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1  Introduction  

1.1  Motivation  

The number of fatalities on British roads fell markedly from 2007  to 2010. Figure 1 

presents the logarithm of the annual number to show the year -on -year changes, and it is 

clear that  apart from a reduction from 1990 -1992  this reduction is far greater than any 

seen over the previous decades. This is clearly ñgood newsò, but there is little 

understanding of the reasons for this success. Without this understanding, there can be 

little confidence that the reductions will not be reversed, at least in part, and data for 

2011 show that this has happened.  

 

Figure 1 : Fatality trend in Great Britain, 1960 - 2010  

One might expect that the number of serious road accident casualties would change 

broadly in line with the number of fatal casualties, and Figure 2 shows that this did 

happen until about 1998. Over the next few years, however, the number of serious 

casualties continued to fall while the number of fatal casualties changed far less; inde ed, 

it actually rose in 2003. Thus, the rapid reduction in fatal casualties from 2008 has 

simply caught up with the more sustained reduction in serious casualties.  
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Figure 2 : Fatal and serious casualty trends in Great Britain, 1980 - 2010  

1.2  Aim and research hypotheses  

The aim of this research was to investigate the causes of the major reduction in the 

number of road accident fatalities in Great Britain between 2007 and 2010.  

Our study plan was heavily influenced by a series of resea rch hypotheses. These 

hypotheses were driven by results from the international literature review (summarised 

in Section 1.3 ), previous research and expert knowledg e. As the research commenced 

the hypotheses developed to encompass new ideas stemming from the research.  

Research hypotheses  

The change in fatal accident trend is due to:  

¶ A change in the amount of traffic ;  

¶ Developments in vehicle safety;  

¶ Weather patterns;  

¶ Economic recession.  

1.3  Current research  

A literature review was undertaken to collate any existing analytical methods for 

investigating reasons for the rapid reductions in the number of fatal road accidents 

experienced by other countries in recent years. We r eviewed reports from the 

Netherlands and the United States which have both seen steep declines in fatality rates 

in recent years.  

Fatalities in motor vehicle crashes in the United States rose to a peak of 43,510 in 2005  

but was then followed by a steep d ecrease, with the number of road fatalities reducing 

by 22% from 2005 -09. Researchers at the US Department of Transportation and 

University of Michigan Transportation Research Institute have studied the trends in 

fatalities from a number of different angle s. The results and conclusions from these 

reports are discussed in Section 12 ;  for now we concentrate on their methods.  
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Longthorne, Subramanian, & Chen  (2010) carry  out an exploratory analysis of the 

Fatality Analysis Reporting System (FARS) across a number of variables including road 

user type, crash type and age of driver . They also investigate historical economic 

patterns and relate the se to the r oad fatality trends. Sivak & Schoettle  (2010) compare  

distributions  for variables in FARS for 2008 relative to 2005 . From this they i dentif ied  

collisions which showed the largest reduction s over the period . Crucially, in both papers, 

the investigations als o include d observing changes in exposure data to attempt to 

explain the patterns in accident trends.  Sivak & Schoettle  (2011) study whether the 

recent trend has been affected by the frequency or severity of crashes (or both). They 

investigate the differenc e in the number of all crashes and fatal crashes by examining 

the changes from 2005 to 2009 , using the change in all crashes to represent changes in 

frequency, and the difference between the change in the fatal crashes and all crashes to 

represent the chan ge in severity.  

In the Netherlands, the number and rate of road fatalities suddenly dropped in 2004 and 

further declined from 2005 to 2007. Some exploratory accident and exposure analysis 

(Weijermars, Goldenbeld, Bos, & Bijleveld, 2008 ) revealed particula r road user groups 

and crash types to have been particularly affected in this changing trend . The authors 

use a log linear time series modelling analysis to evaluate the trends and include an 

intervention in the model to quantify the size of this change in  trend statistically.  

1.4  Research structure  

Based on our research hypotheses and results from the literature our research has been 

structured into six tasks:  

1.  Exploratory accident analysis: including STATS19, MAST and Coroners data.  

2.  Exposure data evaluation: i ncluding identifying trends in traffic, vehicle use, 

driver demographics, and economic factors.  

3.  Statistical modelling of trend data.  

4.  Analysis of the effect of car secondary safety interventions.  

5.  Road accident injury statistics.  

6.  Trends in fatalities in other countries.  

We have combined the relevant and significant results from our research in the following 

report.  
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2  Data sources  

2.1  Exposure data  

Data from 2000 to 2010 have been analysed to see whether changes in mode and 

distance travelled have contributed t o the fatality reduction . The Department for 

Transport ( DfT )  National traffic estimates and DVLA  counts of registered vehicles  have 

been used to calculate accident rates and for modelling rates. Other exposure and 

explanatory 1 data sources have been used t o explain some of the differences observed.  

National traffic estimates  

The DfT  collects and analyses traffic count s on a large selection of roads in Great Britain. 

These counts are combined with road network lengths in order to estimate the total 

vehicle kilometres travelled each year. Overall, there are approximately 50,000km of 

Motorway and A roads and 338,000km of m inor roads. Traffic densities vary considerably 

over different types of roads, different areas and different vehicle types, so detailed data 

are collected automatically and manually at a large number of sites across Great Britain. 

Specifically, t raffic flo w, measured in vehicle kilometres, is the product of the average 

daily flow (calculated from the traffic count) and the length of the road on which the 

daily flow was based. Due to the nature of the counting mechanisms, traffic flow can be 

approximately di saggregated by time, month, road type, region , and vehicle type.  

The data used in this research is vehicle flow from 2000 to 2011 on different road types, 

by different vehicle types.  

Registered vehicle data  

The Driver and Vehicle Licensing Agency (DVLA) ho lds information on each registered 

vehicle in the UK, including the make  and  model of the vehicle and its year of 

registration . This ómake and model ô information can be used to categorise the UK car 

fleet into six subgroups by car size: minis and super min is, small, medium and large 

saloons, 4x4s and people carriers and sports cars .  

These data are used in this research to classify the vehicles that were involved in 

STATS19 accidents. In addition,  the number of registered cars by car type, age and year 

from  2000 -2010has been used  as an exposure measure . 

National Travel Survey  

The National Travel Survey (NTS) is a continuous household survey collecting interview 

and travel diary data on personal travel in Great Britain. Detailed diary data are collected 

for e ach journey travelled in a week including information on mode types, distance, cost 

and time . Interviews are conducted with people in their homes to collect other factors 

such as car availability, driving licence holding and access to key services (Departm ent 

for Transport, 2011 ) . An important aspect of t he NTS is that it allows the volume of 

                                           

1 Exposure data measures how much a person or group of people have been exposed  to the risk of a road 
accident, for example, how many kilometres they have travelled. Explanatory data may suggest (explain) a 
reason for a change in accident trends, but is not necessarily a measure of exposure. For example, the 
economic measure of GDP m ay be explanatory data but is not a measure of exposure to accident risk.  
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pedestrian travel by road  to be estimated each year , in addition to providing more detail 

than the traffic census about travel by vehicle . 

Data from 2002 to 2010 have been used in this research , which covers approximately 

8,000 households and 19,000 individuals per year .  

Other exposure and explanatory data  

Transport Statistics Great Britain  (Department for Transport, 2012 )  contains tabulations 

of transport statistics ac ross all modes. This includes data from the Driving Standards 

Agency (DSA) on licence holders, vehicle speed data and average journey time from 

traffic surveys across the road network, freight movements, vehicle testing results from 

the Vehicle and Operato r Services Agency (VOSA), offence data from the Ministry of 

Justice and the Home Office and expenditure on roads.  

Where traffic data are not available as an exposure measure, for example for 

disaggregated age and gender of road users, population is used as  an alternative. This 

assumes that each population group is equally exposed which is unlikely to be true, but 

it is believed to be a better measure of exposure than none.  

The Gross Domestic Product (GDP) is a measure of the UK's economic activity. The data  

used in this research is seasonally adjusted chain volume GDP. Th ese data have been 

retrieved from the Gross Domestic Product Preliminary Estimate  (Office for National 

Statistics, 2012 ) . 

2.2  Accident and injury data  

STATS19  

STATS19  is the system for recording personal injury road accident data reported to the 

police in Great Britain. The hierarchical database comprises details of the accident 

circumstances, together with data on the vehicles and casualties involved in the collision.  

The data is collected by Police Officers and also includes the officer's subjective view of 

the contributing factors, or possible reasons why the accident occurred . The information 

collected helps to prioritise resources for road safety including infrastr ucture investment, 

enforcement strategies and Government policies.  We have used data from 2000 -2010.  

HES  

The Hospital Episode Statistics  data warehouse contains detailed demographic, injury 

and treatment data for patients treated in NHS hospitals in Engla nd. We have used  

326,338  biennial records from 2000 to 2011 of inpatients who were admitted as the 

result of a road transport related accident, who are classified as sustaining an injury and 

who survive to the end of the episode.  

MAST  

The MAST dataset links the national STATS19  accident data to Mosaic sectors. Mosaic 

classifies households into 15 socio -demographic groups (shown in Appendix A ) and this 

allow s evaluation of the changes in the types of communities who are most at risk of 

becoming involved in crashes. We compare the s ocio -demographic data from accidents 

from 2004 to 2010 with the distribution by Mosaic segments of populations in specific 

regions  in Great Britain.  
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Coronersô data 

TRL collect, on behalf of DfT, blood alcohol levels from HM coroners and procurators 

fiscal for all road fatalities aged 16 or over who died within 12 hours of the road 

accident . Data from 2 002 to 2010were received from the coroners and procurators fiscal 

for 82% of the fatalities in STATS19  aged over 16.  

Over this period we received 14,683 óL407ô records that could be matched to STATS19 , 

with blood alcohol information . These 14,683 fatalitie s consisted of 10,445 driver/rider 

fatalities, 1,839 passengers and 2,399 pedestrians.  
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3  Overview  

Figure 3 shows the trend in killed and seriously injured casualties from 2000 -2010. The 

number of casualties in each severity group is indexed to the 2000 figure.  

 

Figure 3 : Killed and seriously injured casualty trend s, 2000 - 2010  

The num ber of casualties killed in 2010 was 46% lower than in 2000; the correspon ding 

red uction  for seriously injured casualties was 41%. Although the relative casualty 

number s w ere similar in 2009, the two pat terns  differ. As shown in Figure 3, seriously 

injured casualties show a fairly sustained reduction between 2001 and 20 10, whilst 

fatalities show very little change until 2006 with a fairly rapid decline a fter 2007 . Table 1 

shows the number of fatalities over three 3 - year periods from 2000 to 2010. The 

reduction in fatalities from 2004 -2006 to 2008 -2010 was 31% compare d to a much 

smaller reduction from 2000 -2002 to 2004 -2006.  

Table 1 : Total number of and change in fatal casualties in three year periods  

 2000 - 2002  2004 - 2006  2008 - 2010  

Fatal casualties  10290  9594  6610  

Change from previous period  -  -7%  -31%  

 



Reduction in fatal trend    

10  PPR663  

4  Road user type  

4.1  Casualty trends by road user type  

Figure 4 classi fie s road users  into three groups: driver/rider, passenger and pedestrian ; 

casualties in these three groups can be exposed to different types of risk.  

There is a striking difference in the trend for vehicle occupants and pedestrians, 

especially in the first five years. The fatal and serious trends for pedestrians track each 

other closely until 2008, unlike the other two groups. The proportional reduction from 

2000 in fatally injured pede strians by 2010 is considerably bigger than the reduction in 

seriously injured pedestrians. The reduction in passenger fatalities drops substantially in 

2008 and 2010, whilst the drop in driver fatalities is continuous from 2007.  

 

Figure 4 : Killed and seriously injured casualty trend by casualty class, 2000 -

2010  

Section 4.2 develops the investigation into vehicle occupant trends and Section 4.3 

combines pedestrians with other vulnerable road users.  

4.2  Vehicle occupants  

Occupants of different vehicle types are exposed to different risks when involved in 

accidents as a result of differences in vehicle structures and driving characteristics. Here, 

we have split the vehicle types that were used by casualties by size into car /taxi, LGV 

(<3.5tonnes) and HGV (>3.5tonnes).The principal o ther types of vehicle, pedal cycles 

and motorcycles, are considered in the next section . 

Between 2000 and 2010 car /taxi  occupants made up 94% of all fatally injured vehicle 

occupants , LGV and HGV occupants made up 4% and 2%  of fatalities respectively . 

The trends in the fatalities vary by vehicle type. As occupants of cars and taxis make up 

the majority of the casualties and exposure, this trend  (shown in Figure 5)  is similar to 

the overall trend shown in Figure 3ï there is a distinguish able change in trend in 2007 . 
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Traffic levels for these vehicle types are shown in Figure 6, which show s a small increase 

in car traffic levels over the same period, with a small drop in 2009 and 2010.  

The trend in fatalities in LGV occupants is more variable due to smaller numbers, 

decreases initially in 2004/2005, followed by a period of relative stability  and a further 

drop from 2008. Figure 6shows that LGV traffic increased rapidly until 2007, followed by 

a relatively stable period. The decline in 2008 may be related to the change in traffic 

trend for LGVs.  

For HGV occupants, the variability is even greater with 28  HGV occupant fatalities in 

2010 -  these small numbers are exposed to random fluctuations. However, there 

appears to be a generally decreasing trend over ti me with unusually big drops in 2008 

and 2009. The drop in 2009 is replicated in the traffic data which saw a drop in the 

vehicle kilometres driven by HGVs. Freight movement in Great Britain has reduced 

during the recession; in particular, there was a subst antial reduction in tonne kilometres 

of bulk product and chemicals (including petrol and fertilisers) in 2009 (Department for 

Transport, 2011) and this would have contributed to the reduction in HGV occupant 

fatalities.  

 

Figure 5 :  Killed and seriously injured casualty trend by vehicle type , 2000 - 2010  
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Figure 6 : Traffic v o lu m e by vehicle type, 2000 - 2010  

4.3  Vulnerable road users  

The pattern in fatalities of vulnerable road users is generally different from veh icle 

occupants due to the different protection offered to occupants compared with these 

other road users. Figure 7 shows the trends for fatally and se riously injured 

motorcyclists, pedal cyclists and pedestrians.  

The pedal cyclist casualty trends have fluctuated over this decade. Table 2 shows a small 

increase (8%) in the number of pedal cycle fatalities between the two periods 2000 -02 

and 2004 -06, followed by a drop of 23% between 2004 -06 and 2008 -10. The number 

killed fell in 2008 and 2009 at a time when the volume of pedal cycle traffi c rose 

significantly ( Figure 8), so this drop in fatalities is noteworthy. The trend in serious 

casualties has risen since 2006, and this is one of very few casualty groups of road user 

with a rising trend.  

Motorcyclist traffic dropped in 2008 and 2010 and this matches the drops in fatalities 

shown in Figure 7.A very small reductio n in fatalities occurred between 2000 -02 and 

2004 -06 (2%), followed by a bigger reduction (22%) between the latter periods.  

As discussed in Section 4.1 , the pedest rian fatality trend tracked the associated serious 

casualty trend until 2008, reducing substantially in 2004 and gradually from 2007.  

Table 2 : Total number of and change in fatal casualties in three year periods by 

road user type  

 Fatalities  Change in fatalities  

Road user  

2000 - 02  2004 - 06  2008 - 10  

2004 - 06 

compared 

to 2000 - 02  

2008 - 10 

compared 

to 2004 - 06  

Car/taxi occupant  5116  4929  3138  -4%  -36%   

Motorcyclist  1797  1753  1368  -2%  -22%   

Pedal cyclist  395  428  330  8%  -23%   

Pedestrian  2458  2017  1477  -18%  -27%   
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For all three classes of vulnerable road users, the reduction in fatalities from 2004 -06 to 

2008 -10 was considerably less than the reduction in car/taxi occupant fatalities.  

 

Figure 7 : Killed and seriously injured casualty trend by vehicle occupant type, 

2000 - 2010  

 

Figure 8 : E xposure of v ulnerable road users , 2000 - 2010  
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5  Demographics  

The change in trend in fatal casualties observed from 2007 affect ed the variou s road 

user group s differen tly . People from different demographic  groups will be present in 

varying  proportions in the different road user groups so it is important to investigate 

differences between these demographic groups.  

5.1  Age and gender of casualties  

Figure 9 shows that the overall trend in fatal and serious casualties differs little in the 

later years between males and females. The reduction in male fatalities wa s less in the 

earlier years relative to females but the steeper drop in 2007 and 2008 brought them 

back in line resulting in a similar proportional drop from 2000 by 2010.  

 

Figure 9 : Killed and seriously injured casualty trend by  casualty sex, 2000 - 2010  

Table 3 shows the reductions in fatalities by casualty age group in 3 -year groups. Figure 

10  and Figure 11  compare the trends by age group and gender. The number of children 

who were fatally injured declined the most but, unlike the overall trend, has gradually 

fallen over the decade. Between 2000 -02 and 2004 -06 the child fatalities fell by 19% -  

this is the b iggest reduction during this period across all age groups, and the numbers 

fell again by 46% from 2004 -06 to 2008 -10.The fluctuation in these numbers is probably 

the result of small numbers.  

The trend in young people killed (aged 16 -30) appears to have fi rst changed in 2007 and 

this group appears to have been affected earlier and more so than older people (31+) 

whose trends changed in 2008. The changes in trend observed for male casualties by 

age group are very similar to the overall trends by age group, a s this is the larger group. 

For females, t he killed trend for casualties a ged 31+ has decreased gradually over time 

with no apparent change in trend in 2007, following the trend in serious casualties for 

the same age groups, quite closely. Young people and  children show a steep decline in 

2009.  
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Table 3 : Number and change in fatal casualties in 3 - year periods by age  

 Fatalities  Change in fatalities  

Casualty 

age  2000 - 02  2004 - 06  2008 - 10  

2004 - 06 

compared to 

2000 - 02  

2008 - 10 

compared to 

2004 - 06  

0 - 15  593  478  260  -19%  -46%   

16 - 30  3646  3579  2305  -2%  -36%   

31 - 60  3845  3550  2564  -8%  -28%   

61+  2206  1987  1481  -10%  -25%   

 

 

Figure 10 : Male killed and seriously injured casualty trend by age, 2000 - 2010  

 

Figure 11 : Female killed and seriously injured casualty trend by age, 2000 - 2010  


























































































































