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ABSTRACT

The authors’ In-depth Fatal Road Accident Database for the years 1994 to 1999 was used to
study 71 fatal road accidents involving fire leading to 115 fatalities. These accidents and
fatalities were compared with the 2271 non-fire fatal accidents involving 2652 fatalities of
motor vehicle occupants only. Analyses were done using profiling, logistic regression and
cluster analysis to determine accident, vehicle and personal factors.

Fire accidents are about ten times more likely to involve death than other accidents. Three key
findings show the reasons:
• Nearly all of the accidents occurred on high-speed roads.
• Nearly half of the accidents involved head-on collisions.
• More than a quarter of the accidents involved a truck.

Other findings are:
• Passengers are more likely to die in a fire accident.
• Nearly half the fire accidents but only about a third of the fire fatalities involved

drinking drivers.

Recommendations to prevent fire accidents and reduce the number of victims include:
• Education campaigns about fire accidents;
• Lowering the speed limit, particularly at night;
• Roading and vehicle improvements;
• Training certain motorists in the use of fire extinguishers carried in their vehicles.
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EXECUTIVE SUMMARY

Every year, some fatal road accidents in New Zealand involve the vehicle catching fire. Are
these fatal accidents any different from other fatal accidents? Can measures be implemented to
prevent or minimise the impact of these fires?

By using their In-depth Fatal Road Accident Database, the authors have researched those fatal
accidents and fatalities involving a fire that occurred from 1994 to 1999. This subset has been
compared with all other fatal accidents involving one or more motor vehicles (except those
involving pedestrian or cyclist fatalities) in that period. Analyses were then undertaken in order
to meet the following objectives set for the project:
• To determine the characteristics of fatal road accidents involving fires;
• To compare these accidents with other types of fatal road accidents;
• To investigate what procedures could be employed to minimize fatal road accidents

involving fires.

Vehicle accidents involving fire were about ten times more likely to result in death than other
vehicle accidents. Three key findings from this study show the reasons:
• Nearly all (92%) of the accidents occurred in rural areas or on urban motorways (the

high-speed roads).
• A high proportion of the accidents (44%) involved head-on collisions.
• More than a quarter of the accidents (28%) involved a truck.

Other findings were:
• Passengers were more likely to die in a fire accident, meaning that more occupants are

killed per vehicle (1.6 fatally injured occupants for fire accidents compared with 1.2 for
non-fire accidents).

• Nearly half the fire accidents (44%) but only about a third (33%) of the fire fatalities
involved drinking drivers with well-known characteristics who have been shown to be
over-represented in all fatal road accidents.

When reported injury accidents were examined, other features were shown:
• Very old vehicles were over-represented in fire injury accidents.
• Excessive speed was more than twice the proportion for fire victims as for non-fire

victims.

How can we change the key factors that lead to fire accidents?
• Campaigns to improve driving practices on roads, such as the LTSA rural drink driving

campaign, should include information for drivers that the risk of driving at high or
excessive speed can lead to a fire if an impact occurs.

• The speed limit should be lowered to 90kph for all traffic, or, at least, for all traffic
during the hours of darkness.

• More median barriers and passing lanes should be constructed on high-speed roads in
New Zealand.

• The number of trucks on the road should be minimised.
• Protective equipment such as under-run protection should be required on trucks.
• The number of very old vehicles on the road should be reduced, possibly through higher

ACC or registration fees.
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• Information should be provided to motorists about the need for good maintenance of
vehicles to prevent fires, especially for vehicles that may be prone to problems such as
older turbo diesel vehicles.

How can we reduce the number of victims from those accidents where the occupants of the
vehicles survive the initial crash but die in the resulting fire?
• Vehicle occupants should be taught to get out of a burning vehicle and get away from

the fire rather than fight it.
• People need to be educated about the risks involved in fighting fires so that they do not

endanger themselves.
• Certain sectors of the motoring public should be trained as to how to fight a fire safely.
• Fire extinguishers should be carried in motor vehicles, but only by motorists who have

been trained in their use and hold a current certificate of proficiency in using an
extinguisher.

• All trucks, and maybe all commercial vehicles, should carry fire extinguishers of
sufficient size to be able to tackle a vehicle fire. All drivers of these vehicles should be
required to be trained in the use of these fire extinguishers and when to use them safely.

• Information about the risk of vehicle fire should be presented through articles in
magazines, including what to do if a fire is discovered.

Finally, further research should be done on fire vehicle accidents to see if the trends shown for
the six years studied continue. Already the authors are aware from newspaper reports of further
fire accidents for the years 2000 and 2001.  The implementation of changes arising from the
Road Safety Strategy 2010 should be monitored for their impact on fire accidents, as should
any implementation of the recommendations from this report.
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1 INTRODUCTION

Every year, some fatal road accidents in New Zealand involve the vehicle catching fire. Are
these fatal accidents any different from other fatal accidents? Can measures be implemented to
prevent or minimise the impact of these fires?

Though accidents with fires are relatively rare, fires in motor vehicle accidents have long been
a topic of interest and concern. By its very nature, the occurrence of fire can significantly
increase the risk of injury in motor vehicle accidents. Fire is of particular concern in accidents
where entrapment of the vehicle occupants has occurred owing to jammed doors or other
collapsed vehicle structures that may have pinned the occupants inside the vehicle. Fire is also
of concern in accidents where the nature or extent of injury prohibits occupants from extracting
themselves. In addition, bystanders often try to extract occupants from vehicles that catch fire,
leading to the risk of injury for these people. In all these instances, the presence of fire has the
significant potential for increasing injury beyond that caused by crash impact forces.

Owing to the hazard it creates, and the speed with which it can spread, reducing the risk of the
accident fire occurring is obviously preferable to attempting to rely on potential rescue efforts
once a fire has started [Parsons, 1990].

In the course of gathering information for their In-depth Fatal Road Accident Database (known
hereafter as the Database), the authors have noted that some fatal road accidents lead to vehicle
fires.  As the number of such fires each year is small, only by collecting data over several years
can sufficient cases be obtained to undertake research. The Database now contains six years of
good data, thus allowing research into fatalities arising from fire accidents to be undertaken.

For this research, details about those fatal accidents and fatalities involving a fire that occurred
from 1994 to 1999 have been extracted from the Database. This subset has been compared with
all other fatal accidents involving one or more motor vehicles (except those involving
pedestrian or cyclist fatalities) in that period to determine whether there are significant
differences in those accidents that lead to fires. Analyses were then undertaken in order to meet
the following objectives set for the project:

• To determine the characteristics of fatal road accidents involving fires;
• To compare these accidents with other types of fatal road accidents;
• To investigate what procedures could be employed to minimize fatal road accidents

involving fires.

This research contributes to the mission of the New Zealand Fire Service of reducing the
incidence and consequence of fire, in particular its priority to reduce the incidence and to
control vehicle fires.

1.1 International Comparisons

Information was sought about motor vehicle fires arising from road accidents in other countries
through a literature search, through the Internet and through personal approaches to colleagues
overseas.
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Motor vehicle fires in all police-reported traffic accidents in the USA are relatively rare,
occurring at the rate of approximately 3 fires for every 1,000 vehicles involved in accidents
[Parsons, 1990]. However, for vehicles involved in fatal crashes, fires are considerably more
frequent, with about 26 fires per 1,000 vehicles in crashes, nearly nine times the rate for all
crashes. Fires in fatal collisions of passenger cars have increased significantly in the USA over
recent years, from 20 per 1,000 accidents in 1975 to 28 per 1,000 accidents in 1988. A primary
reason for this increase is believed to be an increasing proportion of older vehicles in the
vehicle population. Older vehicles are more likely to experience a fire, given an accident. The
fire rate was not related to vehicle size. Therefore, the trend to smaller cars over the last few
years does not appear to be a factor in the increased rate of fires in fatal car accidents.

Fire is associated with substantially more serious accidents in terms of injury severity to vehicle
occupants [Parsons, 1990]. Even for fatal crashes, vehicles with fire experience from 70 to 80
percent more occupant fatalities than do vehicles in all fatal accidents. Accidents with fire are
also more severe in terms of crash impact forces exerted on the vehicle and its occupants, and
in terms of the extent of damage sustained by the vehicle.

Determination of death by trauma versus fire can be a major consideration, especially in civil
product litigation [Wirthwein and Pless, 1996]. In the past 20 years, several legal deliberations
concerning the responsibility of car manufacturers have focussed upon whether persons who
died in a vehicle fire might have died as a result of a design defect or from injuries sustained as
a result of the crash itself. Pathologists are frequently asked if the subject was dead or alive at
the time of the fire. Often the blood carboxyhemoglobin (COHb) level is sufficiently elevated
about 50% to indicate that the person was clearly alive during the fire. In these cases, the
carbon monoxide concentration is in and of itself sufficient to cause death. In contrast, the
absence of very low levels of COHb in the blood suggests that the subject was not breathing at
the time of the fire. More problematic are subjects whose COHb levels are elevated but not to
levels that would normally account for death. Factors other than carbon monoxide may be
effective in the causation of death such as laryngospasm induced by inhalation of superheated
air and/or toxic products of incomplete combustion. These authors discuss whether COHb
levels can be useful in determining the cause of death when the differentiation is fire versus
trauma.

Neate [1997] comments that, given that there are possibly 300 car fires a day in the United
Kingdom, it is surprising that only around 20% of cars there carry a fire extinguisher. In some
countries, such as Belgium and Poland, it is a legal requirement for a car to carry a fire
extinguisher. This must contribute to the saving of lives and property. Initially, small fire
extinguishers using Halon were developed. However, Halon was found to be an ozone
depleting gas, and so these fire extinguishers were phased out and replaced with stored pressure
dry powder devices. As the majority of car fires start as small fires, even a 600g extinguisher,
readily to hand, will usually extinguish the fire. If the fire is large, or caused by a damaged fuel
tank or ruptured fuel line, the best action is to turn off the ignition and evacuate the car, call the
emergency services and keep well clear until they arrive. The fire extinguisher should be
mounted or stored within the car, readily to hand but securely fastened; the boot is not an ideal
position for a fire extinguisher. In the UK, a small 600g fire extinguisher costs about 9 pounds
and a 2 kg powder extinguisher about 40 pounds. These are small prices to pay for an increased
peace of mind.
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The website of the National Fire Protection Association Central stated that every year, from
1991 to 1995 in the USA, there were an average of 308,760 fires in passenger road vehicles,
causing 368 civilian deaths, 1,830 civilian injuries and $US607.3 million in direct property
damage [National Fire Protection Association Central, 1998].  Most of these fires occurred in
cars. The leading cause of fire in these vehicles was part failure, leak, or break, which
accounted for one-fifth of the fires. Although collisions caused only 1.7 percent of the fires,
they caused 60.9 percent of the deaths. The leading form of material first ignited in passenger
road vehicle fires was fuel. Fires involving fuel also accounted for a leading share of deaths,
injuries and property damage. Electrical wire or cable insulation was the second leading form
of material first ignited, but it was involved in only a small percentage of deaths.

Data about vehicle fires in the USA was also found on the Hanford Fire Department website.
This stated that 1 in 5 fires involved a motor vehicle, 1 out of 8 fire deaths resulted from a
motor vehicle fire, and 600 people were killed in motor vehicle fires each year [Hanford Fire
Department,1999]. The website advised that, if using a fire extinguisher on a vehicle fire, only
do so from a safe distance and always have a means to get away.

Ming Fang, Road Safety Researcher from the Insurance Council of British Columbia, provided
data for British Columbia for the years 1995 to 2000 [personal communication]. This showed
that 0.029% of personal injury collisions were fire-related. About 98% of these fire-related
collisions were single vehicle collisions. For property damage only collisions in British
Columbia, 0.62% were fire-related.
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2 METHODOLOGY

Full details about the methodology used to set up the In-depth Fatal Road Accident Database
can be found in the technical report, Factors in Fatal Road Accidents in New Zealand in 1994
and 1995, Volume 1, published by Bailey Partnership Ltd in May 1998 [Bailey and Bailey,
1998].

2.1 Data Collection

The Database combined information from the following government sources:

• the Traffic Accident (Crash) Reports (TARs) of the Land Transport Safety Authority
(LTSA)

• the quick response reports supplied to the LTSA by the Police giving information on the
wearing of seat belts

• blood alcohol data from post-mortem and hospitalized cases from Environmental
Science & Research Ltd (ESR)

• Coroners’ reports
• prior criminal and traffic conviction histories from the Wanganui Law Enforcement

Computer provided by the Police.

The data were matched by surname, initial and date where available, firstly by computer and
secondly by manual matching. The TAR computerised data were preloaded into a notebook
computer in order to collect the Coroners' data. The Coroners' data were collected using a fixed
format to minimise the fragmentation of the factor categories plus free format text for general
information. The individual TAR print-ups were then checked against the Coroners' data, and
any extra or conflicting information was entered into a separate category. Finally, information
was entered taken from newspaper clippings cut from The Dominion, The Evening Post, The
Sunday Star Times (and its predecessor), and local community papers.

This study used data for the years 1994 to 1999, the latter being the latest year for which most
Coroners’ reports are available. Note that there are still outstanding reports from every year
included in this study. Moreover, the 1999 prior criminal and traffic conviction histories from
the Wanganui Law Enforcement Computer have not yet been obtained from the Police.

2.2 Identification of Fire Fatalities

The data collected from the Coroners’ reports were scanned for selected phrases such as FIRE,
BURN, INCINERATION or CO (carbon monoxide) to identify the fatalities involving fire. All
data extracted from the Coroners’, LTSA and newspaper entries were read to eliminate false
matches. In most cases, details in the Coroner’s report indicated whether the victim(s) died
from injuries in the accident or from the effects of the fire.

The LTSA’s TAR computerised data include a category of vehicle damage in the accident that
includes fire as one of the sub-categories. These data were searched by computer to identify all
such vehicles. However, only one sub-category is entered for each vehicle in the computerised
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data. Sometimes more than one sub-category was marked on the forms, usually the category
“extensive” and “fire”.  The computerised data may therefore miss some fire cases.
The computerised data also include a cause code “vehicle caught fire” that was used to check
the assignment of vehicle damage from the TAR forms. For the year 1998, identical results
were obtained.

A non-fire fatality included a driver or passenger in a motor vehicle but not a pedestrian or
bicyclist. These were determined from the TAR computerised data.

Once the Database was completed, up to twenty keywords drawn from a predetermined list
were assigned to each fatality. Any fatality that arose from an accident in which one or more
vehicles caught on fire was assigned the keyword “FIRE”. This Database now provided the
most complete and reliable information on a wide range of factors involved in fatal fire road
accidents.

2.3 Analyses

The data were analysed with three methods used in previous research [Bailey, 1997a; Bailey
and Bailey, 1997; 1998; 1999]:
• profiling, a univariate method, where a database is filtered by specified values of

selected variables and a statistical profile formed of all variables of interest in the
database.

• logistic regression, a multivariate method, that relates one variable which takes either of
two values to other specified variables in the database.

• cluster analysis, where cases are divided into a number of groups, with each case within
a cluster having similar characteristics, but cases in different clusters having different
characteristics.

Multivariate methods need to be used when examining a wide range of factors in a given
accident, as there are often interactions between these factors or a number of factors.

 The characteristics of both the accidents and the fatalities were studied, including:
• accident factors such as movement codes, time of day, weather, and speed limits;
• vehicle factors such as age, size and type of vehicle;
• human factors such as age, sex, ethnicity and occupation;

A suite of computer programs was developed for the manipulation of the Database using these
methods. They include programs for producing statistical profiles, cross tabulations and
generation of tables, as well as case histories. These were supplemented by calculations
performed with the statistical package SPSS version 9.0 for PC computers [SPSS, 1999]. One
of the eight possible clustering methods was used, namely the K-means method. This had been
found previously [Bailey, 1997a; Bailey & Bailey, 1997] to give acceptable results with similar
data on fatal road accidents

The characteristics of the clusters from the SPSS calculations were then expressed in terms of
all the variables in the Database. This yielded a statistical profile for each cluster.

Stepwise logistic regression was used through SPSS [SPSS, 1999]. The odds ratio obtained is
an estimate of the “relative risk” of a particular factor for one group versus that for another
group. (For example, if the variable of interest is excessive speed then the odds ratio is a
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measure of how much more likely the accident was associated with excessive speed for group
one compared with those in group two.) The combination of variables is sought that “best”
explains the difference between fatal accidents involving these two groups.

One limitation of any method selecting the “best” combination of variables for a model is that
if two or more variables are strongly correlated, then the method will often choose only one of
these variables to be included in the model, regardless of which variable is the most plausible.
This feature is known as confounding. At the final step, the researcher will need to use his/her
common sense to decide on the final model.

Results of these analyses are presented in the following section in tables.

2.4 Non-injury Fire Accidents

Because of the small numbers of fatal fire accidents, the authors also examined the LTSA’s
Traffic Crash Reports on reported injury accidents using the vehicle damage category.
Calculations were performed of fire reported injury accidents using profile analysis, and these
were compared with non-fire reported injury accidents.
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3 RESULTS

The In-depth Fatal Road Accident Database yielded 115 fatalities (drivers and passengers) in
71 accidents between 1994 and 1999 in which at least one motor vehicle (car, van, truck,
motorcycle, etc) caught fire (hereafter referred to as fire fatalities and fire accidents). None of
the three sources of data used – Coroners’ reports, TARs and newspaper clippings – identified
every one of the 115 fatalities as coming from an accident involving a fire. A fatality was
included in the analyses if one of the sources clearly identified that the accident involved a
motor vehicle catching fire, even if the fatality was in the other motor vehicle.

The Database yielded another fatality that mentioned a fire, but this was removed from the
analyses because the report mentioned that the fire was in a hedge; there was insufficient
information to determine whether the motor vehicle also caught fire. Some of the 115 fatalities
died of injuries suffered in the accident but were not involved in the vehicle that caught fire.
However, the data are not conclusive enough to give an accurate figure for this.

The accidents identified were compared with a list of Investigation Reports provided by the
New Zealand Fire Service [Judith Harris, personal communication]. Matches of the fire
accidents were made to 20 of the reports on the list. Thus, the Fire Service reports on less than
one-third of the fatal fire accidents identified in this research.

The number of accidents and fatalities differed widely in the six years of this study. Table 1
shows the number of fire accidents and fire fatalities per year.

Table 1 Numbers of fire accidents and fatalities per year

Year No. accidents No. fatalities Average no. fatalities
per accident

1994 11 17 1.5
1995 12 21 1.8
1996 6 9 1.5
1997 12 19 1.6
1998 19 36 1.9
1999 11 13 1.2
Total 71 115 1.6

There seems to be no obvious reason why there were nearly twice as many fatalities in 1998
except that there were more accidents involving multiple fatalities (four each in three of the
accidents, and three each in another two). There were also more multiple fatalities in 1995 (one
accident had five fatalities and another three).

Fire fatalities and accidents were compared with non-fire fatalities and accidents. A fatality was
determined to be non-fire if the person was a driver or passenger in a motor vehicle but not if
he or she was a pedestrian or bicyclist. There were 2652 fatalities in this category.

The Coroners’ reports showed that 18 of the 115 fire fatalities died from the effects of the fire,
17 were incinerated, and in 9 fatalities the fire may have contributed to the death. In 10 of the
115 fire fatalities there was a record in the post-mortem data of a carbon monoxide level in the
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blood of 10% or more, indicating that the fire probably led to the death. Carbon monoxide
determinations were possibly made for other fatalities and not recorded in the Coroners' reports
or in the Database. There was no post-mortem conducted for 7 fatalities, so carbon monoxide
determinations were not made.

3.1 Profile Analyses

Profile analyses were used to obtain information about the fire accidents and fire fatalities.

3.1.1 Accident factors

Information about each accident is collected by the investigating police officer. From this,
traffic engineers assign the causes for the accident, which are recorded on the TAR form as
driver cause codes. These are then used to determine who was at fault in the accident.

Most (83%) of the fatally injured drivers involved in fire accidents were considered to be at
fault. This is much the same proportion as for non-fire fatal accidents (82%).

The movement of the vehicle(s) prior to an accident is often a key factor. These movements are
classified by the LTSA into a code with alphabetical representations for a group of movements
[LTSA, 2000]. Table 2 shows the distribution of the most common movement codes for the fire
accidents compared with the non-fire accidents.

Table 2 Distribution of the most common movement codes

Group Fire accidents Non-fire accidents
No. 71 2271
Percent
Overtaking and lane change 7.0 6.9
Head on 43.7 27.4
Lost control or off road (straight roads) 4.2 12.9
Cornering 28.6 30.1

The most prevalent movement code for fire accidents was “head-on” collision. “Lost control or
off road (straight roads)” was appreciably less important for fire accidents than for non-fire
accidents. “Cornering” (usually losing control on a corner) was just as important for fire
accidents as for non-fire accidents, but considerably more important for fire accidents than “lost
control or off road (straight roads)”.

Fatal fire accidents occurred largely on the open road. Table 3 presents details about the speed
limit where the fatalities place. Note that nearly all limits of 80 kph or greater are 100 kph
limits. These are primarily found for rural roads, but also include urban motorways. Those
speed limits not included in this table are 70 kph and 30 kph limits (used often for road works).
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Table 3 Speed limits at the accident site

Group Fire accidents Non-fire accidents
No. 71 2271
No. in 50 kph 3 405
No. in �80 kph 65 1698
% in 50 kph 4.2 17.8
% in �80 kph 91.5 74.8

Only about one quarter the proportion of fire accidents occurred in 50 kph zones compared
with the non-fire accidents.

Table 4 gives the time of day at which the fatal accident occurred, divided into four time
periods.

Table 4 Time of day at which the fatal accident occurred

Group Fires accidents Non-fire accidents
No. 71 2271
No. 5 am - 6 pm 30 1319
No. 6 pm - 9 pm 17 326
No. 9 pm - midnight 10 278
No. midnight - 5 am 14 348
% in 5 am - 6 pm 42.3 58.1
% in 6 pm - 9 pm 23.9 14.4
% in 9 pm - midnight 14.1 12.2
% in midnight - 5 am 19.7 15.3

A smaller proportion of the fire accidents occurred between 5 am and 6 pm, and a higher
proportion between 6 pm and 9 pm. These differences may be due largely to the relatively
small number of fire accidents.

Wet weather is a factor in many fatal accidents [Bailey and Bailey, 1998]. Table 5 shows
information about fatal accidents while it was raining.

Table 5 Occurrence of accidents while raining

Group Fire accidents Non-fire accidents
No. 71 2271
% raining 23.9 20.5

There is little difference in the proportion of fire and non-fire accidents while raining,
suggesting that rain is not sufficient to put out a fatal vehicle fire.

Many fatal accidents arise from the driver travelling at excessive speed for the conditions.
Table 6 presents information on this characteristic.
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Table 6 Excessive speed accidents

Group Fire accidents Non-fire accidents
No. 71 2271
No. at excessive speed 26 868
% at excessive speed 36.6 38.2

The fire accidents were slightly less likely to be in a vehicle driven at an excessive speed, but
the small difference is not significant.

3.1.2 Vehicle factors

Many vehicles in fatal accidents are older than average. Information on the age of the vehicles
associated with each fatality is presented in Table 7.

Table 7 Age of vehicles involved in fatal accidents

Age of vehicle (years) 0-4 5-9 10-14 15-19 20-24 �25 Total
N fire fatalities 5 37 33 22 6 3 106
% fire fatalities 4.7 34.9 31.1 20.8 5.7 2.8
N non-fire fatalities 320 628 661 464 160 89 2322
% non-fire fatalities 13.8 27.0 28.5 20.0 6.9 3.8

The main difference between the two groups is in the percentage of vehicles aged 0 to 4 years,
with smaller differences for the percentage of vehicles aged 5 to 9 and 10 to 14 years. However,
because of the small number of fire fatalities, these differences are not significant. Note that
very old vehicles do not feature prominently amongst the fire fatalities.

There were a wide range of vehicle types and models in the fire accidents. Table 8 gives data
on the types of vehicle in which the fatalities occurred. Note that not all the vehicles involved
in the accidents are included here. For example, there was only one fatality in a truck, although
trucks were involved in quite a few of the fatal accidents.

Table 8 Type of vehicle involved in fatalities

Type Fire accidents Non-fire accidents
No. Percent No. Percent

Truck 1 0.9 102 3.8
Van 15 13.0 315 11.9
Car 88 76.5 1899 71.6
Motorcycle 11 9.6 336 12.7
Total 115 100.0 2652 100.0

A somewhat higher proportion of cars led to fatalities in the fire accidents. The other numbers
are too small to draw conclusions from.
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Engine size was not reported for over half of the vehicles involved in the fire fatalities. For
those that were reported, there was a higher proportion of car engines sized 2000 to 2999cc.
However, this value can not be considered reliable because of the large amount of missing data.

No one make or model of vehicle was over-represented.

Vehicle factors leading to the fire were located in the data for only 13 accidents. The most often
reported factor was that the fuel tank had ruptured leading to the fuel catching fire. One
accident involved a CNG tank, but this was not the cause of the fire. Another accident involved
a temporary cap on the petrol tank, and another a turbo diesel engine. For both these accidents,
the Coroners’ reports gave recommendations as to steps to take to avoid such fires in the future.

3.1.3 Characteristics of fatalities

Ages and/or date of births were obtained for nearly all the fire fatalities (110 of 115). Both
Coroners' reports and TARs do not always include age data. Table 9 gives information on the
distribution of the age of the fatalities.

Table 9 Age distribution of fatalities

Group Fire fatalities Non-fire fatalities
No. 110 2531
No. aged 0-14 11 129
No. aged 15-19 15 404
No. aged 20-24 19 413
No. aged 25-34 25 555
No. aged 35-44 10 328
No. aged 45-64 23 380
No. aged 65+ 7 322
% aged 0-14 9.6 4.9
% aged 15-19 13.0 15.2
% aged 20-24 16.5 15.6
% aged 25-34 21.7 20.9
% aged 35-44 8.7 12.4
% aged 45-64 20.0 14.3
% aged 65+ 6.1 12.2

In view of the small number of fire fatalities in each age group, the differences are not
significant.

Table 10 shows the occupational status of the drivers. Once again, data giving the occupation
are sometimes missing from either the TARs or the Coroners' reports, and sometimes are
different between the two sources.
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Table 10 Occupational status of drivers

Group Fire fatalities Non-fire fatalities
No. 60 1729
Professional, Managerial,
Clerical/sales

2 137

Skilled 6 110
Semiskilled 5 195
Unskilled 7 441
Retired 7 249
Apprentices 3 94
Unemployed 17 249
Percent
Professional, Managerial,
Clerical/sales

3.3 7.9

Skilled 10.0 6.4
Semiskilled 8.3 11.3
Unskilled 11.7 25.5
Retired 11.7 14.4
Apprentices 5.0 5.4
Unemployed 28.3 14.4

The only differences that may be of note are the smaller proportion of unskilled workers and
higher proportion of unemployed persons among the fire fatalities. Once again, the numbers
involved in the fire fatalities are too small for these proportions to be significant.

Ethnicity is assigned either at post-mortem or from the P47 filled in by the Police and given to
the Coroner. Not all P47s are filed with the Coroners' reports. Thus, ethnicity is not available
for all fatalities. Table 11 gives ethnicity data for those fatalities where assignments were
found.

Table 11 Ethnicity of fatalities

Group Fire fatalities Non-fire fatalities
No. killed 115 2652
Percent
Caucasian 50.0 66.0
Maori 37.0 23.7
Pacific Islander 10.9 4.8
Asian 2.2 5.5
No. unassigned 69 1000
% unassigned 60.0 37.7

Ethnicity was not assigned for far more of the fire fatalities, 60% compared with 38% for non-
fire fatalities. This could be because post-mortems are less frequently performed on passengers
than on drivers, and there are more passengers among the fire fatalities than the non-fire
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fatalities.  Appreciably higher proportions of the fire fatalities were of Maori or Pacific Island
origin. This factor is probably associated with the higher percentage of drinking drivers among
the fire fatalities, since Maori and Pacific Islanders are over-represented amongst drinking
drivers [Bailey and Bailey, 1998].

Table 12 presents information on the blood alcohol concentrations for both driver and
passenger fatalities.

Table 12 Blood alcohol concentrations for fatalities

Group Fire fatalities Non-fire fatalities
No. 115 2652
% tested for BAC 63.5 58.7
% in 8 pm-5 am 35.7 29.5
% of tested > 80 mg% 37.0 31.0
% of tested >150 mg% 24.7 20.8

More of the fire fatalities were tested for BAC than were the non-fire fatalities since a higher
proportion of the drivers were suspected to be drinking drivers. However, a lower proportion of
the fatalities was tested for alcohol than is normal for fatally injured drivers for whom the
figure is about 85%. Many passengers are not tested for alcohol content. Slightly higher
proportions of the fire fatalities had blood alcohol concentrations over 80 mg% or 150 mg%.

When considering the accidents that caused the fire fatalities, 44% of the fire accidents were
drink driving accidents based on the category “alcohol suspected” compared with 34% of the
non-fire accidents. This difference is greater than for the fatality results shown above because
the non-drink driving accidents are more likely to involve multiple fatalities.

3.2 Fire reported injury vehicle accidents

Using the LTSA’s Traffic Crash Reports on reported injury accidents, injury accidents
involving fire were identified using the vehicle damage category. Although not all fatal fire
accidents were found using this same method, this selection process did include the majority
(90 out of the total of 115 fatal fire fatalities).

Profile analyses were performed for just drivers and passengers using the fire reported injury
accidents (including those involving fatal injuries), and the results were compared with non-fire
injury accidents. The results are presented in Table 13.
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Table 13 Comparison of fire and non-fire victims in reported injury accidents

Category No. fire % fire No. non-fire % non-fire
Drivers 273 64.1 96912 79.1
Passengers 149 35.0 25644 20.9
Disqualified 13 3.1 2019 1.6
Unlicensed 34 8.0 5637 4.6
Vehicle age=0-4 years 26 17.6 4259 14.2
Vehicle age=20-24 years 18 12.2 1225 4.1
Driver unskilled 11 4.3 5773 7.6
Driver unemployed 71 27.6 10449 13.8
Suspected drinking driver 143 33.6 15934 13.0
5am-6pm 211 49.5 82389 67.2
6pm-9pm 85 20.0 18902 15.4
9pm-midnight 49 11.5 11127 9.1
Midnight-5am 81 19.0 10138 8.3
Week day 126 29.6 55548 45.3
Week night 90 21.1 18528 15.1
Friday/Saturday night 105 24.6 15523 12.7
Rest of weekend 105 24.6 32957 26.9
In darkness 189 44.4 34826 28.4
Fatal injuries 90 21.1 2677 2.2
Serious injuries 105 24.6 14090 11.5
Minor injuries 186 43.7 61354 50.1
Nil injuries 45 10.6 44299 36.1
Speed limit � 80 kph 315 73.9 49206 40.1
Excessive speed 112 26.3 14180 11.6

The percentage of fatal injuries is nearly ten times greater for the fire than the non-fire victims.
This conclusion justifies the focus in this report on fatal fire accidents. Fire victims are twice as
likely to be seriously injured, thus having more costs associated with their ongoing treatment
and care.

The percentage of passengers is higher in the fire accidents, suggesting that more occupants
were injured in each vehicle. The higher percentages of accidents at night time, on week nights
and Friday or Saturday nights, in darkness and at excessive speed are all related to the
appreciably higher percentage of suspected drinking drivers amongst the fire victims. The
proportion of fire victims on rural roads is nearly double than of the non-fire victims, showing
the importance of the severity of the accident in leading to fire. Fire victims are also more
likely to be in old vehicles.

The finding that fire accidents were more likely to be at excessive speed differs from that found
for the fatal accidents, namely that fire accidents were about as likely to involve a vehicle
driven at an excessive speed. This may be because more non-fire fatal accidents involve
excessive speed, or it may be a consequence of the relatively small number of excessive speed
accidents in the fatal study.
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3.3 Keyword Analysis

The keyword analysis uses data collected from the Coroners' files and TARs. The keywords
assigned to each fatality are limited by the amount of information in the files. In particular, the
non-inquest files provide less information, and, even with the use of the TAR data, this limits
the assignment of keywords.

The study of fatal road accidents for 1994 and 1995 [Bailey and Bailey, 1998] found that non-
inquest fatalities are biased towards those where a court had found a person at fault in the
accident. Also, 73% of the inquest fatalities were for accidents occurring on the open road
compared with 69% for the non-inquest fatalities. Moreover, 62% of the former concerned
drivers, but only 43% of the latter.

Many of the less frequently encountered keywords, found in the study for the years 1994 and
1995 [Bailey and Bailey, 1998], can not be included because of the very low frequencies of
these keywords for the fire fatalities. Table 14 shows the distribution of the keywords.

Table 14 Keyword analysis

Keyword No. in fire
fatalities

% in fire
fatalities

No. in non-
fire fatalities

% in non-
fire fatalities

Speed limit�80 kph 104 90.4 2065 77.9
At fault 81 70.4 1994 75.2
On State Highway 77 67.0 1608 60.6
On curve 66 57.4 1500 56.6
Head-on collision 51 44.3 730 27.6
Alcohol 44 38.3 938 35.3
On wrong side 49 42.6 817 30.8
Excessive speed 43 37.4 1121 42.3
Bad weather 33 28.7 714 26.9
BAC�80 mg% 29 25.2 510 19.2
Truck involved 32 27.9 555 21.0
Prior traffic conviction for
excessive speed

24 20.9 499 18.8

Unlicensed driver 16 13.9 254 9.6
Teenager 15 13.0 412 15.5
Fatigue 18 15.7 357 13.5
Motorcyclist 13 11.3 383 14.4
Prior traffic conviction for
drink driving

12 10.4 293 11.0

Learner driver 5 4.3 194 7.3

The most common keyword was “ speed limit �80kph” (this means that the accidents occurred
in rural areas or on urban motorways). Other keywords that occurred in more than one third of
fatalities were “at fault”, “on state highway”, “on curve”, “head-on collision”, “alcohol”, “on
wrong side” and “excessive speed”.
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The main notable differences between the distribution of keywords for the fire fatalities and
non-fire fatalities were for “speed limit �80kph”, “head-on collision”, “on wrong side”,
“unlicensed driver” and “learner driver” (but the numbers of fire fatalities were small for the
last two categories).

3.4 Logistic Regression Analysis

A logistic regression study was undertaken of all the fatalities involved in the fatal accidents in
order to determine significant risk factors. Fatalities were categorized as either fire fatalities or
non-fire fatalities. These variables were modelled in terms of the following variables:

five age groups gender type
drink driving domicile code
whether currently disqualified at fault in the accident
driving a vehicle older than 15 years lost control on a corner
with a speed limit of 80 km/hr or over wearing a seat belt
three-hourly time periods six types of prior traffic conviction
unlicensed three types of prior criminal convictions
movement codes truck involved
single vehicle
considered to have been travelling at an excessive speed in the accident

The significant odds ratios, and their 95% confidence intervals, are given in Table 15 for the
fire fatalities and non-fire fatalities. None of the other factors yielded statistically significant
odds ratios. Some may have if the number of fire fatalities had been greater.

Table 15 Significant odds ratios for fire fatalities compared with non-fire fatalities

Variable odds ratio 95% confidence limits
lower upper

Unskilled occupation 0.22 0.06 0.87
Time period=5am-5pm 0.19 0.06 0.64
Rural road 7.14 1.51 33.73
Truck involved 3.77 1.53 9.28

Odds ratios less than one indicate that the factor is smaller for the fire fatalities than the non-
fire fatalities, and the reverse for ratios over one. Thus, the fire fatalities were more likely to be
on rural roads, but were less likely to work in an unskilled occupation.

Significant risk factors for fire fatalities relative to non-fire fatalities are being in an unskilled
occupation, at times of 5 a.m. to 6 p.m., on a rural road, or involving a truck.

Another logistic regression calculation was undertaken omitting the truck involved category.
This yielded single vehicle accidents as a statistically significant variable less likely in fire
accidents.
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3.5 Cluster Calculations

Unlike the logistic regression calculations discussed in section 3.4, cluster calculations classify
all the drivers into a number of groups, each with distinct characteristics.

Cluster calculations were undertaken for the fatally injured drivers involved in the fire
accidents and for the fatally injured drivers involved in non-fire accidents. Variables included
age, BAC, fault, movement code, occupational status, sex, speed limit, prior convictions,
excessive speed and involvement of a truck. The calculations were performed with two clusters
using the K-means method. Larger numbers of clusters could not be used because of the
relatively small number of fire driver fatalities.

The results for percentages in each cluster are given in Table 16 in the Appendix.

The larger fire cluster, of 52, consisted of sober fatally injured drivers, i.e., those with blood
alcohol concentrations up to 100 mg%, whereas the smaller cluster, of 20, was exclusively of
fatalities with blood alcohol concentrations over 100 mg%. The smaller fire cluster had a
higher proportion of Maori, a smaller proportion of women, more unlicensed drivers, and more
unemployed. There were more fatalities at night, more excessive speed fatalities, and more
older vehicles. A higher proportion of drivers had prior convictions for violence, antisocial
behaviour, dishonesty or drink driving, and more were not wearing seat belts. These
characteristics are typical of drinking drivers in fatal accidents [Bailey and Bailey, 1998], and it
was not surprising that drinking and driving was involved in all of these accidents.

The larger fire cluster was twice as likely to involve head-on collisions than the smaller cluster,
but about half as likely to involve loss of control on corner accidents. An appreciably smaller
percentage of the fatally injured drivers were involved in single vehicle accidents or lost control
on a corner. Half the proportion of vehicles were 15 years or older.

A third of the fatally injured drivers in the larger fire cluster had accidents involving a truck.
This was nearly twice the proportion found for the smaller fire cluster. However, trucks account
for only about 5% of total distance driven by motor vehicles per year [Wayne Jones, personal
communication]. This means that trucks were greatly over-represented in accidents that led to
fire fatalities. Trucks were also over-represented in the larger non-fire cluster.

The larger non-fire cluster, of 1332, also consisted almost exclusively of sober driver (only
0.2% had blood alcohol concentrations over 100 mg%). The smaller non-fire cluster, of 389,
had similar characteristics to the smaller fire cluster. It was also a cluster of drinking drivers,
and drinking and driving was involved in 99.5% of these accidents.

The smaller fire cluster was a larger proportion of the fire drivers than was the smaller non-fire
cluster, that is, there were more drinking drivers among the fire accidents. A lower proportion
of the drinking drivers in the fire cluster lived in rural areas, and a higher proportion had their
accidents on State Highways. A lower proportion of the smaller fire cluster had a prior
conviction for drink driving, but a higher proportion had a prior conviction for urban speeding.
These urban drivers show typical characteristics of drinking drivers, since the impact of
compulsory breath testing means that drink driving is less prevalent in urban areas (Bailey,
1995, 1997b).
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The sober fire cluster was much more likely to be involved in accidents arising from head-on
collisions than the sober non-fire cluster.  These accidents were was also more likely to be at
night and involve a truck. They were less likely to involve a motorcycle. Otherwise there were
few differences between the two sober clusters.
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4 DISCUSSION

Vehicle accidents involving fire are about ten times more likely to involve death than other
vehicle accidents. (This figure is similar to that found in the United States.) Why is this so?
Three key findings from this study of fatal fire accidents and fatalities show the reasons:

• Nearly all (92%) of the accidents occurred in rural areas or on urban motorways (the high-
speed roads).

• A high proportion of the accidents (44%) involved head-on collisions.
• More than a quarter of the accidents (28%) involved a truck.

Thus, fire fatal accidents do involve the most serious kinds of accidents. This is because a crash
followed by a fire has a higher chance of leading to a fatality because of the risk from the fire.
In addition, the types of accidents that lead to fatalities are also those that are more likely to
lead to a fire because they are at higher speed, involve head-on collisions and frequently
involve a truck. Fatalities can arise from either impact injuries or the effects of the fire.

Moreover, passengers are more likely to die in a fire accident, meaning that more occupants are
killed per vehicle (1.6 fatally injured occupants for fire accidents compared with 1.2 for non-
fire accidents). Again, this is a consequence of the serious types of accidents that lead to a fire,
and the effects of the fire. Because a fire can spread very quickly, often fed by spilt fuel, more
occupants may die than in other fatal accidents.

Some fire accidents involve the group of drinking drivers with well-known characteristics who
have been shown to be over-represented in all fatal road accidents [Bailey and Bailey, 1998].
This group counts for nearly half the accidents (44%) but only about a third (33%) of the total
fatalities. This proportion of drinking drivers in fire accidents is appreciably higher than for
non-fire accidents. Drink driving fatal accidents are more likely to be single-vehicle accidents
with a sole occupant and to involve older vehicles than sober fatal accidents

When reported injury accidents were examined, other features were shown:
• very old vehicles are over represented in fire injury accidents;
• excessive speed is more than twice the proportion for fire victims as for non-fire victims.
Neither of these trends showed up in the fatal study, probably because of the small numbers of
fire fatalities and because most fatal fire accidents were on high-speed roads.

4.1 Prevention

How can we change the key factors that lead to fire accidents? Obviously, the location of the
fire accidents on high-speed roads can not be easily changed as most fatal accidents occur on
these roads. However, campaigns to improve driving practices on these roads such as the LTSA
rural drink driving campaign could also target the fire accidents. Such campaigns should
include informing drivers  that the risk of driving at high or excessive speed can lead to a fire if
an impact occurs.

If the speed limit was lowered to 90kph for all traffic, as suggested by the National Road Safety
Committee [2000] in its Road Safety Strategy 2010, the severity of head-on collisions would be
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reduced considerably, and so probably would be the number of fires. Even if the speed limit
was lowered only during the hours of darkness, as recommended previously [Bailey and Bailey,
1998], this would achieve a considerable reduction in the number of very serious accidents
leading to fires, as about half of these occur at night.

The dominance of head-on collisions is a consequence of the lack of median barriers, apart
from on the urban motorways, and too few passing lanes on the majority of high-speed roads in
New Zealand. Remedies for this problem would be very expensive, but are being considered as
part of the discussion on the Road Safety Strategy 2010 [National Road Safety Committee,
2000].

Minimizing the number of trucks on the road could be done by transferring more freight to the
railways. However, this is not likely to happen in the short term. Protective equipment such as
under-run protection can reduce the seriousness of car versus truck accidents and was
recommended by the authors in their study of fatal truck accidents in 1997 [Bailey and Bailey,
1997].

The number of very old vehicles on the road should also be reduced, possibly through higher
ACC or registration fees. Good maintenance of vehicles also can prevent fires. This is very
important for older turbo diesel vehicles as turbos on older vehicles that are worn or not
properly maintained are more likely to generate excess heat and lead to an increased risk of
ignition. Another vehicle factor that can lead to occupants being entrapped is the feature of
some Japanese imported vehicles where the doors automatically lock from the inside when the
ignition is started. This feature should be disabled on import.

Further effort could be put into reducing drinking and driving, particular among the socially
deprived groups who drive very old vehicles and live in the rural areas.

4.2 Mitigation

If prevention can not reduce the number of fire accidents, the next step is to reduce the number
of victims from those accidents where the occupants of the vehicles survive the initial crash but
die in the resulting fire. One of these accidents was extensively reported in the media and in the
AA Directions magazine [Anon, 1996].  Not only did the entrapped victim die, but bystanders
who tried to rescue her were also seriously injured through being burnt. In other fire accidents,
bystanders have rescued victims through heroic efforts, but the accident victims have later died
of their injuries.

In general, the advice is that vehicle occupants should get out of a burning vehicle and get away
from the fire rather than fight it. Fires should be left for the professionals, members of the Fire
Service, to fight. Members of the public should only try to fight a fire with their own fire
extinguisher if they are competent enough to do so safely and do not endanger their own lives.

Although it may make good sense for people not to try and put fires out but wait for the
professionals, in actual practice professionals may take some time to arrive, and people will
often “give it a go”. In a number of the fire accidents, comments were made that other road
users used fire extinguishers to tackle the fire, pulled victims out of burning vehicles, or towed
a vehicle away from a burning vehicle in a two-car collision. Some of these people would have
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had appropriate backgrounds for these actions including off-duty police and people trained in
the use of fire extinguishers. Others would have been ordinary people who could not stand by
and see another human suffer, but felt the need to assist without thought of the consequences.

There are two approaches to this conundrum:
• Educate people about the risks involved in fighting fires so that they do not endanger

themselves.
• Train certain sectors of the motoring public how to safely fight a fire. For example, as

trucks are involved in many fire accidents, and truck drivers usually are not injured in
these accidents, all trucks could carry fire extinguishers and their drivers could be
trained in their use as part of their heavy vehicle licence.

In some countries, motor vehicles have a legal requirement to carry fire extinguishers [Neate,
1997]. Presumably, motorists in those countries are educated about the use of fire
extinguishers. We do not think that all motorists would be able to use fire extinguishers. We
believe that fire extinguishers should be carried in motor vehicles by motorists who have been
trained in their use and hold a current certificate (rather like a First Aid certificate). People now
carry First Aid kits in their vehicles for use in case of an accident, and these people often would
have been trained in First Aid.

We also think that all trucks, and maybe all commercial vehicles, should carry fire
extinguishers of sufficient size to be able to tackle a vehicle fire, and that all such drivers be
required to be trained in the use of these fire extinguishers.

The price of a small (about 1kg) dry powder fire extinguisher is about $50, and a bigger (2.5kg)
one is about $160. These are small prices to pay for the chance for a properly trained person to
save someone's life. As the majority of car fires start as small fires, even a small extinguisher,
readily to hand, will usually extinguish the fire [Neate, 1997]. The fire extinguisher should be
mounted within the car, readily to hand, but in such a way that there is no risk of the fire
extinguisher flying off and hitting vehicle occupants. Neate suggests a glove box or door
pocket, or fitting a bracket in front of the passenger seat. Correct storage of a fire extinguisher
could be included in the Warrant of Fitness or Certificate of Fitness check.

Information about the risk of vehicle fire should be presented through articles in magazines
(such as the AA Directions article mentioned above), in newspapers, on radio, and on TV.
Information should be given about what to do if a fire is discovered.

Finally, further research should be done on fire vehicle accidents to see if the trends shown for
the six years studied continue. Already the authors are aware from newspaper reports of further
fire accidents for the years 2000 and 2001.  The implementation of changes arising from the
Road Safety Strategy 2010 should be monitored for their impact on fire accidents, as should
any implementation of the recommendations from this report.

4.3 Recommendations

The following recommendations are made:
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• Campaigns to improve driving practices on roads, such as the LTSA rural drink driving
campaign, should include information for drivers that the risk of driving at high or
excessive speed can lead to a fire if an impact occurs.

• The speed limit should be lowered to 90kph for all traffic, or, at least, for all traffic
during the hours of darkness.

• More median barriers and passing lanes should be constructed on high-speed roads in
New Zealand.

• The number of trucks on the road should be minimised.
• Protective equipment such as under-run protection should be required on trucks.
• The number of very old vehicles on the road should be reduced, possibly through higher

ACC or registration fees.
• Information should be provided to motorists about the need for good maintenance of

vehicles to prevent fires, especially for vehicles that may be prone to problems such as
older turbo diesel vehicles.

• Vehicle occupants should be taught to get out of a burning vehicle and get away from
the fire rather than fight it.

• People need to be educated about the risks involved in fighting fires so that they do not
endanger themselves.

• Certain sectors of the motoring public should be trained as to how to fight a fire safely.
• Fire extinguishers should be carried in motor vehicles, but only by motorists who have

been trained in their use and hold a current certificate of proficiency in using an
extinguisher.

• All trucks, and maybe all commercial vehicles, should carry fire extinguishers of
sufficient size to be able to tackle a vehicle fire. All drivers of these vehicles should be
required to be trained in the use of these fire extinguishers and when to use them safely.

• Information about the risk of vehicle fire should be presented through articles in
magazines, including what to do if a fire is discovered.

• Further research should be done on fire vehicle accidents to see if the trends shown for
the six years studied continue.
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APPENDIX

Table 16 Cluster analysis for fire and non-fire fatally injured drivers

Fire Non-fire
Cluster Cluster 1 Cluster 2 Cluster 1 Cluster 2
No. in cluster 52 20 1332 389
% in cluster 72.2 27.8 77.4 22.6

% with characteristic
Age
0-14 0.0 0.0 0.3 0.0
15-19 15.4 5.0 11.8 9.3
20-24 15.4 30.0 13.8 26.2
25-34 23.1 35.0 21.5 33.9
35-44 5.8 15.0 14.5 16.5
45-64 28.8 10.0 18.9 7.7
65+ 7.7 5.0 15.2 2.6
Personal characteristics
European 19.2 35.0 45.0 41.4
Maori 11.5 15.0 9.8 25.2
Pacific Island 3.8 0.0 2.3 4.9
Asian 1.9 0.0 3.1 0.5
Male 73.1 90.0 75.3 88.9
Female 26.9 10.0 24.7 11.1
Fault 78.8 95.0 77.5 97.7
Fully licensed 75.0 45.0 66.1 54.8
Disqualified 0.0 5.0 2.0 10.0
Unlicensed 5.8 15.0 4.2 6.9
Restricted 3.8 5.0 5.0 4.9
Learner 5.8 15.0 5.9 8.7
Occupation
Occupation unknown 53.8 20.0 34.1 34.2
Professional 0.0 0.0 0.7 0.3
Managerial 1.9 0.0 2.2 0.0
Clerical/sales 0.0 5.0 3.2 3.3
Skilled 5.8 5.0 4.3 7.5
Semiskilled 7.7 5.0 8.3 6.7
Unskilled 3.8 25.0 14.8 25.7
Retired 5.8 5.0 12.5 2.6
Apprentices 1.9 5.0 4.2 3.1
Women in employment 0.0 0.0 0.3 0.0
Housewives 3.8 0.0 2.8 1.3
Unemployed 7.7 25.0 7.2 12.1
Students 7.7 5.0 5.6 3.3
BAC
0 55.8 0.0 59.6 0.0
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10-80 13.5 0.0 11.4 0.0
>80 1.9 100.0 2.2 99.0
10-50 11.5 0.0 8.5 0.0
51-80 1.9 0.0 2.9 0.0
81-100 1.9 0.0 2.0 0.3
101-150 0.0 35.0 0.2 27.5
151-200 0.0 25.0 0.0 33.7
201-250 0.0 30.0 0.0 23.4
>250 0.0 10.0 0.0 14.1
Alcohol not suspected 48.1 5.0 63.4 6.4
Alcohol suspected 15.4 85.0 12.8 85.1
Time
5am-6pm 51.9 15.0 70.3 23.4
6pm-9pm 26.9 25.0 14.7 13.9
9pm-midnight 11.5 25.0 7.5 24.9
Midnight-5am 9.6 35.0 7.4 37.8
Week days 36.5 5.0 46.8 10.0
Week nights 19.2 30.0 14.8 26.5
Friday/Saturday nights 21.2 45.0 10.6 42.2
Rest of weekend 23.1 20.0 27.9 21.3
Vehicle factors
Car 71.2 75.0 66.9 69.9
M/C 9.6 20.0 17.3 16.7
Truck 1.9 0.0 5.0 0.8
Urban 3.8 5.0 15.8 22.6
Rural 92.3 90.0 80.0 71.2
Excessive speed 28.8 40.0 27.8 52.7
Seat belt worn 84.6 60.0 73.4 67.9
Seat belt not worn 11.5 20.0 19.8 25.2
1-vehicle 19.2 55.0 34.8 71.7
Lost control on corner 21.2 40.0 20.8 47.8
Domicile
Main urban 50.0 55.0 48.8 38.3
Secondary urban 7.7 0.0 7.1 5.4
Minor urban 17.3 15.0 15.2 18.8
Rural 17.3 20.0 19.1 32.1
State Highway 73.1 60.0 63.7 45.8
Wet road 32.7 30.0 27.4 23.4
Vehicle age ≥15 23.1 45.0 23.0 32.1
Prior convictions
Criminal convictions 21.2 25.0 19.5 41.9
Traffic convictions 34.6 45.0 36.9 59.6
Violence 7.7 20.0 7.4 19.0
Antisocial 13.5 25.0 10.4 30.3
Dishonesty 13.5 20.0 12.3 26.0
Drink driving 13.5 25.0 10.2 36.8
Urban speeding 25.0 35.0 20.1 27.5
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Rural speeding 11.5 5.0 13.1 15.2
Dangerous driving 3.8 10.0 3.5 10.8
Careless driving 11.5 20.0 12.5 18.3
Driving while disqualified 5.8 20.0 4.6 12.9
Movement Code
Overtaking and lane change 9.6 10.0 8.5 4.1
Head on 50.0 25.0 35.4 19.3
Lost control or off road (straight
roads)

0.0 15.0 9.6 18.0

cornering 21.2 40.0 20.8 47.8
collision with obstruction 0.0 5.0 2.7 3.6
rear end 1.9 0.0 1.4 1.3
turning versus same direction 3.8 5.0 2.5 0.8
crossing (no turns) 1.9 0.0 5.3 1.3
crossing (vehicle turning) 1.9 0.0 3.8 0.8
merging 0.0 0.0 0.5 0.3
right turn against 3.8 0.0 3.4 0.8
manoeuvring 5.8 0.0 2.8 0.5
miscellaneous 0.0 0.0 3.4 1.5
Other factors
Truck involvement 32.7 15.0 24.6 10.0
Motor cycle involvement 9.6 20.0 17.6 16.7
Drink driving involvement 26.9 100.0 19.0 99.5


