
1 

 

 

 

 
Annex 18 

 

Safety Performance Indicators for PTW Safety 
Preliminary perspective on PTW safety relevance of existing SPIs 

 
Please refer to this report as follows: 

Delhaye, A. (2015), Safety Performance Indicators for PTW Safety - Preliminary perspective on PTW 

safety relevance of existing SPI, Annex 18 of the EC/MOVE/C4 project RIDERSCAN. 

 

 

 

GRANT AGREEMENT NUMBER MOVE/C4/SUB/2010-125/SI2.603201/RIDERSCAN 

Project Coordinator: Aline Delhaye, Federation of European Motorcyclists’ Associations 

(FEMA), Rue des champs, n°62, 1040, Etterbeek (Brussels), Belgium 

 

Project Start date: 01/11/2011   Duration 42 months 

 

Organisation name of lead contractor for this deliverable: 

Federation of European Motorcyclists’ Associations (FEMA), Belgium 

Report Author(s): 

Aline Delhaye, Federation of European Motorcyclists’ Associations (FEMA), Belgium 

Due date of deliverable: 30/04/2015 Submission date: 30/04/2015 

 

 

Project co-funded by the European Commission  

Dissemination Level: public 

  



2 

 

1. Introduction 

In the field of road safety, the use of safety indices  and performance indicators as a way to 

evaluate efforts and monitor target achievement is becoming common practice. In view of the 

PTW-safety specificities and the overall lack of integration of these into transport policies, the 

setup of PTW Safety Performance Indicators (or the integration of some specific indicators 

into road safety indices) appears an interesting option to be evaluated. 

The review of literature has taught us that there is, in theory, a wide range of indicators 

available for use. However, the lack of available and comparable data has led EU safety 

researchers to select a limited number of indicators based on the common comparable data 

available throughout European countries. 

While these indicators are useful to evaluate the overall country performance with regard to 4-

wheel vehicles and their occupants, they provide very little insights with regards to VRU in 

general, and PTWs in particular. 

This annex reviews the process of building these indicators and makes some preliminary 

comments on road safety performance and PTW safety with the intention of opening the 

debate on the viability of developing PTW-specific safety indicators. 

2. Road safety indices – background
1
 

Accident data are not the only data important for evaluating road safety. Other performance 

indicators are similarly relevant for judging overall performance. 

In the field of road safety, some research efforts have also been devoted to creating an index 

allowing meaningful national or sub-national comparisons and the monitoring of road safety 

performance.  

• Al-Haji (2007) suggested a composite index (which he termed a road safety development 

index or RSDI) consisting of the three focus themes of road safety: product focus (fatality 

rates), people focus (road user behaviour), and system focus (safer vehicles, safer roads, 

socio-economic level, enforcement and organizational performance). The index was then 

applied in comparing road safety progress in highly motorized countries (eight European 

countries) on the one hand and less motorized countries (five South-East Asian countries) 

on the other hand. In doing so, four weighting methods were used: equal weighting, expert 

judgments, subjective weights based on previous experience, and principal component 

analysis.  

 The empirical and theoretical assessments indicated that the proposed RSDI could 

give a broader picture of a country’s road safety situation than single indicators and 

could serve as a simple and easily understandable tool for policymakers and the 

public. 

                                                 
1
 Extracts from Bax, C., Wesemann, P., Gitelman, V., Shen, Y., Goldenbeld, C., Hermans, E., Doveh, E., 

Hakkert, S., Wegman, F., Aarts, L. (2012). Developing a Road Safety Index. Deliverable 4.9 of the EC FP7 

project DaCoTA.  

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf 

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf
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• Hermans et al. (2008) developed a Road Safety Index methodology which was applied to 

a set of safety performance indicators (SPIs), related to six risk domains, i.e., alcohol and 

drugs, speed, protective systems, vehicle, roads and trauma management. Five weighting 

approaches were investigated to combine the separate indicators into one overall index for 

21 European countries: factor analysis, budget allocation, analytic hierarchy process, 

data envelopment analysis and equal weighting. The results were further compared with 

one of the road safety risk indicators, the number of fatalities per million inhabitants.  

 The study concluded that comparing the performance of countries in terms of road 

safety by means of an index at the intermediate outcome level (i.e., SPI level) enabled 

earlier and goal-oriented action. 

• In the SUNflowerNext study (Wegman et al., 2008, Gitelman et al., 2010), three different 

types of performance indicators, i.e., road safety performance indicators, implementation 

performance indicators, and policy performance indicators, were distinguished. 

Moreover, a composite Road Safety Index combining the indicators in each layer of the 

road safety pyramid was explored. Two weighting schemes, i.e., principal component 

analysis and factor analysis, were examined based on the data collected for 27 European 

countries.  

 The analysis revealed that such an index gave a more enriched picture of road safety 

and the countries' ranking based on the combination of different indicators was not 

necessarily similar to the traditional ranking of countries based only on mortality or 

fatality rates. 

• Recently, Shen (2012) carried out research regarding the combination of risk indicators on 

the one hand and a hierarchy of safety performance indicators on the other hand to 

accomplish a meaningful road safety benchmarking of 28 European countries.  

Based on the identification of six leading road safety risk factors (i.e., alcohol, speed, 

protective systems, vehicle, road, and emergency medical services) within the three main 

road transport components (i.e., road user, vehicle, and infrastructure), a comprehensive 

set of hierarchically structured safety performance indicators was developed to capture the 

road safety performance of a country.  

The technique of data envelopment analysis and its various extensions were investigated 

to develop a composite road safety performance index for cross-country comparison. In 

doing so, the hierarchical structure of the indicators was taken into account, and some 

practical challenges related to data (including missing values and qualitative indicators) 

were explored.  

 The constructed road safety performance index showed a high correlation with the 

overall road safety risk from the view of the final outcome level, and provided useful 

insight in each country’s underperforming areas. 
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3. Risk and exposure
2
 

In the field of road safety, the concept of risk is used as a way to quantify the level of road 

safety relative to the amount of exposure, as opposed to the absolute level of safety as 

measured by the absolute number of crashes or casualties (Hakkert and Braimaister, 2002). A 

frequently used general definition of risk is the probability of a crash occurring (Hauer, 1982; 

Hakkert and Braimaister, 2002) 

Rumar (1999) defines the road safety problem as a function of exposure, crash risk and injury 

risk: I = E x C/E x I/C, where I is the number of people injured, E is exposure, C/E is the 

probability of a crash (crash risk), I/C is the probability of being injured in a crash (injury 

risk). Thus, measures to improve road safety can be effective through  

- reducing exposure (E),  

- reducing the risk of an accident (C/E) or  

- reducing the risk of injury (I/C).  

It is also possible to take the time trend element into consideration (Hakkert and Braimaister, 

2002). The absolute size of the safety problem, expressed in either the number of crashes or 

the number of casualties (SAFETY) of a certain severity results from multiplying the degree 

of risk, which has a trend that relates to the trend in exposure, and can be expressed as: 

Safety (severity) = Risk (trend) x Exposure (trend). 

In road safety analyses, different exposure measurements are used, dependent on data 

availability and quality, as well as the particular objective of the analysis. In the SafetyNet-

project, an inventory was made of the exposure data need of EU countries (Yannis et al. 

2008). Road safety analysis tasks may have different aims, and different exposure 

measurements may be more or less useful in each case. A very general distinction is between 

two analysis tasks:  

1. Health risk analyses, referring to more macroscopic and epidemiological approaches 

aimed at assessing the risk of the entire population.  

2. Traffic risk analyses, referring to more detailed and transport-oriented analyses aimed 

at assessing the risk of various components of the transportation system (road users, 

vehicles, road network). 

Mobility, or the distance travelled, is often seen as the best measurement of exposure. For a 

variety of reasons, however, it can be meaningful to consider alternative measurements of 

exposure (Hakkert and Braimaister, 2002; Yannis et al., 2005). To begin with, there may be a 

lack of mobility data, thus necessitating the use of alternative exposure measurements. 

Furthermore, mobility may not be the best measurement to use for specific issues, like 

comparing health risk between countries. 

                                                 
2
 Extracts from Bax, C., Wesemann, P., Gitelman, V., Shen, Y., Goldenbeld, C., Hermans, E., Doveh, E., 

Hakkert, S., Wegman, F., Aarts, L. (2012). Developing a Road Safety Index. Deliverable 4.9 of the EC FP7 

project DaCoTA.  

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf 

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf
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In international comparisons and for trend studies at a national level, in many cases, the 

number of inhabitants or the number of vehicles is selected as alternative exposure 

measurement. The number of fatalities per 100,000 inhabitants is also referred to as the 

(traffic) mortality rate. In addition to international comparisons, this measurement is also used 

to make comparisons between developments in the rates of various causes of death.  

The risk expressed as the number of fatalities, or casualties, per number of vehicles is another 

proxy to the risk of travel. In this context, the number of vehicles is selected as a proxy to the 

number of vehicle kilometres travelled, which is a variable that is much more difficult to 

obtain reliably in many countries. Obviously, if a certain type of vehicle is considered, one 

should use only relevant accident figures for the type of vehicle under consideration.  

The advantage of these risk measurements is that they use fairly reliable data that are 

generally widely available. It is therefore possible to conduct such international comparisons. 

The same cannot be said when attempting to calculate the risk of injury. Between countries, 

large differences exist in road casualty reporting procedures. Various levels of under-

reporting of crashes and casualties exist in different countries (Nilsson, 1997; Yannis et al., 

2005). 

It should be noted that the two risk measures - fatalities per population unit and fatalities per 

vehicle unit - behave very differently over time when comparing different countries. It should 

also be noted that both measurements are very comprehensive, but do not differentiate 

between different segments of the population (age group, gender, urban or rural, etc.) and 

different types of vehicles. 

 

PTW insight: 

 Accident causation factors, risk identification and definitions differ significantly 

for PTW use.  

 Reducing exposure (E), reducing the risk of an accident (C/E) or reducing the risk 

of injury (I/C) will require a more differentiated approach to risk measurement 

than the one used for the entire traffic safety analysis 
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4. Road Safety Composite Index Methodology
3
 

It is commonly agreed that the following steps are to be used to create a Road Safety 

Composite Index: 

• Select indicators 

• Collect indicator data 

• Data preparation 

• Weighting 

• Aggregation 

• Robustness testing 

• Computing, visualizing and evaluating the index scores 

PTW insight: 

 While the Dacota consortium identified the Weighting step as being the critical 

methodological step, the information collected above leads us to believe that the 

Selection of Indicators relevant for motorcycling would be the first 

methodological element to be discussed and agreed within the research 

community.  

  

                                                 
3
 Using extracts from  

- Bax, C., Wesemann, P., Gitelman, V., Shen, Y., Goldenbeld, C., Hermans, E., Doveh, E., Hakkert, S., 

Wegman, F., Aarts, L. (2012). Developing a Road Safety Index. Deliverable 4.9 of the EC FP7 project 

DaCoTA.  

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf 

- Hermans, E., Brijs, T., Wets, G., Developing a Theoretical Framework for Road Safety Performance 

Indicators and a Methodology for Creating a Performance Index, Universitei Hasselt, 2008 

http://www.fema-

online.eu/riderscan/IMG/pdf/developing_a_theoretical_framework_for_road_safety_performance_indic

ators_and_a_methodology_for_creating_a_performance_index-2.pdf 

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf
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5. Safety Performance Indicators review
4
 

Indicators are tools for monitoring the 

status of a certain phenomenon. They 

express scientific knowledge in an 

understandable and relevant manner. 

Indicators can be used in a number of 

ways, such as measuring relative 

performance, drawing attention to 

problems, identifying trends, assessing the 

impact of policy measures as well as target 

and priority setting.  

In the road safety target hierarchy the 

essential elements of the safety 

management system are presented: social 

cost; number of killed and injured (final 

outcomes); safety performance indicators (intermediate outcomes); safety measures and 

programmes (policy output); and structure and culture (policy input).  

A road safety performance indicator can be seen as a measurement causally related to traffic 

accidents or casualties indicating the safety performance and offering a better understanding 

of the process leading to accidents. Safety performance indicators offer new insights to the 

road safety community. They allow benchmarking on a more detailed (and relevant) level and 

can reflect and prioritize main problem areas (e.g. speed). Moreover, they enable the 

necessary actions to be taken before the problem becomes visible in an increased number of 

accidents and casualties. 

Safety Performance Indicators 

(SPIs) can show in more detail 

the state of risk factors and 

their trends as well as the 

potential for reducing these 

types of crashes. SPIs are the 

measurements (indicators) 

reflecting those operational 

conditions of the road traffic 

system that influence the 

system’s safety performance 

(Gitelman et al., 2007), i.e. an 

SPI may be described as a 

                                                 
4
 Using extracts from Extracts from Bax, C., Wesemann, P., Gitelman, V., Shen, Y., Goldenbeld, C., Hermans, 

E., Doveh, E., Hakkert, S., Wegman, F., Aarts, L. (2012). Developing a Road Safety Index. Deliverable 4.9 of 

the EC FP7 project DaCoTA.  

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf 

Figure 1 1 

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf
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measurement of a factor causally related to crashes or casualties. The purpose of SPIs is 

(Hakkert, Gitelman and Vis, 2007): 

• to reflect the current safety conditions of a road traffic system (i.e. they are considered 

not necessarily in the context of a specific safety measure, but in the context of 

specific safety problems or safety gaps) 

• to measure the influence of various safety interventions, but not the stage or level of 

application of particular measures  

• to compare different road traffic systems (e.g. countries, regions) 

Within the SafetyNet project, SPIs were developed for various areas of road safety, and ETSC 

(2001)’s identified factors contributing to road accidents and injuries. These SPIs are grouped 

under 7 problem areas
5
: 

1. Alcohol and drugs 

2. Speeds 

3. Protection systems 

4. Daytime running lights (DRL) 

5. Vehicles 

6. Roads 

7. Trauma management 

The SPIs developed cover primary, secondary and tertiary safety conditions. In the primary 

crash phase, safety measures may prevent a crash, for example by a reduction of impaired 

driving (see SPI alcohol and drugs), or by reducing speed (SPI speed). In the event of a crash, 

there can be secondary measures that limit injury to occupants (e.g. SPI protective systems; 

SPI vehicle safety). Tertiary measures play a role after the crash has happened (post-crash) 

and are intended to prevent any worsening of the crash outcome. Examples of tertiary 

measures are fast emergency services (SPI trauma management) and measures enabling a fast 

exit from any vehicle in the water or on fire. 

As required by the report of the European Transport Safety Council (2001), each risk domain 

has a causal relationship with road safety based on well documented and known research 

results. All domains will be expressed quantitatively by means of performance indicators. 

Ideally, each risk domain is represented by several indicators able to indicate the performance 

on a certain domain in a realistic way. The ultimate objective is to provide policymakers with 

a comprehensive set of performance indicators providing a complete and accurate picture of 

road safety performance apart from official accident records. 

 

                                                 
5
 Using extract from HAKKERT, A.S., GITELMAN, V. and VIS, M.A., 2007. Road Safety Performance 

Indicators: Theory. Deliverable D3.6 of the EU FP6 project SafetyNet. 

http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-

2.pdf  

http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-2.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-2.pdf
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PTW insight:  

 Understanding PTW riding models, risk patterns and accident causation factors 

is a pre-requisite to further identify relevant safety performance indicators for 

this transport mode.  

 For motorcycling safety, the road safety performance picture cannot be drawn 

yet because of the lack of knowledge between each identified risk domain and the 

causal relationship with motorcycle safety; in other words, while some of the 

domains may well be suitable for evaluating motorcycle safety performance (e.g. 

Alcohol and drugs), others are irrelevant, or would require different/additional 

safety performance indicators (e.g. speed, protection systems, vehicles, daytime 

running lights, roads and trauma management); finally, some new risk domains 

may well be required coming from other reporting sources, such as insurance 

data (e.g. accidents not at fault, accidents involving a right-of-way violation for 

example). 

 

Alcohol and drugs 

The occurrence of alcohol and drugs in traffic can be measured by the following indicators: 

 

Potential indicators PTW 

safety 

relevance 

- the percentage of drivers with an alcohol concentration above the legal limit  yes 

- the percentage of drivers with a drugs concentration above the legal limit  yes 

- the percentage of surveyed (car) drivers disrespecting the alcohol limit  yes 

- the percentage of drivers impaired by alcohol or drugs  yes 

- the percentage of fatalities resulting from accidents involving at least one 

driver impaired by alcohol  

yes 

- the percentage of fatalities resulting from accidents involving at least one 

driver impaired by drugs  

yes 

- the percentage of fatal accidents in which someone was drinking and 

driving  

yes 

- the percentage of road users involved in fatal accidents impaired by alcohol 

or drugs  

yes 

- the subjective risk of getting caught while driving under influence  yes 

- the attitude towards driving under influence yes 

TBA: to be adapted – NA: Not Applicable 
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Speed indicators 

The following indicators can be used in relation with speed: 

 

Potential indicators PTW 

safety 

relevance 

- the percentage of drivers exceeding the speed limit on various road types  TBA 

- the percentage of surveyed (car) drivers exceeding the speed limit on 

various road types  

TBA 

 

- the average (free flow) speed per road type and vehicle type during daytime  No 

- the average (free flow) speed per road type and vehicle type at night  No 

- the variation in speed per road type and vehicle type  Possibly 

- the median (or another percentile) of the set of observed speeds divided by 

the speed limit of the road class  

No 

- the median of the set of absolute differences between each of the observed 

speeds in the road class and the median of all observed speeds divided by 

the median of the set of observed speeds  

? 

- the percentage of drivers with an inappropriate headway on various road 

types. 

Possibly 

TBA: to be adapted – NA: Not Applicable 

 

In a document from SafetyNet written by the IBSR (Belgium) and SWOV (the Netherlands)
6
, 

the description of the speed problem includes the following statements: 

 

SafetyNet Deliverable 3.6 PTW insight 

Speed is one of the main causes of accidents 

and hence a major issue for road safety. 

More precisely, Bowie and Walz (1994) 

reported that speed is cited as a related factor 

in 30% of fatal accidents and 12% of all 

accidents. The Transportation Research 

Board (1998) confirms that speed has been 

found to be a major contributory factor in 

around 10% of all accidents and in around 

30% of fatal accidents. Similarly, excessive 

 Inappropriate speed is both a contributing 

and worsening factor. Several countries 

report speeding as a main accident 

causation factor
7
, most of the time 

highlighting the country’s PTW mobility 

pattern heading towards leisure activities, 

with a predominance of single vehicle 

accidents 

 Excessive speed is one of the main causes 

of single vehicle accidents (run-off 

                                                 
6
 HAKKERT, A.S., GITELMAN, V. and VIS, M.A., 2007. Road Safety Performance Indicators: Theory. 

Deliverable D3.6 of the EU FP6 project SafetyNet. 

 http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-

2.pdf 
7
 ITF/OECD, Workshop on motorcycling safety, held in Lillehammer (Norway) on 10-11 June 2008, Final 

report 

http://www.fema-online.eu/riderscan/IMG/pdf/lillehammer08finalreport.pdf 

http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-2.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-2.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/lillehammer08finalreport.pdf
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speed for prevailing conditions was 

identified by Treat et al. (1977) as the second 

most frequent accident causal factor in a 

study of  approximately 50 driver, vehicle, 

and environmental factors. 

accidents). It can also lead to human 

errors, headed by perception failures on 

the part of Other Vehicle drivers, one of 

the main causes of PTW accidents
8
 

The relation between speed and accident has 

been abundantly studied in the literature. 

 The relation between PTW speed and 

accidents has not been abundantly 

studied 

Higher speeds leave drivers with less time to 

react to changes in their environment. The 

distance a vehicle travels while the driver 

reacts to a hazard and the stopping distance 

are larger at high speeds. Manoeuvrability is 

also reduced. Moreover, the other motorists, 

cyclists or pedestrians also have less time to 

react to the arrival of a vehicle travelling at 

high speed.  

 Due to the 2 wheels and PTW dynamics, 

manoeuvrability is NOT reduced by 

speed
9
. 

 The size and the use of the road by PTWs 

generate different traffic models and road 

user interactions. No study has yet 

assessed the impact of speed 

Several speed-crash studies have looked at 

absolute speed, either at an individual vehicle 

level or at road section level. All of them 

conclude that accident rate increases with an 

increase in speed. 

 No such study has been conducted yet for 

PTWs. 

The speed-crash rate relation is further 

complicated by the fact that a crash rate is 

not only related to absolute speed, but also to 

speed differences. Indeed, if vehicles in the 

same lane travel at different speeds, the 

probability of an encounter is higher than if 

they drive at similar speeds (Hauer, 1971; 

Elvik et al., 2004) 

 This is not true for PTWs due to the 

vehicle dynamics and use of the road; 

 PTW safety requires riders  to maintain a 

“safety bubble” around him to reduce 

possible hazards coming from vehicles 

around him
10

,  

 Motorcyclists generally prefer to ride 

at a speed a few km/h below or above 

that of the overall traffic flow, as this 

provides them with better safety 

margins to enable them to anticipate 

the manoeuvres of other vehicle 

drivers. Good speed management 

                                                 
8
 ACEM, MAIDS, In-depth investigations of accidents involving powered two wheelers, Final Report 2.0, 2009 

http://www.fema-online.eu/riderscan/IMG/pdf/maids2-2.pdf  
9
 ACEM, presentation on Motorcycle Dynamics, iMobility PTW workshop 13 January 2015 

http://www.imobilitysupport.eu/library/imobility-support-activities/wp2-support-to-forum-activities/workshops-

9/2015/ptw-ws-13-jan-2015/2690-acem-motorcycle-dynamics/file  
10

 European Commission, The IRT model – European initial rider training programme, 2011 

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

http://www.fema-online.eu/riderscan/IMG/pdf/maids2-2.pdf
http://www.imobilitysupport.eu/library/imobility-support-activities/wp2-support-to-forum-activities/workshops-9/2015/ptw-ws-13-jan-2015/2690-acem-motorcycle-dynamics/file
http://www.imobilitysupport.eu/library/imobility-support-activities/wp2-support-to-forum-activities/workshops-9/2015/ptw-ws-13-jan-2015/2690-acem-motorcycle-dynamics/file
http://www.fema-online.eu/riderscan/IMG/pdf/the_irt_model.pdf
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requires a balanced review of existing 

speed limits. 
11

 

 

PTW insight:  

 Speed is a critical issue as it very often leads to misconceptions and safety 

measures mainly (if not only) focusing on enforcement, overlooking other major 

safety areas;  

 Most PTWs generally travel outside speed limits (most of the time above, but 

sometimes below speed limits.  

 Using the existing SPI sSpeed will not provide an accurate picture of road safety 

performance over and above official accident registration. 

 

Protective systems indicators 

The protective systems indicators are expressed in terms of wearing rates. The wearing rate is 

the percentage of persons wearing the protective system divided by the total number of users 

of a certain vehicle type observed in a representative sample during an independent roadside 

survey (Vis, 2005). Possible indicators for testing the use of protective systems in traffic are: 

 

Potential indicators PTW 

safety 

relevance 

- the percentage of persons wearing a seat belt in the front seats of a car or 

van  

No 

- the percentage of persons wearing a seat belt in the rear seats of a car or van  No 

- the percentage of children under 12 years (correctly) sitting in a child’s seat, 

in the front or rear seat of a car  

No 

- the percentage of persons wearing a seat belt in the front seats of a bus 

(above 3.5 tons) or a truck  

No 

- the percentage of persons wearing a seatbelt in the passenger seats of a bus  No 

- the percentage of cyclists wearing a helmet  No 

- the percentage of moped riders wearing a helmet  Yes 

- the percentage of motorcyclists wearing a helmet. Yes/TBA 

 TBA: to be adapted – NA: Not Applicable 

 

 

 

                                                 
11

 ITF/OECD, Workshop on motorcycling safety, held in Lillehammer (Norway) on 10-11 June 2008, Final 

report 

http://www.fema-online.eu/riderscan/IMG/pdf/lillehammer08finalreport.pdf  

http://www.fema-online.eu/riderscan/IMG/pdf/lillehammer08finalreport.pdf
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PTW insight:  

 Other indicators such as  (adapted) protective clothing wearing, or helmet 

age/damage would better illustrate road safety performance for PTW use 

 Attached 

 

Daytime running lights indicator 

With respect to the daytime running lights domain the following indicators can be considered: 

 

Potential indicators PTW 

safety 

relevance 

- the total usage rate of daytime running lights  TBA 

- the usage rate of daytime running lights per road type and vehicle type  No 

- the existence of a law – fully or partially (i.e. on certain road types, for 

certain vehicle types or during certain time periods) – obligating the use of 

daytime running lights. 

NA 

 TBA: to be adapted – NA: Not Applicable 

 

PTW insight:  

 As perception failure is one of the main causes of PTW accidents, it is of crucial 

importance to enhance PTW conspicuousness. To this end, manufacturers are 

working at improving headlamp design and vehicle visibility characteristics. An 

SPI on PTW-specific DRL could be foreseen following appropriate research 

 

Vehicle indicators 

Unsafe vehicle aspects relate to technical defects, roadworthiness, the level of safety 

equipment and compatibility. Therefore, the following indicators can be used for the vehicle 

domain 

 

Potential indicators PTW 

safety 

relevance 

- the percentage of cars failing the official vehicle inspection  No 

- the EuroNCAP score: the percentage of new cars obtaining 0 respectively 1, 

2, 3, 4 or 5 stars in the total number of new passenger cars  

NA (yet) 

 

- the age distribution of the vehicle fleet: the percentage of vehicles of 

maximum 5 years 

TBA 

 

- between 6-10 years, between 11-15 years and older than 15 years in the total No 
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number of registered vehicles (focus on cars)   

- the composition of the vehicle fleet: the percentage of cars, vans, buses, 

trucks and motorcycles in the total number of registered vehicles 

No 

TBA: to be adapted – NA: Not Applicable 

 

PTW insight:  

 Vehicle age has no impact on PTW safety 

 Vehicle-related factors rated less than 1% in all in-depth studies of accident 

causation factors  

 Other indicators such as tyre pressure monitoring or ABS equipment would better 

reflect road safety performance for PTW use 

 

Roads indicators 

The roads domain can be characterized by the following indicators: 

 

Potential indicators PTW 

safety 

relevance 

- the share of network length per road type (e.g. motorway)  No 

- the share of intersections per type (e.g. roundabout, T-junction with traffic 

lights)  

NS 

- the intersection density (i.e. number of intersections divided by area)  NS 

- the network density (i.e. network length divided by area)  NS 

- the motorway density (i.e. motorway network length divided by area)  No 

- EuroRAP road protection scores  Yes 

- the percentage of road length with a wide median or median barrier  Yes 

- the percentage of road length with a wide obstacle-free zone or roadside 

barrier 

Yes 

- the percentage of road length with facilities for separating slow vulnerable 

traffic and other motorized traffic  

No 

- the percentage of the road network satisfying the safety design standard  Yes 

- expenditure on roads (in terms of engineering or maintenance) as a share of 

the gross domestic product. 

Yes 

TBA: to be adapted – NA: Not Applicable – NS: Not Specifically 

 

PTW insight:  

 roadside and other road protection systems have been designed for car drivers;  

 segregating slow and vulnerable traffic will not impact PTW safety; 
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 only specific consideration of PTW characteristics in road protection scores, road 

barriers, safety design standards, or maintenance and engineering expenditure 

can help paint the right safety picture for PTWs 

 

Trauma management indicators 

Possible indicators for the trauma management domain are: 

 

Potential indicators PTW 

safety 

relevance 

- the percentage of calls to emergency medical services due to a road accident  TBA 

- the average arrival time of emergency medical services at the accident scene  Yes 

- the number of paramedics per 10,000 citizens  Yes 

- the number of hospital beds per 10,000 citizens  Yes 

- the average length of stay in the hospital after a road accident  Yes 

- the share of road casualties treated in intensive care units  Yes 

- the share of road casualties who died during hospitalisation  Yes 

- healthcare expenditure as a share of the gross domestic product Yes 

TBA: to be adapted – NA: Not Applicable 
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6. Conclusions: 

This report presented a preliminary perspective of SPIs for motorcycling. While the project 

team felt it was important to address the issue of country road safety performance to discuss 

the motorcycle safety aspects, the team is well aware of the limited knowledge in this safety 

aspect. With respect to the future development of a final set of PTW SPIs, more literature 

review is needed. When creating this set, risk domains relevant for PTWs should be 

identified. Moreover, well-selected indicators representing PTW-specific risk factors are 

essential in this respect. 

 

Some additional references for future work: 

o Meuleners, L.B.  Lee, A.H. and Haworth, C. (2007), Road environment, crash type 

and hospitalisation of bicyclists and motorcyclists presented to emergency 

departments in Western Australia,  Accident Analysis and Prevention, 39, 1222-

1225. 

o Houston, D. J. and Richardson, L. E. (2008), Motorcyclist fatality rates and 

mandatory helmet-use laws, Accident Analysis and Prevention, 40, 200-208. 

o Chen, C.-F. (2009), Personality, safety attitudes and risky driving behaviors - 

Evidence from young Taiwanese motorcyclists, Accident Analysis and Prevention, 

41, 963-968. 

o Pai, C.W. (2009), Motorcyclist injury severity in angle crashes at T-junctions: 

Identifying significant factors and analysing what made motorists fail to yield to 

motorcycles, Safety Science, 47, 1097-1106. 

o Bjonskau, T., Naestad, T. and Akhtar, J. (2012), Traffic safety among 

motorcyclists in Norway: A study of subgroups and risk factors, Accident Analysis 

and Prevention, 49, 50-57. 

o Davoodi, S.R., Hamid, H.,  Pazhouhanfar, M. and Muttart, J.W. (2012), 

Motorcyclist perception response time in stopping sight distance situations, Safety 

Science, 50, 371-377. 

o Norris, E. and Myers, L. (2013), Determinants of Personal Protective Equipment 

(PPE) use in UK motorcyclists: Exploratory research applying an extended theory 

of planned behavior, Accident Analysis and Prevention, 60, 219-230. 

o Sager, B., Yanko, M.R., Spalek, T.M., Froc, D.J., Bernstein, D.M. and Dastur, 

F.N. (2014), Motorcyclist’s lane position as a factor in right-of-way violation 

collisions: A driving simulator study, Accident Analysis and Prevention, 72, 325-

329. 

o Jevtic , V., Vujanic, M., Lipovac, K., Jovanovic, D. and Pesic, D. (2015), The 

relationship between the travelling speed and motorcycle styles in urban settings: 

A case study in Belgrade, Accident Analysis and Prevention, 75, 77-85. 

o Susilo, Y.O., Joewono, T. B. and Vandebona, U. (2015), Reasons underlying 

behaviour of motorcyclists disregarding traffic regulations in urban areas of 

Indonesia, Accident Analysis and Prevention, 75, 272-284. 

o Shen, Y., Hermans, E., Bao, Q., Brijs, T., Wets, G. and Wang, W. (2015), Inter-

national benchmarking of road safety: State of the art, Transportation Research 

Part C, 50, 37-50. 

 

  



17 

 

7. References: 

 

ACEM, MAIDS, In-depth investigations of accidents involving powered two wheelers, Final 

Report 2.0, 2009 

http://www.fema-online.eu/riderscan/IMG/pdf/maids2-2.pdf  

ACEM, presentation on Motorcycle Dynamics, iMobility PTW workshop 13 January 2015 

http://www.imobilitysupport.eu/library/imobility-support-activities/wp2-support-to-forum-

activities/workshops-9/2015/ptw-ws-13-jan-2015/2690-acem-motorcycle-dynamics/file  

Bax, C., Wesemann, P., Gitelman, V., Shen, Y., Goldenbeld, C., Hermans, E., Doveh, E., 

Hakkert, S., Wegman, F., Aarts, L. (2012). Developing a Road Safety Index. Deliverable 4.9 

of the EC FP7 project DaCoTA.  

http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-

_developing_a_road_safety_index.pdf 

European Commission, The IRT model – European initial rider training programme, 2011 

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

HAKKERT, A.S., GITELMAN, V. and VIS, M.A., 2007. Road Safety Performance 

Indicators: Theory. Deliverable D3.6 of the EU FP6 project SafetyNet. 

 http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-

_road_safety_performance_indicators_theory-2.pdf  

Hermans, E., Brijs, T., Wets, G., Developing a Theoretical Framework for Road Safety 

Performance Indicators and a Methodology for Creating a Performance Index, Universitei 

Hasselt, 2008 

http://www.fema-

online.eu/riderscan/IMG/pdf/developing_a_theoretical_framework_for_road_safety_performa

nce_indicators_and_a_methodology_for_creating_a_performance_index-2.pdf 

ITF/OECD, Workshop on motorcycling safety, held in Lillehammer (Norway) on 10-11 June 

2008, Final report 

http://www.fema-online.eu/riderscan/IMG/pdf/lillehammer08finalreport.pdf  

http://www.fema-online.eu/riderscan/IMG/pdf/maids2-2.pdf
http://www.imobilitysupport.eu/library/imobility-support-activities/wp2-support-to-forum-activities/workshops-9/2015/ptw-ws-13-jan-2015/2690-acem-motorcycle-dynamics/file
http://www.imobilitysupport.eu/library/imobility-support-activities/wp2-support-to-forum-activities/workshops-9/2015/ptw-ws-13-jan-2015/2690-acem-motorcycle-dynamics/file
http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/dacota_-_d4.9_-_developing_a_road_safety_index.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/the_irt_model.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-2.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/safetynet_-_d3.6_-_road_safety_performance_indicators_theory-2.pdf
http://www.fema-online.eu/riderscan/IMG/pdf/lillehammer08finalreport.pdf

