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Foreword 
 
This report presents an analytical summary of earlier LINTU programme studies 
on crash violence and material produced in connection with those studies. The 
series of studies examined motor vehicle, pedestrian and bicycle accidents in dif-
ferent traffic environments. The series of studies is published on the programme’s 
web pages at www.lintu.info.  

All the studies, like this summary, are based on fatal accident data produced by 
road accident investigation teams and in-depth analyses of the data. The research 
teams in the crash violence study series and the steering groups of the studies in-
cluded representatives from the main fields of research and areas of expertise re-
lated to road safety. 

Accidents that involved exceptionally great risk-taking on the part of the 
motorist, such as driving while intoxicated, driving without a licence or very ex-
cessive speeding, were excluded from the detailed, in-depth analysis data in the 
series of studies. The extent of risk-taking in different traffic environments was, 
however, cursorily reviewed.  

The series of studies on crash violence is the result of several years of work. 
The latest accident data were used in each study, and for this reason the study 
years differ slightly. To make it easier to form a uniform general picture, an an-
alysis of the distribution of traffic deaths in 2002–2006, covering all operating 
environments, was conducted. In this conjunction the role of risk-taking in differ-
ent operating environments and the number of fatalities in normal traffic were also 
examined. 

The main observations on the risks of different traffic environments were gath-
ered from earlier in-depth analysis data and evaluated. Finally, this report pulls 
together the main conclusions on how to develop the road transport system in 
such a way that the amount of crash violence a person can withstand would not be 
exceeded during normal use of the system in different operating environments. 

This summary was compiled by M.Sc. (Tech.) Marko Kelkka at Sito Oy and 
M.Sc. (Tech.) Saara Toivonen from the Finnish Transport Agency.  
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1 Crash violence within the 
road transport system 

 
Crash violence is understood as forces which are released in accidents and depend 
on the characteristics of the road transport system, and which may result in the 
death of system users.  

The LINTU research programme’s series of studies dealing with crash violence 
is based on the road safety vision adopted in a government decision in 2001. Ac-
cording to the vision, the road transport system must be designed in such a way 
that no one dies or is seriously injured in traffic. Traffic and related services 
should be developed according to people’s needs and requirements so that human 
errors do not have serious consequences. The LINTU reports on the series of stud-
ies are presented in the list of references.  

The objective of the series of studies was to examine, on the basis of research 
material produced by road accident investigation teams, why fatal accidents occur 
even though people have acted within the operating limits of the road transport 
system and according to the main rules of traffic. Which characteristics of the 
road transport system expose people to collision forces and death following an 
accident, and why? Which factors recur and are common to a significant number 
of incidents? For this reason the analyses emphasised fatal accidents in normal use 
of the road transport system, their types and circumstances, injury mechanisms 
and causes of death. On this basis, the possibilities of utilising various measures to 
reduce crash violence and traffic deaths were investigated. On the other hand, the 
role of various types of risk-taking in traffic fatalities was examined. The research 
was multidisciplinary and the research teams included various compositions of 
specialists in road engineering, vehicle technology, medicine and psychology. 

Because of the differences in the types of fatal accidents, speed levels, charac-
teristics of the traffic environment, etc., the operating environment of road traffic 
was categorised for the studies as follows:  
• single-carriageway main roads (class I and class II main roads) outside of 

population centres  
• streets and roads within population centres 1 
• motorways  
• regional and connecting roads outside of population centres  
Risks of the road traffic system in normal use of the system are presented in this 
summary by operating environment, primarily as a recap of separate in-depth ana-
lyses done earlier. The underlying thought in the analyses was to examine the risk 
of death to which road users are exposed by the road transport system. For this 
                                                
1 Streets and roads owned by municipalities or the state, marked with built-up-area traffic signs 
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reason, the emphasis was on accidents that occurred within the normal operating 
limits of the road traffic system; incidents that were deemed to involve intentional 
risk-taking were excluded from the in-depth analysis data, as were deaths resul-
ting from attacks of illness.  

 

The following cases were considered to be accidents that occurred in 
normal traffic: 
• the driver was not inebriated (had less than 0.5 ‰ alcohol in his/her blood) 

nor under the influence of drugs or other intoxicants 
• the driver had a valid driving licence 
• the driver did not drive at very excessive speed (according to the investigation 

team the driver did not exceed the speed limit by more than 10 km/h in a 
population centre, 20 km/h on a motorway or 20 km/h elsewhere) 

• the driver was not suicidal 
• the dead person in the motor vehicle was using a mandatory safety device (e.g. 

seatbelt, motorcycle helmet) 
• the dead pedestrian or biker did not exhibit completely exceptional behaviour 

such as heavy inebriation (> 2 ‰) or drug use nor was he/she an under-7-year-
old in traffic without adult accompaniment 

• the cause of death was not an attack of illness. 
The above-mentioned criteria applied to both drivers in an accident involving two 
motor vehicles. A biker without a helmet and a pedestrian without a reflector were 
not considered risk-taking; such cases were included in ordinary traffic accidents. 

The series of studies began with single-carriageway main roads. At the time the 
model used to examine crash violence within the road transport system was still in 
a state of development. The study focused on collisions between cars and single-
car accidents that did not involve clear risk-taking, as defined by certain criteria.  

Subsequent studies in the series first analysed the investigation teams’ overall 
data from the operating environment in question. Then, in-depth analyses of fa-
talities in normal traffic were limited to cases that did not involve intentional risk-
taking by the motorist. Pedestrian and biker fatalities were also analysed. Analysis 
of main roads was supplemented later in a similar manner. 

Primarily because of the characteristics of the different operating envi-
ronments, there was some variation in the principles applied in specifying the 
cases to be included in the in-depth analyses in the crash violence study series. To 
some extent, differences were also caused by the need to limit the number of in-
vestigation teams’ study folders read to a reasonable level. The inclusion criteria 
for different traffic environments are presented in detail in the appendix. 
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2 Review of traffic fatalities  
2.1 Traffic fatalities in Finland in 2002–2006 

A total of 1900 people died in traffic in 2002–2006, which comes to an average of 
380 people per year. When all the fatalities that were investigated by accident 
investigation teams are cross-tabulated by accident category and operating envi-
ronment, the largest categories of fatal accidents are head-on collisions on main 
roads and single-car accidents on regional and connecting roads. Other large cate-
gories of fatal accidents are pedestrian accidents on streets and roads in population 
centres, single-car accidents on single-carriageway main roads and in population 
centres and head-on collisions on regional and connecting roads. A relatively 
large number of bikers also die in population centres. 

Table 1. Number of deaths in all fatal accidents investigated by investigation teams in 
2002–2006. 

Operating environment 2002 2003 2004 2005 2006 Total Avg/year 
Single-carriageway main road 164 151 160 146 110 731 146 (38%) 

Regional or connecting road 117 98 93 104 97 509 102 (27%) 

Motorway 14 9 15 13 19 70 14 (4%) 

Street or road in a population centre 85 93 87 96 87 448 90 (23%) 

Other, or no information 19 30 31 39 23 144 29 (8%) 

Total 399 381 386 398 336 1900 380 
 

Table 2. Distribution of fatalities in different accident types by operating environment 
(Fatal accidents investigated by investigation teams in 2002–2006). 

Total 
Accident 
category 

Single-
carriageway 
main road 

Regional or 
connecting 

road 

Motorway Street or road 
in a population 

centre 

Other 

qty % 

Single-car 118 242 38 115 51 564  30% 

Turning 26 15 1 8 2 52 3% 

Overtaking 48 12 4 3 1 68 4% 

Crossing 55 24 0 38 7 124 6% 

Head-on 363 104 9 16 9 501 26% 

Rear-end 13 2 5 2 0 22 1% 

Bicycle 35 33 1 83 8 160 8% 

Pedestrian 34 27 8 127 12 208 11% 

Moped 9 17 0 11 11 48 3% 

Animal 19 17 2 0 1 39 2% 

Other 10 16 4 45 39 114 6% 

Total 730 509 72 448 141 1900 100% 
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Figure 1. Distribution of fatalities in different accident types by operating environment 
(fatal accidents investigated by investigation teams in 2002–2006). 

 

 
Figure 2. Distribution of fatalities in different operating environments by accident cate-

gory (fatal accidents investigated by investigation teams in 2002–2006). 
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2.2 Role of risk-taking in traffic fatalities   
Nearly half (49%) of the fatal accidents investigated by investigation teams in-
volved significant risk-taking, and five percent were found to be caused by an 
attack of illness. Risk-taking in different accident categories is examined in more 
detail in the appendix, which also presents a detailed look at the role of risk-taking 
in different environments from the standpoint of both fatalities in motor vehicles 
and deaths of pedestrians and bikers.  

 

Figure 3. All traffic deaths in 2002–2006: proportions of normal and risky behaviour in 
different operating environments. 

Table 3. Fatalities in different operating environments in accidents investigated by 
investigation teams in 2002–2006: normal behaviour, risk-taking and attacks 
of illness. 

Operating environment Normal traffic 
behaviour 

Significant 
risk-taking 

Attack of 
illness 

Total 

Single-carriageway main road 403 311 16 730 38% 
Regional or connecting road 187 303 19 509 27% 
Motorway 25 43 4 72 4% 
Street or road in a population centre 209 201 38 448 24% 
Other, or no information 51 78 12 141 7% 
Total 875 936 89 1900 100% 
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2.3 Fatalities in normal traffic 
Less than half (46%) of all traffic deaths were found to be consequences of nor-
mal traffic behaviour, i.e. actions that took place within the operating limits of the 
system.  

When accidents involving significant risk-taking are excluded from the acci-
dent data, accidents on main roads stand out. Table 4 presents the distribution of 
fatalities in normal traffic according to different accident categories. About the 
same amount of traffic deaths occur on lower-class roads as on streets and roads 
in population centres.  

The proportion of fatalities in normal traffic is largest on single-carriageway 
main roads (55%) and on streets and roads in population centres (47%), and 
smallest on motorways (35%) and regional and connecting roads (37%). 

The proportion of fatalities in normal traffic by accident category is greatest in 
bicycle (84%), turning (67%), crossing (65%), pedestrian (64%) and head-on col-
lisions (54%). The proportion of fatalities in normal traffic is smallest in moped 
(15%) and single-car accidents (18%). 

Table 4. Fatalities in normal traffic in 2002–2006 by accident category. 

Accident 
category 

Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Single-car 39 10 37 11 4 101 
Turning 23 1 9 2 0 35 
Overtaking 24 1 3 0 0 28 
Crossing 40 0 16 19 5 80 
Head-on 203 3 54 4 6 270 
Rear-end 6 3 1 1 0 11 
Bicycle 31 1 29 67 6 134 
Pedestrian 17 3 21 87 6 134 
Moped 3 0 2 1 1 7 
Animal 14 1 9 0 1 25 
Other 3 2 6 17 22 50 
Total 403 25 187 209 51 875 

 
The largest accident categories by operating environment are head-on collisions 
on single-carriageway main roads and pedestrian and bicycle accidents in popula-
tion centres. There are also a significant number of fatalities at junctions (both 
crossing and turning accidents) (Figures 5 and 6). On regional and connecting 
roads, the greatest number of fatalities in normal traffic occurred in head-on colli-
sions. Fatalities among pedestrians and bikers are a major problem – the third 
largest cause of death on single-carriageway main roads, the second largest on 
regional and connecting roads and by far the largest in population centres (3/4 of 
the total).  
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Single-car accidents account for a noticeably smaller proportion of fatalities in 
normal traffic (12%) compared with all fatalities investigated by investigation 
teams. On the contrary, head-on collisions unquestionably emerge as the largest 
single cause of fatalities. There are as many fatalities in pedestrian and bicycle 
accidents together as there are in head-on collisions. 

Figure 4. Fatalities in normal traffic in 2002–2006 by accident category. 

Figure 5. Fatalities in normal traffic in 2002–2006 by operating environment. 
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3 Risks in different traffic 
environments  

This chapter presents the most central safety problems in different operating envi-
ronments and the most essential development needs in the road traffic system, 
revealed by the series of in-depth analyses of crash violence conducted earlier. 
The conclusions are based on analyses of the incident sites, accident types, vehicle 
control, circumstances, persons involved, speeds, collision directions, injury 
mechanisms, causes of death, characteristics of the road and its surroundings, such 
as dense settlement, and other pivotal factors of fatal accidents in normal traffic. 
The fatality figures differ from those presented in the review in the previous chap-
ter because the time periods of the research data differ to some extent from each 
other. 

 

3.1 Single-carriageway main roads 

Traffic deaths on single-carriageway main roads often occur in head-on col-
lisions. Driving speeds are too high for this road type, where there is a high 
probability of colliding with an oncoming vehicle and the consequences are 
very serious due to the large amount of heavy vehicles, for one. Not even 
renewal of the vehicle stock can lower the risk of death at current driving 
speeds.  

A lack of pedestrian and bicycle traffic arrangements in areas of roadside 
settlement along main roads makes pedestrian and bicycle traffic unsafe at 
the current speed levels of vehicle traffic. The risk of death in a collision is 
very high. 

Fatalities in motor vehicles 

In 1994–2003, 542 people died in motor vehicles in normal traffic on single-
carriageway main roads. Clearly, most of them (58%) died in head-on collisions 
(Figure 6). In head-on collisions the oncoming vehicle was most often a passenger 
car, but also quite often a heavy vehicle (40%). The second highest number of 
fatalities was caused by crossing and turning accidents at junctions (17%).  

Most fatalities during winter months (November to March) occurred on snowy 
and icy roads. Most fatalities during spring and summer months (April to Septem-
ber) occurred on dry roads. The number of fatalities during summer and winter 
months was about equal. According to a separate additional analysis (Toivonen 
2007), fatalities in normal traffic on main roads were concentrated on class I main 
roads: routes 1–12 alone accounted for 2/3 of all fatalities on main roads (Figure 
7). Most of these fatalities (80%) occurred on busy stretches of road where aver-
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age daily traffic volume exceeded 4000 vehicles/day. Class II main roads ac-
counted for only 15 percent of all fatalities on main roads. 

 

 
Figure 6. Fatalities on single-carriageway main roads without significant risk-taking by 

accident category (sample from 1994–2003, only vehicle traffic). 

Figure 7. Fatalities on single-carriageway main roads without significant risk-taking by 
road number and traffic volume (sample from 1994–2003, only vehicle traffic, 
Toivonen 2007). 
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Heavy transports are concentrated on main roads. This is also apparent in the dis-
tribution of fatalities in head-on collisions. Fatalities in head-on collisions involv-
ing heavy vehicles were very strongly concentrated on central routes 1–12. Three-
fourths of all fatalities occurred on these roads. Nearly 80 percent of all fatalities 
occurred on roads with an average daily traffic volume over 4000 vehicles/day. 

Two different driving situations lead to head-on collisions: a lapse in steering 
(e.g. falling asleep or distraction), which was the most typical situation in summer 
driving conditions, and loss of control, which happened most often in winter driv-
ing conditions (Table 5). Only a small proportion of cases of swerving into the 
oncoming lane involved heavy vehicles. Most typically, the vehicle that swerved 
into the oncoming lane was a passenger car. In nearly 40 percent of the incidents, 
the oncoming vehicle was a heavy vehicle (Table 6). 

 

Table 5. Driving conditions and the situation at the moment of the accident in head-on 
collisions. A lapse in steering means, for example, distraction or falling 
asleep (sample from 1994–2003, only fatalities in head-on collisions in vehi-
cle traffic, n = 302). 

Driving situation 
Driving conditions Overtaking Loss of 

control 
Lapse in 
steering 

Other Total 

Dry 7 13 101 8 129 

Wet  5 18 7 30 

Snowy 1 36 6 6 49 

Icy 2 73 13 5 93 

Other  1   1 

Total 10 128 138 25 302 
 

Table 6. Vehicles involved in head-on collisions (1994–2003, only vehicle traffic). 

1st vehicle vs. 2nd vehicle 
Number of fatali-
ties Proportion of fatalities 

Passenger car  passenger car 169 56% 

Passenger car  heavy vehicle 114 38% 

Heavy vehicle  passenger car 2 1% 

Heavy vehicle  heavy vehicle 2 1% 

Other 15 5% 

Total 302 100% 
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Figure 8. Seriousness of injury to a front-seat seatbelt user as a function of the speed 

change in the collision (∆v) in a head-on collision with another passenger car 
or heavy vehicle on a single-carriageway road (1994–2003)  

  
From the standpoint of a person’s surviving, two crucial factors in head-on and 
overtaking collisions are the vehicle’s passive safety and the speed change in the 
collision. The collision speed in EuroNCAP crash tests is 64 km/h. In such a 
change in speed (∆v) the driver and passenger should not be subjected to death or 
serious injury. 

The speed change in head-on collisions in 80 and 100 km/h speed limit zones 
most often was 70…100 km/h. If the oncoming vehicle was a heavy vehicle, the 
speed change may have been nearly twice the collision speed. Looking at all 
front-seat seatbelt users in passenger cars in a head-on collision, it can be seen 
that the proportion of fatalities begins to grow intolerably high when the change in 
speed exceeds 70 km/h (Figure 8). The data in the figure include head-on colli-
sions between passenger cars and either another passenger car or a heavy vehicle. 
The analysis includes 331 people. 

Seventeen percent of the fatalities on single-carriageway main roads occurred 
in turning and crossing accidents at junctions. Usually the accident occurred when 
the driver with the obligation to yield the right of way turned left or drove straight 
through the intersection. The proportion of crossing accident fatalities in the re-
search data (13%) was nearly three times that of even the data that included inten-
tional risk-taking. Indeed, after head-on collisions, crossing accidents were clearly 
the largest single cause of traffic fatalities in normal traffic on main roads. Over 
2/3 of crossing accidents occurred at four-leg intersections.  
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Figure 9. Driver and passenger fatalities by age and gender (based on the initial data 

for LINTU report 3/2006). 

 
 

 
Figure 10. Time of death of fatalities in accidents on single-carriageway main roads 

(LINTU report 3/2006). 
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Of all fatalities on single-carriageway main roads, 59 percent were men and 41 
percent were women. Two-thirds of those who died were drivers. The largest pro-
portion of drivers was in the 45–64-year-old age group (Figure 9). Three-fourths 
of the drivers were 25–64 years old. 

The consequences of the accidents were serious. Most – over 75 percent – of 
those who died as a consequence of the accident were killed instantly. Over 80 
percent of the victims died before receiving treatment. The most typical serious 
injuries were head and chest injuries, which were caused by hitting the interior of 
the car, being pierced by the car’s body structure or the car being crushed. 

The above results are based on data from 1996–2003 which were analysed in 
2006 (Lintu report 3/2006). In newer material from 2002–2006, the proportion of 
head-on collisions in fatal accidents in normal motor vehicle traffic is still 58 per-
cent, and the proportion of crossing and turning accidents is at about the same 
level. The most significant decrease in proportion took place in overtaking acci-
dents (11%  5%). On the other hand, the proportion of single-car accidents in-
creased (7%  11%). The most significant measures affecting traffic on single-
carriageway main roads that were implemented between the study periods were 
more automatic speed cameras and broader use of lower speed limits on busy 
roads during the winter and the dark time of year. 

Pedestrian and biker fatalities  

In 2002–2006, 20 pedestrians and 31 bikers died in normal traffic, without signifi-
cant risk-taking, on single-carriageway main roads. The age distribution of pedes-
trian fatalities was very even, with slightly more young adults affected. However, 
most of the bikers – 84 percent – were over 64 years old (Figure 11). 

The speed limit at the accident sites in normal traffic on class I and class II 
main roads was 80 or 100 km/h. Except for two cases, the pedestrians were walk-
ing along the main road immediately before the accident; two-thirds of the bikers 
were approaching along a side road. A pedestrian and bicycle path or a crosswalk 
was not available in any of the incidents. Thirteen of the pedestrians (65%) and 23 
of the bikers (74%) had intentions of crossing the main road. Of those who did not 
intend to cross the road, only two bikers used the shoulder. The other six bikers 
and five pedestrians were either partly or fully on the carriageway at the moment 
of the collision.  

Two-thirds of the bikers died in statistical population centres and other areas of 
dense roadside settlement (over 30 residents/km²). Pedestrian accidents are not as 
concentrated in areas of dense settlement as are bicycle accidents, yet nearly 40% 
of them occurred in statistical population centres and other areas of dense roadside 
settlement (Table 7). 
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Figure 11. Age distribution of pedestrian and biker fatalities in accidents on single-

carriageway main roads in 2002–2006. 

 

Figure 12. Number of pedestrian and biker fatalities in accidents on single-carriageway 
main roads in 2002–2006 and the road class and speed limit at the accident 
site (road-specific or winter speed limit). 
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Table 7. Pedestrians and biker fatalities on single-carriageway main roads in 2002–
2006 by land-use category and intent to cross the road. 

Biker Pedestrian 

Intended to cross the road Yes No Yes No 
Not 

known Total 
30 or more residents/km²  16 5 7   30 

15–29 residents/km² 2 1 1 4  8 

less than 15 residents/km² (sparse settlement) 5 2 5 1  13 

Total 23 8 13 5 2 51 
 
 
 

3.2 Regional and connecting roads 

The risks of regional roads are quite similar to those of single-carriageway 
main roads. In addition, the geometry, crossfall, safety of the surroundings 
and winter maintenance level of regional roads are often poorer. 

The general 80 km/h speed limit on winding, narrow connecting roads gives 
an incorrect picture of a safe speed level. 

A lack of pedestrian and bicycle traffic arrangements on sections of the 
lower-class road network with dense roadside settlement makes walking and 
biking unsafe at current vehicle speed levels. The risk of death in a collision 
is very high. 

Fatalities in motor vehicles  

In-depth analysis of fatalities in normal traffic on single-carriageway regional and 
connecting roads covered 59 fatalities in motor vehicles in 2002–2006. The analy-
sis was limited to single-car, turning, crossing and head-on collisions of passenger 
cars and motorcycles registered in 1990 or thereafter. Of those who died in motor 
vehicles, 41% were at least 66 years old and 31% were at least 71 years old. The 
most serious injuries were head and chest injuries or multiple injuries. 

The in-depth analysis showed that 23 (39%) died in head-on collisions, 22 
(37%) in single-car accidents, ten (17%) in crossing accidents and four (7%) in 
turning accidents (Figure 13). 

Altogether fourteen people died in ten single-car accidents on regional roads, 
of which 11 as a result of falling asleep at the wheel or some other lapse in steer-
ing. The most significant single factor behind head-on collisions was loss of con-
trol of the vehicle, mostly due to slippery driving conditions. Most head-on colli-
sions and single-car accidents on regional roads take place in winter months. 
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Figure 13.  Research data on fatalities in motor vehicles in the in-depth analysis of 

regional and connecting roads (sample from 2002–2006). 

 
Most single-car accidents on connecting roads involved loss of control – all of 
these happened on curves.    

Six out of the ten drivers who died in head-on collisions on connecting roads 
had lost control of the vehicle. In five cases the road was slippery; the rest hap-
pened in summer conditions. In over half of the cases, deficiencies in the road’s 
geometry, sight distances or width contributed to the accident. 

Table 8. Number of fatalities and the driver’s action in single-car and head-on colli-
sions with no intentional risk-taking on regional and connecting roads (sam-
ple from 2002–2006). 

Single-car accidents Head-on collisions Driver action 
Regional road Connecting road Regional road Connecting road 

Total 

Loss of control 3 5 9 6 23 
Intentional control  1 1 2 4 
Lapse in steering 11 2 3 2 18 
Total 14 8 13 10 45 

 
The in-depth analysis showed ten people died in a crossing accident when a pas-
senger car driver on a connecting road drove in front of a vehicle on a regional 
road. The problem was that the driver driving along the side road did not notice 
the vehicle approaching along the main road even though visibility was good as 
far as the weather was concerned. Drivers on a side road are obligated to yield the 
right of way, which is usually indicated with a yield sign.  

Loss of control in winter driving conditions was also a major factor in head-on 
collisions in overview material from the same years covering a wider range of 
vehicles. A lapse in steering was the cause of single-car accidents on regional 
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roads slightly more often than loss of control (58% / 42%), while on connecting 
roads loss of control was more common than a lapse in steering (42% / 58%). 

 

Pedestrian and biker fatalities 

In 2002–2006, 23 pedestrians and 31 bikers died in normal traffic without risk-
taking on regional and connecting roads. Accidents between a pedestrian and a 
motor vehicle in the in-depth analysis occurred more often on regional roads. 
Nearly equal numbers of accidents between a biker and a motor vehicle happened 
on regional and connecting roads (Table 9). 

Table 9. Road classes and pedestrian and biker fatalities by accident group in the in-
depth material on regional and connecting roads. 

Accident group  
Road class 

Pedestrian vs. 
motor vehicle 

Bicycle vs. motor 
vehicle 

Only pedes-
trian or bicy-

cle* 

Exceptional 
cases** 

Total 

Regional 11 13  2 26 

Connecting 5 14 2 6 27 

Ped./bicycle path   1  1 

Total 16 27 3 8 54 
* Single-bicycle accident or a collision between a bicycle and a moped 
** Intoxicated person lying, wandering or fighting on the carriageway, etc. 

 
Sixty-three percent of accidents between a pedestrian or bicycle and a motor vehi-
cle took place in areas of dense roadside settlement (over 30 residents/km2), and 
31 percent happened in sparsely populated areas. 

Speed limits in areas of dense roadside settlement were relatively high, con-
sidering road arrangements: 11 pedestrian and biker fatalities occurred where the 
speed limit was 60 km/h, 19 where it was 80 km/h and one where it was 100 km/h 
(Table 10).  

Both pedestrians’ and bikers’ most serious injuries were most often multiple 
injuries, followed by head injuries.  

 

Table 10. Pedestrian and biker fatalities by land-use category and speed limit in the in-
depth material on regional and connecting roads. 

Speed limit at the accident site, km/h 

Land use 40 60 80 100 
ped./bike 

path Total 
30 or more residents/km²  2 11 19 1 1 34 

15–29 residents/km²   3   3 

less than 15 residents/km² (sparse 
settlement) 

  16 1  17 

Total 2 11 38 2 1 54 
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In accidents between a pedestrian and a motor vehicle, 63 percent (n = 10) of the 
pedestrians had intended to cross the road when the accident happened. In acci-
dents involving crossing the road, the situation was unexpected by the motorist 
nearly without exception. 

In five of the other six pedestrian fatalities (no road crossing), a separate pedes-
trian and bicycle path or a wider shoulder would have prevented the accident or 
significantly improved the pedestrian’s chance of surviving – however, such ar-
rangements did not exist. Using a reflector would most likely or possibly have 
saved the pedestrian from death. 

In accidents between a bicycle and a motor vehicle, situations in which the 
biker had intended to cross the road stood out in particular. Such cases accounted 
for 81% (22/27) of all the accidents. The situations were unexpected by the motor-
ist. Less than half (10/22) of the bikers were crossing the road from the right side 
to the left, often without checking for traffic coming from behind. Six bikers were 
approaching along a side road and either did not see the vehicle or thought he or 
she could cross the road in time. Six bikers were approaching along a private road, 
a street or a pedestrian and bicycle path with the intent of continuing along a pub-
lic or private road or a pedestrian and bicycle path on the opposite side. 

 

3.3 Motorways 

Inadequate swerve safety in the surroundings of motorways combined with 
high speeds makes road users significantly susceptible to the risk of death. 

In 2002–2007, 26 people died in motor vehicles in normal traffic on motorways. 
The in-depth material on motorways indicated that most traffic deaths happened 
in single-car accidents (11 fatalities). The number of fatalities in head-on colli-
sions is also noticeable (6 fatalities). The trend in traffic deaths is increasing, al-
though the number per year is low. 

 

Table 11. Annual number of fatalities in motor vehicle accidents on motorways with no 
intentional risk-taking (sample from 2002–2007). 

Year of incident 
Accident category 2002 2003 2004 2005 2006 2007 

 
Total 

Single-car  2 31 1 3 2 11 
Overtaking      2 2 
Head-on   21  31 1 6 
Rear-end    2 1  3 
Elk 1     1 2 
Other 1     1 4 
Total 2 2 5 3 7 7 26 

                1 two people died in the same accident 
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Most of the accidents involving swerving off the road were found to be caused by 
a lapse in steering. The most common reason for a lapse in steering was the driver 
falling asleep (Figure 14). 

The first object crashed into was most often a barrier (4) or the end of one (3). 
In three cases out of four the guard rail was an old, untested type. In the fourth 
case a motorcyclist crashed into a new N2-class road barrier which is safe for a 
passenger car but is very similar to the old type of barrier for a motorcyclist. In all 
the crashes into a barrier, the barrier functioned inadequately and contributed to 
infliction of fatal injuries. 

 

 
Figure 14. Driver’s actions in fatal accidents resulting from swerving off the motorway. 

 
During the six-year period, altogether six people died in four head-on collisions 
without intentional risk-taking on motorways. In only one accident the vehicle 
swerved over the median into the oncoming lane. In the other three accidents an 
elderly driver entered the motorway from the interchange in the wrong direction.  
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3.4 Streets and roads in population centres  

Driver behaviour and population centre traffic arrangements that weakly 
support anticipation and right-of-way regulations subject pedestrians to a 
significant risk of death. This is furthered by the possibility to drive too fast 
and difficulty in detecting pedestrians in the dark.  

Motorists’ and bikers’ ignorance and difficulty in interpreting right-of-way 
regulations subject bikers to a significant risk of death. This risk is increased 
by difficulty in interpreting the traffic arrangements and bikers neglecting 
to use a helmet. 

Fatalities in motor vehicles  

In 2000–2005, 32 people died in motor vehicles in normal traffic in population 
centres. The proportion of normal traffic in fatal motor vehicle accidents in popu-
lation centres is only about 15%.  

Altogether 32 people – 24 drivers and 8 passengers – died in accidents that did 
not involve intentional risk-taking. 

 

Table 12.  Fatalities in motor vehicle accidents with no intentional risk-taking and acci-
dent type in 2000–2005. 

 Accident type Driver Passenger Total 
Single-car 4 3 7 

Turning 2 0 2 

Crossing 10 2 12 

Head-on 2 0 2 

Other 6 3 9 

Total  24 8 32 
 

Crossing accidents are most common. In 2/3 of the cases the person who died was 
over 65 years old. The speed limit at the site was usually 50 km/h. The other vehi-
cle in 2/3 of crossing accidents and accidents in general was a heavy vehicle. The 
distribution of accident types is quite similar in newer material from 2002–2006. 
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Figure 15.  Pedestrian fatalities on crosswalks of main streets and collector streets in 

normal traffic in population centres in 2000–2007 (LINTU 2/2010).   
 

Pedestrian and biker fatalities 

In 2000–2005, 120 pedestrians and 91 bikers died on streets and roads in popula-
tion centres in normal traffic without significant risk-taking. Of these, the deaths 
of 90 pedestrians and 76 bikers were analysed in more detail. A heavy vehicle or 
van was involved in about half of the pedestrian and biker fatalities. 
For pedestrians, crossing the street in a population centre is a risk, particularly 
for the elderly. Over 60 percent of the accidents occurred on a crosswalk. Even 
though the driver usually had an unobstructed line of sight to the crosswalk, he or 
she detected the pedestrian on the crosswalk or the pedestrian’s intent to cross the 
street so late that there wasn’t enough time to stop the vehicle. Pedestrians typi-
cally died at a crosswalk situated either before or after a junction on a main street 
or collector street where the vehicle was driving straight through the intersection. 
Slightly more than half of the fatalities occurred in daylight, the rest in twilight or 
darkness, usually on a road with streetlights. In about 75 percent of the accidents 
that took place in twilight or darkness the pedestrian was found to be difficult to 
detect due to dark clothing and lack of a reflector.   

In the cases subjected to in-depth analysis, elderly pedestrians’ fatal injuries 
may have been inflicted even a lower speeds, as simply falling down resulted in 
their head hitting the road surface.  

The current road transport system with its existing regulations and practices 
does not function in a way that is sufficiently safe for pedestrians walking in 
population centres. 
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Figure 16.  Biker fatalities at junctions and on crosswalks of main streets and collector 
streets in normal traffic in population centres in 2000–2007 (LINTU 
2/2010).  

 
Sixty-four percent of bikers who died were over 60 years old and 13 percent 
were over 80. 

Heavy vehicles were involved in about half of the biker deaths. Junctions were 
the most common locations, accounting for two-thirds of bikers’ traffic fatalities. 
Fifty-nine percent of bikers’ traffic fatalities happened on crosswalks or bicycle 
path crossings, most often on a crosswalk after a junction, with the vehicle driving 
on the main road straight through the intersection. Fatal biker accidents were also 
common in cases where the biker drove along a bicycle path in the direction of the 
main road and the vehicle approached along a side road. There were also a signifi-
cant number of cases where the biker was driving along the carriageway of a road 
with an obligation to yield the right of way and no bicycle path, and drove in front 
of a vehicle travelling along the main road. 

Most often the cause of death of the biker was a head injury resulting from fall-
ing or hitting the vehicle. In the case of a heavy vehicle, the biker was often run 
over by the vehicle, whereupon the cause of death was serious multiple injuries. 

Passenger car drivers usually had good circumstances and visibility, yet they 
noticed the biker’s intent so late there wasn’t enough time to stop the vehicle. In 
several cases when turning right, heavy vehicle drivers did not see the biker trav-
elling in the same direction. 

Particularly in the case of bikers, the study clearly indicated a lack of know-
ledge of or indifference towards traffic regulations. Often, bikers riding along a 
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crosswalk, a bicycle path that crossed the road or the carriageway of a road with 
an obligation to yield the right of way drove in front of a vehicle travelling along a 
road with the right of way. In some cases the motorist’s knowledge of traffic regu-
lations could also be questioned. 

This unavoidably creates a picture that bikers and motorists do not really know 
which is required to yield the right of way and when it is permissible to ride a bi-
cycle on a crosswalk. In addition, in nearly all the cases the biker had neglected to 
use a helmet. 
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4 Reducing fatalities in  
different traffic  
environments 

4.1 In general  
Less than half of all fatal accidents on main roads and in population centres occur 
in normal traffic without significant risk-taking. To significantly decrease the 
number of such accidents in line with the road transport safety vision, it is neces-
sary to especially prevent head-on collisions on single-carriageway main roads 
and reduce the number of pedestrian and bicycle accidents on streets and roads in 
population centres. This chapter primarily discusses measures for eliminating and 
lowering the risks of death in normal use of the road transport system. The chapter 
concludes with a brief look at risk-taking and a discussion of the approach of the 
research. 

The proposals for reducing risks are mainly compiled from the results of earlier 
studies on crash violence. Nevertheless, the results of more recent LINTU reports 
were taken into consideration in compiling the proposals – the main sources being 
studies dealing with the possibilities of using inexpensive median barriers on main 
roads and reducing pedestrian and biker fatalities in population centres by improv-
ing traffic arrangements (LINTU reports: 5/2007, 1/2009, 2/2010). 
 

4.2 Single-carriageway main roads 
Head-on collisions under control with median barriers 

Fatalities resulting from head-on collisions are the central safety risk on single-
carriageway national main roads stemming from the road traffic system. The road 
maintainer can eliminate this risk or reduce it substantially by either preventing 
vehicles travelling in opposite directions from colliding with each other or lower-
ing speed limits so that collisions do not create a risk of death.  

To prevent fatal head-on collisions, it would be very justifiable to convert busy 
main roads into dual-carriageway roads or equip them with a median barrier. 
However, it currently appears no large-scale renovation of main roads is to be 
expected. On the other hand, a large portion of head-on collision fatalities happen 
on busy roads which are already wide enough to allow construction of a median 
barrier – provided that one lane in each direction is considered sufficient. Accord-
ing to current guidelines, a median barrier can be built on an existing road if it is 
at least 10 metres wide. The requirement for a new road is 12 metres. Implementa-
tion models for new types of 1 + 1 + median barrier roads and their functionality 
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in traffic should be studied by means of practical experiments. Such a solution 
could be a cost-effective step on a path of development, as median barriers alone 
on busy roads would pay for themselves through savings in the cost of accidents 
in just a few years. Median barriers would be most beneficial to safety if they 
were built in long uninterrupted sections. From the standpoint of the functionality 
of traffic on main roads, 1 + 1 + median barrier sections should be interspersed 
with sections containing overtaking lanes. Another possibility is to leave sections 
of road suitable for overtaking without a median barrier between sections with a 
median barrier.  

Median barriers could be built most inexpensively in places where there is no 
roadside settlement or extensive agriculture, and therefore no need to make ar-
rangements for pedestrian and bicycle traffic or other local traffic. One possible 
model is examined in LINTU report 1/2009, which concluded that it would be 
possible to build around 1,000 kilometres of inexpensive median barriers on exist-
ing main roads. However, this would require experimentation on a practical scale 
and careful impact analysis.  

Building median barriers is the most practicable way to prevent fatal head-on 
collisions especially with heavy vehicles. Building even a moderate amount of 
median barriers would have an impact on a large portion of fatal head-on colli-
sions involving heavy vehicles. Most of these accidents occur on busy sections of 
routes 1–12 (average daily traffic volume at least 4,000 vehicles a day). If barriers 
cannot be built, driving speeds should be lowered significantly, considering a pas-
senger car’s speed change in a collision with a heavy vehicle.  

It is possible to decrease the number of deaths in head-on collisions between 
passenger cars significantly by even moderately lowering driving speeds, on con-
dition that the vehicles’ crash safety is good and they weigh the same amount. 
About 15% of people in passenger cars die when the change in velocity in a colli-
sion is 70 km/h; about half die when the change in velocity is 90 km/h.   
Thus, decisively important methods for significantly decreasing the number of 
fatal head-on collisions on main roads are:  
• Lowering driving speeds to 80 km/h or less. This would require speed limits 

and effective speed control as well as rapid renewal of the vehicle stock to im-
prove crash safety and make driver support systems more common. Lowering 
driving speeds would also reduce the number of fatalities in other accident 
categories. 

• Physical separation of directions of travel by means of median barriers, espe-
cially on important main roads with busy traffic. This measure would also 
have an impact on the number of fatalities in overtaking accidents and acci-
dents involving swerving to the left. 

It is no longer justifiable to implement new, single-carriageway, busy main road 
projects with a 100 km/h speed limit and only a centre line. One possibility that 
merits more detailed study is assistance in staying in one’s own lane, such as wide 
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median areas that provide feedback. This may be of help in summertime accidents 
where the driver drifts into the oncoming lane upon falling asleep. 

Softer road surroundings  

The safety of main roads would also be improved to some extent by alleviating 
the consequences of single-car accidents. Measures include repairing or replacing 
old barriers and softening the road surroundings, e.g. by improving the crash 
safety of junction embankments and culvert ends.  

Better winter maintenance 

Most fatalities in normal traffic during the winter months take place on icy or 
snowy roads as a result of losing control of the vehicle. Wintertime safety could 
be improved to some degree by further improving winter maintenance and provid-
ing traffic information that promotes the use of speeds suitable for slippery driv-
ing conditions. Even 80 km/h may be too fast for poor winter driving conditions. 
One possibility could be to examine the benefits of stopping traffic on problematic 
sections of road for the duration of maintenance procedures in exceptionally poor 
weather and driving conditions.  

Less junctions, but better ones 

The number of fatal accidents at junctions can be significantly decreased by facili-
tating the merging process: 
• design junctions to decrease the angle of impact in a possible collision  
• lower driving speeds at junctions and improve the detectability of the junction 

in all directions. 
By using well-designed roundabouts it is possible to strongly influence driving 
speeds at junctions, whereupon the most benefit can be obtained from vehicles’ 
crash resistance in possible accidents. Roundabouts would eliminate the two most 
common types of fatal accidents at junctions: driving straight ahead in crossing 
directions and turning left in front of an oncoming vehicle. 

Other measures worth considering are improving parallel road connections and 
simultaneously decreasing the frequency of private road junctions. Safer intersec-
tion designs should be used consistently at main road junctions and four-leg inter-
sections should be staggered to form three-leg intersections. If funding allows, 
grade-separated junctions could be built at the busiest junctions. 

Less danger posed by heavy vehicles  

Because heavy vehicles present a danger to other vehicles in a collision, it would 
be necessary to have less situations where heavy vehicles and other traffic meet. 
This need is emphasised especially if construction of median barriers on the busy 
central main road network does not progress. This can be affected at the road 
transport system level by transporting as much freight as possible on railways. 
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Land-use planning affects how much local passenger car traffic mixes with long-
distance heavy traffic on the main road network. One possibility could be to move 
heavy transports to a time when there is as little passenger car traffic as possible.  

Speed limits make pedestrian and bicycle traffic safer 

As first aid for the safety problems of pedestrian and bicycle traffic, speed limits 
in areas with dense roadside settlement should be adjusted in accordance with the 
guidelines compiled in 2009. In deciding on speed limits, pedestrians and bikers 
who also use the road should be taken into consideration, too. Speed limit adjust-
ments needed for automobile traffic, mentioned above, would also benefit pedes-
trian and bicycle traffic.  

It is necessary to significantly increase construction of pedestrian and bicycle 
paths along sections of main roads with dense roadside settlement. It is also ne-
cessary to develop more cost-effective alternative designs to supplement current 
guidelines. Some connecting needs of pedestrians and bikers could be imple-
mented with combined pedestrian and bicycle routes and private road junction 
arrangements. Biker fatalities are slightly more heavily concentrated in statistical 
population centres and other areas of dense roadside settlement than are pedestrian 
fatalities. Thus, focusing safety measures on settled areas would have a stronger 
impact on biker safety problems. 

In many places, crossing the main road in a sufficiently safe manner requires 
an underpass or overpass for pedestrian and bicycle traffic. In some cases a com-
bined underpass for passenger cars as well as pedestrians and bicycles could be a 
usable solution.  

Safe crossing on the same level as the main road requires attention especially 
in minor road safety measures, like speed limits. If it is considered justified to 
arrange crosswalks in areas with dense roadside settlement, special attention 
should be placed on lowering driving speeds and making the crosswalk and its 
users detectable. In addition, further studies are needed in order to develop other 
possible types of crossings. Roundabouts, which lower speeds, are also beneficial 
in making pedestrian and bicycle crossings safer. 
 

4.3 Regional and connecting roads 
Less head-on collisions with better winter maintenance 

More than half of head-on collisions on regional roads take place on a slushy, 
snowy or icy road surface. The number of such traffic fatalities could be reduced 
with road maintenance measures by improving the quality of winter maintenance. 
Attention has already been placed on this in winter maintenance policy. Reducing 
driving speeds, especially in winter, would also improve the situation.  
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Softer road surroundings and consideration of speed levels 

The largest single risk factor in single-car accidents on regional roads is falling 
asleep or a lapse in steering for some other reason. Significantly reducing the 
number of such traffic fatalities requires safety inspections of the road surround-
ings and consequent comprehensive softening of roadside surroundings.  

Measures similar to those presented above for main roads would apply to the 
busiest regional roads.  

The consequences of turning and crossing accidents would be less serious if the 
driving speed at the accident site were significantly lower than 80 km/h. 

Head-on collisions on connecting roads are typically preceded by a loss of con-
trol. It can justifiably be asked how the current 80 km/h general speed limit can 
apply to narrow roads with poor geometry and sight distances. On average, a 70 
km/h speed limit would be a safer driving speed on general speed limit roads. 

In most cases, single-car accidents on connecting roads are also linked to a loss 
of control of the vehicle. The best way to affect swerving off the road and the 
seriousness of the consequences is to lower driving speeds. Obstacles should also 
be removed in conjunction with road maintenance. 

Safer arrangements for pedestrians and bikers 

Improving the safety of pedestrian and bicycle traffic is important in the overall 
safety of regional and connecting roads, as these modes of travel account for over 
one-fourth of traffic fatalities in normal traffic on these types of roads – taken 
together, about as many fatalities as in head-on collisions. Pedestrian and biker 
fatalities are concentrated in statistical population centres and other areas of dense 
roadside settlement – nearly 2/3 of fatalities happen there. In considering risks 
related to the road transport system, a high speed limit was a factor in a large por-
tion of the accidents. It would be important to lower speeds in areas of dense 
roadside settlement in accordance with the 2009 speed limit guidelines. 

Inadequate circumstances for pedestrian and bicycle traffic are another signifi-
cant risk factor. This can be affected by constructing pedestrian and bicycle paths 
and safe road crossings. There is a major need for pedestrian and bicycle paths. It 
is also necessary to find more cost-effective designs to supplement existing guide-
lines. 

Many collisions, especially between bicycles and motor vehicles, occur at pri-
vate road junctions. Safety inspections of regional and connecting roads should be 
conducted and measures related particularly to improving sight distances, speed 
limits and traffic control should be planned and implemented.  

Road lighting improves the detectability and safety of pedestrian and bicycle 
traffic. Road lighting should be systematically increased also outside of popula-
tion centres in areas of densest roadside settlement. Dim road lighting should be 
replaced. 

 



 
34    LINTU 3B/2011 · Crash violence within the road transport system 

4.4 Motorways 
Renewal of obsolete guard rails and their ends 

Obsolete guard rails and their ends on motorways should be renovated or replaced 
where necessary to significantly decrease the risk of death or serious injury in 
single-car accidents. Necessary measures could be determined, for example, by 
means of competent safety inspections or by replacing old guard rails with new 
ones that meet current requirements.  

Effective prevention of incorrect choice of ramp and driving direction 

To prevent driving in the wrong direction, special attention should be placed on 
making it clear and easy to choose the correct motorway entrance ramp. This can 
be done with signs, markings indicating the direction of travel and the shape of 
the junction. It must also be made clear to anyone driving on a motorway that U-
turns are not allowed. 

 

4.5 Streets and roads in population centres 
Main emphasis on pedestrian and biker safety 

Most fatalities in population centres involve pedestrians and bikers. To lower the 
number of pedestrian fatalities, measures should be focused particularly on main 
streets and collector streets in large towns, but main streets and collector streets in 
other towns also need attention. Most biker fatalities happen on main streets and 
collector streets in towns. However, biker fatalities are not as concentrated in 
large towns as are pedestrian fatalities.  

Two-thirds of both pedestrian and biker fatalities take place at junctions. To 
prevent pedestrian fatalities, safer crosswalks over main streets and collector 
streets are needed at junctions. Prevention of biker fatalities requires measures 
that improve the safety of crosswalks and bicycle path crossings over main streets 
and collector streets in particular, but also over adjoining side streets. It would 
also be necessary to search for ways to improve the safety of junctions where the 
right of way is indicated with signs and bicycles use the carriageway. 

To decrease the number of pedestrian and biker fatalities, vehicle driving 
speeds need to be clearly lower than they currently are. Especially older pedes-
trians’ deaths are not necessarily due to a high-speed collision, but rather because 
the vehicle hit them and caused them to fall and sustain a head injury from hitting 
their head on the street surface.  

Traffic surroundings updated according to current guidelines 

Fatal pedestrian and bicycle accidents often took place in a location that was not 
designed according to current guidelines. This may partly be due to a lack of fi-
nancial resources, but in part it may also be that not enough attention is paid to 
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pedestrian and bicycle traffic conditions and safety. Comprehensive safety inspec-
tions of pedestrian and bicycle traffic arrangements should be conducted at least 
along main and collector routes in large population centres and deficiencies and 
the cost of fixing them should be recorded. More careful application of current 
population centre speed limit guidelines, pedestrian and bicycle traffic design 
guidelines and sign usage guidelines would significantly improve safety. On the 
other hand, more specific designs and bicycle path network analyses are needed 
when pedestrian and bicycle traffic design guidelines are renewed. 

Unambiguous, easily detectable crosswalks 

About 60 percent of pedestrian and biker fatalities in population centres occur on 
crosswalks and bicycle path crossings. It is necessary to improve their detecta-
bility. This would be facilitated with better standardised road markings, by plac-
ing crosswalk signs closer to the carriageway or in exceptional locations, by plac-
ing illuminated crosswalk signs above the crosswalk. In addition to signs, if the 
pavement type allows, road markings should also be used.  

In the case of a bidirectional bicycle path, a warning sign should be systemati-
cally placed in conjunction with the yield sign at the junction.  

Development and experimentation are needed in bicycle path arrangements and 
bicycle path crossings so that bikers and motorists are able to detect each other in 
time, know which right-of-way regulations apply in a given situation and use safe 
driving speeds. There is a need for warning or yield markings on the bicycle path 
and carriageway, since it appears right-of-way regulations are not always known 
and the importance of carefulness is not remembered. Such markings are needed 
to remind of both bicycle and motor vehicle traffic regulations.  

Traffic lights at junctions may also improve the safety of crosswalks. Neverthe-
less, separate stages are needed for turning motor vehicles and pedestrian and bi-
cycle traffic using a crosswalk after a junction – especially bikers driving straight 
ahead. One possible way to make it easier for motorists to detect pedestrians and 
bikers is to place stop lines further from the junction. 

Overpasses and underpasses for pedestrian and bicycle traffic are worth build-
ing on the busiest sections of main streets and collector streets if they can be im-
plemented as natural parts of pedestrian and bicycle paths or made a part of the 
town structure.  

In areas dominated by detached houses, it is worth improving lines of sight at 
junctions, lowering speed limits and experimenting with removing yield signs 
from the junctions to collector streets when there are no pedestrian and bicycle 
paths. 

Good lighting would facilitate detecting pedestrians and bikers. It would be 
good to experiment with and monitor intelligent systems that warn motorists 
about pedestrians and improve detection of pedestrians on crosswalks and to 
search for suitable operational surroundings for such systems.  
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Lower driving speeds via speed limits and structural measures 

To lower driving speeds it is necessary to drop speed limits, build structural speed 
reducers and control speeds more systematically. The speed limit on main streets 
and collector streets in a dense town structure should be 30 km/h; in a less dense 
town structure it should not exceed 40 km/h. Structural speed inhibitors are 
needed particularly on main streets and collector streets with the right of way. 
These speed inhibitors could be roundabouts in suitable locations, centre islands 
shaped to reduce speeds, raised junction areas, raised crosswalks, speed bumps 
preceding crosswalks or narrower sections on the carriageway.  

Good experiences have been obtained from stationary automatic speed control 
on national highways. Stationary automatic speed control should be promptly 
tested also on main streets in towns. Lowering driving speeds improves motor-
ists’, bikers’ and pedestrians’ possibilities of detecting each other and acting an-
ticipatively and safely.  

Side impacts at junctions are a risk for drivers  

The risk of death is small for motorists in normal traffic on streets and roads in 
population centres. Nevertheless, about 10% of fatalities in population centre traf-
fic happen in crossing accidents. It is necessary to fix attention on sufficiently low 
driving speeds from the standpoint of side impacts – with this type of accident in 
mind, speeds should be under 50 km/h.  

As the amount of moped traffic continues to increase, there is reason to also 
monitor the trend in moped traffic safety, albeit in the material at hand moped 
fatalities are not common in normal traffic. 

 

4.6 Vehicle technology 
On the basis of the crash violence study series, it can be said that passenger cars 
do not offer people in the car sufficient protection in an accident at current high-
way speeds and with today’s road arrangements. In general head-on collisions 
between a passenger car and a heavy vehicle on main roads, the passenger car is 
often crushed. Hitting vehicle structures that protrude into the passenger space is 
also a common cause of death in accidents on main roads – this also happens in 
collisions between passenger cars. In head-on collisions between vehicles of dif-
ferent weight, the speed change of the lighter vehicle is often too great for the 
human body to withstand.  

Accident studies have confirmed that cars which did well in crash tests were 
also safer in actual accidents. The side impact protection of modern vehicles is 
clearly better than it was in old cars. Airbags in front and curtain airbags on the 
sides can prevent the head and chest from hitting the steering wheel, front struc-
tures and side windows. Seat belt tensioners and load limiters alleviate especially 
chest injuries. However, crash tests are done at low speeds compared with high-
way traffic: front impact at 64 km/h and side impact at 50 km/h. Safety evaluation 
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of the tests does not include evaluation of a collision with a heavy vehicle. Indeed, 
the limitation of the tests is apparent in highway accidents, which even in normal 
traffic usually involve high collision speeds and the involved vehicles often have 
largely different masses.  

Nonetheless, it is beneficial to use safety devices. Accident investigation teams 
have estimated that 19% of all seatbelt users in vehicles involved in highway ac-
cidents were saved from death and nearly one-third suffered less serious injuries 
as a result of using a seatbelt, although 42% died. Forty percent of those sitting in 
the front seat of a car with airbags (drivers and passengers) died in highway acci-
dents because the vehicle was crushed or they hit parts of the vehicle that pro-
truded into the passenger space. One out of four survivors who sat in a seat pro-
tected by airbags was saved due to the combined effect of the airbag and a modern 
seatbelt system.  

The human body cannot withstand large deceleration forces. Safety cannot be 
improved enough simply by developing the vehicle’s accident protection, i.e. pas-
sive safety. At high speeds the focus of measures should be shifted to systems that 
prevent accidents. For example, the number of incidents involving loss of control 
of the vehicle in slippery driving conditions could be decreased by making sure 
the tires are in good condition and by promoting the use of modern stability con-
trol systems. In the data on single-carriageway main roads, according to the acci-
dent investigation teams, a stability control system or systems that maintain the 
driver’s attention could have decreased the number of fatal accidents about 15%. 
A stability control system together with good tires would also be beneficial in 
reducing the number of head-on collisions on slippery regional roads. Despite 
renewal of the vehicle stock, the road maintainor is still left with a major role in 
improving safety at highway speeds; road surroundings still require arrangements 
that interrupt accident chains and designs that alleviate the consequences of acci-
dents. 

At present, traffic in population centres is relatively safe for people inside cars. 
Yet, about half of those who died in crossing accidents died in normal traffic. Re-
newal of the vehicle stock and thereby better side impact protection will most 
likely reduce the number of these fatalities. 

Pedestrian and biker fatalities in population centres are a major problem – to-
gether they account for nearly three out of four fatalities in normal traffic. To re-
duce the number of these fatalities it is necessary to further lower driving speeds, 
as collisions with elderly pedestrians, who account for most of these fatalities, 
should be prevented completely. Simply dropping impact velocity is not enough. 
In monitoring vehicle speeds it is worth examining the possibilities of intelligent 
speed control. It would be necessary to also investigate what effects on pedestrian, 
biker and motorist fatalities in normal traffic could be expected with vehicle colli-
sion prevention and warning systems and emergency brake assist systems.  

Some of the newest vehicles record data on collision speeds and deceleration 
forces. This information should also be made available for use in accident investi-
gations.  
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Heavy vehicle drivers have difficulty detecting a biker traveling straight ahead 
when they are turning onto an adjoining street or road. A Ministry of Transport 
and Communication statute requires installation of mirrors that reduce blind spots 
on the passenger side of trucks. The statute applies to new trucks and trucks regis-
tered 1.1.2000 and thereafter. From the standpoint of biker safety, it would be 
good to also install mirrors on older vehicles that are still in use.  

Renewal of the vehicle stock should be promoted so that safer car body struc-
tures and new safety systems, such as stability control systems and driver alert-
ness monitoring systems, would become common. In addition, motor vehicles 
with a front end structure that is as safe as possible for the victim of an impact, 
including a pedestrian or biker, should be favoured. Nevertheless, it appears that 
renewal of the vehicle stock alone will not resolve fatal accidents even in normal 
traffic without other development of the road transport system. The physical en-
durance of a person inside a car on the highway already sets limitations, not to 
speak of pedestrian and bicycle traffic, which is present in areas with roadside 
settlement. In population centres, exceeding the impact endurance of pedestrians 
and bikers forms a clear limit condition in development of the road transport sys-
tem. 

 

4.7 Training, education and information 
Everyone in traffic should have an anticipative attitude 

The main challenge for training, education and information is to improve the 
safety of pedestrian and bicycle traffic – especially considering the target group in 
this series of studies, namely normal traffic.  

Nevertheless, even in this target group there was found to be ignorance, even 
indifference related to crosswalk regulations, pedestrian and bicycle right-of-way 
regulations and anticipative driving habits. Anticipative driving habits that take 
unprotected road users into consideration require more from motorists than simply 
obeying speed limits. They require adapting speeds to various circumstances and 
traffic situations. Motorists’ adoption of anticipative driving habits and compli-
ance with regulations, for example lowering normal driving speed when ap-
proaching a crosswalk, should be supported with various traffic arrangements and 
credible traffic control. Such measures would not only reduce risks brought about 
by thoughtlessness or attitudes, they would also help focus attention on unpro-
tected road users and possibly also promote changes in attitudes. Education about 
traffic regulations intended to ensure the safety of pedestrians and bikers should 
be increased for both motorists and bikers. More training and education is needed 
especially about right-of-way regulations between vehicle and bicycle traffic. It 
would also be necessary to increase both groups’ understanding of the signifi-
cance of speed in drawing correct conclusions and reacting to situations.  

Even though Finland’s winter and dark season speed limits on main roads have 
reduced the number of traffic fatalities significantly, there is reason to use even 
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lower speeds during poor driving conditions. It would be justifiable to include a 
separate notice in forecasts of driving conditions whenever the weather is ex-
pected to bring slush, ice or snow also to busy main roads. 

Reflectors and bicycle helmets 

Bikers who do not use a proper helmet and pedestrians who walk in the dark and 
twilight wearing dark clothing without a reflector are also a problem. This prob-
lem should also be addressed first of all through education. However, to remedy 
the situation, regulations probably also need to be changed – use of safety devices 
should be required and sanctions should be imposed for not using them. 

Drivers should be taught to recognise risks related to their driving 
ability  

In crossing accidents on regional and connecting roads, drivers – often elderly – 
who approached along a side road did not notice the vehicle approaching along 
the road with the right of way or they misjudged their own chances and drove in 
front of the vehicle on the main road, regardless of good visibility. Special atten-
tion should be placed on educating the elderly and assessing their ability to drive 
and advising them about risk identification when they are renewing their driving 
licence. The ageing of the population is increasing the importance of this, espe-
cially since a growing proportion of future seniors will have a driving licence. 

In addition to ageing, the ability to drive is also affected by other factors, such 
as tiredness and other things that decrease alertness, like illness. These comprise a 
considerable problem which so far has received too little attention. Future educa-
tion and information should address drivers’ driving condition and associated 
risks. It is also necessary to stress keeping one’s attention on traffic when driving. 

 

4.8 Viewpoints related to legislation 
Based on crosswalk regulations, pedestrians are considered parties in traffic who 
need special protection. However, adequate regulation of driving speeds, effective 
surveillance of crosswalk regulations that obligate motorists or structural cross-
walk arrangements are not employed to ensure that motorists are able to watch out 
for pedestrians also in practice. On the other hand, neither are clear regulations 
and sanctions imposed to obligate pedestrians to use a reflector in the dark or twi-
light. Even though lack of a reflector is not the main cause of pedestrian fatalities, 
using a proper reflector in the dark and twilight affects motorists’ chance of de-
tecting a pedestrian.  

Unless regulations contain a separate stipulation for bikers, they are generally 
treated as equivalent to motorists in traffic. Right-of-way regulations between 
motorists and bikers are complex. Nevertheless, neither training nor a driving 
permit is required to ride a bike. Neither are there clear regulations and sanctions 
that obligate a biker to use an important safety device, i.e. a helmet. Even though 
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helmets would not save all bikers from death, they would significantly improve 
safety. On the other hand, if it is justifiable to treat biking as a mode of travel re-
quiring special protection because of bikers’ weaker chances of surviving, this 
should be taken into account more clearly in traffic regulations, the speed limit 
system, motorists’ obligations to watch out and traffic arrangements.  

The functionality of bicycle right-of-way regulations should be analysed with 
practical traffic monitoring in situations where biker fatalities are concentrated. 
Current right-of-way regulations have not functioned in actual bicycle traffic envi-
ronments. However, if it is not deemed necessary to modify the regulations, it 
would be necessary to develop solutions that support the right-of-way regulations 
(speed limits, road markings, use of colours on the pavement, speed-inhibiting 
structures, traffic signs and supplementary signs).  

Given the great risk of death of pedestrians and bikers both within and outside 
of population centres, there is reason to consider whether bikers’ use of a helmet 
and pedestrians’ use of a reflector during dark and twilight periods should be 
made mandatory and non-use subject to sanctions. This would most likely also 
increase the demand for bicycle helmets and outdoor clothing with reflecting sur-
faces and thereby expand product development and supply.  

To obtain the best benefits of lower 30 and 40 km/h speed limits in population 
centres, automatic speed control should be increased and its preconditions im-
proved. Safety cameras could be installed at junctions and developed to monitor 
compliance with crosswalk and bicycle right-of-way regulations in addition to 
automatic speed control. 

Driver tiredness was found to be a probable risk contributing to about 15 per-
cent of the traffic fatalities in normal traffic on single-carriageway main roads. In 
an additional 17 percent, tiredness was considered a possible risk factor. Accord-
ing to the Roads Act, it is not permissible to drive a vehicle when tired. However, 
there are no unambiguous interpretations of the state of tiredness. Professional 
drivers must comply with regulations on driving times, pauses and rest periods, 
but there are no corresponding regulations for private traffic. The police’s possi-
bilities to determine a driver’s tiredness during a traffic stop check should be sup-
ported with interpretations of tiredness and by developing test methods. 

The in-depth analysis did not include persons whose death was caused by an 
attack of illness. However, autopsies of people who died in accidents also pre-
sented illnesses that possibly could have contributed to the accident even though 
the person died as a consequence of the accident. Such illnesses that possibly af-
fected in the background were found in about 10 percent of the drivers in the data 
on single-carriageway main roads. Doctors are obligated to report illnesses that 
affect the ability to drive, but support is needed for assessment of this ability. 
Road safety risks related to illnesses should be studied more closely. 
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5 Discussion and  
conclusions  

5.1 Risk-taking in road traffic 
Significant risk-taking and deaths caused by attacks of illness were left out of the 
in-depth study used to assess risks of death in normal use of the road transport 
system and possibilities of preventing those risks. The purpose of the in-depth 
studies was particularly to determine if the road transport system functions in a 
safe manner when it is used according to its intended purpose. However, leaving 
out fatal accidents that involved risk-taking does not mean those who are respon-
sible for the road transport system do not have to worry about people who take 
risks.   

This chapter takes a brief look at the extent and types of risk-taking in different 
traffic environments and discusses the possibilities of preventing fatalities involv-
ing risk-taking on a general level. 

Nearly half of the fatalities examined by accident investigation teams were 
found to involve significant risk-taking and 5% were deaths caused by an attack 
of illness. The role of risk-taking was smallest in fatalities on single-carriageway 
main roads and on streets and roads in population centres. The role of risk-taking 
was largest on motorways and on regional and connecting roads.  

When examined by accident category, the role of risk-taking in fatalities is 
smallest in bicycle, turning, crossing, pedestrian and head-on collisions. The role 
of risk-taking is largest in moped and single-car accidents.  

About 55% of all motor vehicle fatalities happened in accidents involving risk-
taking. In one-fifth of the accidents involving risk-taking, one of the parties in-
volved did not have a valid driving licence.  

The most common form of risk-taking in fatal accidents in motor vehicle traffic 
in all traffic environments outside of population centres was non-use of safety 
devices; they accounted for 57–69% of all motor vehicle accidents that involved 
risk-taking. The next two most common forms of risk-taking on both single-
carriageway main roads and regional and connecting roads were intoxication (46–
55%) and very excessive speed (42–57%).  

The largest single form of risk-taking in fatal accidents in motor vehicle traffic 
on streets and roads in population centres was very excessive speed (74% of risk-
takers). The next largest were non-use of a safety device and driving while intoxi-
cated (53–58%). Only about one out of ten single-car accidents in motor vehicle 
traffic in population centres took place in normal traffic. 

About one-fourth of pedestrian and biker fatalities occurred in accidents that 
involved risk-taking. The most common form of risk-taking in these accidents was 
the pedestrian’s or biker’s very poor functional capacity (67%). In fatal pedestrian 
and biker accidents that involved risk-taking, the motorist drove at a very high 
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speed in 26%, was intoxicated in 7% and lacked a driving licence in 12% of the 
cases. Two-thirds of the speeding accidents and slightly less than half of the poor 
functional capacity accidents happened on streets and roads in population centres. 

Motorways are an illustrative example of the difficulty of resolving the safety 
problem specifically by developing traffic arrangements. Traffic flows travelling 
in opposite directions are separated structurally, crossings happen at different lev-
els, the roadside surroundings are softened, guard rails have been built and reno-
vated, pedestrians, bicycles and slow vehicles are not allowed, winter speed limits 
are in use and winter maintenance is of high quality. Thereby motorways are the 
safest type of road in proportion to traffic volume. Nevertheless, traffic fatalities 
still occur even on motorways, mostly during summer months. Well over half of 
the traffic fatalities on motorways involve considerable risk-taking.  

The lower-class road network, especially connecting roads, is another type of 
example of the difficulty of resolving the safety problem specifically by develop-
ing traffic arrangements. The general speed limit on these roads – 80 km/h – often 
is too high for the circumstances, and driving at a lower speed is up to the driver 
and depends on the situation. However, excessive speeding is often present in 
fatal accidents. Fixing the road surroundings on the extensive, low-traffic-volume 
lower-class road network so that it would safely accommodate such speeds – often 
combined with none-use of safety devices – is just about impossible in practice.  

Thus, it is justifiable to lower speed limits on the lower-class road network. For 
the speed limits to be fully beneficial, it would be necessary to more effectively 
intervene in risk-takers’ actions.  

To some extent, fixing guard rails and their ends on motorways would also be 
beneficial to risk-takers. 

Preventing head-on collisions in normal traffic on single-carriageway roads by 
means of median barriers could also be beneficial to risk-takers, as would soften-
ing the road surroundings with various measures. More effective speed control 
might also be of some help.  

The number of single-car accidents involving speeding on streets and roads in 
population centres could be reduced with structural measures that inhibit driving 
speeds and more effective speed control, which measures are needed primarily for 
the safety of pedestrians and bikers. Most pedestrian and biker fatalities in normal 
traffic occur on main streets and collector streets. The distribution of speeding 
accidents on the street and road network in population centres was not, however, 
examined in this study.  

The possibilities of the above-mentioned normal traffic’s safety measures to 
reduce the number of accidents involving risk-taking are considerations that were 
not derived from or even checked from the material of the accident investigation 
teams in the series of studies. Separate studies are needed in order to be able to 
draw reliable conclusions.  

Risk-taking is currently so common in accident fatalities that it should be ad-
dressed more aggressively than it now is. The role of risk-taking is largest in sin-
gle-car accidents, where passengers also die. Risk-taking also appears in other 
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types of fatal accidents involving other parties. Thus, risk-taking does not only 
endanger the risk-taker’s own life, and cannot therefore be considered a private 
matter.  

It could be more effective to directly address the problems interpreted as risk-
taking in this study – non-use of safety devices, driving while intoxicated, exces-
sive speeding, driving without a licence – by means of vehicle technology and 
intelligent traffic systems rather than by trying to otherwise develop the road 
transport system to also accommodate accidents resulting from significant risk-
taking. Here systems that directly address risk-taking include breath alcohol igni-
tion interlock devices, intelligent speed control, speed limiters, intelligent safety 
devices, electronic driving licences, expanded automatic speed monitoring and 
possible new traffic control methods. The purpose of such systems and methods 
would be to either prevent significant risk-taking in traffic or raise the risk of get-
ting caught considerably from the present level. It would be worth developing 
systems that directly address risk-taking as standard equipment in the vehicle 
stock; meanwhile they could be required as a condition for driving for someone 
who has been caught for a traffic rule infraction.  

 

5.2 Discussion on the approach of the research 
The criteria for interpreting actions as risk-taking have been discussed in various 
connections, for example at the seminars where the study reports were presented. 
It has been asked why just motorists’ intoxication, excessive speeding, non-use of 
safety devices and driving without a licence are interpreted as significant risk-
taking? Why are pedestrians’ non-use of a reflector and bikers’ non-use of a hel-
met not considered significant risk-taking? 

The limitation applied in the studies is not an unambiguous scientific truth, but 
rather an approach to finding practical measures. On the other hand, the limitation 
criteria, applied regulations and traffic control in motor vehicle traffic are reason-
ably similar. Even after the series of studies was completed, the exclusion criteria 
seemed usable except that stricter elimination criteria could have been used for 
driving speeds. Now the limit was 10 km/h of excess speed in population centres 
and 20 km/h in sparsely populated areas. A stricter elimination limit would not 
have even excessively decreased the amount of in-depth material. On the other 
hand, it is not always very easy even for the accident investigation team to esti-
mate driving speed. Nevertheless, with the elimination limit used, excessive 
speeding was probably eliminated from the material.  

Non-use of seatbelts may be due to forgetfulness – not necessary intentional 
risk-taking by the driver or passenger. However, from the standpoint of the devel-
oper of the road transport system, it is a risk of the system if a vehicle can be used 
without safety devices. Driving while intoxicated can unquestionably be con-
sidered to involve risks. Dying from an attack of illness is not considered a traffic 
death in official road traffic statistics. 
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Traffic regulations are more lenient and surveillance is more difficult in non-
use of safety devices by pedestrians and bikers. The consequences are apparent in 
traffic in the low proportion of safety device users. As long as the situation con-
tinues in this manner, it can also be considered a risk of the system and normal 
behaviour. Although use of safety devices was not an elimination criterion in the 
in-depth study, the significance of safety devices and their non-use were nonethe-
less analysed in the study. 

The categorisation into normal traffic and significant risk-taking was done in 
order to be able to more closely study traffic deaths resulting from human error 
during normal use of the road transport system. However, it is difficult to say if 
the analysed accidents happened as a consequence of human error. How should 
human error in traffic be defined in general? Should other cases have been cate-
gorised as significant risk-taking, and what essential benefits would have been 
achieved from the standpoint of development of the system’s safety?  

In any case, the fatal accidents selected for in-depth study correspond better to 
normal use of the road transport system than those that were not included in the 
in-depth study. As fatal accidents happen year after year also without significant 
risk-taking, they must be taken into consideration in developing the road transport 
system. Planning cannot be based on the idea that man is gradually becoming er-
ror-free nor that only risk-takers are responsible for fatal accidents. It might be 
more feasible to base development of the road transport system on the principle 
that miscalculations happen in human activity and, given the opportunity, actions 
that can be interpreted as risk-taking will also be taken, and that humans as phys-
ical beings poorly withstand the forces produced in accidents in today’s traffic.   

In the crash violence series, multidisciplinary research teams with slightly dif-
ferent compositions went through an immense amount of information on fatal 
accidents that took place in what was interpreted as normal use of the road trans-
port system. In comparing the picture thus formed with the road safety vision that 
was the basis for the entire series of studies, the main conclusion that can be 
drawn is that the system comprised of traffic regulations, vehicles, street and road 
arrangements, traffic control, speed limits and surveillance does not adequately 
support a person who makes a human error in traffic. As a result of collisions, 
people are subjected to such great forces that an error often leads to death in nor-
mal use of the system. Would it be good to begin speaking more forcefully about 
not only road users’ risk-taking, but also risks contained in the road transport sys-
tem – or even programmed into it? 

On the other hand, road users’ risk-taking is such a wide-ranging problem in all 
traffic environments that we should not close our eyes to it. If so desired, modern 
intelligent traffic could be of significant help in going forward. 
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7 Appendices   
Specification of material 
Single-carriageway main roads 

The material in the analytical summary in Chapters 3 and 4 is from the LINTU 
3/2006 study, which consisted of in-depth analysis of only motor vehicle acci-
dents. The criteria shown in Figure 17 were applied to include only normal traffic 
in the study and as inclusion criteria for other material: 

 
Figure 17.  Specification of material included in in-depth analysis of fatal motor vehi-

cle accidents on single-carriageway main roads (LINTU report 3/2006). 

The material depicted in Figure 18 was used to conduct an in-depth analysis of 
pedestrian and bicycle accidents on single-carriageway main roads in conjunction 
with this summary. 
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Figure 18.  Specification of material included in in-depth analysis of fatal pedestrian 

and bicycle accidents on single-carriageway main roads (LINTU memo). 
 

Regional and connecting roads 

The in-depth material used in the summary is based on the LINTU 4/2009 study, 
which used a sampling of motor vehicle, pedestrian and bicycle accidents from 
the investigation teams’ folders. A more detailed specification of the material is 
given in Figures 19 and 20. 

 
Figure 19.  Specification of material included in in-depth analysis of fatal motor vehi-

cle accidents on regional and connecting roads (LINTU report 4/2009). 
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Figure 20.  Specification of material included in in-depth analysis of fatal pedestrian 

and bicycle accidents on regional and connecting roads (LINTU report 
4/2009). 

Motorways 

The material concerning motorways in the analytical summary is based on the 
LINTU 3/2009 research data, which covered motor vehicle accidents in 2002–
2007 (Figure 21) and briefly also pedestrian and bicycle accidents on motorways 
in 2002–2006. 

 

 
Figure 21.  Specification of material included in in-depth analysis of fatal motorway 

accidents (LINTU report 3/2009). 
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Streets and roads in population centres 

The material in the analytical summary is based on the LINTU 5/2008 study, 
which presented a general picture of all accidents in population centres on the 
basis of investigation teams’ electronic data and conducted an in-depth analysis of 
pedestrian and bicycle accidents on the basis of investigation teams’ folders. 
Specification of the in-depth analysis material is depicted in Figure 22. 

 
Figure 22.  Specification of material included in in-depth analysis of fatal pedestrian 

and bicycle accidents in population centres (LINTU report 5/2008). 
 
 

Table 13.  All fatal accidents reported by investigation teams in 2002–2006. 

Road class 2002 2003 2004 2005 2006 Total Avg/year 
Single-carriageway main road 133 135 126 125 103 622 124 

Regional or connecting road 107 91 83 90 93 464 93 

Motorway 14 8 13 12 18 65 13.4 

Street or road in a population centre 78 88 82 95 86 429 86 

Other 19 26 27 38 23 133 26.8 

Total 351 348 331 360 323 1713 342 
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All traffic deaths 

Most often the persons who died were passenger car drivers or passengers (63%), 
pedestrians (12%) or bikers (9%). The share of heavy vehicle drivers and passen-
gers was 3 percent, and mopeds and motorcycle drivers, 9 percent. 

A comparison with the number of fatalities reported by Statistics Finland indi-
cates that the investigation teams’ data are missing some pedestrian and bicycle 
accidents. Investigation teams also investigate accidents in which the cause is an 
attack of illness – this is reflected by the larger number of fatalities, especially 
involving passenger cars, than in Statistics Finland’s data. 

 

Table 14. Number of fatalities in fatal accidents reported by investigation teams in 
2002–2006 (including significant risk-taking) by vehicle type and mode of 
travel. The last column shows Statistics Finland’s figures by road user group 
in 2002–2006. 

Vehicle type Single-
carriage-
way main 

road 

Regional 
or con-
nect-ing 

road 

Motorway Street or 
road in a 

population 
centre 

Other, no 
infor-

mation 

Total 
(LVK) 

Statistics 
Finland 

Passenger car 540 365 50 173 64 1192 1139 

Van 34 13 2 4 5 58 

Truck 7 2 1 1 2 13 

Bus 27 2 0 2  31 

Semi-trailer 17 2 1 1 1 22 

118 

Motorcycle 20 33 9 25 8 95 

Light motorcycle 2 6 0 7 7 22 
119 

Moped 8 17 0 11 11 47 50 

Tractor 2 2 0  8 12 

Other 4 6 0  7 17 
26 

Bicycle 35 34 0 87 10 166 190 

Pedestrian 35 28 7 137 15 222 242 

Other light traffic 0 0 0 0 3 3  

Total 731 510 70 448 141 1900 1884 
 

Role of risk-taking 
The role of risk-taking in fatalities is the smallest in bicycle (13%), turning (33%), 
crossing (35%), pedestrian (36%) and head-on collisions (46%). The role of risk-
taking is the greatest in moped (81%) and single-car accidents (70%).  
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Table 15. Fatalities in accidents reported by investigation teams in 2002–2006 by acci-
dent category: normal behaviour, risk-taking and attacks of illness.  

Accident category Normal traffic 
behaviour 

Significant risk-
taking 

Attack of illness Total 

Single-car 101 393 70 564 30% 

Turning 35 17  52 3% 

Overtaking 28 39 1 68 4% 

Crossing 80 43 1 124 7% 

Head-on 270 230 1 501 26% 

Rear-end 11 10 1 22 1% 

Bicycle 134 20 6 160 8% 

Pedestrian 134 74  208 11% 

Moped 7 39 2 48 3% 

Animal 25 14  39 2% 

Other 50 57 7 114 6% 

Total 875 936 89 1900 100% 
 

 
Figure 23.  All traffic fatalities in 2002–2006: role of normal behaviour and risky 

behaviour in different accident categories. 
 

About 40 percent of all fatalities in motor vehicles occurred in normal traffic. 
Significant risk-taking played a part in 55 percent of the fatalities. An attack of 
illness was the cause of death in five percent of the cases. 

In all other operating environments except single-carriageway main roads, 
more people have died in motor vehicles as a result of significant risk-taking than 
in normal traffic. On this basis, safety problems especially on single-carriageway 
main roads cannot be resolved only by intervening in significant risk-taking; the 
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basic characteristics of the road transport system also require attention. On the 
other hand, risk-taking should be addressed in all operating environments in order 
to substantially decrease the number of traffic fatalities. 

 

 
Figure 24. Traffic fatalities in motor vehicles (incl. mopeds) in 2002–2006: proportion of 

normal behaviour, risky behaviour and attacks of illness. 
 
Most pedestrian and biker fatalities (73%) happened in normal traffic with no 
significant risk-taking.  

 

 
Figure 25. Traffic fatalities in pedestrian and bicycle traffic in 2002–2006: proportions 

of normal behaviour and risky behaviour. 
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Table 16. Fatalities in motor vehicles on main roads in 2002–2006 by accident cate-
gory: normal behaviour, risk-taking and attacks of illness. 

Accident category 
Normal traffic 
behaviour 

Significant risk-
taking Attack of illness Total 

Single-car 39 64 15 118 

Turning 23 3 0 26 

Overtaking 24 24 0 48 

Crossing 40 15 0 55 

Head-on 203 159 1 363 

Rear-end 6 7 0 13 

Animal 14 5 0 19 

Other 3 7 0 10 

Moped 3 6 0 9 

Total 355 290 16 661 
 

Table 17. Fatalities in motor vehicles on motorways in 2002–2006 by accident category: 
normal behaviour, risk-taking and attacks of illness  

Accident category Normal traffic behaviour Significant risk-taking Attack of illness Total 
Single-car 10 25 3 38 

Turning 1 0 0 1 

Overtaking 1 2 1 4 

Crossing 0 0 0 0 

Head-on 3 6 0 9 

Rear-end 3 2 0 5 

Animal 1 1 0 2 

Other 2 2 0 4 

Total 21 38 4 63 

Table 18. Fatalities in motor vehicles on regional and connecting roads in 2002–2006 
by accident category: normal behaviour, risk-taking and attacks of illness.  

Accident category Normal traffic behaviour Significant risk-taking Attack of illness Total 
Single-car 37 187 18 242 

Turning 9 6 0 15 

Overtaking 3 9 0 12 

Crossing 16 8 0 24 

Head-on 54 50 0 104 

Rear-end 1 1 0 2 

Animal 9 8 0 17 

Other 6 9 0 15 

Moped 2 14 1 17 

Total 137 292 19 448 
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Table 19. Fatalities in motor vehicles in population centres in 2002–2006 by accident 
category: normal behaviour, risk-taking and attacks of illness.  

Accident category Normal traffic behaviour Significant risk-taking Attack of illness Total 
Single-car 11 79 25 115 

Turning 2 6 0 8 

Overtaking 0 3 0 3 

Crossing 19 18 1 38 

Head-on 4 12 0 16 

Rear-end 1 0 1 2 

Other 7 18 6 31 

Moped 1 10 0 11 

Total 45 146 33 224 

Table 20. Fatalities in pedestrian and bicycle accidents on single-carriageway main 
roads in 2002–2006 by accident category: normal behaviour, risk-taking and 
attacks of illness. 

Accident category 
Normal traffic 
behaviour 

Significant risk-
taking Attack of illness Total 

Bicycle 31 4 0 35 

Pedestrian 17 18 0 35 

Total 48 22 0 70 
 

Table 21. Fatalities in pedestrian and bicycle accidents on motorways in 2002–2006 by 
accident category: normal behaviour, risk-taking and attacks of illness.  

Accident category 
Normal traffic 
behaviour 

Significant risk-
taking Attack of illness Total 

Bicycle 1  0 1 

Pedestrian 3 4 0 7 

Total 4 4 0 8 
 

Table 22. Fatalities in pedestrian and bicycle accidents on regional and connecting 
roads in 2002–2006 by accident category: normal behaviour, risk-taking and 
attacks of illness.  

Accident category 
Normal traffic 
behaviour 

Significant risk-
taking Attack of illness Total 

Bicycle 29 4 0 33 

Pedestrian 21 6 0 27 

Other  1 0 1 

Total 50 11 0 61 
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Table 23. Fatalities in pedestrian and bicycle accidents in population centres in 2002–
2006 by accident category: normal behaviour, risk-taking and attacks of ill-
ness.  

Accident category 
Normal traffic 
behaviour 

Significant risk-
taking Attack of illness Total 

Bicycle 67 11 5 83 

Pedestrian 87 40  127 

Other 10 4  14 

Total 164 55 5 224 
 

 
Figure 26. Traffic fatalities in motor vehicles (incl. mopeds) in 2002–2006: proportions 

of normal behaviour, risk-taking and attacks of illness. 
 

Motor vehicle traffic accidents that included risk-taking 

About 40 percent of all fatal accidents were considered to have happened in nor-
mal traffic. Significant risk-taking was included in 55 percent of fatal accidents. 
The proportion of attacks of illness (attack of illness as the cause of death) in 
these accidents was about five percent. 

About 55 percent of motor vehicle fatalities happened in accidents that in-
volved risk-taking. Two-thirds of those who died had not used a safety device. 
The driver (or in accidents with several involved parties, at least one of the dri-
vers) drove at excessive speed according to the criteria of risk-taking in 51 per-
cent, was intoxicated in 51 percent and drove without a licence in 22 percent of 
motor vehicle accidents that included risk-taking. 

The most common form of risk-taking in fatal motor vehicle accidents in all 
traffic environments outside of population centres was non-use of safety devices; 
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they accounted for 57–69 percent of all motor vehicle accidents that involved risk-
taking. The next largest forms of risk-taking on both single-carriageway main 
roads and regional and connecting roads were driving while intoxicated (46–55%) 
and excessive speeding (42–57%).  

The largest single form of risk-taking in fatal motor vehicle accidents on streets 
and roads in population centres was excessive speeding (74% of risk-takers). The 
next largest were non-use of safety devices and driving while intoxicated (53–
58%).  

Table 24. Fatal motor vehicle (incl. mopeds) traffic accidents that included risk-taking in 
2002-2006 by use of a safety device in the motor vehicle (statutory use of the 
safety device). 

Safety device Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Not in use 164 20 171 72 46 473 

In use 64 12 80 43 17 216 

Not known 11 3 7 9 3 33 

Total 239 35 258 124 66 722 

Table 25. Fatal motor vehicle (incl. mopeds) traffic accidents that included risk-taking in 
2002–2006 by excessive speeding (> 10 km/h in a population centre, > 20 
km/h on a motorway and > 20 km/h on other main roads). 

Excessive 
speeding 

Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Yes 100 12 147 92 16 367 

No 134 22 101 31 36 324 

Not  5 1 10 1 14 31 

Total 239 35 258 124 66 722 

Table 26. Fatal motor vehicle (incl. mopeds) traffic accidents that included risk-taking in 
2002–2006 by driving while intoxicated (alcohol, drugs, carbon monoxide, 
glue, paint thinner). 

Intoxication Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Intoxicated 110 18 143 66 34 371 

Not intoxicated 129 17 115 58 32 351 

Total 239 35 258 124 66 722 
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Table 27. Fatal motor vehicle (incl. mopeds) traffic accidents that included risk-taking in 
2002–2006 by the right to drive (valid driving licence). 

Driving 
licence 

Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

No 45 5 54 33 24 161 

Yes 194 30 204 91 42 561 

Total 239 35 258 124 66 722 
 
The proportion of persons driving while intoxicated increases as estimated road-
specific excess speed increases (Figure 27). When all operating environments are 
examined together, the greater road-specific exceeding of the speed limit in ques-
tion, the greater the proportion of accidents with the driver driving while intoxi-
cated. In motor vehicle accidents where the driver drove at least 40 km/h over the 
speed limit, 62 percent were driving while intoxicated, while in motor vehicle 
accidents where the driver drove according to the speed limit, 17 percent were 
driving while intoxicated. 
 

 
Figure 27.  Fatal motor vehicle (incl. mopeds) accidents in 2002–2006: estimated 

road-specific exceeding of the speed limit (km/h) and driver intoxication. 
 

Pedestrian and bicycle accidents that included risk-taking 

In pedestrian and bicycle accidents, not only the motorist’s speeding, driving 
while intoxicated and driving without a licence, but also the pedestrian’s or 
biker’s very poor functional capacity (e.g. very intoxicated), were considered to 
be risk-taking.  
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Seventy-three percent of all fatal pedestrian and bicycle accidents were con-
sidered to have happened in normal traffic. Significant risk-taking was included in 
26 percent of fatal accidents. The proportion of pedestrians and bikers who died 
because of an attack of illness was two percent. 

 

 
Figure 28.  Pedestrian and bicycle traffic accidents in 2002–2006: proportions of 

normal behaviour and risky behaviour. 
 

The largest form of risk-taking in fatal pedestrian and bicycle accidents that in-
cluded risk-taking was very poor functional capacity (67%). The motorist drove at 
excessive speed in 26 percent of the pedestrian and bicycle accidents that included 
risk-taking. The motorist was driving while intoxicated in 7 percent and driving 
without a licence in 12 percent of pedestrian and bicycle accidents that included 
risk-taking.  

Table 28. Fatal pedestrian and bicycle traffic accidents that included risk-taking in 
2002–2006 by excessive speeding (> 10 km/h in a population centre, > 20 
km/h on a motorway and > 20 km/h on other main roads. 

Excessive 
speeding 

Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Yes 1  6 18 2 27 
No 20 5 6 36 6 73 
Not known   1 1 1 3 
Total 21 5 13 55 9 103 
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Table 29. Fatal pedestrian and bicycle traffic accidents that included risk-taking in 
2002–2006 by driver’s intoxication (alcohol, drugs, carbon monoxide, glue, 
paint thinner). 

Intoxicated Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Intoxicated   1 5 1 7 
Not intoxicated 18 4 11 49 5 87 
Not known 3 1 1 1 3 9 
Total 21 5 13 55 9 103 

Table 30. Fatal pedestrian and bicycle traffic accidents that included risk-taking in 
2002–2006 by the driver’s right to drive (valid driving licence). 

Lack of a 
driving 
licence 

Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Yes 2  2 6 2 12 
No 19 5 11 49 7 91 
Total 21 5 13 55 9 103 
 

Table 31. Fatal pedestrian and bicycle traffic accidents that included risk-taking in 
2002–2006 by the victim’s functional capacity. 

Very poor 
functional 
capacity 

Single-
carriageway 
main road 

Motorway Regional or 
connecting 

road 

Street or road 
in a population 

centre 

Other Total 

Yes 18 5 8 32 6 69 
No 3  5 23 3 34 
Total 21 5 13 55 9 103 
 
 


