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Introduction 

According to the 2-BE-SAFE project, unlike 4-wheeled vehicles research, there is a lack of 

in-depth studies on accident causations, aimed at understanding behavioural and ergonomic 

factors, focussing on PTWs. This can be explained by a lack of suitable research tools such as 

instrumented PTWs and PTW simulators to study in detail the behaviour of PTWs.
1
 

1. Pan-European overview of existing in-depth studies and 
in-depth databases on motorcycle accidents 

According to our interviews with Member States’ experts and our research on existing 

European literature, we found out that 9 countries have undertaken in-depth studies on 

motorcycle accidents in the past: Austria, France, Norway, Sweden and the United Kingdom 

conducted stand-alone in-depth studies. 

In the other hand, the 2-BE-SAFE project analysed accidents from Finland, France, Greece, 

Italy and the United Kingdom. PTW accidents from Germany, Italy, the Netherlands and 

Spain were analysed within the APROSYS project. France, Germany, Italy, the Netherlands 

and Spain participated in the European in-depth study known as MAIDS. The VRUITS 

project conducted an in-depth on accidents in Austria, Finland, Spain, Sweden and the United 

Kingdom.  

According to our interview with the Irish expert, an in-depth accident causation study for 

PTWs is currently being prepared in Ireland.
2
 

Summary table 

Countries In-depth studies 

Austria 
Yes: IDAF 

Within VRUITS 

Belgium No 

Bulgaria No information 

Czech Republic No 

Denmark No information 

Estonia No information 

Finland 
Within 2-BE-SAFE 

Within VRUITS 

France 

Yes: 2RM Rapport 

Within MAIDS 

Within 2-BE-SAFE 

                                                 
1
 2-BE-SAFE project, CEESAR, D1: Rider / Driver behaviour and road safety for PTW, 24/09/2010 

http://www.2besafe.eu/sites/default/files/deliverables/2BES_D1_RiderDriverBehavioursAndRoadSafetyForPT

W.pdf  
2
 Marot, L. Delhaye, A. (2015), Member States Amplifying Questions – EU Road Safety Authorities’ views and 

recommendations, Annex 4 of the EC/MOVE/C4 project RIDERSCAN. 

http://www.fema-online.eu/riderscan/IMG/pdf/annex_4.pdf  

http://www.2besafe.eu/sites/default/files/deliverables/2BES_D1_RiderDriverBehavioursAndRoadSafetyForPTW.pdf
http://www.2besafe.eu/sites/default/files/deliverables/2BES_D1_RiderDriverBehavioursAndRoadSafetyForPTW.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/annex_4.pdf
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Germany 
Within APROSYS 

Within MAIDS 

Greece Within 2-BE-SAFE 

Hungary No information 

Ireland Partly: see RSA national strategy technical report  

Italy 

Within APROSYS 

Within MAIDS 

Within 2-BE-SAFE 

Latvia No information 

Lithuania No information 

Luxembourg No 

Malta No information 

Netherland 
Within APROSYS 

Within MAIDS 

Norway Yes: Norway fatal motorcycle accidents 2005-2009 report 

Poland No information 

Portugal No information 

Romania No information 

Slovakia No information 

Slovenia No 

Spain 

Within APROSYS 

Within MAIDS 

Within VRUITS 

Sweden 
Yes: The risk of injury to motorcyclists 

Within VRUITS 

Switzerland No information 

UK 

Yes: In Depth Study of Motorcycle Accidents 

Within 2-BE-SAFE 

Within VRUITS 

 

In addition, there are national and European databases listing the details of accident reports on 

motorcycle accidents. Based on accident reports, data collections at the scene of accidents and 

complementary surveys, these databases are used to determine causes and consequences of 

accidents.  

For data protection and data privacy reasons, these databases are not publicly available. 

Countries In-depth database Link 

Finland VALT database 

http://www.lvk.fi/en/Traffic-

safety/Traffic-Safety-Committee-of-

Insurance-Companies-VALT/  

France 
Accidenthèque Études Détaillées 

d’Accidents (EDA) 

http://www.lma.ifsttar.fr/equipements/a

ccidentheque-etudes-detaillees-

daccidents-eda/  

Germany 
German In-Depth Accident Study 

(GIDAS) 

http://www.vufo.de/forschung-und-

entwicklung/gidas/  

http://www.lvk.fi/en/Traffic-safety/Traffic-Safety-Committee-of-Insurance-Companies-VALT/
http://www.lvk.fi/en/Traffic-safety/Traffic-Safety-Committee-of-Insurance-Companies-VALT/
http://www.lvk.fi/en/Traffic-safety/Traffic-Safety-Committee-of-Insurance-Companies-VALT/
http://www.lma.ifsttar.fr/equipements/accidentheque-etudes-detaillees-daccidents-eda/
http://www.lma.ifsttar.fr/equipements/accidentheque-etudes-detaillees-daccidents-eda/
http://www.lma.ifsttar.fr/equipements/accidentheque-etudes-detaillees-daccidents-eda/
http://www.vufo.de/forschung-und-entwicklung/gidas/
http://www.vufo.de/forschung-und-entwicklung/gidas/
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United 

Kingdom 

On-The-Spot Accident Research Project 

(OTS) 

http://www.dft.gov.uk/rmd/project.asp?i

ntProjectID=11702  

United 

Kingdom 
COST 327 Database - 

European level 
Initiative for the global harmonisation of 

accident data (IGLAD) 
http://www.iglad.net/  

European level DEKRA database 
http://www.dekratechnologycenter.de/e

n/unfallforschung  

Global level 
International Road Traffic and Accident 

Database (IRTAD) 

http://www.internationaltransportforum.

org/Irtadpublic/index.html  

 

2. National in-depth studies on motorcycle fatal accidents – 
summary of findings 

 

2.1. Austrian in-depth study: IDAF by KfV
3
 

On behalf of the Federal Ministry for Transport, Innovation and Technology, the Austrian 

Road Safety Board (KfV) analysed in detail 212 motorcycle accidents involving fatalities 

between 2002 and 2004. 

The main conclusion of this analysis is that, in most cases, misjudgements of traffic 

conditions, overconfidence and carelessness resulted in fatal accidents, with motorcyclists 

responsible for their accident in half of the cases. 

Speed plays a major role in motorcycle accidents: in a quarter of the cases studied, the local 

speed limit has been exceeded, and in 29% of cases, speed was not adapted to seasonal 

conditions, particularly in the case of accidents involving young and/or inexperienced 

motorcyclists. 

Another striking finding is that a lot of fatal accidents occurred during test drives, when a 

motorcyclist just tries out a new motorcycle. This kind of situation often involved a lack of 

adequate protective clothing (and in some cases even without helmet), a lack of familiarity 

with the motorcycle and the temptation to test the vehicle’s limits. 

 

According to the VRUITS project, some results were not as expected and are somewhat at 

odds with the national data analysed. Each of the other databases is now described in turn. A 

summary of the analysis of the database is described and this is also compared to the CARE 

dataset. Analysis by the VRUITS project on the Austrian database:
4
 

                                                 
3
 KfV, Press release Motorrad: Hälfte der tödlichen Unfälle wegen nicht angepasstem Tempo,  

http://www.fema-online.eu/riderscan/IMG/pdf/in_depth_-_austria_-_idaf.pdf  
4
 VRUITS project, Deliverable 2.1 Technology potential of ITS addressing the needs of Vulnerable Road Users, 

Ongoing, http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf 

http://www.dft.gov.uk/rmd/project.asp?intProjectID=11702
http://www.dft.gov.uk/rmd/project.asp?intProjectID=11702
http://www.iglad.net/
http://www.dekratechnologycenter.de/en/unfallforschung
http://www.dekratechnologycenter.de/en/unfallforschung
http://www.internationaltransportforum.org/Irtadpublic/index.html
http://www.internationaltransportforum.org/Irtadpublic/index.html
http://www.fema-online.eu/riderscan/IMG/pdf/in_depth_-_austria_-_idaf.pdf
http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf
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2.2. Finnish in-depth study: VRUITS project
5
 

Analysis by the VRUITS project of the Finnish national database: 

 

 

2.3. French in-depth study: projet “2RM” by INRETS and LAB
6
 

Within the scope of the ANR-Predit “2RM” project, INRETS (The French National Institute 

for Transport and Safety Research) and LAB (LAB-GIE RE PSA/Renault) analysed 400 

detailed accidents reports and 1,000 police accident reports. 

In France, a powered two-wheeler is becoming an increasingly attractive mode of transport, 

                                                 
5
 VRUITS project, Deliverable 2.1 Technology potential of ITS addressing the needs of Vulnerable Road Users, 

Ongoing, http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf 
6
 INRETS and LAB, Rapport de synthèse final du projet « 2RM » (R 7.2), Accidentologie, Usage et 

Représentations des Deux-Roues Motorisés, August 2008 

http://www.fema-online.eu/riderscan/IMG/pdf/in_depth_-_france_-_2rm_rapport.pdf  

http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/in_depth_-_france_-_2rm_rapport.pdf
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above all offering the possibility to avoid traffic jams. While PTWs represent only 1.5% of 

vehicles (in terms of mileage), motorcycle accidents represent more than 23% of total road 

accident fatalities and 31% of injuries. 

21% of PTW accidents are caused by loss of control. In 79% of cases, the accident was in 

interaction with another vehicle.  

In 67.1% of accidents involving a PTW and another vehicle, the motorcyclist was not the 

primary responsible for the accident, but in 48.2% his behaviour contributed to a deterioration 

of the situation. As regards moped riders, they were responsible in 53.6% of the cases, and 

they had a more indirect responsibility in 28.7% of the cases. 

In general, PTW accidents are different to car accidents. They more often involved 

misjudgement of the situation or loss of control of the vehicle, explainable by such endogen 

variables as lack of experience, inadequate speed or high-risk behaviour, and by such 

exogenous variables as infrastructure issues or unexpected manoeuvres on the part of other 

road users. 

But, when it comes to motorcycling, a more comprehensive analysis of accidents is required 

as it involves a diversity of vehicles, usage and users. For example, it is necessary to 

distinguish between moped and motorcycle accidents. 

 

Though motorcyclists can make more errors of execution (misjudgement of the situation or 

loss of control) leading to an accident than car drivers, they are, nevertheless, less subject to 

general behaviour failure linked to alcohol consumption or sleepiness. 

Motorcyclists and moped riders are slightly different from the perspective of the elements 

responsible for their loss of control. Common factors for their accidents are high-risk 

behaviour, inappropriate speed, lack of experience or an issue with the road design. But such 

variables as the influence of the infrastructure design and adverse weather conditions will be 

more problematic for motorcyclists. On the other hand, moped riders are more vulnerable on 

account of their lack of attention, road damage, visibility problems and the influence of drugs. 
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Accidents involving other road users are where moped riders and motorcyclists differ most. In 

motorcycle accidents, it is often overconfidence that leads to a situation being misjudged, 

while in moped accidents, the main issue seems to be the decision to engage in a manoeuvre 

in contradiction to the road social code. 

When it comes to a car driver’s responsibility in an accident involving a PTW, perception 

failure occurred in 60% of accidents (only 45% in car-car accidents). 

Another interesting finding should be highlighted. 

In 38% of accidents involving an emergency situation, had the motorcycle been equipped 

with ABS this could have improved the situation or even avoided the accident.  

The analysis also shows that there was a correct wearing of the helmet in 100% of non-fatal 

motorcycle accidents, and in 92% of motorcycle fatalities. But in 40% of moped fatalities, the 

rider was either not wearing his helmet or wearing it in an incorrect way.  

 

2.4. Norwegian in-depth study: Special Analysis - Fatal Motorcycle 

Accidents 2005-2009
7
 

The Norwegian Public Roads Administration, in cooperation with the Norwegian Motorcycle 

Union and subsequently the National Mobile Police Service, analysed all fatal accidents 

involving motorcycles from 2005 to 2009, i.e. accident reports on 153 motorcycle accidents 

and 157 fatalities. 

The number of fatal motorcycle accidents has declined slightly in recent years. Since the 

number of motorcycles has increased during the same period (from 103,028 registered light 

and heavy motorcycles in 2005 to 132,888 in 2009) the risk has been reduced. 

 

From this study, different conclusions can be drawn. 

First, in 42% of the 153 accidents, the motorcyclist had shown normal behaviour (observing 

current regulations), in 16%, he committed minor infractions (infractions, but no high-risk 

behaviour), in 10%, he showed reprehensible behaviour (infractions and high-risk behaviour), 

while extreme behaviour was seen in 33% of the accidents. 

Incorrect judgements (62%) are more often the cause than inadequate machine control skills 

(47%). The rider did not have a licence in 25% of the accidents where inadequate skills were 

a triggering factor. In 20 of the 153 accidents (13%) the motorcyclist had over ten years of 

experience and could thus be regarded as experienced. In 50% of the accidents the rider had 

less than two years of experience. Younger people are the most vulnerable group when it 

comes to motorcycles. Most of those killed in a motorcycle accident during this period were 

under 34 years of age. 

                                                 
7
 Statens vegvesen, Special Analysis - Fatal Motorcycle Accidents 2005-2009, November 2011 

http://www.fema-online.eu/riderscan/IMG/pdf/norway_fatal_motorcycle_accidents_2005-2009_report.pdf  

http://www.fema-online.eu/riderscan/IMG/pdf/norway_fatal_motorcycle_accidents_2005-2009_report.pdf
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This mean that measures to reduce the 42% of the accidents where the motorcyclists are 

regarded as having observed the current regulations must be aimed at car driver awareness of 

motorcycles and the further development of a motorcyclist’s competence. 

 

Second, the issue of extreme behaviour needs to be addressed. 33% of the 153 accidents were 

caused by extreme behaviour (driving without a licence, and/or driving under the influence, 

and/or irresponsible and excessive speed and /or aggressive behaviour). The rider did not have 

a driving licence in 18% of the accidents. A total of 31 of the riders were under the influence 

of drugs or alcohol. Excessive speed is also often associated with accidents where the rider is 

under the influence of drugs or alcohol.  

 

Third, infrastructure and road conditions were the cause or a contributing factor in only 6% of 

the fatal accidents. Gravel or diesel spills on the road are often the causes that are attributed to 

road conditions. But in 22% (34 out of 153 accidents) of the cases, road conditions were a 

cause or contributing factor to an increase in the scope of injury. In half of these 34 accidents, 

the victim had hit a crash barrier post. Other factors included stone walls, non-cleared verges 

inside the safety zone and fuse boxes inside tunnels. In conclusion, infrastructure 

improvements are needed. 

 

Other interesting findings can also be highlighted. The motorcyclist himself/herself was at 

fault in 66% of the accidents. Responsibility was assigned based on who was the most 

obvious triggering party in the accident, regardless of legal liability. In 20% of the accidents 

the other party was responsible for the accident. When the other party was responsible, 8% 

were triggered by a car turning left at an intersection and failing to see the oncoming 

motorcyclist. A total of 3% of the accidents were triggered by cars entering a major road and 

failing to see the motorcyclist. 

Technical faults were registered as a cause or contributing factor in only 3% of the accidents. 

The technical faults were associated with worn tires and incorrect air pressure. 

There were a higher number of motorcycles that could be categorised as super sport bikes that 

were involved in accidents than motorcycles in the other categories. In half of the 48 

accidents in which super sport bikes were involved, the accident involved extreme behaviour. 

In 14% of the cases the motorcycle had been borrowed from others, while in 6% the 

motorcycle had been stolen. 
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2.5. Spanish in-depth study: smart RRS
8
 

In Spain, the number of road accidents decreased from 12,000 to just over 10,000 between 

1995 and 2003. Unfortunately, this steady decrease was reversed in just 2 years, with 

accidents involving motorcycles rising from10,211 in 2003 to 12,722 in 2005, an increase of 

more than 20%. The number of accidents involving motorcyclists is related to the sharp 

increase in the number of motorcycles on the roads. While this is a cause of the recent growth 

in accidents, the decrease in other vehicle accidents has consequently led to an increase in the 

proportion of these accidents, which now represent approximately 10% of all road victims. 

Most of the motorcycle accidents (about 70%) occur in urban areas, and usually result in just 

minor injuries, very different from other vehicle accidents. 67% of motorcycle accidents 

occur in urban areas and 31% in rural areas. However, 78% of motorcycle fatalities concerned 

accidents in rural areas. 

In urban areas, a motorcycle hitting a tree or a post is an accident scenario with a higher 

fatality risk (17%), while a collision with another vehicle represents a fatality risk of just 

0.7%. 

In rural areas, the accident scenarios with the higher fatality risk involve a motorcycle hitting 

a tree or a post (19.57%), hitting a safety barrier (11.5%), hitting a gutter or a kerb (10.47%), 

and hitting a wall or a building (9.43%). A collision with another vehicle represents a fatality 

risk of 6.9%. 

 

Analysis by the VRUITS project on the Spanish database:
9
 

 

 

 

                                                 
8
 Smart RRS project, D.2.1a – Report on revision of regulation UNE135900 

http://www.transport-research.info/Upload/Documents/201204/20120405_222142_80390_D_2_1a_version2.pdf 
9
 VRUITS project, Deliverable 2.1 Technology potential of ITS addressing the needs of Vulnerable Road Users, 

Ongoing, http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf 

http://www.transport-research.info/Upload/Documents/201204/20120405_222142_80390_D_2_1a_version2.pdf
http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf
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2.6. Swedish in-depth study: The accident risks of motorcyclists
10

 

The Swedish Road Administration carried out an in-depth analysis on fatal motorcycle 

accidents between 2000 and 2004. 

The number of motorcycles increased from 167,346 to 235,192 during the period 2000-2004. 

The total mileage also increased by over 40% during the same period, while the number of 

motorcyclists killed increased from 39 in 2000 to 56 in 2004. The risk of being killed on the 

road is up to 20 times higher for motorcyclists than for motorists. There are however 

considerable differences in risk between groups of motorcyclists. 

The main conclusions are that the accident and injury risk is greatest for young riders with 

limited experience. The risk is especially high if they ride a motorcycle of very high engine 

power in relation to its weight. 

The greatest risks are associated with young riders and motorcycles in the lowest and highest 

insurance classes (motorcycles of very high engine power in relation to their weight). In 

relative terms, the risk of being injured is lower for motorcycles in the intermediate insurance 

classes, while these motorcycles account for the highest proportion of the total mileage 

covered by motorcycles. 

The number of motorcyclists killed or severely injured increased at a slower rate during the 

period than the extent of motorcycle traffic, i.e. travel by motorcycle has become slightly less 

risky. 

 

Analysis by the VRUITS project of the Swedish national database:
11

 

 

 

 

                                                 
10

 VTI, Skaderisker för motorcyklister, 2007 

http://www.vti.se/en/publications/the-risk-of-injury-to-motorcyclists/  
11

 VRUITS project, Deliverable 2.1 Technology potential of ITS addressing the needs of Vulnerable Road Users, 

Ongoing, http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf 

http://www.vti.se/en/publications/the-risk-of-injury-to-motorcyclists/
http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf
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2.7. UK in-depth study: In-Depth Study of Motorcycle Accidents
12

 

A sample of 1,790 accident cases was considered, including 1,003 in detail, from Midlands 

police forces, involving motorcyclists of all ages and covering the period 1997–2002. 

In 1999 motorcyclists were approximately 28 times more likely to be killed or seriously 

injured on the roads in Great Britain than car drivers. 

 

Several interesting findings from this in-depth study can be highlighted.  

There seems to be a particular problem surrounding other road users’ perception of 

motorcycles, particularly at junctions. Such accidents often seem to involve older drivers with 

relatively high levels of driving experience who nonetheless seem to have problems detecting 

approaching motorcycles. 

Of the total cases, 681 (38%) involved right-of-way violations. However, less than 20% of 

these involved a motorcyclist rated as either fully or partly to blame for the accident. The 

majority of motorcycle right-of-way violation accidents were found to be the fault of other 

motorists. 

 

Motorcyclists themselves seem to have far more problems with other types of accident, such 

as those on bends, and overtaking or ‘filtering’ accidents. 

Over 15% of total cases involved loss of control on a bend, corner or curve. This type of 

accident is almost always regarded as primarily the fault of the motorcyclist rather than other 

road users, and it has already been shown that such accidents are more associated with riding 

for pleasure than accidents of other types. Riders having this type of accident are nearly three 

times as likely (compared to the whole sample) to be rated as ‘inexperienced’ by researchers. 

Though inappropriate speed for the bend is indicated in a large proportion of cases, there are 

also a number of cases where there seems no evidence of any failure except ones relating to 

lack of experience. 

The study also identified a subgroup of the sample cases in which the accidents specifically 

related to the way motorcyclists were able to manoeuvre their vehicles in ways frequently not 

appreciated by other motorists. 

Motorcycle accidents also occur when riders take the opportunity to pass slow moving or 

stationary traffic, which is often referred to as ‘filtering’. Though only slightly more than 5% 

of the whole sample identifiably involved a rider filtering, other drivers are more than twice 

as likely to be considered at fault in such accidents as the motorcyclists involved, though there 

is also evidence of an increased proportion of ‘combined fault’ accidents in this category. It 

seems that motorcyclists are, as it were, ‘subverting’ other drivers’ expectations of how traffic 

behaves in some cases. 

                                                 
12

 Department for Transport, In Depth Study of Motorcycle Accidents, November 2004 

http://www.fema-online.eu/riderscan/IMG/pdf/dft_indepth_mc_accident_study.pdf  

http://www.fema-online.eu/riderscan/IMG/pdf/dft_indepth_mc_accident_study.pdf
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Rear-end shunts account for over 11% of all motorcycle accidents in the sample, and riders 

are typically found to be more likely to be at fault than in accidents of other types. The 

evidence is that ‘at fault’ riders in shunt accidents tend to be younger, more inexperienced 

riders, on smaller capacity machines. Nearly 40% of them are riding scooters and mopeds, 

motorcycle types which account for only 17% of machines in other types of ‘at fault’ 

accidents. 

 

Analysis by the VRUITS project of the British national database:
13

 

 

 

 

2.8. European in-depth study: APROSYS project
14

 

The APROSYS project analysed national accident databases from Germany, Italy, the 

Netherlands and Spain. 

 

In Italy, the most common accident scenarios for mopeds are (1) an accident involving a car 

in an urban area on a straight road, (2) an accident involving a car in an urban area at an 

intersection and (3) an accident involving a car in a non-urban area on a straight road. 

For motorcycles, the most common accident scenarios are (1) an accident involving a car in 

an urban area at an intersection, (2) an accident involving a car in an urban area on a straight 

road, (3) an accident involving a car in a non-urban area on a straight road, and (4) an 

accident involving a car in a non-urban area at an intersection. 

 

                                                 
13

 VRUITS project, Deliverable 2.1 Technology potential of ITS addressing the needs of Vulnerable Road Users, 

Ongoing, http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf 
14

 APROSYS, project, SP4, Motorcyclists: Accident National Data, Deliverable AP-SP41-0001-C, 2005, 

http://www.fema-online.eu/riderscan/IMG/pdf/74617874.pdf 

http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/74617874.pdf
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In the Netherlands, almost 50% of moped victims in urban areas are in the 14-18 age bracket 

and do not use a helmet. The majority of accidents occur during the evening rush hour, on dry 

and clean roads, and on straights and intersections. The majority of accidents involve a car as 

opponent. Good weather results in a large amount of accidents, due to the large number of 

PTWs on the road.  

Inside urban areas most accidents involving another vehicle occur at intersections. Outside 

urban areas most of such accidents occur on straights. Outside the urban area, most single-

vehicle accidents with motorcycles occur in curves, while most such moped accidents occur 

on straights. 

In a quarter of run-off-the-road accidents a pole / tree is hit.  

 

In Spain, in urban areas, the most common accident scenario for mopeds is an accident 

involving a car at an intersection (approx. 1000 cases). The second most common scenario is 

a moped running off the road on a straight road and hitting a tree, a ditch or no object (approx. 

40 cases).  

In urban areas, the most common accident scenario for motorcyclists is an accident involving 

a car at an intersection (approx. 300 cases). Only 10 cases were related to a motorcycle 

running off the road. 

In non-urban areas, the most common accident scenario for mopeds is an accident involving a 

car at an intersection or on a straight road (approx. 375 cases). Mopeds running off the road 

on straight roads and on curves represented approximately 100 cases. 

In non-urban areas, the most common accident scenario for motorcyclists is an accident 

involving a car at an intersection, on a curve or on a straight road (approx. 200 cases). 

Motorcycles running off the road on curves represented approximately 120 cases. 

 

2.9. European in-depth study: MAIDS
15

 

MAIDS was an extensive in-depth study of motorcycle and moped accidents conducted in 

1999-2000 in five sampling areas located in France, Germany, the Netherlands, Spain and 

Italy. A total of 921 accidents were analysed using the methodology developed by the 

Organisation for Economic Cooperation and Development. 

The main findings are:  

 The primary contributing factors were misjudgements on the part of PTW riders 

(37.1%) and misjudgements on the part of the OV driver (50.4%).  

 In 10.6% of all cases, PTW rider inattention contributed to accident causation.  

 In 36.6% of all cases, the primary contributing factor was a perception failure on 

                                                 
15

 ACEM, MAIDS Final report 2.0, April 2009 

http://www.maids-study.eu/  

http://www.maids-study.eu/
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the part of the OV driver.  

 27.7% of PTW riders and 62.9% of OV drivers made a traffic-scan error which 

contributed to the accident.  

 32.2% of PTW riders and 40.6% of OV drivers engaged in faulty traffic strategies 

which contributed to the accident.  

 A difference in speed compared to the surrounding traffic was identified as a 

contributing factor for PTWs in 18.0% of all cases and a contributing factor for the 

OV in 4.8% of all cases.  

 The weather was a contributing factor or trigger for the PTW in 7.4% of cases.  

 

In detail, 3 contributing factors to accident causation were found. The first one was the human 

factor, then the environmental factor, and finally the vehicle factor. 

 

The human factor was determined as the primary contributing factor in 87.9% of all cases. 

PTW rider attention failure contributed to the accident in 10.6% of all MAIDS cases, and 

other vehicle driver attention failure contributed to 18.4%. 

PTW rider traffic-scan error was reported in 27.7% of all cases involving an OV. A traffic-

scan error was considered to be any situation in which the rider did not observe or perceive 

oncoming traffic or traffic that may have been entering the roadway from another direction. 

When compared to PTW riders, OV drivers were reported to have a much higher frequency of 

traffic-scan related errors. A traffic-scanning error related to accident causation was reported 

in 62.9% of cases involving an OV. 

A faulty traffic strategy was considered to be present whenever the PTW rider or the OV 

driver made a poor decision to perform a manoeuvre or movement. There were 596 cases in 

which the PTW rider was considered to have had some type of faulty traffic strategy. OV 

drivers were involved in approximately the same percentage of cases with a faulty traffic 

strategy as PTW riders. This strategy was considered to have contributed to accident 

causation in approximately half of the reported cases where a traffic strategy was required. 

In 73.8% of the cases, the PTW was considered to be travelling at a normal speed relative to 

the surrounding traffic or travelling in a condition without any other traffic. In 18.0% of cases 

the PTW rider was travelling at a speed which was either above or below the surrounding 

traffic and this speed difference was considered to be a contributing factor. In 8.1%, the PTW 

was travelling at an unusual speed, yet this speed difference made no contribution to accident 

causation. By comparison, for the other vehicle share, in only 4.8% of the cases the speed 

difference contributes to the accident. 

 

The environment was considered to be the primary accident contributing factor in 7.7% of all 
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cases. 

A roadway design defect was considered to be a condition which presented a danger to PTW 

riders based solely upon the design of the roadway. Roadway design defects were present in 

57 cases (out of 921). In 47% of those cases it did not contribute to accident causation; in 4 

cases, the design defect triggered the accident; in 7 cases the design defect was the primary 

contributing factor; while in 19 cases it was a contributing factor to the accident. 

A roadway maintenance defect was considered to be any roadway in poor repair or in need of 

repair. There were 146 reported cases (out of 921) of roadway maintenance defects. In 113 

cases (12.3%), it was not a contributing factor; in 8 cases, it triggered the accident; and in 25 

cases, it was the primary contributing factor or a contributing factor. 

A traffic hazard was considered to be a temporary roadway obstruction or any object or 

material that was in the roadway as a result of construction or roadway maintenance 

operations. In 34 cases (out of 921), the traffic hazard contributed to the accident in some 

way, either as the trigger (10 cases), as the primary contributing factor (6 cases) or a 

contributing factor (18 cases). 

Weather made no contribution to accident causation in 92.7% of MAIDS cases (854 cases) 

though was the trigger in 7 cases (0.8% of all cases). Heavy rain, snow or ice causing loss of 

control are examples of weather acting as a crash trigger. When the weather affected the 

driving or visibility conditions (e.g., heavy rain limiting visibility) and led to a collision, it 

was considered a primary contributing factor. There were 18 cases in which the weather was 

reported as being a primary contributing factor for the PTW (2.0% of all cases). The weather 

was also reported to contribute to accident causation in 42 cases (4.6% of all cases). 

A PTW vehicle failure was reported for any case where a PTW component failed or didn’t 

function correctly and this component failure or lack of function contributed to the accident. 

A total of 47 cases were reported in which this occurred. 

Seventy-two percent of all PTW failures were related to the tyre or wheel and most often this 

was reported as a tyre blowout or a tyre failure. There were eleven reported cases of brake 

problems (1.2% of all cases). 

 

2.10. European in-depth study: 2-BE-SAFE
16

 

The 2-BE-SAFE project analysed in depth 391 PTW accidents found in national databases in 

Finland, France, Greece, Italy and the United Kingdom. The main conclusions are:  

Moped riders are generally young users, with most of them under 18. At the time of their 

accidents, they had only less than one year of riding experience. They considered the moped 

as a mode of transport, not using it only for pleasure. Their mopeds were in a good state at the 

                                                 
16

 2-BE-SAFE project, CEESAR, D1: Rider / Driver behaviour and road safety for PTWs, 24/09/2010, 

http://www.2besafe.eu/sites/default/files/deliverables/2BES_D1_RiderDriverBehavioursAndRoadSafetyForPT

W.pdf  

http://www.2besafe.eu/sites/default/files/deliverables/2BES_D1_RiderDriverBehavioursAndRoadSafetyForPTW.pdf
http://www.2besafe.eu/sites/default/files/deliverables/2BES_D1_RiderDriverBehavioursAndRoadSafetyForPTW.pdf
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time of accident. The environmental conditions in which the accident happened (e.g. weather, 

lighting, etc) do not seem to be relevant factors. Nevertheless, night riding is riskier for these 

users. Moped users do not wear any PTW protective clothes (such as gloves, trousers, etc…), 

except a helmet (but it is not always well adapted to the user).  

When the moped rider was at the origin of the accident, he was often incorrectly positioned on 

the road or he voluntarily takes risks. When the motorist was at the origin of the accident, he 

failed to look, or looked but did not see. That is why, in the case of accidents between a 

moped and other vehicle, the most frequent human error is a motorist’s failure to perceive the 

moped (associated with the traffic environment, a traffic-scanning error, lack of other vehicle 

driver attention, faulty traffic strategy or the moped’s low conspicuousness).  

Single motorcycle accidents involved users not riding a lot each year. They happened either 

during the day and in a curve outside built-up areas or at night and on a straight road (when 

within the built-up area).  

Single motorcycle accidents occurring outside the built-up area occurred more time after 

starting out than ones inside the built-up area. In the first configuration (single motorcycle 

accidents outside built-up area), a conflict with another vehicle was possible and had caused 

the accident (even if not a collision).  

The main human functional failures for single motorcycle accidents involved a loss of control 

as a result of a steering problem or poor control of an external disruption because of excessive 

or inappropriate speeds, risk taking, etc.  

When the accident involved a motorcycle and a passenger car at an intersection, the 

motorcyclist crossing the intersection had right of way and was confronted by a vehicle 

coming out from a side road. The other vehicle was generally turning across traffic. Once 

again, such accidents underline the lack of perception (on the part of the car driver and the 

motorcyclist), neglecting the need to take a proper look or not seeing the riders because of 

obstacles to visibility. Motorcyclists often misinterpret a driving situation, riding on a road 

where they have right of way, where there is an absence of clues from the other road user, and 

then not understanding the manoeuvre taken by the driver.  

When the accident involved a motorcycle and a car, not at an intersection, the accident 

situations were more complex. Here the rider was executing a manoeuvre – legal or not – 

(such as overtaking or changing lanes) and was confronted by an oncoming vehicle or a 

vehicle in a parallel lane; or the rider was confronted by a car driver executing a manoeuvre 

(changing lane, overtaking, turning not at an intersection). In both cases, the drivers did not 

see the motorcyclist. 
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2.11. European in-depth study: VRUITS
17

 

According to the VRUITS project, for Powered Two Wheelers, the most common scenario in 

the CARE accident analysis was found to be the PTW being hit by a vehicle (mainly 

passenger car) initially heading in the same direction and then turning across the path of the 

PTW. This was not consistent with the national database analyses which suggest that the most 

common scenario involves vehicles pulling out from intersections into the path of the PTW. 

Most accidents occurred within urban environments. It is thought that the majority occurred 

on roads with low speed limits (<50km/h). The majority of accidents occurred in fine and dry 

weather conditions during daylight hours. The majority occurred during the‘summer months’ 

(May to September). 

 

 

 

The issue of single vehicle accidents is thought to be somewhat greater than that reported in 

the European CARE data and national statistics. According to CARE, single vehicle accidents 

account for 8.3% of total moped (up to 50 cc) accidents, 28% of total accidents of PTWs up to 

125cc and 37% of total accidents of PTWs over 125cc. The issue was first highlighted in Hurt 

et al (1981) in which approximately one-quarter of cases investigated in an in-depth study 

were found to be single-vehicle accidents whereby the motorcycle collided with the roadway 

of some fixed obstacle in the road environment. In these single vehicle accidents, motorcycle 

rider error was present as the accident precipitating factor in about two-thirds of the cases, 

with the typical error being a slide-out and fall due to over-braking or running wide on a curve 

due to excess speed or under-cornering. Only a small minority of cases were attributable to 

road or motorcycle defects. 

 

 

 

                                                 
17

 VRUITS project, Deliverable 2.1 Technology potential of ITS addressing the needs of Vulnerable Road Users, 

Ongoing, http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf  

http://www.vruits.eu/themes/bamboo/deliverables/vruits_D21_v10_131219_draft.pdf
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VRUITS PTW scenarios database: 
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3. Common findings and conclusions 

In-depth studies from France, the UK and the MAIDS study supply evidence that in the 

majority of cases the motorcyclist is not primarily responsible for an accident involving a 

PTW and other parties. 

The APROSYS in-depth study found that for Italy, the Netherlands and Spain, the most 

common accident scenario for both mopeds and motorcycles inside or outside urban areas 

involves a PTW colliding with a car. However accident responsibility is not indicated. 

According to the MAIDS study, the primary contributing factors were misjudgements on the 

part of PTW riders (37.1%) and the other vehicle driver (50.4%). 

The French study states that 21% of PTW accidents are caused by a loss of control. In 79% of 

the cases, the accident involved interaction with another vehicle. In 67.1% of accidents 

involving a PTW and another vehicle, the motorcyclist was not primarily responsible for the 

accident, but in 48.2% his behaviour had contributed to a deterioration of the situation. As 

regards moped riders, they were responsible in 53.6% of the cases, and they had indirect 

responsibility in 28.7% of the cases. 

In the In-Depth Study of Motorcycle Accidents from the UK, we find that of the total cases, 

38% involved right-of-way violations. However, less than 20% of these involved a 

motorcyclist rated as either fully or partly to blame for the accident. The majority of 

motorcycle right-of-way violation accidents were found to be primarily the fault of other 

motorists. 

 

In cases where the riders were responsible for an accident with another party, in-depth studies 

from Austria, France, Norway, the United Kingdom, as well as the MAIDS and 2-BE-SAFE 

studies, found out that riders’ misjudgements of the traffic situation led to accidents. 

The Austrian studies conclude that in half of the cases motorcyclists are responsible for their 

fatal accidents, with misjudgements of traffic conditions, overconfidence and carelessness 

resulting in fatal accidents. 

In France, motorcycle accidents are often provoked by overconfidence on the part of riders, 

leading them to misjudge a situation. As regards moped accidents, the main issue seems to be 

the decision to execute a manoeuvre in contradiction to the road code. 

One of the conclusions of the Norwegian analysis was that incorrect judgements (62%) are 

more often the cause of fatal accidents than inadequate machine control skills (47%). 

The in-depth UK study showed that there are accidents specifically related to the way 

motorcyclists are able to manoeuvre their vehicles in ways that are frequently not appreciated 

by other motorists. Also, 5% of PTW accidents involve a rider filtering, possibly ‘subverting’ 

other drivers’ expectations of how traffic should behave. 

The MAIDS study found out that in 27.7% of cases PTW riders and in 62.9% of cases other 
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vehicle drivers made a traffic-scan error which contributed to the accident; while 32.2% of 

PTW riders and 40.6% of other vehicle drivers engaged in faulty traffic strategies. 

For the 2-BE-SAFE study, moped accidents where the rider is responsible for the accident are 

often due to an incorrect position of the rider on the road. 

 

Results from in-depth studies in France, Norway and the UK, as well as the MAIDS and 2-

BE-SAFE studies, show that a perception failure on the part of the other vehicle driver is a 

decisive factor in accident with PTWs. 

In France, when it comes to a car driver’s responsibility in an accident involving a PTW, a 

perception failure on the part of the driver occurred in 60% of accidents (only 45% in the case 

of car-car accident). 

In Norway, 11% of the fatal accidents were triggered by cars failing to see the motorcyclist 

when turning or entering on a road. 

One conclusion of the UK in-depth study is that there is a particular problem surrounding 

other road users’ perception of motorcycles, particularly at junctions. This is often the case 

with older drivers. 

According to MAIDS, in 36.6% of all cases the primary contributing factor was a perception 

failure on the part of the OV driver. 

The 2-BE-SAFE study found out that, with regard to moped and motorcycle accidents, when 

the rider is not responsible, the origin of the accident is often the failure of a car driver to see 

the rider (he fails to look or he looks but does not see). 

 

Results from in-depth studies in Austria, Norway, Sweden and the United Kingdom, as well 

as the 2-BE-SAFE study, show that a lot of PTW accidents are related to a rider’s lack of 

experience. 

In Austria, situations of inappropriate speed are particularly the case for fatal accidents 

involving young and/or inexperienced motorcyclists. 

In Norway, the rider did not have a licence in 25% of the fatal accidents where inadequate 

skills were a triggering factor. Only 13% of the fatal accidents involved a motorcycle rider 

with more than 10 years of experience, while in 50% of the fatal accidents the rider had less 

than two years of experience. The study concludes that younger people are the most 

vulnerable group when it comes to motorcycles and that most of those killed in a motorcycle 

accident were under 34 years of age. 

The main conclusions of the Swedish study are that the accident and injury risk is greatest for 

young riders with limited experience. The risk is especially high if they ride a motorcycle of 

very high engine power in relation to its weight. 
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In the United Kingdom, 11% of the motorcycle accident are rear-end shunts, and ‘at fault’ 

riders in shunt accidents tend to be younger, more inexperienced riders on smaller capacity 

machines. 

According to the 2-BE-SAFE study, this is particularly the case for moped accidents which 

involve young and inexperienced riders. Moreover, Single motorcycle accidents involve users 

who do not ride a lot each year. 

 

The issues of speed and extreme behaviour were highlighted in studies from Austria and 

Norway, as well as in the MAIDS and 2-BE-SAFE studies.  

According to the Austrian study, speed plays a main role in motorcycle accidents: in a quarter 

of the cases studied, the local speed limit had been exceeded, and in 29% of cases, speed was 

not adapted to the seasonal conditions. 

In Norway, in 42% of the 153 fatal accidents, the motorcyclist showed normal behaviour 

(observing current regulations), in 16%, he committed minor infractions (infractions, but no 

high-risk behaviour), in 10%, he showed reprehensible behaviour (infractions and high-risk 

behaviour), while extreme behaviour (driving without a licence, and/or driving under the 

influence, and/or irresponsible and excessive speed and /or aggressive behaviour) was at the 

origin of 33%. Excessive speed is also often associated with accidents where the rider is under 

the influence of drugs or alcohol. 

The MAIDS study states that a difference in speed compared to the surrounding traffic was 

identified as a contributing factor for PTWs in 18.0% of all cases and a contributing factor for 

the other vehicle in 4.8% of all cases. 

According to the 2-BE-SAFE study, the main human functional failures for single motorcycle 

accidents were a loss of control as a result of a steering problem or poor control of an external 

disruption because of excessive or inappropriate speeds, risk taking, etc.  

 

The impact of the road environment and infrastructure was analysed in the in-depth study 

from Norway and in the MAIDS study. 

According to the Special Analysis from Norway, roads and the road environment were the 

cause or a contributing factor in only 6% of the fatal accidents. Gravel or diesel spills on the 

road are often the causes that are attributed to the road environment. But in 22% (34 out of 

153 accidents) of the cases, the road environment was a cause or contributing factor to an 

increase in the scope of injury. In half of these accidents, the victim had hit a crash barrier 

post.  

In MAIDS, we see out that the environment was considered to be the primary contributing 

factor in 7.7% of all cases. In 4 cases, the design defect triggered the accident; in 7 cases the 

design defect was the primary contributing factor causing the accident; in 19 cases the 
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roadway design defect was a contributing factor. In 34 cases (out of 921), the traffic hazard 

contributed to the accident in some way: as its trigger (10 cases), as its primary contributing 

factor (6 cases) or as a contributing factor (18 cases). Weather conditions were a contributing 

factor or trigger in 7.4% of cases. 

According to the smart RSS in-depth study of motorcycle accidents in Spain, in urban areas a 

motorcycle hitting a tree or a post is an accident scenario with the higher fatality risk (17%), 

while a collision with another vehicle represents a fatality risk of just 0.7%. In rural areas, the 

accident scenarios with the higher fatality risk are a motorcycle hitting a tree or a post 

(19.57%), hitting a safety barrier (11.5%), hitting a gutter or kerb (10.47%), and hitting a wall 

or a building (9.43%). A collision with another vehicle represents a fatality risk of 6.9%. 

 

Finally, both the Norwegian study and MAIDS conclude that technical faults and vehicle 

failure are rare. When occurring, they are often related to tyre issues.  

The Norwegian study stated that technical faults were registered as a cause or contributing 

factor in only 3% of the fatal accidents, often in association with worn tyres or incorrect air 

pressure. 

In MAIDS, 47 cases were reported where a PTW component failed or didn’t function 

correctly and this component failure or lack of function contributed to the accident. And 72% 

of these failures were related to the tyre or wheel. 
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