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Abstract

In absolute terms, young drivers have three to four times as many accidents per year as older drivers; and even allowing for their relative
numbers in the population, their accident involvement is about 2.5 times higher than older drivers.

A sample of 3437 accident reports was considered, including 1296 in detail, from midland police forces in the UK, involving drivers aged
17–25, and covering the years 1994–1996 inclusive. Four types of accident were identified as being of particular concern due to their high
frequency: ‘cross-flow’-turns; rear-end shunts; loss of control on bends; and accidents in darkness. (The term ‘cross-flow’ is used in relation
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o turns to denote an intersection accident where a driver is turning across the path of oncoming traffic, i.e., left turns in the US and
urope, but right turns in the UK and other countries where driving on the left side of the road is the norm.)
An examination of driver risk taking behaviours as revealed in police interviews gave an insight into some of the motivation

nderlying young driver behaviour. Young driver accidents of all types are found to be frequently the result of ‘risk taking’ factors as
o ‘skill deficit’ factors. It had previously been thought that one of the main problems that young drivers have is in the area of spec
eeded in the driving task. However, it appears that a large percentage of their accidents are purely the result of two or three failur

rom voluntary risk taking behaviour, rather than skill deficits per se. It is shown that specific groups of young drivers can even be c
s above average in driving skills, but simultaneously have a higher accident involvement due to their voluntary decisions to take
2005 Elsevier Ltd. All rights reserved.
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. Introduction

Road accidents are the most common cause of death
mong those aged under 25 in the USA, Canada and the
uropean Union.Forsyth (1992)quotes figures from the UK

n 1987 that show male drivers between the ages of 17 (the
inimum age of licensure in the UK) and 20 having an av-
rage of 440 injury accidents per 100 million km driven. The
verage for all male drivers was 106 injury accidents. Com-
arable figures for female drivers in this age bracket were
40 versus 125 injury accidents per 100 million km driven.
verett et al. (2001)examined national trends in transporta-

ion related injury risk and safety behaviours among US high
chool students, and found that many young people place

∗ Corresponding author. Fax: +44 115 9515324.
E-mail address:patrick.ward@nottingham.ac.uk (P. Ward).

themselves at unnecessary risk from motor vehicle an
cycle related crash injuries and fatalities because of d
driving and improper use of safety equipment such as
belts.

Accident rates appear to drop rapidly above the 17
age bracket. Figures for male drivers in the age range 2
years, for example, show a drop to 180 injury accidents
100 million km driven. While this is a massive drop, it s
represents an injury accident rate that is nearly 70% h
than the baseline for all male drivers.

The focus of this study was on four main problem
eas in young driver accident involvement: intersection
accidents; accidents on bends/curves; rear-end shunt ty
cidents and accidents occurring during the hours of dark
Certain contributory factors are known to be common inall
young driver accidents, and one of these, speeding, is
cussed here first followed by a summary of research o

001-4575/$ – see front matter © 2005 Elsevier Ltd. All rights reserved.
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four types of accidents to be examined, and a brief overview
of research methodology.

Younger drivers have long been associated with offences
and a variety of accident types involvingspeeding. Nationally
gathered ‘STATS19’ data (covering all recorded UK injury
accidents) for 1995 shows that the importance of speeding
as a contributory factor in injury accidents declines steadily
with age.

Speeding was by far the most common offence for young
male and female drivers in the UK Cohort study byForsyth
et al. (1995)and there also appeared to be an increase in the
number of speeding violations as a whole over the first three
years of driving. Forsyth et al. suggest that this is a result of
increasing driver confidence as initial driving experience is
gained after passing the test.

Corbett (2003)has noted that young male drivers seem
particularly motivated to commit speeding offences by in-
trinsic enjoyment of fast driving. The work of bothParker
(1991) and Tuohy and Stradling (1992)showed the im-
portance of such internal motivational factors in an under-
standing of the young driver problem.Parker (1991)found
that speeding in younger drivers was often also mediated
by the effects of peer groups and significant others, result-
ing in the young driver having a perceived lack of con-
trol over violations such as speeding. Similarly,Tuohy and
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suggested a number of psychological factors that could con-
tribute towards such errors. Similarly, perception experiments
by Mack and Rock (1998)have shown that subjects may be
lesslikely to perceive an object if they are looking at it di-
rectly than if it falls outside the centre of the visual field, a
phenomenon which they call ‘inattentional blindness’.

When the type of manoeuvre in UK aggregate national
records is examined, it can be seen that younger drivers
(17–19) are involved in twice the proportion of accidents
while negotiating abendthat older drivers are (in this ex-
ample, those aged 30–39). This is a feature associated with
the over-representation of younger drivers in single vehicle
accidents (as shown byMaycock, 1991).
Rear-end shunts, where a vehicle runs into a slower or

stationary vehicle ahead, have been found to be amongst the
most common type of accidents for all drivers.West and
French (1993)estimated that at least 30% of all accidents
on UK roads were shunts. While many of these accidents
are seemingly trivial, whiplash injuries that can result from
them are a significant problem.Treat et al.’s (1979)study
showed that forms of inattention in car following were prime
contributors to such accidents.

Accidents for all drivers per unit distance travelled are
much higher during the hours ofdarknessthan during the day-
light. It is possible that the problem of increased young driver
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tradling (1992)surveyed the knowledge and beliefs
oth young drivers and ‘pre-drivers’, and concluded
oth groups had a good knowledge of basic roadc
oung drivers knew what was the correct behaviour, bu

itudes, opinions and beliefs usually stopped them pract
t.

It has been suggested, e.g. byBrown (1982), that one o
he reasons young drivers attach less importance to th
f speeding is they are overconfident in their control
ecovery skills. Brown concludes that “. . . relatively naive
rivers tend to create accident opportunities for thems
ecause they often overestimate their ability to recover
rror”. It has also been pointed out byDeery (1999)that
sychological research separate from the road safety
uggests that people are generally overconfident abou
killed performance, and that in addition, speeding ca
ult from young males especially having a higher de
f risk acceptance while driving than that found in ol
rivers.

A large US study byTreat et al. (1979)that involved ove
00 in-depth analyses revealed the hitherto unapprec
ole of visual search atintersections. In a UK study,Clarke
t al. (1998)discovered that young drivers (under the ag
5) were more than three times more likely to be involve
ight turning accidents (either onto or off a more major ro
han typical mileage travelled each year by this age g
ould lead one to expect (note that a right turn in the
here road-users drive on the left, is equivalent to a left

n the US and most other countries).
Research on intersection accidents has often focuss

looked but failed to see’ accidents, e.g.Brown (2002), who
ccident involvement during the hours of darkness is ca
y the purposes for which young drivers are on the road

ng these hours. These include driving for social purp
nd ‘driving for pleasure’, both of which younger drivers
ore than other groups of drivers (Stradling and Meadow
000). Driving is viewed as an expressive activity by ma
oung drivers, and is often a significant leisure activity
any.
The causality of real road accidents can be a difficult

omenon to study. One possible solution to this is the
f methodology that investigates road accidents after
ave occurred, rather than the more familiar psycholo
esearch that relies for its method on examination of d
ehaviour in a controlled environment. Many studies h
sed in-depth techniques applied to secondary data so
uch as police reports, interviews and questionnaires
alaterre (1990), who showed that precise analysis can

arried out by referring to complete police accident rep
ith all their varieties of information.
Case study methods were used byClarke et al. (1998)in a

tudy of overtaking (‘passing’) accidents and placed an
hasis on the interpretation of causal patterns by the h
oders, and used the powers of a computer database fo
tages of analysis. It was found that such an approach
articularly suited to revealing drivers’risk takingbehaviour
primarily in interviews and witness statements), as we
kill failuresin accident involved drivers. It was hoped in
urrent study that this method would be able to examine
uantify the differing contributions to the causation of

our types of young driver accident made by these essen
ery different groups of factors.
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2. Method

Our method relies on the human interpretation of road
accident case reports. A pilot sample of 100 cases was
drawn from two local police jurisdictions. This sample iden-
tified common accident scenarios that could be studied
further—the four accident types of ‘cross-flow’ intersection
turns, accidents on rural bends/curves, rear-end shunt acci-
dents, and accidents occurring during the hours of darkness.
These were also identified as areas of concern by the govern-
ment transport agency (DTLR) that sponsored the research.

A main sample of 3437 accident reports was considered,
including 1296 in detail, from two midland police forces in
the UK, involving drivers aged 17–25, and covering the years
1994–1996 inclusive. All cases studied were injury accidents,
which it is a legal requirement in the UK to report to the police.
The two jurisdictions studied contained roads of mixed urban,
suburban and rural type, with speed limits of between 20 and
70 mph (the legal maximum in the UK).

The minimum contained in each file is a report sheet/card,
which is a summary of information about the accident such
as date, time, location, weather conditions, junction type and
many other items. The sheet also includes a brief accident
story as interpreted by the attending police officer. It contains
the actions, and in some cases the reported intentions and be-
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driver characteristics, and specific driver actions. The empha-
sis throughout is on giving the finest grain description possi-
ble of each accident, not for use as a formal coding scheme,
but rather to provide search and selection aids to identify ho-
mogeneous groups of cases for further qualitative analysis.
Finally, entries are made in additional fields for comments
and quotes from involved drivers, taken from interview tran-
scripts, which are often revealing of drivers’ voluntary risk
taking. Statistical examinations were not the primary focus of
the study, even though simple statistics were used to charac-
terise the sample. The reliability of coders’ interpretation of
cases using this structured method has been previously found
to be good in a similar prior study (Clarke et al., 1998).

3. Results

3.1. Voluntary risk taking versus skill deficits

An investigation was attempted of the division between
contributory factors in accidents that were primarily about
drivers’risk taking behaviour, and those that were apparently
concerned withskill deficits. In the case of voluntary risk
deficits, accidents were deemed to be caused by behaviours
which could be changed at will, if the driver chose to do
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aviours of drivers and witnesses. In addition to the re
heet/card, the most detailed files contain a range of fu
tems, which help to fill out the often-complex circumstan
f the accident. These include maps, photographs, and
ents of vehicle examiners and, perhaps most importa

nterview and witness statements, which are rich in infor
ion. The interpretation consisted of the reconstruction o
ntire accident story from the information available in
olice file.

The data were entered into a FileMaker Pro data
ustomised to handle the information and search param
equired for this project. Data were entered describing th
tively objective facts of each case: time of day, speed l
lass of road, etc. A ‘prose account’ is also entered for
ase giving a step-by-step description of the accident.
ausal story is always written from the viewpoint of the yo
river, who is labelled as ‘driver 1’, though much conside

ion is also given to other drivers’ actions and intentions
nterest is taken in all accidents involving the young dri
egardless of blameworthiness. The prose accounts give
ailed summary of the available facts, including informa
rom witnesses that appears to be sufficiently reliable.
repancies can occur between the interviews of drivers
he statements of independent witnesses, but these ca
lly be resolved by considering all statements together
arious other reported facts. These can include measure
f skid marks by police, vehicle damage reports, etc.

A minimum set of possible explanations for each a
ent is recorded from a standard checklist adapted an
eloped from a previous study (Clarke et al., 1998). The
ist has subsections for the road environment, vehicle
-

-

-

t

o or was sufficiently concerned or conscientious abou
spect of the driving task. In the case of ‘skill’ deficits,
ccident outcome could only be changed by acquiring dr
kills which were (presumably) not present in the acci
xamined. It has often been assumed that the proble
oung drivers is primarily one of the skill deficits, whethe
igh or low level skills. However, our results indicate tha

air percentage of young driver accidents result from driv
oluntary risk taking, rather than any particular failure
kill.

The analysis therefore attempted to separate risk ta
nd skill factors that had been identified throughout the co
f the study.Table 1shows the most frequent risk taki
ehaviours that were found in the study, andTable 2shows

he most frequent failures of skill (with the percentage
ach contributory factor occurring in all ‘to blame/partly
lame’ accidents in the database).

It was found that, for all ‘to blame’ accidents, once de
rate voluntary risk taking factors had been removedcumula-
ively, nearly 50% of the accident involvement was accou
or. This occurs no matter which of the four types of accid
s examined, but the fall occurs more rapidly for Darkness
ural bend accidents, a large proportion of which are d
ith by removing the risk taking factors of alcohol, reckle
ess and deliberate speeding. It is, of course, quite impo

o note that a large percentage of the remainder (after v
ary risk taking problems are removed) can be accounte
y various driver skill deficits, for example, failure to ta
ccount of a restricted view, but this analysis still app

o show that a large number of young driver accidents
aused by voluntary risk takingalone.
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Table 1
‘Voluntary risk taking’ factors

Speed (25.92% of ‘to blame’ cases) All cases where the driver exceeded the posted speed limit and this was considered a contributory factor
in the accident

Alcohol (7.13% of ‘to blame’ cases) All cases where the driver has been discovered to be over the legal limit for alcohol as measured in
blood or breath sample (80 mg/100 ml of blood, equivalent to 35�g/100 ml in the breath)

Recklessness (5.62% of ‘to blame’ cases) All cases where there appears to be elements of deliberate recklessness, for instance, racing another
vehicle, speed of more than twice the posted limit, and so on

Risky overtakes (1.98% of ‘to blame’ cases) Risky overtakes; cases involving overtaking against highway code guidelines, for instance, at junction,
hillcrests, corners, etc.

Twoc (1.63% of ‘to blame’ cases) All cases involving a vehicle taken without the owner’s consent
Close follow (1.39% of ‘to blame’ cases) Deliberate close following of another vehicle
Light jump or crossing (0.93% of ‘to blame’ cases) All cases involving crossing a red light, either at traffic light controlled junctions or pedestriancrossings

It is also important to note, when splitting any given group
of accidents by voluntary risk taking or skill factors, such as
removing all speed accidents, it does not necessarily mean
that the same proportion of accidents would “disappear” if the
manipulation were to happen in the real-world environment.
The removal of one factor may simply reveal the influence of
another in the same way that eradicating a disease ‘x’ entirely
in a population might result in a greater mortality from disease
‘y’.

3.2. Voluntary risk taking versus skill deficits: young
drivers of ‘performance’ cars

Young drivers that were accident involved in ‘perfor-
mance’ cars accident were selected as a subset of the main
sample. Using the indexing function of the database, a search
pattern on all manufacturer suffixes that appeared to denote
cars of above average performance was performed. Two hun-
dred and twenty-one cases were discovered in total, which
represents 8.6% of all the accidents where the young driver
has been considered as fully/partly to blame.

A series of 2× 2 analyses were performed using the Chi-
square test, in order to find which voluntary risk taking or
skill factors young drivers of performance vehicles might be
over-represented in.
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to be no significant differences in the number of accidents
involving performance cars across the three age bands stud-
ied (17–19 years, 20–22 years, and 23–25 years) in a 2× 3
Chi-square analysis, but perhaps this is not surprising as the
sample as a whole could be assumed to have a higher than
average degree of interest in such cars.

Young drivers of performance cars are no more likely than
other young drivers to exhibit any skills deficits in their ac-
cident involvement, and indeed, indications are that, on two
of the skill factors examined (‘looked but did not see’ and
‘close follow in ignorance’) they are less likely to be repre-
sented. They can therefore perhaps be considered as drivers
with, if anything, above average skills, but whose voluntary
risk taking decisions more than make up for that apparent
advantage.

3.3. Voluntary risk taking versus skill deficits: young
driver accidents by time of day

Of all the accidents where they are fully or partly to blame,
young drivers have 50.4% of their accidents during the hours
of darkness in this sample.Table 3, below, shows the percent-
age of total accidents involving various specified contribu-
tory factors for different driver groups that emerged from the
study. Figures show percentage of accidents involving the
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Accident involved young drivers of performance cars
ore likely to be male, and are more likely than other yo
rivers to be driving at excessive speed deliberately, or dr
ecklessly. They are more likely to have taken the car wit
he owner’s consent, but are no more likely than other yo
rivers to have drunk excessive amounts of alcohol pri

heir accident, or run across red traffic lights. There app

able 2
Skill’ factors

ooked but did not see (18.83% of ‘to blame’ cases) All
gnorant of correct speed (12.28% of ‘to blame’ cases) All

the spe
lose follow in ignorance (9.14% of ‘to blame’ cases) All c

a vehic
estricted view (7.59% of ‘to blame’ cases) All c

a turnin
istracted (4.12% of ‘to blame’ cases) All c
ot looked in relevant direction (3.76% of ‘to blame’ cases) All
pecified factor where the young driver was judged prim
t fault, for all accidents occurring during the hours of d
ess. The reliability of researchers’ assignments of facto

his manner had been assessed in a previous study (Clarke
t al., 1998). The mean ‘similarity’ score developed in t
tudy, where subjects compared two independent code
o the similarity of their assessments, was 82.8%.

nvolving a lack in continuity of observation on the part of the driver
where the driver appeared to be ignorant of the correct speed for condi
t, but still too fast for wet road conditions, bends, and so on
here the driver appears ignorant of the correct stopping distance whe

nstance, the increased following distance needed on a wet or icy roa
here the driver has failed to take into account of a restricted view befo
oeuvre
here the driver has become distracted by something inside or outside
here the driver has not looked in the relevant direction at all
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Table 3
All accidents occurring during the hours of darkness, where the young driver is considered fully or partly to blame (n= 1282)

Factor (percent in each group) Male drivers
(n= 1037)

Female drivers
(n= 244)

All 17–19-year-old
(n= 488)

All 20–22-year-old
(n= 443)

All 23–25-year-old
(n= 351)

Wet road 25.1 25.4 29.0 24.2 21.1
Excess alcohol 14.0 4.1 9.6 10.8 17.1
Poor observation (all categories) 24.7 35.2 25.2 27.8 27.4
Misjudged speed/distance of other vehicle 5.1 8.6 6.1 4.5 6.8
Overbraking/oversteering 4.5 6.1 6.1 4.5 3.4
Excess speed (limit and conditions) 47.8 23.0 46.1 43.1 39.0
Close following 4.0 6.6 4.5 4.7 4.0
Aggressive recklessness 9.8 1.6 9.0 7.2 8.5

Figures show percentage of accidents involving the specified factor.

Table 4
All accidents occurring during the hours of daylight, where the driver is considered fully or partly to blame (n= 1263)

Factor (percent in each group) Male drivers
(n= 908)

Female drivers
(n= 354)

All 17–19-year-old
(n= 405)

All 20–22-year-old
(n= 443)

All 23–25-year-old
(n= 431)

Wet road 23.2 20.3 24.0 21.5 21.8
Excess alcohol 2.3 0.6 1.5 1.9 2.1
Poor observation (all categories) 40.2 44.9 41.5 43.3 39.7
Misjudged speed/distance of other vehicle 5.6 7.6 7.4 5.2 6.0
Overbraking/oversteering 3.9 3.4 5.9 3.0 2.3
Excess speed (limit and conditions) 38.3 19.2 37.0 32.6 29.5
Close following 16.3 17.8 13.6 16.4 20.0
Aggressive recklessness 4.1 0.0 4.0 3.0 1.9

Figures show percentage of accidents involving the specified factor.

Table 4shows the same thing for the hours of daylight.
Perhaps surprisingly, observational failures taken as a

global group are more common in daylight accidents. This
suggests that visibility problems caused by darkness itself are
not having much effect on these accidents, and that the prob-
lem is, again, not so much a matter of skill deficits in young
drivers, as with the risk taking factors found in this group.
Aggressive recklessness peaks during the hours of darkness,
particularly for male drivers, and the younger driver group

(17–19 years). Accidents involving driving while over the al-
cohol limit are also more likely to occur at night; they are
more likely to involve male drivers, and the older driver age
group (23–25 years). Accidents involving inappropriate or
illegal speeding show an increase in the hours of darkness,
particularly for male drivers. Accidents caused by close fol-
lowing decline markedly at night, perhaps due to lower traffic
volumes. The high incidence of wet roads as a factor in ac-
cidents occurring under both lighting conditions is almost

) accide
Fig. 1. Proportion of young drivers ‘to blame’ (n= 2851
 nts involving specific ‘attitudinal factors’ by time of day.
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Fig. 2. Proportion of young drivers ‘to blame’ (n= 2851) accidents involving skill factors by time of day.

certainly due to the set of accidents being studied, i.e. rear-
end shunts and ‘loss of control on bend’ accidents are more
likely to occur in slippery conditions. If we examine the pro-
portion of accidents involving the ‘risk taking factors’ identi-
fied earlier (Table 1) by time of day, the following diagram is
produced.

Most ‘risk taking’ factors inFig. 1 (above) peak during
the hours of darkness. A similar plot (Fig. 2, below), showing
the proportion of the ‘skill’ factors fromTable 2reveals that
the proportions either peak during the day instead, or remain
more or less constant independent of the time.

It is important to note, however, that the curves do not take
account of the differences in total accidents over the hours
of the day. So, while half of the midnight accidents involve
alcohol, the small number of drivers and accidents at that hour
mean a small proportion of total accidents in the database.

The evidence seems to point to the fact that the problem
of increased young driver accident involvement during the
hours of darkness is not caused by darkness per se, but rather
the purposes for which young drivers are on the road dur-
ing these hours and the manner in which they drive while
there. These include driving for social purposes and ‘driv-
ing for pleasure’, both of which younger drivers do more
than other groups of drivers (Stradling and Meadows, 2000).
Driving is viewed as an expressive activity by many young
d ny.
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4. Conclusion

It seems the central difference is between accidents that
are caused by voluntary risk taking factors, rather than skill
deficits. In particular sub-groups of young drivers, e.g. drivers
of performance cars, this difference is especially marked.
Such drivers have, if anything, higher than average control
skills, but this is more than offset by their risk taking deci-
sions.

Accidents in the dark might be expected to arise from
problems of visibility. We find this not to be generally true.
The hours of darkness are not only a time of reduced visibility
and artificial lighting, they are also atimequite unlike morn-
ings and afternoons, when different groups of road-users are
about, travelling for different reasons and in different ways.
To a striking degree, the problems of accidents in the dark are
nota matter of visibility, but rather a matter of who uses the
roads at night, and why, and how. There appears to be a high
number of accidents associated with ‘recreational’ driving,
or driving in relation to the social life typically engaged in
by people of this age group.

For many young drivers, especially males – to judge from
those who end up in accident case files at least – driving is fun,
challenging, exciting, a way of testing themselves, and a way
of showing off. Of course there are limits. Speed, road condi-
t bine
t aph
d can
m ts call
t ck’
t ung
d st is
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rivers, and is often a significant leisure activity for ma
arkness seems, therefore, not to be especially danger

tself, rather it is the young drivers’ reasons and attitude
ards driving in the evening that put them at an incre

isk of having an accident. Deliberate speeding, reck
ess, and excessive alcohol consumption seem to be the
roblems for young drivers travelling during the hours
arkness.
ions, weather, traffic, and vehicle performance all com
o produce a ‘space’—a part of the multi-dimensional gr
escribing vehicle, driver, and environment, in which one
ove about safely. The safe region has edges. (Test pilo

hem ‘the envelope’, and their job is to find and to ‘push ba
hat envelope when flying new kinds of plane.) Some yo
rivers seem to think they are test pilots too. Their intere

o find and explore the envelope, or else to assume they
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where it is and to operate on its edges. They talk and behave
as if this envelope – the dividing line between accident-free
driving and collision – is visible, precise and stable. If that
were true, they would get away with what they do, to the
extent they were as skilful as they thought. But (to change
the metaphor) their voluntary decisions to take risks means
that they are prancing on a crumbling cliff, not a hard edge.
If it gives way, it will do so without warning, without appar-
ent cause, and without the chance of recovery. No one can
tell exactly where the danger zone begins. There is no clear
line between safety and catastrophe. And what division there
is, is constantly changing. Given that ‘the envelope’ works
like that, theonly requirement is to keep well away from the
edge. This is the essential message that we must put across
to young drivers.

While some improvements can doubtlessly be made to
young driver accident involvement by focussing on issues of
skill-based learning and hazard perception, a way to address
the deliberate risk taking behaviours of a significant number
of young drivers must also be found, if the greatest improve-
ments are to be made.
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