This is described fully in Section 4.

The standardised case descriptions were input to a
customised FileMaker Pro database designed to deal with
complex search parameters. Figure 1 shows just the
standard ‘data entry screen’, although a variety of other
formats were set up as well for entry, calculation and
display purposes.

3.3 Initial typology of overtaking

The next stage in the analysis was the construction of a
typology of 10 types of overtaking accidents based on
vehicle manoeuvres:

Type 1 A vehicle collides with a vehicle it is
overtaking as that vehicle turns right

Type 2 A head on collision with a vehicle travelling in
the opposite direction

Type 3 Side swiping a vehicle which is being overtaken

Type 4 Hitting a vehicle either in front or behind when
returning to a gap after overtaking

Type 5 Going out of control after returning to the
nearside following an overtake

Type 5.1 Going out of control while carrying out the
overtake

Type 6 An overtaker collides with a vehicle making a
turning or crossing movement emerging from a
junction

Type 7 A vehicle overtaking on the nearside
(undertaking) hits another

Type 8 Resulting from avoiding action following
another driver’s risky overtaking manoeuvre

Type 0 Unclassifiable/miscellaneous

The aim was to examine all groups for consistent features
such as the type of driver involved, location, time, and
ultimately the types of errors made by drivers in these different
scenarios. Initially, summary statistics were produced for each
of the ten types, according to driver ages and types of error.
This information is useful for the production of prototypical
cases that particular groups of drivers would find familiar and
accessible, in a way that abstract lists of factors or general case
typologies might not be.

3.4 Main characteristics of the sample

The next stage of analysis was to examine the whole of the
sample (973 A and B cases) in more detail to identify its
main features. In most cases the primary blame for the
accident could clearly be apportioned either to the
overtaker / undertaker or to another driver (who typically
turned into the path of an overtaker). In some cases (16%)



8

Record number NJ1543/92/464 Grade of info. A

No. of Statements 4

Severity

Date

Day

Serious

1/7/92

Wednesday

X

X

X

Independent witnesses

Vehicles examined

Sketch map

Photographs

Licence records

Time 24 hrs

Road type

Speed limit

12:42

B class

60

Type O/T

Entry 1-6

options

2

Flying

overtake

Multiple

overtake

Piggy back

Area

Weather, Road conditions

Junction type, control

Types of vehicle

Drivers familiar?

Rural

rain, wet

none

1 - Vauxhall Cavalier

2 - Escort van

yes, both

Police cf’s

Lighting

Driver age, sex

38

Daylight

1-M,23

2-M,33

Casualties 1-bruising

to chest

2-severe

lacerations

and broken

ribs

Passengers age, sex, relation

Previous convictions

None

SP30 speeding Charges DWDC

Figure 1 An example ‘data entry screen’ from the FileMaker Pro database
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Prose account

It was just after midday on a summer weekday. The roads were wet from previous heavy rainfall. The

driver [M 33] of a Vauxhall Cavalier (1) was driving along a rural B road with 60 mph limit. He had

travelled that day from Perth with 2 or 3 stops but was used to driving long distances and was familiar

with the road. As he came round a slight right hand bend, he came up behind a slow moving tractor. He

slowed down behind it and started to overtake as there was a straight stretch of road ahead. However, a

van (2) driven by  [M 23] was coming in the opposite direction only some 30 metres away. The van

driver was not aware that the Cavalier was behind the tractor until it pulled out to overtake. The van

driver braked and began weaving and pulled over to the nearside of the road but could not avoid a head

on collision with the car which braked at the last minute. Both cars were badly damaged at the front but

not written off. Driver 1 was bruised and cannot remember the details of the accident but he was not

detained in hospital. Driver 2 suffered broken ribs and severe lacerations and bruises and was detained.

Driver 1, who may have fallen asleep momentarily as he approached the tractor, was convicted of

driving without due care and attention.

Map

Driver 1: DC3 Tired / fatigued

C2.3 Poor observation; no continuity of observation

Minimum set of explanations

Other factors present

Hazard perceived

Avoiding action?

Comments / Quotes Q: Where had you travelled from that day?

A: Perth

Q: Had you driven non-stop?

A: No, I’d had 2 or 3 breaks

Q: is it possible you fell asleep at sometime as you approached

the tractor?

A: I wouldn’t have thought so, I do 25-40,000 miles a year at

present and I haven’t had a problem with tiredness before

Primary blame Overtaker / Undertaker

Wet road

Only at last moment by driver 2

Driver 2 braked hard

Figure 1 (Continued)
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more than one driver appeared to be at fault. Table 1
below shows the distribution of blame over the 10 types of
overtaking accidents. This report concentrates on types 1,
2, and 5; diagrams relating to these types are shown in the
following pages. Identical analyses have been carried out
in detail for all ten types and are shown in technical
supplement Sections 3-5.

of detailed factors and their frequencies can be found in
technical supplement, Section 7.

3.4.2 Induced exposure measures
The ten types of accidents can also be examined in relation
to the age of the driver primarily at fault. In examining this
question it is necessary to account for exposure effects,
otherwise characteristics which were just as common in
uneventful driving might be mistakenly associated with the
accident process itself. Ideally, this would involve the use
of additional information on the exposure of each driver
group to similar driving situations. However, such
information is often unavailable, so a measure of exposure
has to be induced from the accident records themselves.
Here, this was done in two different ways:

In the first instance, an induced exposure measure was
provided by breaking the age range in the sample (16-81
years) up into 10 equally spaced bands and calculating
standard normal residuals for each band. In Figure 2
(below) the incidence of type 1 accidents in the ten age
bands is shown as a plot of standard normal residuals. This
measure, based on the Chi-squared statistic, shows how
much more (or less) common a given combination of
accident type and age band is than would be expected,
given the prevalence of the accident type and of the age
group in the data overall, and the sample size. In other
words, it gives a measure of propensity for a particular
type of overtaking accident for a particular age group of
drivers, relative to their involvement in overtaking
accidents overall. Because of the relatively small numbers
in this study, a measure was used which also allows for
absolute frequency. Otherwise, on a pure ratio measure,
two observations when one was expected, would produce
the same score as 2,000 observations when 1,000 were
expected. For the standard residual measure to reach
threshold, the observations have to be high enough in
absolute and relative frequency.

In general, the technique takes a contingency table with
a large number cells and an overall χ2 value which is
significant, and picks out the particular cells which have
made a notable contribution to the significance value of
the table as a whole. That is, it finds combinations of a

Table 1 The typology of overtaking accidents

Over- Com-
taker Other bined

No. Type at fault at fault fault Total

1 Right turn 144 122 74 340
2 Head on 150 1 7 158
3 Side swipe 76 9 10 95
4 Cutting in 26 0 3 29
5 Return and lose control 43 0 0 43
5.1 Initiate and lose control 33 0 2 35
6 Intersection 13 17 25 55
7 Nearside passing 34 82 24 140
8 Avoidance 37 4 7 48
0 Miscellaneous 15 12 3 30

Totals 571 247 155 973

Table 2 Preliminary breakdown of broad groups of explanatory factors in ten types of overtaking accidents
(percentages in brackets)

Factor Type 1 Type 2 Type 3 Type 4 Type 5 Type 5.1 Type 6 Type 7 Type 8 Type 0

Poor observation 262 95 52 11 7 5 50 114 13 18
(77.1) (60.1) (54.7) (37.9) (16.3) (14.3) (89.3) (81.4) (27.1) (60.0)

Inexperience 85 44 14 4 14 10 17 22 8 6
(25.0) (27.8) (14.7) (13.8) (32.6) (28.6) (30.9) (15.7) (16.7) (20.0)

Misjudgement 14 83 10 15 41 21 5 7 16 4
(4.1) (52.5) (10.5) (51.7) (95.3) (60.0) (9.1) (5.0) (33.3) (13.3)

Excess speed 52 50 11 5 27 17 14 13 8 5
(15.3) (31.6) (11.6) (17.2) (62.8) (48.6) (25.5) (9.3) (16.7) (16.7)

Total 340 158 95 29 43 35 55 140 48 30

3.4.1 Characteristics of the ten types of overtaking
accident

As an initial form of analysis, the ten overtaking types were
tabulated against several broad groups of factors judged to be
contributory. The raw figures and percentages are shown in
Table 2 below. These were derived from the explanatory
factors used in the interpretation of each of the 973 accidents
and in some cases more than one factor was applicable.

The percentages do not necessarily sum to 100 as the
categories are not mutually exclusive.

It can be seen from Table 2 that type 1, overtaking a right
turner, tends to involve poor observation whereas type 2
involves more misjudgement together with poor observation.
Type 5, the ‘return and lose control accident’, is characterised
by misjudgement and excess speed before and during the
manoeuvre. This table only shows aggregated figures - the
category ‘poor observation’ covers six different sub-types of
error that can be broken down further, for example. A full list
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‘row feature’ and ‘column feature’ which are considerably
over-represented in the data, even when mere coincidences
have been allowed for (Colgan and Smith, 1978). For each
cell         is calculated (as opposed to                for the table
as a whole, which is χ2), and the resulting figure is evaluated
against the square root of the upper 5 percent point of the
appropriate χ2 distribution divided by the number of cells in
the table.

Here, a figure exceeding +/- 1.009 is roughly equivalent
to finding that a particular combination of an age band
and an accident type departs from expected frequency
with a significance of p<0.05. In the pages that follow,
charts of standard normal residuals are shown for accident
types 1, 2 and 5. Standard normal residual charts for every
type are contained in technical supplement Section 3.

Type 1 accidents (those involving a right turner) are
relatively common for all age groups, with no group
achieving significant relative differences (Figure 2).

With the type 2 (head on) accident, the story is nearly
the same. This is a type of accident in which no driver
group is significantly over-represented, although a few
groups, typically older drivers, are under-represented (see
Figure 3). This is may be because the problem is so
obvious that all drivers are at pains to avoid it.

The type 5 (return and lose control) accident is a
problem for the younger drivers; with the older age groups
showing a clear tendency to avoid it, as shown in Figure 4.

A second type of induced exposure measure allowed us

to examine driver age and accident types in a different
way. Using a procedure like that originally proposed by
Thorpe (1964), and later developed by Carr (1969) and
Haight (1973) for the comparison of drivers at fault and
drivers not at fault, we compared the age of ‘driver one’ -
the person primarily to blame, usually the overtaker - with
age of ‘driver two’ the other driver involved in the
collision. Now, of course, the exposure estimate is limited
by how accurately ‘fault’ has been represented in the
reports, and assessed by the researchers.

Figure 5 shows this comparison for accident type 5.
For the type 5 accident, we can see that the two youngest

age bands (covering 16-29 years of age) includes a much
greater proportion of driver 1s than driver 2s, suggesting
that the involvement of the younger drivers in this kind of
accident is not just a result of exposure, which would affect
both parties to an accident equally. This pattern has already
reversed by the time the third age band is reached,
suggesting that drivers of 29 and over are relatively more
often on the roads in circumstances where this kind of
accident happens, than they are involved in causing it.

A set of these comparison bar charts for all types can be
found in technical supplement Section 4. For accident
types 1 and 2, there is a lesser, but still noticeable
disproportion between crasher and crashee in the first age
band. This shows that young drivers (16-22 years) are
more involved in overtaking right turners, and head on
collisions while overtaking, than would be expected from
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Type 2 (n=158)
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Figure 3 Prevalence of type 2 accidents across age groups shown as standard normal residuals

Figure 4 Prevalence of type 5 accidents across age groups shown as standard normal residuals
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their numbers on the road. These effects are masked in the
standard normal residual measure mentioned earlier because
younger drivers are over-represented in overtaking
accidents in general, relative to which they are not further
over-represented in the right turn/head on collision type.

Both types of measure, the standard normal residuals and
the comparison of driver 1s and driver 2s, were intended to
show accident involvement corrected for possible exposure
effects. The two measures are positively correlated (r = 0.54,
t = 6.4, p < 0.05, one-tailed, t

crit
 +/-1.66). For the purpose of

the correlation the proportions for driver 1 (D1) and driver 2
(D2) in the second exposure measure were reduced to a
single index: (D1 - D2)/(D1 + D2).

Table 3 shows the standard normal residuals for all age

groups and accident types. Table 4 shows the differential
index (as above) for driver 1 age and driver 2 age.

The agreement between these two exposure measures for
each accident type in turn was examined by correlating
each column of figures in Table 3 with its counterpart in
Table 4, and giving the resulting values of r and t at the
foot of the column in Table 4.

The differential index in Table 4 runs from 1.0 when all
drivers occurring in that type and age band are driver 1s
(most at fault), through 0.0 when the numbers of driver 1s
and driver 2s are equal, to -1.0 when the age band and
accident type only contains driver 2s.

Overall, the two measures correlate well. However, there
are some anomalies. Considering the accident types

Figure 5 Type 5 accidents — percentage of drivers mainly at fault (driver 1) in each age band, and of other involved
drivers (driver 2)

Table 3 Standard normal residuals for ten types of overtaking accident and 10 age bands of driver most at fault

Age gp. Years Type 1 Type 2 Type 3 Type 4 Type 5 Type 5.1 Type 6 Type 7 Type 8 Type 0

1 16-22 0.089 0.909 -0.70 0.159 1.408 -0.24 -0.02 -1.27 -0.68 0.57
2 23-29 0.018 -0.07 0.855 -1.11 1.05 3.59 -0.59 -1.05 -0.73 -1.37
3 30-35 -0.78 0.198 0.735 0.435 -0.03 -1.29 -0.57 1.38 -0.49 0.66
4 36-42 0.874 -0.35 -0.91 1.534 -1.28 -0.93 0.417 -0.26 1.05 -0.55
5 43-48 0.368 -1.17 0.051 0.334 -1.15 -0.89 1.70 -0.44 0.752 1.604
6 49-55 0.684 0.243 -0.73 0.559 -0.97 -0.72 1.589 1.077 0.512 0.352
7 56-61 0.129 -0.07 0.836 -0.87 -0.35 -1.06 -1.33 0.740 1.109 0.139
8 62-68 0.695 -0.47 -0.35 -0.76 -1.04 -0.93 -0.29 0.888 1.554 -0.81
9 69-74 0.133 -1.19 0.686 -0.46 -0.62 -0.56 -0.70 2.517 1.451 -0.49
10 75-81 -0.61 1.177 -0.57 -0.36 -0.49 -0.44 -0.55 1.422 -0.40 -0.39

Figures exceeding +/- 1.009 shown in bold are approximately equivalent to a significance level of p<0.05
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separately, the correlation between measures does not
always reach significance. This occurs notably in accident
types 1 and 5.1. In the case of accident type 1, this could
be due to the diversity in the types of accident contained
within the large group. It could be the case that important
differences within this group can only be revealed by the
finer grained analysis used later in the study.

3.4.3 Profiles of accident involvement
Each age group can be described according to the ‘profile’
of their involvement across the eight accident types.
Figures 6a and 6b show the profiles for the youngest two
age groups combined (16-29 years) and the oldest three
age groups combined (62-81 years). Such age-specific
summaries are of special interest to road safety officers as
they can highlight particular hazards and errors associated
with young (or other target groups of) drivers. Profiles of
all individual age groups are contained in technical
supplement Section 5.

3.5 Summary

It has been shown that in this sample of injury accidents
the most frequent error made by overtaking drivers was
overtaking a vehicle that is turning right. This is the case
for all ages and types of driver whether considered as a
whole sample or split into more specific age groups.

Initially, our statistical tests, e.g. Figure 2 (showing age
differences in type 1 or right-turning accidents) showed no
differences in the distribution with regard to the age of the
main involved driver. If, however, the causal mechanisms
in sub-groups of these cases are examined in the fine detail
made possible by the database, important differences
begin to emerge. When drivers under 22 get involved in
this type of accident, for example, there is often a clear
indication of excess speed. Multiple overtakes tend to be
involved, where the driver overtakes a line of traffic and
collides with a right turner at the front. There is also
evidence of recklessness or racing. Drivers aged 56 and
over, by contrast, tend to be involved in this type of
accident when moving off, U-turning or overtaking into
the path of a vehicle which is already overtaking them,
suggesting observational errors. Where these older drivers

are overtaking a slower moving vehicle, it is often a farm
vehicle or an HGV. Often the indicator on the right turning
vehicle is masked by the glare of sunlight. There is very
little involvement of excess speed in this age group.

With the type 2 accidents (head on), where all age bands
are found in about the proportion expected from exposure
considerations alone, the key problems are firstly that
drivers of all ages misjudge the time and/or the distance
needed to get round the vehicle in front. Statements such
as these are common :

Driver: ‘I thought I had enough time to get around it’.

Driver: ‘I didn’t expect it to take that long to
overtake the car’.

Secondly, all the drivers appear to misjudge how much
clear road will be needed to get past the vehicle being
overtaken.

The type 5 accidents, where the driver loses control on
returning to the nearside after completing the overtake are
a particular speciality of younger drivers. Such accidents
can prove very serious, as the loss of control can cause the
vehicle either to collide broadside-on with opposing
traffic, or to leave the road and collide with trees, walls,
ditches etc. However, it should be remembered that the
loss of control in these cases is not caused by a lack of
control skill per se on the part of the drivers. The error lies
in a faulty ‘go’ decision which leaves insufficient time for
the overtake, and a failure to realise how the vehicle will
react when it swerves to the nearside at speed.

It seems this kind of analysis can provide detailed
causal information, highlighting differences in even
apparently similar types of accident. This becomes all the
more evident when specific accident mechanisms are
considered in more detail in Section 5 of this report.

Table 4 Relative proportions of driver 1 (most at fault) and driver 2 (other involved) in each age band, for each
accident type

Age gp. Years Type 1 Type 2 Type 3 Type 4 Type 5 Type 5.1 Type 6 Type 7 Type 8 Type 0

1 16-22 0.041 0.312 -0.33 -0.39 0.277 0.028 0.07 -0.12 -0.45 0.04
2 23-29 0.022 0.017 0.089 0.130 0.032 0.222 -0.23 0.055 -0.33 0.44
3 30-35 -0.07 0.082 0.133 0.391 -0.07 -0.11 0 0.083 -0.39 -0.09
4 36-42 0.069 -0.06 -0.23 -0.06 -0.25 -0.42 0.183 0.011 0.108 0.111
5 43-48 0.083 -0.39 0.168 1 -0.62 -0.2 0.655 -0.12 0.153 0.294
6 49-55 0.084 -0.09 -0.41 -0.01 -0.16 -0.16 0.277 0.11 -0.61 0.49
7 56-61 0.017 0.017 0.219 0 -0.49 -1 -1 0.346 1 0.015
8 62-68 0.029 -0.03 -0.22 -1 0 -1 -0.41 0.227 0.44 0
9 69-74 -0.23 -1 0.111 -1 0 0 -1 1 1 0
10 75-81 1 -0.11 0 0 0 0 0 0.231 -1 0

 r =  -0.36 0.7* 0.76* 0.312 0.608* 0.499 0.811* 0.784* 0.792* -0.01
 t =  -1.098 2.77  3.33  0.93  2.17  1.63  3.92  3.57  3.67  -0.03
*indicates p<0.05
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Groups 8,9,10, 62-81 years, n=35
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Figure 6a Age bands 1, 2 (16-29) years): percentage by which these drivers are over or under represented in each
overtaking accident type, relative to the average prevalence of the type across all age groups

Figure 6b 8, 9, 10 (62-81 years): percentage by which these drivers are over or under represented in each overtaking
accident type, relative to the average prevalence of the type across all age groups
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4 Reliability studies

4.1 Pilot reliability study

Following the initial sampling and analysis of 120
heterogeneous cases described in Section 2.2, a pilot
reliability study was designed and run to assess the different
researchers’ similarity of interpretation. This was done in
two main phases. Firstly, different researchers’ accounts of
the same accident were paired. Subjects were then required
to judge the level of similarity of each pair. Secondly,
subjects rated the similarity of pairs of accident accounts
which had been constructed either by the same or different
researcher from the same or different accidents. This part of
the study was used to provide an appropriate baseline with
which to compare the earlier similarity judgements. This
unusual method of getting ‘experimental subjects’ to judge
and quantify the reliability of qualitative information
proved very useful, and showed a high degree of similarity
was being achieved by the different researchers.

4.2 Main reliability studies

On completion of the interpretation of the 410 grade A
overtaking case reports, two more extensive reliability
studies were carried out to ensure that the individual
researchers’ interpretations of accidents were still showing
a high degree of similarity with the more detailed
information available from this homogeneous sample.

4.2.1 Reliability study 1
Each researcher interpreted 20 A grade cases, and their
judgements (sketch plan, prose account and explanatory
factors list) were compared by 20 subjects. These were 10
males and 10 females with a mean age of 47.6 years. All
had held a full driving licence for at least 3 years. Each
pair of cases was scored on a continuous scale from 0-100,
according to how similar the subject found the two
descriptions to be. The distribution of the mean similarity
scores for all the case pairs is shown in Figure 7.

The grand mean similarity score produced from this first
main reliability study was 82.8%, showing that subjects
usually rated two accounts of the same accidents by two
independent researchers to be very similar. Technical
supplement Section 1 contains the 2 lowest scoring pairs.
They are virtually identical in terms of the story and
causal factors identified, and yet 90% of the pairs were
rated as more similar still by the subjects.

4.2.2 Reliability study 2

In the second reliability study, cases were paired in three
different ways. Each of 20 new subjects was presented with
12 pairs of cases, comprising (in a different random order
for each subject):

(A) Same case/Different coder (4 case pairs)
(B) Different case/Different coder (4 case pairs)
(C) Different case/Same coder (4 case pairs)

Scoring was on a scale of 1-7, with 1 representing case
pairs that were entirely dissimilar and 7 representing pairs
that were virtually identical. Subjects in this study were 13
males and 7 females with a mean age of 33.5 years. Again,
all had held a full driving licence for at least 3 years.

Means and standard deviations on the 7-point similarity
scale were as follows, for the three kinds of case pairs.

Mean
Pair type Score (1-7) sd

(A) Same case/Different coder 6.26 0.84
(B) Different case/Different coder 2.38 1.46
(C) Different case/Same coder 2.30 1.55

The distribution of scores for each of the three groups is
shown in Figure 8.

Clearly, the same-case pairs are producing far higher
similarity scores than the different-case pairs, and the effect
is far more than merely ‘significant’. To quantify how far the
distribution for the (A) pairs is shifted from those for the (B)
and (C) pairs, an effect size measure was used.

The differences between pairs of types (A) and (B), and
between (A) and (C) were measured in terms of their
‘signal to noise ratio’. For each comparison, the difference
in means was expressed in proportion to the estimated
standard deviation of the parent population. This was
calculated from the sample standard deviation for pairs of
type (B), as they seemed most representative of the
population of ‘all possible descriptions of all possible
cases’. The estimated population standard deviation came
to 1.45, while the difference in means between pair types
(A) and (B) was 3.88, or 2.68 times as big. Similarly the
difference in means between pair types (A) and (C) was
3.96, or 2.73 times as big as the estimated standard
deviation of the parent population. In experimental work,
the convention is to regard a value of 0.8 or above, on this
measure, as indicating a ‘large effect’, so effect sizes of
2.68 and 2.73 clearly mean that the match between coders
working on the same case is extremely good.

It is also interesting to note that there is no real difference in
the distributions for pairs of types (B) and (C). This suggests
that coder style does not affect the reported similarity levels.

4.2.3 Summary
The conclusion from the two reliability studies was that
the researchers were interpreting the complex material in
the accident files in a very similar way, showing that
human interpretation of road accident reports can be a
highly reliable procedure.

An additional implication of this finding was that it allowed
us to divide the very time consuming work of analysing the A
grade case files between two researchers. Case conferences
were used where necessary to resolve specific difficulties, and
to explore features of particular interest.
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Mean scores, 0-100 in 5% bands
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Figure 7 Distribution of mean similarity scores for each case pair in the first reliability study
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5 In-depth analysis of causal mechanisms

5.1 Procedure

The work carried out up to this stage of the study enabled
each accident to be analysed in terms of the sequence of
actions and relevant causal factors without significant loss
of structure or information. The next stage required the
generalisation and synthesis of findings across cases,
which presented special difficulties because of the
qualitative nature of the data.

In order to look more closely at the sequence of actions
in these particular cases, a model of correct overtaking was
prepared from the police driver’s handbook ‘Roadcraft’
and the manual of the Institute of Advanced Motorists.
This model was in the form of a path diagram showing the
various checks, assessments and actions which should
ideally be followed in a successful overtake. If one or more
of these were omitted by an overtaker, or carried out badly,
then an accident could result.

It was found that in a large proportion of cases, the
outcome of the overtake depended on the extent to which
the overtaking driver successfully carried out the
appropriate checks and assessments before making the
decision to pull out and begin the manoeuvre. Some
accidents resulted from badly executed steering or
acceleration but the majority appeared to follow a
decision to start the overtake in unsuitable circumstances.
This crucial point, which we called the GO DECISION,
therefore became the focus of subsequent analyses.
Examination of the 410 A cases revealed that the
overtaker was the principal driver at fault in over three
quarters of these accidents and of these the vast majority
resulted from a faulty go decision.

The varieties of go decision were summarised in a
‘process classification tree’ which broke down each
accident according to the main actor, the precipitating
action, the reason for that action being dangerous on that
occasion, and so on. For each overtaking manoeuvre, the
area of road needed to be clear of obstruction was designated
the X AREA. This is shown shaded in Figure 9 below.

The concept of the X area was used in drawing up the
process classification tree in Figure 10. Due to restrictions
in space, the tree has been split into several subsections.

In the cases where an accident resulted from a faulty go
decision, another road user was already within the X area
or entered the X area during the manoeuvre. Had the
overtaker followed the model of correct overtaking, the
possibility of conflict would have been anticipated and
the overtake would not have been attempted at that point.
As shown in Figure 10, there are 6 levels in the tree which
can account for all but 8 of the 410 A grade accidents. The
bulk of these were precipitated by the overtaking driver
but the remainder, usually involving a driver turning or
pulling out in front of an overtaker, also fitted
satisfactorily within the framework. The 6 levels permitted
the analysis to take into account the interaction between
two drivers which is an important feature of most
overtaking accidents.

From the earlier stages of the analysis it had been found
that the go decision was often made on the basis that there

was no oncoming traffic in view at the time. This applied
in 82% of faulty go decisions, and it was apparent from
police interviews with drivers at fault that the absence of
oncoming traffic weighed heavily in the justification of
their decision to overtake at a particular point. In some
cases the resulting accident was with a vehicle in the same
direction cohort and in others with an oncoming vehicle
which was unseen at the time the go decision was made.
The tree was therefore designed to focus on this aspect,
grouping accidents according to whether the ‘crashee’ (or
driver less at fault) was in view or not at the time of the go
decision and, following on from that, to examine why
‘crasher’ (or main actor) did not anticipate a collision.

The tree contains 31 ‘leaf nodes’, each representing a
different overtaking accident process. These processes were
coded as strings of numbers and were entered into a new
field in the database for all 410 A grade cases, allowing the
matching of the processes with other information (e.g. driver
age, sex, type of road) in the database. In particular, it was
possible to develop driver profiles, showing the most
frequent types of overtaking accident according to the age,
sex, or experience of the drivers.

5.2 General findings

1 82% of cases were found to be the fault of the
overtaking driver, with the remainder being the fault of
another driver, typically one who lane changes or turns
in front on an overtaking driver without rear
observation or signalling.

2 A faulty decision to begin overtaking (the fault being
due to a variety of factors) was the main problem for
overtaking drivers in the sample. A minority of cases
(17%) where the overtaker was at fault were caused by
poor execution after commencement of the manoeuvre,
or the fact that no decision as such had been taken at all.
In this last instance, known as a reactive overtake, the
overtake would be performed purely to avoid running
into the rear of traffic ahead.

3 In only 18% of cases resulting from a faulty go decision
was any oncoming traffic in view to the driver at the time
he or she decided to overtake. If reckless, fatigued or
drunken drivers are excluded, this figure drops to only
8%. In fact the first major danger to an overtaking driver
comes from the vehicle(s) being overtaken - in 37% of A
cases the overtaker collided with a vehicle travelling in
the same direction. The second major danger results from
vehicles which cannot be seen at the commencement of
an overtake. Determining precisely how such vehicles
come to be discounted as a risk by the overtaking driver
was a major goal of the analysis that follows.

5.2.1 Overtaking accidents as a whole - the five most
frequent scenarios

The 402 cases that were examined (8 of the 410 cases did
not fit the classification) were spread widely across the
available branches of the accident process classification
tree. Of the 31 end nodes, the most frequent accident
mechanisms were :
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1 Overtaking a vehicle which is about to turn right. Most
often the overtaking driver fails to observe an operating
indicator on the vehicle ahead, or misinterprets the
indication given. N=49 (12.2%)

2 Pulling out into the path of a vehicle which is already in
the process of passing the driver’s vehicle. This occurs
most often when the driver is parked, stationary or moving
slowly in a queue of traffic, and then pulls out. The
overtaking vehicle is often a motorcycle. N=36 (9.0%)

3 Overtaking into a bend or curve, with very little
visibility ahead. In our sample this occurs significantly
more frequently on left hand bends. N=31 (7.7%)

4 Overtaking more than one vehicle ahead. The overtaker
collides with a right turner ahead in the same cohort
which was obscured by the first vehicle(s) being
overtaken. In rarer instances, an oncoming vehicle is
obscured from the view of the overtaker by another
overtaker ahead, that is to say that the driver has
‘piggybacked’, or followed another vehicle into an
overtake. N=27 (6.7%)

5 Overtaking another vehicle travelling towards a hill
crest where overtaking is usually prohibited by a solid
white line system. Often involves impatience with a
slower moving vehicle ahead. N=26 (6.5%)

Figure 9 The X area

Figure 10 The overtaking process classification tree
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5.2.2 The top five overtaking accidents involving specific
groups

The top five accident scenarios for more specific groups of
drivers were examined, as well as for the overall sample
(above). The groups were male drivers, female drivers, two-
wheeled motor vehicle riders, inexperienced drivers and
all overtaking drivers. The results for the first three groups
are contained in technical supplement Section 6. The top
five scenarios for all overtaking drivers and inexperienced
drivers are shown below:

5.2.2.1 All overtakers, top five accidents
The following are the five most frequent types of accidents
caused by a driver deciding to overtake another vehicle
(excluding those drivers who cause an overtaking accident
by turning into the path of an overtaker). Together they
account for 48.4% of overtaking drivers’ total accidents.

1 Overtaking a vehicle that is about to turn right. Most
often the overtaking driver fails to observe an operating
indicator on the vehicle ahead, or misinterprets the
indication given. (14.9%)

2 Overtaking into a bend, with very little visibility ahead.
Often involves attempting to pass lorries travelling into
left bends. (9.5%)

3 Overtaking more than one vehicle ahead and hitting a
vehicle that turns right out of the cohort ahead, having
previously been obscured by the rearmost vehicles in
that cohort. (8.2%)

4 Overtaking another vehicle travelling towards a hill
crest where overtaking is usually prohibited by a solid
white line system. Often involves impatience with a
slower moving vehicle ahead. (7.9%)

5 A driver overtakes vehicle(s) ahead on a straight stretch
of road leading up to a bend, failing to appreciate that
another vehicle could appear from around the bend
ahead while the overtake is being performed. (7.9%)

5.2.2.2 Inexperienced drivers, top five overtaking accidents

Inexperienced drivers account for a third of drivers
causing overtaking accidents. These are their top five
overtaking accident types. Together they account for
50.3% of all inexperienced drivers’ overtaking accidents.

1 Overtaking a vehicle that is about to turn right. Most
often the overtaking driver fails to observe an operating
indicator on the vehicle ahead, or misinterprets the
indication given. The overtaker is often travelling at
excess speed. (13.5%)
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2 Overtaking into a bend, with very little visibility ahead.
Often involves reckless overtaking at excess speed. (10.6%)

3 Overtaking another vehicle travelling towards a hill
crest where overtaking is usually prohibited by a solid
white line system. Often involves impatience with a
slower moving vehicle ahead. (9.2%)

4 Racing and deliberate recklessness in overtaking.
Always involves excess speed. (8.5%)

5 Excess speed that leads to a loss of control on
completion of the overtake. The driver returns to the
nearside too sharply after an overtake and loses control
of the car. (8.5%)

5.3 Observed and expected distributions

As well as examining the simple frequencies of various
overtaking accident scenarios, chi-squared tests were
performed on the distributions of cases in relation to various
factors. All chi-squared values quoted in the following pages
are compared to the critical value of 3.84, df=1, p=0.05
(unless otherwise stated).

5.3.1 Male and female driver differences in overtaking
accident patterns

Male drivers were significantly more likely (χ2 = 4.08)
than female drivers to be involved in an accident where:

a they are the overtaker

b the vehicle they crash into (the ‘crashee’) is not in view
to the driver at the time he decides to overtake, but
nevertheless is in the X area, see Figures 11 and 12.

Female drivers are significantly more likely to be involved
in two accident scenarios where the driver, rather than
overtaking, turns into the path of an overtaking vehicle
without observing it, as in Figures 13 and 14 (χ2 = 13.84 and
11.67 respectively).

These differences are unlikely to be accounted for by an
exposure effect caused by the higher numbers of male
drivers on the road. When similar chi-squared tests were
performed on the distribution of male and female
‘crashees’ (driver 2s) no significant differences were
discovered between the distributions of male and female
drivers at any node. The numbers and gender of the
‘crashee’ drivers provides a particularly good induced
measure of exposure, as they are not biased by such factors
as location and time.

Dip or hill crest

Figure 11 Crashee in X area but not in view (1)

Figure 12 Crashee in X area but not in view (2)



24

5.3.2 The role of driver inexperience
Drivers were considered inexperienced if they were:

1 Full licence holders but under 21 years of age and/or
had passed their test less than 2 years before or

2 had only a provisional licence or

3 had no licence at all.

Table 5 shows the number of accidents in which the
main actor driver was inexperienced, grouped according to
criteria 1-3 above.

It was revealed that inexperienced drivers involved in
overtaking accidents were significantly more likely than
other drivers to have their errors concentrated in two main
areas :

1 Inexperienced drivers were significantly more likely (χ2

= 10.00) to become involved in reckless manoeuvres
where the ‘crashee’ was already in the X area and in
view to the overtaker.

2 Secondly, inexperienced drivers were significantly more
likely (χ2 = 4.61) to overtake where part of the X area
was concealed by hill crests or bends, as in Figure 15.

If the drivers with only a provisional licence and those
holding no licence at all are excluded, then the
inexperienced full-licence holders are only significantly
associated with the second of these errors (χ2 = 12.26).

Table 5 Number and percentage of A cases involving
each category of inexperienced driver

Type of Total Percentage
inexperience number (N) of A cases

Full licence by <21 yrs 99 24.6%
of age or <2 yrs exp.

Provisional licence only 29 7.2%

All types of inexperience 144 35.7%

Figure 13 Turning into the path of an overtaker (2) passing another vehicle on the nearside

Figure 14 Turning from a junction in front of left turning traffic and colliding with a vehicle (2) overtaking that traffic
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5.3.3 Motorcyclists and moped riders
These two groups will be considered together as powered
two wheel motor vehicles (2WMVs). Riders of 2WMVs
were found to be significantly over represented in two well
defined scenarios, both involving right turning traffic, and
illustrated in Figures 16 and 17.

5.3.4 Specific manoeuvres
The three specific overtaking manoeuvres mentioned earlier
in this report: flying, multiple and ‘piggyback’ overtakes
(after Harris, 1988) were also examined. Total numbers and
percentages of such manoeuvres are shown in Table 6 (these
types of manoeuvre are not mutually exclusive).

5.3.4.1 Flying overtakes
The flying overtake is one where the overtaking driver
approaches slower moving traffic, and without braking to

follow, immediately begins an overtake. This significantly
(χ2= 8.20) increases the chance of an accident where the
overtaker collides with a vehicle that was not in view at
the time the overtake was initiated, but was nevertheless in
the X area needed for overtaking. The most common
scenario of this type once again involves traffic that turns
right in front of an overtaker, having been initially
obscured from the view of the driver by another vehicle (or
vehicles) ahead, as in Figure 18.

Table 6 Specific manoeuvres

Percentage
Manoeuvre Total (N) of sample

Flying o/t 108 26.3%
Multiple o/t 106 25.9%
‘Piggyback’ o/t 19  4.6%

Figure 15 Overtaker cannot see all of X area due to bend

Figure 16 Overtaking a right turner who is in view at time of overtake commencement
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The other main scenario for drivers performing flying
overtake manoeuvres is the loss of control type of accident
due to the typical excess speed of the manoeuvre. Loss of
control occurs either as the driver pulls out to overtake
(type 5.1), or as the driver attempts to pull in again
following an overtake (type 5) (χ2=14.36).

5.3.4.2 Multiple overtakes

A multiple overtake is one where the overtaker attempts to
pass more than one vehicle. This group excludes accidents
where the overtaking driver believed that there was only
one vehicle to be overtaken at the time of the ‘go decision’.
Such overtakes are significantly associated with
recklessness (χ2= 4.16). Once again, the significant problem
(χ2= 13.30) seems to be a vehicle ahead turning out of the
line being overtaken and entering the X area unexpectedly,
typically by turning right, as illustrated in Figure 19.

5.3.4.3 Piggyback overtaking

A ‘piggyback’ manoeuvre occurs where an overtaking driver
follows another overtaker into an overtake. The overtaker
ahead then obscures the follower’s observation of oncoming
vehicles. This is significantly more likely to happen in
multiple overtakes as described above (χ2= 28.88). A
‘piggyback’ manoeuvre is illustrated in Figure 20.

5.3.5 Overtaking against solid white line road markings
It was found that 7.2% of A grade cases involved drivers
who crossed solid white centre lines in the road in order to
overtake, a manoeuvre which is illegal. The majority of
these drivers (72%) crossed such solid lines deliberately,
while the remainder started their overtaking before the
solid white line began, but severely misjudged the time
needed to complete the overtake, putting themselves in
contravention of the road markings by the time the
overtake was in its later stage.

Figure 17 Overtaking a right turner who is not in view at time of overtake commencement (object at left represents a
‘keep left’ traffic bollard)

Figure 18 A flying overtaker collides with a right turner
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Drivers in our sample were twice as likely to contravene
solid white lines when heading towards a blind hill crest
than to do so when heading towards a corner. About a
third of the cases involve drivers attempting to pass slower
moving lorries travelling up a hill. In such cases, the
contravention of road markings seems less important to the
driver than making progress. This point is underlined by the
analysis of the behaviour of drivers overtaking HGVs in the
next section. There is also some suggestion that overtaking
accidents involving the contravention of white line systems
are more likely to occur in darkness with no street lighting
than would be expected from the sample as a whole. This is
a significant finding even allowing for the fact that the vast
majority of such accidents occur on rural roads.

5.3.6 Overtaking heavy goods vehicles
Looking in more detail at the type of vehicle being
overtaken, HGVs were found to feature prominently
(17.3% of A grade cases). The overtakers were usually car
and light van drivers. As this appeared a common event, it
was examined in relation to each node on the process tree.
The three most frequent types of accident involving these
drivers overtaking HGVs are:

� Overtaking an HGV on the approach to a bend, which
occurs in 38% of accidents where the vehicle being
overtaken is an HGV. Approximately 60% of the time

the overtake is performed on the approach to a left hand
bend rather than a right hand bend.

� Overtaking an HGV on a bend when the whole of the X
area needed for the overtake cannot be seen. All of these
cases involve trying to overtake an HGV when
travelling into a left bend, so it can be reasonably
inferred that such drivers are ‘doubly blind’ in that both
the bend itself and the HGV contribute to obscuring
oncoming traffic coming around the bend. The path of
the overtaker around the left hand bend is also longer
than that of the HGV, so that it is even easier for the
overtaker to underestimate the length of road needed.
The following extract is from police interview notes in
such a case:

PC: ‘Before you overtook the lorry did you position
your car in the road so as to get a view of the road
in front of you to see if it was safe to overtake?’

Driver 1: ‘Well I pulled out to see but I couldn’t see
much because of the slight bend to the left. I committed
myself to go and I was three quarters past the end of
the lorry just over the bend when I suddenly saw this
Fiesta coming towards me. I couldn’t stop. I couldn’t
brake. I was hoping the Fiesta would move over. It
didn’t and a collision occurred’.

Figure 20 A piggyback overtake by driver of car 1

Figure 19 Multiple overtaker hits right turner
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� Overtaking an HGV approaching a hill crest which
obscures the X area needed for overtaking. All cases
involve the crossing of solid white line systems that are
meant to deter such manoeuvres, so it may be that driver
impatience may be a factor here, as illustrated by the
following extract from a police interview:

PC: ‘Do you realise it is an offence to cross a solid
white line?’

Driver 1: ‘Yes’.

PC: ‘Why did you attempt to overtake then?’

Driver 1: ‘Because he was going so slow I thought
I could pass him’.

In 12.6% of cases where the overtaken vehicle is an
HGV, drivers have contravened road markings intended to
prevent overtaking. This figure is significantly larger than
the proportion of drivers contravening such markings in
the process of overtaking other vehicles. It seems therefore
that driver impatience leads them to overtake an HGV in
locations where an overtaking manoeuvre would not
normally be contemplated.

5.4 Summary

Only a minority of overtaking accidents involved a head
on collision with a vehicle which was already in view to
the overtaker. The dynamic nature of unseen hazards is the
main difficulty. A driver may be a good judge of distance,
and so may calculate accurately the amount of road
needed to overtake a slower moving vehicle, reckoning,
correctly at the time, that there is enough room before a
corner or hill crest. However, the driver makes no
allowance for the fact that an oncoming vehicle might
appear from the corner or hill crest and halve the distance
available at a stroke, as shown by these driver statements:

Driver: ‘I was on the straight just before the left
hand bend. I checked to see if anything was
coming, I didn’t see anything, so I proceeded to
pass the lorry then I saw the van coming. I knew
then I wasn’t going to make it...’

Driver: ‘...although I couldn’t see over the hill,
everything in front of me was in clear view’.

Therefore the key factor in many head on collisions is
the overtaker’s failure to appreciate that a vehicle can
appear suddenly from an area in the road ahead that the
driver had simply not accounted for, though as this study
has shown, different groups of drivers vary in their patterns
of disregard for this ‘blind’ area.

6 Countermeasures

The final stage was to consider, for each case in turn, any
simple behavioural countermeasure which could have
made a substantial difference to the outcome, either by
preventing the accident or reducing its severity. A list of
28 possible behavioural strategies for avoiding overtaking

accidents was drawn up using established texts such as the
police drivers’ manual Roadcraft and prior knowledge of
the data. This full list can be found in technical supplement
Section 2. Subsequently, an additional coding field was
added for each accident to denote which countermeasures
could have prevented it or greatly reduced its severity.
These included measures which could be taken by any of
the involved drivers so as to take into account driving
techniques which could be employed for example by the
driver being overtaken. The countermeasures were
concerned solely with simple driver behaviours and did not
extend to road/vehicle engineering factors which were
outside the scope of this study. Typically, each accident
was coded with between one and five countermeasures
except for 19 cases (4.6% of the sample) in which no
countermeasure was judged to be applicable.

Tables 7-9 show the measures which would be effective
for different groups of driver. These are not necessarily
exclusive and up to five may be applicable in any one
case. Such lists of effective measures can also be produced
for specified driver groups, e.g. for inexperienced drivers,
as in Table 9. Others, for overtaking drivers only, and
young male drivers only, are detailed in technical
supplement Section 9.

Given that such countermeasures are not mutually
exclusive, and indeed in some cases are complementary, it
also makes sense to view them in relation to one another
for particular driver groups. Histograms, such as the one
below (for inexperienced drivers), show how each of the
top ten countermeasures, when considered cumulatively,
could affect the outcome of overtaking accidents in that
group. For example, the top two countermeasures for
inexperienced drivers when considered together could
affect the outcome of 53.9% of overtaking accidents for
that driver group, as shown in Figure 21. Other histograms
for all drivers, overtaking drivers and young male drivers
are contained in technical supplement Section 10.

6.1 Reliability of countermeasures

Two studies were carried out in order to ensure the
reliability of the researchers’ countermeasure assignment.

In the first of these, 10% of the sample (41 cases) were
again assigned possible countermeasures from the same
list as before, with researchers working ‘blind’ to their
previous assessment after a two month time gap.
Countermeasures were assigned by both researchers
working together.

In 88% of cases, the set of countermeasures assigned was
identical to that previously recorded. Of the remaining
cases, the discrepancies were minor and in no instance was
there a complete disagreement between the earlier and later
assessments. Taking into account the fact that in many cases
there were multiple countermeasures coded (a total of 85 for
the 41 cases), it was found that 80 (94%) of these individual
countermeasures were exactly reproduced.

In the second study, the same process was carried out
using a different set of 41 cases with each being coded by
the two researchers working independently.

In 78% of cases, the sets of countermeasures assigned by
the two researchers were identical. There were no instances
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Table 7 Top ten effective countermeasures for the drivers most at fault

Measure Frequency % of cases

Avoid overtaking a vehicle already travelling at or near the speed limit 80 19.5
Look specifically for signs of junctions ahead when about to overtake 79 19.3
Avoid overtaking when approaching a bend, even if the road appears clear 78 19.0
Be realistic in the assessment of the time needed to pass vehicles ahead, especially lorries 71 17.3
Look specifically at the indicators of vehicles about to be overtaken 59 14.4
Consider why a vehicle ahead is slowing down; could it be about to turn? 57 13.9
Look specifically for dips and hill crests in the road ahead that could be obscuring vehicles 47 11.5
Check offside door mirror and blind spot before turning right 44 10.7
Avoid locking wheels by combined steering and heavy braking, especially if the road is damp 42 10.2
Avoid overtaking against a solid white line, even if the road ahead appears clear 34 8.3

Table 9 Top ten effective countermeasures for inexperienced drivers at fault

Measure Frequency % of cases

Avoid overtaking a vehicle already travelling at or near the speed limit 42 29.8
Look specifically for signs of junctions ahead when about to overtake 42 29.8
Avoid overtaking when approaching a bend, even if the road appears clear 32 22.7
Look specifically at the indicators of vehicles about to be overtaken 31 21.9
Consider why a vehicle ahead is slowing down; could it be about to turn? 28 19.9
Be realistic in the assessment of the time needed to pass vehicles ahead, especially lorries 21 14.9
Avoid overtaking against a solid white line, even if the road ahead appears clear 16 11.3
Avoid locking wheels by combined steering and heavy braking, especially if the road is damp 14 9.9
Look specifically for dips and hill crests in the road ahead that could be obscuring vehicles 13 9.2
Avoid returning abruptly to the nearside following an overtake 13 9.2

Table 8 Top five measures which could be taken by other drivers to alter the probability or outcome of an overtaking
accident

Measure Frequency % of cases

Check offside door mirror and blind spot before turning right 63 15.4
Be aware of vehicles about to overtake; try and leave a gap for their return 15 3.7
Look specifically for signs of junctions ahead when about to overtake; a vehicle
in front may turn right without indication as you are overtaking it. 11 2.7
Be aware when passing on the nearside that traffic and pedestrians can cross into the road 1 1 2.7
If overtaking a vehicle turning left into a junction, be aware it can mask others turning out 10 2.4

of substantial disagreement. Of the total of 83
countermeasures identified by the first researcher, 72
(87%) were reproduced by the second researcher.

6.2 Summary

Simple countermeasures relating to driver behaviour in
overtaking were quickly and reliably assigned to a large
caseload. There are differences across driver groups
regarding the most effective countermeasures, yet when
each group is considered individually the key finding is
that drivers of any specific group need only to act on
perhaps three main countermeasure recommendations, to
lessen their chances considerably of being involved in an
overtaking accident. This has obvious implications for
simplicity of communication with regard to driver training
and education.

7 Conclusions

A recurring theme emerging from the work has been
drivers’ misjudgements of the distance and time needed to
get past a vehicle they wish to overtake. The distance
required for overtaking a vehicle travelling at 50 mph is
quite considerable, yet interviews with involved drivers
suggest they picture the manoeuvre as putting them
slightly ahead of the overtaken vehicle’s initial position.
They seem to imagine the overtaking of a moving vehicle,
in terms of the time and distance needed to overtake a
stationary one, like the driver quoted below:

Driver: ‘I couldn’t see any headlights coming the
other way so I indicated to overtake the bus thinking
I could sort of nip out and get in front of it’.

It also seems that everything hinges on the moment
when the overtaker decides to ‘go’. In most cases, very
little driver behaviour before that, and relatively little
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afterwards, would have affected the occurrence and the
severity of the accident. Once the driver has made the
decision, pulled out, and begun to accelerate, there seems
to be very little that could be done in most cases to alter
the course of events.

The ‘go’ decision which overtaking drivers have to
make is not like the decisions under uncertainty that are
typically examined in the psychological literature, usually
about choosing between two options or gambles. The
overtaking driver is probably intent on getting past sooner
or later, since few people seem to resign themselves to
remaining behind a slower moving vehicle indefinitely.
Essentially, the decision is ‘now or not now’, and it has to
be made in a complex dynamic environment. As such, it is
perhaps a decision that makes the most demands on the
attentional resources of a driver. It also may be that drivers
respond (more than they should) to certain ‘offset cues’, or
indications that the reasons to delay the overtake are
abating. There might have been a number of reasons for
not attempting the manoeuvre earlier - the driver might
have been travelling round a bend, in a speed restricted
area, or one with poor visibility. If one of these inhibitory
‘cues’ then disappears - the road straightens, or the driver
comes to a de-restriction sign, there may be a subjective
sense of (improved) opportunity, which outweighs the fact
that, overall, the situation is still not safe enough. The
following driver quotes illustrate this idea :

Driver: ‘At the time I commenced... the road appeared
clear. The double white lines finish prior to the hump
and give the impression it is safe to overtake’.

Driver: ‘As I approached the bends I decided that if
I was going to pass the car it would have to be just
after the bend’.

The idea of an offset, or rate of change cue, is shown
schematically in Figure 22. In this example, there are two
possible triggers to the ‘go’ decision. The correct one that,
considering all the available indicators, there is now a safe
opportunity to overtake (as at b); and the beguiling but
unsafe one (as at a) that, in the light of isolated factors, the
overtaking opportunity has just become much better than
it was. This may be the case with younger drivers in
particular, who seem in some cases to overtake according
to the rule ‘Go unless you’re sure that you can’t’.
Doubtless, other factors can affect the ‘go’ decision too,
such as the length of time a driver has been following
another vehicle and waiting to overtake.

Previous experience of overtaking could also play a part
in driver judgement. While it is obvious that
inexperienced drivers have problems, the large numbers of
accidents involving experienced motorists also need
explaining. It is possible that the driver may have
performed a similar manoeuvre many times before without
adverse consequences, and so been reinforced in his belief
that a manoeuvre performed in such a position is safe.
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Figure 21Histogram showing the top ten measures (described in Table 9) that could be taken by inexperienced drivers to alter
the outcome or likelihood of an overtaking accident as cumulative percentages of their total accidents: n=144
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Such a phenomenon has been called learned riskiness by
Fuller (1992). The majority of drivers in our study when
questioned by police claimed to be familiar with the roads
on which their overtaking accidents occurred.

When considering the items which drivers in our sample
could have done differently, the first observation is that
questioning the need to overtake something already
travelling at or very near to the speed limit for the road
would be of considerable advantage. This is very close in
frequency of effectiveness to two further simple measures:
looking ahead for signs of junctions and avoiding
overtaking when approaching a bend. Though these two
measures are in the realm of ‘common sense’, and indeed
are specifically mentioned in the highway code, it seems
from our work that some drivers do not find them all that
obvious, and they simply do not consider the behaviour of
traffic which is not in view at the time of the ‘go’ decision.

Drivers seem to operate in the overtaking situation under
two major areas of what might almost be termed ‘cognitive
blindness’. Firstly, they do not consider anything that
cannot yet be seen as a danger. ‘If it appears clear ahead
then go’ seems to be the rule, no matter how close a
potential hazard, be it bend, junction, hill crest or whatever.

Secondly, drivers seem to discount the possibility of
any dangerous interaction with the vehicle(s) which they
are overtaking: missing right turn signals; failing to
consider why vehicle(s) ahead are slowing down etc. They
seem to be using a rule which effectively says ‘Ignore the
other cars going in the same direction, just concentrate on
getting past them’.

Both these forms of behaviour might have at their root
the driver’s assumption that the major problem to the
overtaking driver is misjudging the speed and distance of
oncoming traffic. Though obviously this can cause

accidents, many more are caused by drivers seeming to
concentrate on this one source of danger, to the exclusion
of everything else which could possibly result in a
collision. As we have found, such other sources of danger,
though many and varied, are not considered by many
overtaking drivers, sometimes with fatal consequences.

7.1 Future possibilities

This project has been most encouraging, and the prospect
for fruitful in-depth behavioural accident causation research
now seem much more promising than hitherto. Accident
mechanisms can be identified and associated with specific
driver groups, manoeuvres and locations. Possible
countermeasures can be evaluated and presented in a way
which is relevant to driver training and assessment.

Development work on the method is almost complete,
so the unit cost per accident is falling rapidly. The
approach we have described here is now ready for use on
all the other common types of serious accidents.
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Abstract

Overtaking is an important, worrying and dangerous manoeuvre which is hard to investigate and hard to teach.
Files for 973 overtaking accidents were obtained from the Nottinghamshire police covering the years 1989-1993,
410 of which were examined in depth. Each case was summarised on a database including the main objective
features and a summary narrative; a sketch plan; and a list of ‘explanatory factors’.

Ten classes of overtaking accident were distinguished, each with a different age-profile of drivers, the
commonest involving collision with a right-turner further ahead. Two reliability studies showed the case
interpretations to be very similar for independent researchers.

Two induced exposure measures were obtained: (a) comparing driver involvement in one type of overtaking
accident with the other types, and (b) comparing the characteristics of the driver at fault, with those of the driver not
(or less) at fault.

Detailed causal mechanisms were examined and were found to vary between drivers by age, experience and
gender. A list of 28 behavioural countermeasures was drawn up and evaluated against each case. Two measures in
combination (not overtaking a vehicle travelling at or near the speed limit, and not overtaking in the vicinity of a
junction) would have prevented 54% of the accidents in the sample.
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