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What is ICTCT? 

ICTCT is an association developed out of an international working group of safety experts 

with the aim to identify and analyse dangerous situations in road traffic on the basis of 

criteria other than past accidents, analogous to the methods of air and industrial safety.  

Our Goal 

International co-operation in the identification and analysis of potentially dangerous 

situations in road traffic, and their causes, on the basis of relevant safety data derived from 

observations and surveys.  

The aim of ICTCT is to achieve a deeper understanding of problems in the area, to harmonise 

future research activities, and to provide for means for an optimal utilisation of research 

results from different countries.  

To fulfil these aims ICTCT has been involved in a number of co-operative research efforts 

(workshops, calibration studies, formulation of international guidelines, clearing house for 

reports, etc.).  

"WE DON’T NEED ACCIDENTS  

IN ORDER TO PREVENT ACCIDENTS!"  

because we are aware of "danger indicators" 

Danger indicators are, for example, traffic conflicts and near-accidents, as well as the 

behaviour and interaction patterns in which they are rooted. To improve knowledge about 

these events and behaviour patterns, which in the long run lead to accidents, is to be 

collocated within the ICTCT’s sphere of activities.  

Today’s activities and future plans of ICTCT 

• Information and co-ordination service for the international exchange of information  

• Production and distribution of a regularly-published research journal ("Newsletter")  

• Encouragement of international co-operation by the organisation of conferences and 

other events  

• Development of research structure for the planning, realisation and implementation of 

projects  

• Organisation and administration of an archive and a library ("Clearing house")  

• Establishment of advisory centres for the identification, analysis, and solution of safety 

problems in line with the present state-of-the art  

• Advice on the development of facilities for the training of safety experts in the 

identification of risk indicators in traffic  

• Publishing of material (e.g. handbooks, brochures, guidelines...)  

• Public relations work  
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Contact / Information 
ICTCT Secretariat 

Clemens Kaufmann, FACTUM OG  

Hermann-Bahr Straße 9/11 

1210 Vienna, AUSTRIA 

Phone:  +43 1 504 15 46 

Fax:  +43 1 504 15 48 

e-mail: clemens.kaufmann@factum.at 

www.ICTCT.org 
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Title: Can micro-simulation help in getting better exposure measures? 

Authors: 

Carmelo D'Agostino, Lund University, Sweden, carmelo.dagostino@dica.unict.it 

Carl Johnsson, Lund University, Sweden, carl.johnsson@tft.lth.se 

Aliaksei Laureshyn, Lund University, Sweden, aliaksei.laureshyn@tft.lth.se 

Keywords: Exposure, encounters, accident risk, bicycle safety, micro-simulation 

 

The total number of accidents of a certain type in a certain location is a product of the accident risk 

and the exposure. The exposure is often defined in terms of AADT, which is known for having non-

linear relation to accidents (safety-in-numbers phenomenon). Some researchers (e.g. Elvik, 2015) 

argue that an encounter of two conflicting road users, i.e. their simultaneous presence in vicinity of a 

conflict point, has much stronger theoretical grounds for being a unit of exposure compared to single 

passages. Without two road users present, a collision is not possible (single accidents excluded). An 

encounter can be seen a statistical “trial” that either results or not in a collision with a certain 

probability, thus giving a clear statistical meaning to the risk defined as a number of accidents per 

million encounters. Moreover, since the process of encounter generation is relatively complex, it 

might be able to explain at least some part of the safety-in-numbers effect. 

Obtaining the encounter data requires much efforts as, unlike the flow counts, it is not collected on a 

regular basis and thus must involve either manual counts or use of sophisticated tools like 

automated video processing. In this study, we investigate whether microsimulation models can help 

in this respect. As a starting point, we use the data on flow and encounters between motor vehicles 

and bicyclists collected manually within the Horizon 2020 project InDeV (2015-2018). The same 

intersection is then modelled in VISSIM software and various operational definitions of an encounter 

are tested and compared to the field data. After that, the input traffic flows were being altered in 

order to study the relation between the flow and encounters frequency. It appears that the relation 

is non-linear and to a certain degree resembles the shape of the non-linear relation between the flow 

and accidents. 

Elvik, R. (2015) Some implications of an event-based definition of exposure to the risk of road 

accident. Accident Analysis & Prevention 76 (Supplement C), pp. 15-24. 

https://doi.org/10.1016/j.aap.2014.12.011. 

InDeV (2015-2018) In-depth Understanding of Accident Causation for Vulnerable Road Users. EU 

Horison 2020, Framework Programme for Research and Innovation, project No. 635895. www.indev-

project.eu Acc. 2017-02-01. 

 

 



XI ICTCT extra workshop Abstracts 

SESSION I: METHODS AND SIMULATION 9 

 

Title: Is it “Safe” to Use Bike and Walk Scores as Indicators of Bikeability and Walkability? 

Authors: 

Ahmed Osama, The University of British Columbia, Canada, 

ahmed.osama@eng.asu.edu.eg 

Tarek Sayed, The University of British Columbia, Canada, tsayed@civil.ubc.ca 

Keywords: Walkability, Bikeability, Active Transportation Safety, Crash Models 

 

Background: Active transportation, with walking and cycling being its main constituents, has 

considerable social, health, and environment benefits. It can improve livability, increase activity 

levels, and reduce congestion as well as the related emissions and crashes. However, active 

commuters are vulnerable to an elevated severe crashes’ risk. With the increasing trend of adopting 

policies to encourage active transportation in many cities around the world, improving the safety of 

active commuters is becoming a priority. Many indices have been developed in the literature to 

determine the walkability and bikeability of neighborhoods. Nevertheless, almost none of those 

indices incorporated traffic safety as a determinant factor. 

Aim: This study aims at investigating the association between Walk Score® and pedestrian safety as 

well as the association between Bike Score® and cyclist safety in the context of the City of Vancouver, 

Canada. The study also assesses the correlation between cyclist and pedestrian crashes as well as the 

correlation between bike and walk scores. 

Method: Univariate empirical Bayesian crash models as well as a multivariate (multi-response) full 

Bayesian crash model were employed to assess the associations of bike and walk scores with active 

transportation safety. The developed crash models were moderately treated for unobserved 

heterogeneity by accounting for spatial and mode correlations. The multivariate model flexibly 

allowed the use of different covariates for each crash mode (i.e., pedestrian crashes and cyclist 

crashes) while controlling for the motorized and non-motorized traffic exposure as well as the bike 

and walk scores. 

Results: Cyclist crashes and pedestrian crashes were found positively associated with the Bike Score® 

and Walk Score® respectively. Also, a significant spatial correlation was found between cyclist and 

pedestrian crashes, and a moderate correlation was found between bike and walk scores. 

Conclusions: This study highlights the fact that traffic safety was not included as a determinant factor 

when Walk Score® and Bike Score® were developed. These scores can, therefore, be misleading for 

vulnerable road users, as it may direct them towards less safer areas even if those areas seem to 

have higher potential for walkability or bikeability. New bikeability and walkability indices with more 

comprehensive determinant factors, including traffic safety, need to be developed and validated 

across various active transportation environments. 
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Title: 
Validation of an agent-based microscopic pedestrian simulation model at the 

pedestrian walkway of Brooklyn Bridge 

Authors: 
Mohamed Hussein, The University of British Columbia, Canada, m.hussein@civil.ubc.ca 

Tarek Sayed, The University of British Columbia, Canada, tsayed@civil.ubc.ca 

Keywords: 
agent-based micro-simulation, Genetic algorithm, Pedestrian/bike interactions, shared 

space 

 

Computer simulation of pedestrian dynamics has been advocated as a promising tool that can be 

utilized to analyze pedestrian behavior in different applications. Recently, an agent-based pedestrian 

simulation model was developed at the University of British Columbia to study the behavior of 

pedestrians during interactions with other pedestrians and objects in the walking environment. The 

simulation model relies on state-of-art agent-based modeling approach to model detailed pedestrian 

interactions. The rules that control pedestrian behavior during interactions were extracted from a 

detailed pedestrian behavior study, which was conducted in the city of Vancouver. Model 

parameters were calibrated on the microscopic level using a Genetic algorithm (GA), which aims at 

identifying the optimum parameter combination that minimizes the error between simulated and 

actual trajectories.  

In this study, the model was applied to address pedestrian interactions at part of the walkway of 

Brooklyn Bridge in New York City. The walkway is part of the separated pedestrian and cyclist path 

that exists in the center of the bridge. The walkway experiences high pedestrian volume, particularly 

in the afternoon, which creates considerable interactions between pedestrians. Additionally, many 

interactions are observed between pedestrian and cyclists, especially when the bike density 

increases, so that many cyclists ride close to or on the pedestrian path to overtake slower bikes. 

Two hours of video data were collected at the walkway using one video camera. The trajectories of 

294 pedestrians, who are involved in interactions with other pedestrians/bikes, were automatically 

extracted using computer vision algorithms. Eighty trajectories were used to calibrate model 

parameters while the remaining 214 trajectories were reserved for the validation. The validation 

results showed that the model was capable of simulating pedestrian movement with high accuracy, 

as the average error between actual and simulated trajectories was for 0.32 m, while the average 

speed error was 0.06 m/s. The macroscopic results of the model were assessed by comparing the 

Density-Speed relationship in both actual data and the simulation. Results showed that the 

simulation model was capable of reproducing the aggregate characteristics of the system with a very 

high accuracy.  

Finally, the accuracy of simulating the behavior of pedestrian during specific interactions was also 

investigated. The simulated interactions were considered accurate if they were executed in the 

model similar to the corresponding behaviors observed in the actual data. Considered interactions 

include pedestrian interactions with static objects (e.g. stopping pedestrians), moving objects (e.g. 

bikes), slower pedestrians moving in the same direction (uni-directional interactions), opposing 

pedestrians (bi-directional interactions), and the behavior of pedestrians walking in groups. Results 

showed that the model was capable of reproducing the actual pedestrian behavior during different 

interactions with a very good accuracy that ranges from 79% and 100%. The results obtained in this 

study showed that the simulation model accuracy is adequate to address pedestrian interactions 

with other active road users at similar shared space facilities. 
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Title: 
Crowdsourcing Data-driven Development of Bicycle Safety Performance Functions 

(SPFs): Microscopic and Macroscopic Scales 

Authors: 

Chen Chen, Oregon State Sniversity,United States,chenc4@oregonstate.edu 

Haizhong Wang, Oregon State University, United States, 

Haizhong.Wang@oregonstate.edu 

Keywords: Bicycle, Safety, SPFs, Crowdsourced Data, STRAVA, Bicycle Crashes 

 

While riding bicycles has been promoted for its health, economic, and environmental benefits, it also 

complements other modes to complete a safe, efficient, and reliable transportation system. 

However, the dramatic increase of bicycle usage in the U.S. is accompanied by a growth of bicycle 

crashes. The U.S. Department of Transportation, therefore, is focusing on providing safer riding 

environments. Providing a more bicycle friendly environment means more investment in (but not 

limited to) bicycle infrastructure. A correct prediction of bicycle crashes can increase the return on 

this investment. One useful tool to understand the causality and predict crashes is Safety 

Performance Functions (SPFs), but no sophisticated SPFs have been established for bicycles.  

Therefore, the objective of this thesis is to establish SPFs for microscopic (intersection) and 

macroscopic (corridor) scales in medium and large size cities using crowdsourced bicycle data, with a 

case study in the Portland and Eugene-Springfield metropolitan, which overcomes the challenge of 

insufficient bicycle volume data and crash data. Specifically, in this research 1) bicycle SPFs are 

created for intersections and corridors that have not been sufficiently studied; 2) bicycle crash 

severity distributions are used the first time to predict the number of bicycle crashes with different 

crash severity levels; 3) affordable crowdsourced bicycle volume data – STRAVA® is chosen to solve 

the problem of limited data; 4) STRAVA® data was verified to be able to represent general bicyclists 

by comparison with automatic bike count station data; 5) a general framework for building bicycle 

SPFs was developed for jurisdictions. 

This study identifies the best-fitted models for various regressions to build intersection and corridor 

SPFs. Then the model assessment and goodness-of-fit tools are used to compare different models in 

order to choose the best model among the various regressions – Poisson, NB (Negative Binomial), ZIP 

(Zero-inflated Poisson), and ZINB (Zero-inflated Negative Binomial). Jurisdictions can use the 

established process to identify the suitable model for local bicycle crash data to build SPFs.Variable in 

this study including traffic volume (AADT), bicycle volume (STRAVA volume), geometric data, land-

use data, and other road characteristics.  

The results from SPFs for intersections and corridors provide evidence of how factors are impacting 

bicycle safety. The identified major influencing factors that affect bicycle crash frequency can be 

further used to facilitate the future road design, especially for the cities that have the similar scale as 

Portland and Eugene, OR. Specific results from the model can be found in the study. Transportation 

agencies, city planners, and engineers can use SPFs to evaluate bicycle safety for both microscopic 

and macroscopic levels, determine the impact of changing design, screen transportation network, 

and identify the most efficient investment regarding locations and means. Since the procedure of 

building bicycle SPFs by using crowdsourced data is established, other jurisdictions can also repeat 

the same process if they found new SPFs are necessary.  
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Title: Cycling Volume Estimation Methods for Safety Analysis 

Authors: 

Mohamed El Esawey, BC Ministry of Transportation and Infrastructure, Canada, 

mohamed.elesawey@gov.bc.ca 

Clark Lim, Acuere Consulting Inc., Canada, clim@acuere.ca 

Keywords: Cycling Volume Estimation Methods for Safety Analysis 

 

Information on bicycle demand and current ridership enables better planning and safety analysis of 

bicycle facilities. Cycling traffic parameters such as the annual average daily bicycle (AADB) and the 

monthly average daily bicycle (MADB) traffic volumes are fundamental inputs in any safety analysis 

regardless of its complexity level. Cycling volume metrics are typically used to calculate crash rates, 

development of safety performance functions, and in safety evaluations. Different methods currently 

exist to determine AADB and MADB volumes. In this study, a comparison is made between different 

approaches used to estimate cycling exposure measures. The study also explores the impacts of 

missing counts on the estimation accuracy of AADB and MADB volumes. A Multiple Imputation (MI) 

model based on MCMC simulation is also proposed to fill in data gaps and hence calculate MADBs 

and AADBs using imputed data. The work is intended to serve safety analysts who are interested in 

determining exposure measures for cycling traffic. The approaches discussed in this study are also 

applicable to other non-motorized traffic such as pedestrians. 
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Title: 
Distinct effects of traffic on cycling behaviour: Considerations of safety and air quality 

in route decisions 

Authors: 

Alexander Bigazzi, The University of British Columbia, Canada, abigazzi@civil.ubc.ca 

Steven Gehrke, Boston Metropolitan Area Planning Council, United States, 

sgehrke@mapc.org 

Keywords: Cycling, safety, air quality, energy expenditure, health 

 

Understanding cyclist route perceptions and preferences is important for planning, designing, and 

managing sustainable transportation networks. Current literature focuses on proxy variables for the 

factors influencing route choices (hills, traffic) rather than primary motivators (energy, safety). The 

objective of this paper is to investigate the joint consideration of energy expenditure, air quality, and 

safety concerns in cyclist routing decisions, and their relationship with cycling activity. A structural 

equation model is developed based on data from a survey of 625 intercepted real-world cyclists. Air 

quality and energy expenditure were considered in routing decisions by 51% and 73% of the cyclists, 

respectively. Model results show that traffic safety and air pollution risks are perceived differently by 

cyclists, which has implications for modeling urban cycling behavior in the context of evolving motor 

vehicle fleets. Safety concerns were associated with less frequent cycling, but not air quality 

concerns. Consideration of energy expenditure varies significantly among individuals and trip types, 

which will emerge as different preferences related to hills, stops, speeds, and electric-assistance. 

Energy and air quality concerns were significantly associated, suggesting health-conscious cyclists 

who tended to be older, more educated, more physically active, and cycle more recreationally. Less 

utilitarian cycle trips were more impacted by health-related considerations and more associated with 

weekly physical activity. 
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Title: 
Behavioral and Safety Analysis of Pedestrian-Bike Shared Space of Robson Street in 

Vancouver 

Authors: 

Mohamed Essa, UBC, Canada, m.a.essa@civil.ubc.ca 

Mohamed Hussein, UBC,Canada, m.hussein@civil.ubc.ca 

Tarek Sayed, UBC, Canada, tsayed@civil.ubc.ca 

Keywords: Shared Space, Pedestrians, Bikes, Safety, Conflicts, Road user behavior 

 

Public plazas and shared spaces can play an essential role in public life, as they enable people to 

celebrate different events and socially interact with each other. Hence, transportation planners show 

an increasing support for the concept of vibrant public spaces that encourage the culture of walking 

and cycling, and increase the opportunities of commerce and social interaction. “Ciclovias” are active 

street events, where roads are open to non-motorized road users and closed to automobiles. More 

than 80 North American cities now offer regularly scheduled ciclovias that draw thousands of 

pedestrians and cyclists to enjoy car-free streets. Previous studies addressed the potential benefits of 

such events on physical activity, social cohesion, businesses, environment, and sustainability. 

The main objective of this paper is to conduct a road-user behavior and safety analysis of the 

operation of the pedestrian-bike shared space of Robson Street in Vancouver. The analysis is 

conducted using video-data, collected by the City of Vancouver during the summer of 2016. 

Automated video analysis techniques were used to detect different road users and extract their 

trajectories from video scenes. The extracted trajectories were used to estimate the speed 

distributions of different categories of road users, and analyze the interactions (conflicts) between 

them in order to assess their safety. Furthermore, the effect of introducing a bike-dismount sign at 

both ends of the shared space was studied. Finally, the relationship between the speed of both 

pedestrians and bikes and the density of the shared space was investigated in order to develop 

speed-density relationships in such environment. 

The results showed that the percentage of bike dismounts increased from 17% to 36% after placing 

the bike-dismount sign. The traffic conflict analysis showed a reduction of 34% in the pedestrian-bike 

conflict rate after placing the sign, which indicates an improvement in safety. The average and 

standard deviations of the pedestrian and bike speeds were found to be (1.12 ± 0.05 m/s) and (2.95 ± 

1.80 m/s), respectively. In addition, two macroscopic models were developed to investigate the 

speed-density relationships of pedestrians and bikes. The first model addresses the relationship 

between the pedestrian speed and the pedestrian density, while the second one focuses on the 

relationship between the bike speed and the pedestrian density. Both models showed a good fit to 

the data, with R-squared values of 0.73 and 0.80, respectively. The results obtained in this paper can 

be useful in providing insights into understanding the operational and safety performance of 

pedestrian-bike shared space environments. 
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Title: Influence of different crash characteristics on level of injury among cyclists 

Authors: 
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Mette Møller, Technical University of Denmark, Denmark, mette@dtu.dk 

Keywords: 
Cyclist crashes, Emergency room, Road maintenance, Crash factors, Generalized 

ordered logit model 

 

Following the international aim to increase cycling, there is an urgent need for knowledge that can 

serve to support the development of safe cycling environments and enforce safe behaviors among 

cyclists. In most countries, crash statistics include police registered crash information only. However, 

with regard to cyclists this may lead to misleading conclusions, as the level of underreporting for 

injury accidents is as high as 94% for some types of crashes. Therefore, in order to improve 

knowledge on cyclist crashes inclusion of additional data sources is highly relevant. 

The purpose of this study was to get a better understanding of the influence of different crash 

characteristics on the level of injury among cyclists involved in a road traffic crash. More specifically, 

we wanted to assess the influence of characteristics of the cyclist, the road and the maneuvers 

preceding the crash.  

The study regards the years 2010-2015 and involves 3292 Danish cyclists registered at the emergency 

department in the municipality of Aarhus, due to involvement in a road traffic crash. The data 

included consists of a unique combination of two sources of information for each accident: medical 

records and road data provided by the municipality. From the medical records, information on the 

cyclist such as severity degree, age, gender, impairment, road design, light condition, crash situation, 

transport mode of the other part, whether or not the police had been informed about the crash and 

a short description of how the crash happened. Based on the short description factors contributing 

to the crash were identified and classified as related to: the cyclist, the vehicle (the cycle), the road 

and its surroundings or the other party. Regarding the road data information on the condition of the 

road at the time and place of the crash was extracted. Examples include high edge on the road 

shoulder, occurrence of a bicycle lane and high curbstone.  

The extracted data was analyzed by the use of a generalized ordered logit model where the cyclist 

injury degree is analyzed, conditional the crash has happened, as a function of several person, crash 

and road characteristics. Results showed that factors related to the cyclist, the cycle and the road 

and its surrounding all have an effect of the severity of the crash. Among road characteristics, lower 

probability for no person injury was found when a high edge on the shoulder was registered. 

The results are useful because they reveal original insight into the connection between the severity 

degree of the injured cyclist and different person, crash and road characteristics, which is relevant for 

the prioritization of preventive efforts. 
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Transportation agencies need efficient methods to determine how to reduce bicycle accidents while 

promoting cycling activities and prioritizing safety improvement investments. Many studies have 

used standalone methods, such as level of traffic stress (LTS) and bicycle level of service (BLOS), to 

better understand bicycle mode share and network connectivity for a region.  

However, in most cases, other studies rely on crash severity models to explain what variables 

contribute to the severity of bicycle-related crashes. This research uniquely correlates bicycle LTS 

with reported bicycle crash locations for four cities in New Hampshire through geospatial mapping. 

LTS measurements and crash locations are compared visually using a GIS framework. Next, a bicycle 

injury severity model, that incorporates LTS measurements, is created through a mixed logit 

modeling framework. 

Results of the visual analysis show some geospatial correlation between higher LTS roads and 

“Injury” type bicycle crashes. It was determined, statistically, that LTS has an effect on the severity 

level of bicycle crashes and high LTS can have varying effects on severity outcome. Specifically, 

crashes on roadways with LTS 3 are less likely to result in a severe injury when compared to crashes 

on roadways with LTS 4. However, it is recommended that further analyses be conducted to better 

understand the statistical significance and effect of LTS on injury severity. As such, this research will 

validate the use of LTS as a proxy for safety risk regardless of the recorded bicycle crash history. 

This research will help identify the clustering patterns of bicycle crashes on high-risk corridors and, 

therefore, assist with bicycle route planning and policy making. This paper also suggests low-cost 

countermeasures or treatments that can be implemented to address high-risk areas. Specifically, 

with the goal of providing safer routes for cyclists, such countermeasures or treatments have the 

potential to substantially reduce the number of fatalities and severe injuries. 
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Using crash data as the main data source for safety evaluation has some well-known limitations (e.g. 

underreporting, limited amount of behavioural data). Therefore, surrogate safety measures have 

become a popular method to investigate road safety. Many different indicators have been developed 

over the years, but there is no universal understanding of which indicators are most suitable for 

which situations. So far, none of the indicators has been proven to really outperform the other 

indicators. Furthermore, researchers already hinted that one universal surrogate safety measure that 

can be applied at all types of traffic events and for all road users may be impossible, since different 

measures are triggered by different aspects of the interaction process. Examining the potential of 

different surrogate safety indicators is therefore becoming more important. 

This study sets out to compare different surrogate safety measures based on multiple datasets of 

different types of intersections, including signalized and unsignalized intersections and channelized-

right-turn lanes. A number of promising surrogate safety indicators (TTCmin, T2,min, PET, Extended 

Delta-V and the Swedish Traffic Conflict Technique) were selected and have been measured for all 

interactions. The aim of the study is twofold: first the differences between the indicators in how they 

assess the severity of the different interactions and how they distinguish severe from non-severe 

events is investigated. Secondly, the consistency of the findings between different types of 

infrastructure is being examined. Patterns of agreement and disagreement between the indicators 

are explored and strengths and weaknesses are identified. 

The presentation focuses on the first analyses, which suggest substantial differences between the 

different indicators in the selection of severe traffic events between the different indicators.
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Surrogate safety measures (SSMs) are used in observational studies to estimate the safety of a 

specific area without relying on accident history. Many evaluation studies have shown a strong 

correlation between SSMs and accident history (Laureshyn et al., 2016), however it is not clear 

exactly how well a specific indicator have to perform to be considered “valid”. Güttinger (1982) 

provides a holistic discussion of this problem. He suggests several methods that can be used to 

identify what is necessary for a SSM to be considered “valid”. However, this work relies on only one 

of those principles which states that for a SSM to be considered valid, it must have a stronger 

relation to accidents than that of an exposure variable. 

This work builds on the suggestion from Güttinger with the aim of providing a requirement that SSMs 

must meet without the use of accident data. The work also relies on the distinction between SSMs 

and exposure measurements described by Hauer (1982). Hauer states that SSMs differ from 

exposure measurements in that SSMs directly estimate the safety of a system while exposure 

measurement as used to estimate the risk of a system, i.e. SSMs are a product of both exposure and 

risk, similarly to accidents. Based on this distinction the relationship between SSMs and exposure 

should be dependent on the risk of a system. By studying the relation between exposure and SSMs at 

different locations (with different risks) it is possible to test whether a certain SSM fulfils this 

requirement. 

To properly study the relation between exposure and SSM, we suggest that two different types of 

exposure measurements are counted, the first being traffic volume and the second being elementary 

units of exposure (Elvik et al., 2009). Elementary units of exposure are measurements such as 

meetings, encounters or simultaneous arrivals and attempts to remove any noise inherent to traffic 

volume. Traffic volume is an activity -based exposure measure while elementary units of exposure 

are event based (Elvik, 2015). SSMs are also event based, by studying the relation between both 

types of exposure measures and SSMs we can investigate how much of the SSMs effectiveness as a 

safety evaluation tool that can be explained by being based on events and not activity. 

Data from motor vehicle and VRU encounters at signalized intersections in Europe (with different risk 

levels) are used to evaluate the SSMs PET and T2min with different threshold values. The results 

show that both PET and T2min with anything but very low threshold values show a strong linear 

correlation to elementary units of exposure, indicating that these SSMs do not meet the requirement 

set by the framework. When using very low threshold values, the relation between exposure and the 

SSMs become less pronounced. However, low threshold values also lower the frequency of these 

events occurring which in turn requires a longer observational period. The relation between 

frequency and relation to exposure becomes central to identifying a suitable SSM. 
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As cycling is an increasingly common mode of transportation in many cities, conflicts between cyclists 

and other road users present a growing safety concern. While bicycle-motor vehicle conflicts are 

most often studied, conflicts between cyclists and pedestrians is a growing issue, particularly where 

cyclists and pedestrians share multi-use paths. 

The University of British Columbia Vancouver Campus and surrounding area is rapidly growing, with a 

58% increase in daytime population over the past 10 years. In response to increased travel demand, 

UBC Campus and Community Planning (UBC C+CP) has sought to enhance non-automobile travel 

options on and around campus, including improvements to walking and cycling facilities. Along with 

an increase in the number of cyclists and pedestrians, there has been an increase in reported 

conflicts between cyclists and pedestrians on campus, including in designated “pedestrian priority 

zones”. However, due to a reliance on anecdotal and complaint-driven data, there is not a clear 

picture of the scope and intensity of the problem. The lack of clear information on the extent of 

pedestrian-cyclist conflicts and collisions impedes the development of mitigation measures – a 

problem similarly faced by the City of Vancouver and many other jurisdictions with shared bicycle-

pedestrian facilities. 

This research aims to quantify the extent of pedestrian-bicycle conflicts and collisions at UBC, and 

identify opportunities to make cycling and walking on campus safer and more comfortable through 

policy, infrastructure and/or programming interventions. An intercept survey sample of 337 was 

collected in fall 2017 to investigate perceptions of comfort and safety of on-campus travel, along 

with experienced conflicts and collisions. Survey results indicate high rates of perceived and 

experienced conflicts between pedestrians, cyclists, and skaters on multiuse paths. Perceived 

conflicts between active travelers are supported by relatively high rates of experienced collisions, 

most previously un-reported. Inattention is a highly-cited factor in pedestrian and cyclist collisions, 

along with speed. Most travelers are unaware of existing mitigation measures (pedestrian priority 

zones and slow cycling areas), and a lack of designated cycling routes is a factor in cyclist usage of 

pedestrian-priority facilities. Limitations of the analysis include possible response bias and a lack of 

detailed exposure data. 

This research provides insights to better understand pedestrian-cyclist conflicts on campus and to 

undertake measures to improve active travel safety and comfort. With limited existing data on 

pedestrian-cyclist conflicts and collisions, this case study is also informative for efforts to reduce 

conflicts among active travelers in other locations. 
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There has been significant effort in the past several years to improve the geometric design of streets 

and intersections to make them more inviting and usable for active modes of transportation; 

however, less attention has been paid to the traffic signal timing operation along these corridors. 

Traffic signal timing can play an integral role in completing the Complete Streets paradigm. 

Like most of transportation design, traffic signal timing has historically been geared to reduce the 

delay for automobile traffic at intersections. Signal operation that can be considered efficient for 

vehicles are normally unreasonable and onerous for pedestrians. Recognizing this disconnect, a 

warrant method was developed that considered the geometry and traffic volumes of an intersection 

to guide and standardize the implementation of these pedestrian-friendly timing features.  

The goals of these changes were to improve pedestrian comfort, compliance and level of service, 

while also increasing predictability and enhancing awareness of modal priorities at signalized 

intersections. 

These guidelines were developed with an understanding that the criteria must be relevant, 

reasonable and quantifiable, adjusting appropriately for specific site conditions. Ultimately, a simple 

spreadsheet was created that can be used by any road authority/operator to determine appropriate 

timing operation, regardless of how “progressive” their transportation policies are. 

An important aspect of Complete Streets design is to understand your traffic users and design 

accordingly. This basic underlying concept can be transferred to traffic signal timing design where 

ever there is a reasonable expectation of pedestrians at an intersection. Using many existing 

industry-accepted practices combined with engineering judgment and user feedback, empirical 

formulas and methods were developed and piloted at a handful of intersections in Surrey City 

Centre. Following the success of the pilot locations, the methodology was continually refined over a 3 

year period as it was expanded to over 90 intersections across the City. 

Pilot studies were completed at 4 test sites (1 control) that showed a significant improvement in 

pedestrian compliance and indicated a reduction in delays for these users. Aspects like comfort are 

difficult to measure, but they can be rationally concluded based off of observations and common 

sense. While vehicle delays were impacted, the magnitude fell well within acceptable limits and in 

many cases was negligible. 

Every traffic signal in an urban environment could be timed with these considerations as part of the 

fundamental signal timing program. While there are considerable variations between organizations 

and their levels of promoting active transportation, the criteria presented can be shaped to fit any 

organizations goals and vision. The clear benefits for pedestrian comfort and compliance combined 

with the potential safety benefits and extremely low cost makes a very compelling case for 

implementation. 
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The share of active mobility in traffic can be increased by enhancing of the urban vegetation - this is 

the core result of the study "GoGreen", which has examined the influence of greenery on the active 

mobility. The main objective of the research project was to elaborate criteria of the roadside 

greenery that need to be incorporated into the planning of urban and street spaces, and finally 

implemented in order to create a highly aesthetic and stimulating atmosphere in public spaces. The 

road green fulfills a wide range of functions that are closely related to active mobility: structuring and 

spatial organization, shading and cooling in summer heat, mitigation of air pollution, aesthetic 

surplus, enhancing wellbeing. In addition, greenery supports social inclusion and offers space for 

social interaction. In literature and internet several national and international good practice 

examples are listed and potentials for the road green exploited. Qualitative methods (expert 

interviews, focus groups, observations) and quantitative methods (street surveys) were used in this 

project to identify the needs and wishes of the residents. Subsequently, expert workshops helped to 

design evaluation criteria and recommendations for ordinary measures for promoting and supporting 

active mobility. One interesting result of the study refers to the relation between aesthetic aspects 

and safety. It shows that a road may be experienced as more attractive than an other one due to its 

design and due to its greenery, i.e., people prefer to walk or to sojourn there instead of on the less 

attractive one. But if speeds are clearly higher on the less attractive road then people feel safer on 

the less attractive road. The consequence could be that, e.g., people would not let their children walk 

alone on the more attractive road. This could mean that if one wants to let attractiveness have an 

impact on the experience and the behaviour of people, it is necessary to keep vehicle speeds low. 
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In Austria like in virtually all industrial countries demographic change calls for an adaptation of the 

public space. People with dementia will increase in number. To provide preconditions for them to be 

mobile autonomously as long as possible, without depending on the assistance of others, will 

certainly to a large degree mean to adapt preconditions for walking. Being able to walk under 

conditions of appropriate safety will also allow more and better use of public transport. This is where 

KOMPETENZ takes the first step, in order to identify the special requirements that people with 

dementia have towards public space in order to be able to maintain their physical mobility in an 

autonomous and independent way. The research process is still ongoing - including social space 

analysis. Final results will be presented at the workshop. What can be said at this moment is that the 

requirements by the group of persons with dementia will not differ too much from the needs of the 

very heterogeneous grand total of people who use the public space as pedestrians. 
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Background: Cycling is an environmental-friendly and energy-efficient transport mode that also has a 

positive impact on health. Also, cycling is an inevitable tool for reduced congestion level. However, 

according to the European Commission (2016), bicycle fatalities made up 8,1% of all traffic fatalities 

in the EU countries. They appear mainly at intersections of urban areas (OECD 2017). One of the 

influential factors in bicycle fatalities is the spatial behaviour of cyclists influenced by the cognitive 

workload. It affects peoples’ physical and mental ability to react on the surrounding environment and 

make decisions in a complicated situation that is critical in traffic safety. The studies conducted 

previously on cognitive workload focused on drivers of autonomous vehicles. However, less is known 

about bicyclists. Therefore, a more in-depth study is offered to gain a comprehensive insight on the 

influence of the cognitive workload on bicyclists spatial behaviour when crossing four-legged 

intersections. 

Aim: The primary objective of this research is to understand the effect of the cognitive workload on 

bicyclists. Therefore, we propose the evaluation methodology that should reveal what is the 

influence of workload capacity on bicyclists spatial behaviour in a natural environment of four-legged 

intersections.  

Method: Due to the traffic safety of test participants, the study is divided in two phases. In the first 

phase, the actual physical environment of the four-legged intersection and bicyclists natural spatial 

behaviour will be observed and recorded through eye tracking glasses without any interference of 

participants from their primary riding task. In total 50 test participants with their own bicycles will be 

selected to cover, approximately 500m predefined bicycle path, with focus on the four-legged 

intersection. The eye tracking glasses will be used to make video and audio recording of visible field 

of where or how long bicyclists are allocating their visual attention while riding a bicycle and facing 

obstacles when crossing the four-legged intersection. On the second phase, a bicycle riding simulator 

(similar to the driving simulator) of the same four-legged intersection will be used in usability 

laboratory with the same test participants. Differing from the first experiment, the test participants’ 

cognitive workload will be increased by giving them secondary tasks as a distraction from the primary 

riding task. This will allow to understand the allocation of bicyclists attention between primary and 

secondary tasks, to reveal the limit of the information processing capacity during biking.  

Results expected: Two experimental results will be incorporated to gain in-depth knowledge on 

bicycle accidents at four-legged intersections. It is expected to uncover bicyclists decision making 

about spatial behaviour in critical situations when engaged with secondary tasks. Also, gain more 

insights on spatial problems regarding vehicles coming from behind, left and right turnings as 

detected in the police report. 

Conclusions: The research intends to contribute to the bicycle safety by providing new insights for 

local officials on threats at four-legged intersections. The cognitive workload is considered as one of 

the main sources for traffic accidents, therefore, outcomes should help to answer why particular 

four-legged intersection could be more dangerous causing more crashes and injuries for bicyclists 

than others.  
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At signalized intersections, a right-hook crash is a crash between a right-turning motor vehicle can 

occur during any portion of the green interval when conflicting bicycles and vehicles are moving 

concurrently. A two stage experiment was developed in the OSU high-fidelity driving simulator to 

investigate the causal factors of right-hook crashes at signalized intersections with a striped bike lane 

and no right-turn lane, and to then identify and evaluate alternative design treatments that could 

mitigate the occurrence of right-hook crashes. Experiment 1 investigated motorist and 

environmental related causal factors of right-hook crashes, using three different motorist 

performance measures: 1) visual attention, 2) situational awareness (SA) and 3) crash avoidance 

behavior. Data was collected from 51 participants (30 male and 21 female) turning right 820 times in 

21 different experimental scenarios. It was determined that the worst case right-hook scenario 

occurred when a bicycle was approaching the intersection at a higher speed (16 mph) and positioned 

in the blind zone of the motorist. In crash and near crash situations (measured by time-to-collision) 

the most common cause was a failure of the driver to actively search for the adjacent bicyclist 

(situational awareness level 1), although failures were also determined to occur due to failures of 

projection (i.e. incorrectly assuming that the bicycle would yield or that there was enough time to 

turn in front of the bicycle). Elements of driver performance and gap acceptance collected in the first 

stage simulator experiment were field validated to provide additional confidence in the findings. The 

research reviewed 144 hours of video and identified 43 conflicts where the time-to-collision 

measured less than 5 seconds. When field observations of scenarios most similar to those in the 

simulator were isolated, the analysis indicated that the distribution of the TTCs values observed in 

the simulator were consistent with those observed in the field. Experiment 2 evaluated several 

possible design treatments, (specifically: signage, pavement markings, curb radii, and protected 

intersection designs), based on the visual attention of motorist, their crash avoidance behavior, and 

the severity of the observed crashes. Data was collected from 28 participants (18 male and 10 

female) turning right 596 times in 22 scenarios that were used. The resulting analysis of the driver 

performance indicators suggest that while we can measure the various driver performance metrics 

robustly, and all of the treatments had some positive effect on measured driver performance, it is 

not yet clear how to map the magnitudes of the differences to expected crash outcomes. Additional 

work is recommended to address the limitations of this study and to further consider the potential 

effects of the right-hook crash mitigation strategies from this research. 
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Background: Pedestrian workers (police officers, flagmen, crossing guards, etc.) are particularly 

vulnerable to road accidents at work. In Quebec, a recent report (Pignatelli et al., 2013) shows that 

pedestrian workers are one of the seven subgroups of road accident victims at work. Between 2000 

and 2008, the 520 pedestrian workers in this subgroup represented 6 % of all accidents but 

accounted for 23 % of all serious injuries and fatalities and they had the highest median amount of 

compensation for road accident victims at work. 

Aim: Our project aims to study the working conditions of pedestrian workers (here: police officers) to 

analyze the risky traffic situations to which they are exposed daily. The evaluation of the risk of 

collision is based on direct video observation of behavior and road user interactions, in particular 

conflicts. This presentation is part of an ongoing research project in the cities of Montreal and 

Quebec, Canada, funded by the Robert Sauvé Research Institute on Occupational Health and Safety 

(IRSST). 

Methods: Video data was collected for twenty police officers in charge of traffic management in 35 

sites in Montreal and Quebec City, amounting to 156 hours of video recording. In addition to video 

data, manual observations of the participants' work environment were done. Road user trajectories 

and interactions are extracted automatically using detection and tracking algorithm from the open 

source Traffic Intelligence project. Interactions between all pedestrians, including the participating 

worker, and motorized vehicles are analyzed according to various safety indicators, in particular: 

• time to collision (TTC): the time remaining before two users collide if they continue on their 

current path; 

• post-encroachment time (PET): the time between the departure of the first user and the arrival 

of the second user in the zone where their trajectories intersect. 

The resulting large number of observations will be aggregated in various ways to represent the safety 

of the workers over time at each site. 

Results obtained or expected: The data processing and analyses are still ongoing. We hypothesize 

that the results will demonstrate the relationships between pedestrian safety, particularly for 

workers, working conditions and the characteristics of work environments. 

Conclusions: This study applies state of the art data collection method to characterize pedestrian 

safety and the working conditions of pedestrians in contexts of disruption of the traffic (either a 

construction site or a special event).It will reveal whether the organization of work in short periods 

(maximum of 4 hours for most participating workers) is beneficial to reduce their exposure to the risk 

of collision. However, the physical layout of the traffic working site can make a difference in their 

work and their proximity to other users. 

The originality of our method allows an objective evaluation of the working conditions and a detailed 

analysis of the interactions between the various road users in contexts of disruption of the traffic 

(either a construction site or a special event). 
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The presentation will give an overview about preliminary results of the ongoing project SESAM 

(Evaluierung der Sicherheit von Eisenbahnkreuzungen mittels automatischer Messmethoden – Safety 

evaluation at level crossings with the help of an automated measurement technique). In recent 

years, a number of structural measures have been carried out at level crossings in Austria to prevent 

accidents. In order to be able to run a systematic check of the effects of such interventions on the 

behaviour of road users and on safety at level crossings, in the project "SESAM" a special 

measurement technique is tested. This tech¬nique combines the use of (1) a thermal camera and (2) 

conventional video recording. Safety rele-vant behaviour/events were defined beforehand based on 

social scientific theories about traf-fic behaviour and erroneous behaviour/mistakes (Michon, 

Reason). The use of thermal cameras that until now have been employed primarily in urban areas (at 

intersections), allows the regis-tration of variables such as speed, position, distance and acceleration. 

These variables are actually recorded and will then be evaluated by means of trajectory analysis, 

while a conventional camera records the behaviour of road users like head movements etc., on the 

basis of which one can conclude where the attention is directed. Such measurement methods are 

helpful when, e.g., behaviou¬ral para¬me¬ters, based on theories about problematic behaviour need 

to be collected and ca¬tegorised as these directly relate to the way of how road users behave at 

adapted railway cros¬sings. In sum, a combination of video-based methods for registering and 

assessing road-user beha¬viour will be evaluated, where especially the thermal camera is a new 

element, as far as railway level crossings are concerned. The presentation will give first overall results 

as far as the registration of the behaviour of vulnerable road users with the help of conventional 

cameras at daylight is concerned, such as looking behaviour, red light violations, distracted crossing 

while using nomadic device, behaviour of groups, etc. Data derived from the thermal cameras will 

show trajectories, accelerations (runs), red-light crossings etc., collected 24 hours a day. 
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The popularity of biking as a mode of travel is growing across many cities in Canada. Often, cyclists 

are required to navigate narrow streets which were designed primarily for motor vehicles. Providing 

separate bike lanes has been a popular choice for planner. However, physical segregation from 

motorized traffic has been advocated as a safer alternative to channelize the two adjacent traffic 

streams. Physical boundaries bring added difficulties in road maintenance and use of emergency 

vehicles; plus the construction cost. Paining of a buffer zone, in lieu of physical barrier, is 

advantageous in offering lower cost and easier access to motorized traffic. This treatment is however 

relatively novel which motivated a methodical before/after evaluation conducted in this study. The 

site is a one-way urban street in the Downtown area of Ottawa, Canada. Video data was collected at 

two weekdays and one weekend for three phases: before treatment (phase 1, 2015), after treatment 

with sharrows only (phase 2, 2016), and after treatment with sharrows as well as buffer zone (phase 

3, 2016). The video data was analyzed to detect free-flow speed, lane change manoeuvres, bike-

vehicle and bike-curb lateral distance. Comparison of the data for cyclist-vehicle-curb distances 

indicates that there appears to be a shift in the distribution toward wider spacing in phase 3 

compared to phases 1 and 2. Mean free flow speed does not significantly change for drivers and 

bicycles, although more dispersion is observed on the free flow speeds in the third phase. There was 

an increase in the average hourly cyclist volume in weekdays although it decreased on weekends. 

Lane Change manoeuvre analysis indicated an increase in the number of R-L (right-lane to left-lane) 

maneuvers and a decrease in the number of L-R (left-lane to right-lane) manoeuvres in phases 2 and 

3 compared to phase 3. The proportion of partial R-L-R manoeuvres among all lane-change 

maneuvers decreased by almost 50%. This can be perceived as a positive change in driver behaviour 

likely because the cyclist path is made more conspicuous in Phases 2 and 3. There was no evidence of 

change in the incidence of vehicles parking and blocking the bike lane. Overall, the treatment 

appears to be meeting its intended goal. The previous analysis is limited to surrogate measures of 

safety and related operational measures. However, collision-based before and after evaluation 

should be considered once adequate number of sites and post-treatment data are available in 

record. Furthermore, a user survey would be useful in eliciting additional information which cannot 

be captured in video footage.
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A lot of (visual, auditory, social, emotional, psycho-motoric, intellectual and cognitive) competences 

are needed for safe traffic participation. Traffic competences are developing during childhood and 

youth and in close relationship with brain maturity. Based on an extensive literature analysis a 

tabulation of empirically based developmental milestones was made (Schützhofer, Rauch, Knessl & 

Uhr, 2015, Schützhofer, 2017). These milestones were the initial point of the development of traffic 

safety workshops for pedagogues, parents and policemen. How can children be aware of traffic 

environment at a certain age and what does this implicate for their safe traffic participation? This 

traffic psychological and developmental psychological knowledge is also important for traffic 

managers and planning of infrastructure. The presentation focuses on the development of visual 

competences and hazard perception. It will be discussed if there are implications for planning and 

constructing infrastructure and for traffic education and which domains still require further research 

and evaluation. The aim of this research are recommendations for age dependent safe traffic 

participation that do not under- or overstrain children and give them the chance to make their own 

active traffic experiences in adequate safe borders. Another target of this ongoing work is to show 

policymakers and technicians that children are not small adults and possibly need adaptions of traffic 

environment. 
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This presentation will provide examples of measures that improve safety for pedestrians and cyclists 

in the context of journeys to school. It will be be based on several transportation safety studies 

conducted by the author, including the City of St. Albert's Safe Journeys to School Initiative, one of 

the most comprehensive school traffic safety studies conducted in Western Canada. It will also quote 

best practice reviews that the author participated in regarding Safe and Active Travel Planning for 

Metrolinx and School Zone Safety Best Practices Research Report for the Canadian Automobile 

Association. The measures will range from planning the site layout, school zone traffic control and 

improving school bus operations and pick-up / drop-off areas, to temporary measures such as 

delineation devices and crossing guards and programs for modifying traffic safety culture. Since 

collisions are relatively rare in the school context, the presentation will identify and discuss various 

surrogate measures of safety performance, such as traffic conflicts, speeds, and behavioural 

indicators. 
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As concerns regarding increasing carbon dioxide emissions and declining health levels grow more 

prominent, cities are increasingly working to make their transportation systems more sustainable 

and healthy. One new and growing form of sustainable transportation in many cities is electric-assist 

bicycles (“e-bikes”). Previous studies have shown that power assistance can attract individuals 

previously reluctant to cycle, and so e-bikes have the potential to reduce auto dependence and 

increase physical activity. However, there are various barriers to e-bike adoption, including concerns 

about safety due to greater mass and potential for higher speeds. As an emerging travel mode, there 

is still much uncertainty about the potential impacts of e-bikes, and how they should be regulated, 

accommodated, and potentially promoted. To effectively implement policies, regulations, and design 

guidelines that capture the benefits while mitigating the risks of e-bike adoption, it is necessary to 

understand and align the perspectives of diverse stakeholders in the e-bike industry, including 

manufacturers, retailers, transport agencies, and travellers.  

The aim of this research is to gain insight on the alignments and misalignments among stakeholders 

regarding the safety impacts and appropriate regulation of electric bicycles. The findings will then be 

used to formulate recommendations for policies and programmatic initiatives that are responsive to 

the perceived safety impacts and concerns of these stakeholders. An online survey was developed to 

investigate the perceptions, needed regulations, expected impacts, barriers, and benefits of e-bike 

adoption, and then administered to stakeholders throughout British Columbia including e-bike 

retailers, e-bike manufacturers, cycling coalitions/advocacy groups, and transportation planning and 

engineering departments in municipal, regional, and provincial governments.  

The majority of surveyed stakeholders perceived a higher speed as the least important benefit of e-

bikes, which diverged from the perspective of e-bike users. Most stakeholders agreed that 

pedestrians would encounter the greatest risk from higher-speed e-bikes, and automobiles the least, 

but expectations of risks for other cyclists varied. The primary area of disagreement among surveyed 

stakeholders was the likelihood of increased conflicts between e-bikes and various other road users. 

Transportation and government agencies most expected increased conflicts with automobiles, while 

e-bike manufacturers, retailers, and cycling coalitions were more concerned about incidents of 

bicycle theft and had lower expectations of conflicts among road users. The common expectation 

that pedestrians have the highest safety risk from e-bikes was reflected in a broad preference for e-

bikes (of all types) being allowed on mixed-traffic roads more than facilities shared by other cyclists 

or pedestrians. Preferences for facility access varied by e-bike type, with “scooter-style” (throttle-

assist) e-bikes most strongly perceived as requiring distinct regulations and facilities from other 

bicycles. For most respondents, the type of power assistance was a bigger discriminating factor for 

needed regulations than the size of the vehicles. Most non-government stakeholders agreed that 

safer cycling facilities (for e-bikes) are key to increasing e-bike adoption.  

Survey results indicate generally broad optimism about the potential benefits of e-bike adoption, but 

some diverging perspectives among stakeholders on the safety risks posed by e-bikes and how they 

should be regulated. Higher speeds are expected by some, but not all stakeholders, with diverging 

opinions about how that might increase conflicts with other cyclists. While “scooter-style” e-bikes 

are broadly seen as requiring separate regulations, there was less agreement about other vehicle 

types, such as enclosed recumbent pedal-assist tricycles. The findings highlight the need for clearer 

understanding of the speed choices of riders of various types of e-bikes, and of perceived and actual 
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conflicts among cyclists on various types of bicycles on shared facilities. Misaligned perspectives 

among stakeholders could pose a challenge to implementing new e-bike regulations, which are 

needed to safely and effectively integrate this emerging sustainable mode of travel into existing 

transportation systems. 
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Background: 

Automobile dependency consists of high levels of per capita automobile travel, automobile oriented 

land use patterns and limited transport alternatives. Automobile dependency has many impacts on 

consumers, society and the economy. It increases mobility and convenience to motorists. It increases 

consumers' transportation costs and resource consumption, requires significant financial and land 

resources for roads and parking facilities, and it increases traffic congestion, roadway risk and 

environmental impacts. It reduces the viability of other travel modes and leads to more dispersed 

land use.  

In today’s world we are socialised to use the car. Our parents did so, and we do it. When we grow up 

and reach the age when the driving licence can be obtained, it is usual to do so. Then to get a car. 

When looking for a job, one of the common requirements is a driving licence. At least this is how it 

used to be in the last decades. Nowadays, this trend might slowly change. Young people are not 

getting driver’s licenses so much anymore. In fact, no one is. According to a new study by Michael 

Sivak and Brandon Schoettle at the University of Michigan Transportation Research Institute, the 

percentage of people with a driver’s license decreased between 2011 and 2014, across all age 

groups. For people aged 16 to 44, that percentage has been decreasing steadily since 1983 (Sivak & 

Schoettle, 2012). 

So to say, our world is telling us from the very beginning that it is normal to use a car. That it is the 

first choice. And only if something goes wrong (no money, car is broken, alcohol use), we think of 

other possibilities. I.e., we have developed a habit. We don’t think about our decisions and their 

consequences; we do not think or consider which mode of transport we choose, but we more or less 

“instinctively” use the car. As it is very well known from psychology, habitual behaviour is rather 

complicated to change. Often, it is not rational and sometimes based on prejudices. One of the 

problems when changing habitual behaviour is the so called “problem of a starting point” or “endless 

circle”. This means that the human needs a positive experience, something that he or she can 

experience in order to adopt certain behaviour or a change. We need to see and to feel that such 

behaviour is good and enjoyable, but we will experience this only if we adopt or change certain 

behavi¬our. So as we can see, we need something as a starting point, but our behaviour so far does 

not provide such a starting point – a vicious circle. In this research work we focus on brea-king this 

circle. 

Aim: 

Main aim of this work is to experimentally verify how the induced experience of not using a car for 

some time will change car use in the future. The point is that in an experimental setting, and with 

incentives, we encourage people not to use the car for one month. This will enable them to get an 

experience of not using car but other modes of transport. Thereby, they will have to change their 

daily routines (e.g. shopping near house instead of in a shopping mall in the suburb). The main 

strength of this approach is that unlike in other studies, we won’t work with “what people think they 

WOULD do in a certain situation”, but we experimentally let people experience it and then see if this 

experience changes their real future behaviour. Literature supports the usefulness of such an 

approach. 
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Method: 

Experimental design, 10 families (different families as couples without and with children, low/high 

income, education, with an older family member, living in the city/ country side) in the experimental 

group. The requirement is that the family so far used their own car on a regular basis. To recruit 

families, a convenience sampling method was used. At the beginning of the experiment, each family 

member (over the age of 10) completed the WHO – Quality of life questionnaire (WHOQOL-100) and 

a questionnaire containing items regarding the attractiveness and functions of car use (as perceived 

by the member) and other transportation modes such as walking, cycling or public transportation 

(Steg, 2005). Then, families were interviewed about their attitudes towards car use and asked to 

keep a “travel diary” and a log-book/ Google Maps application with daily entries on approximate 

distance travelled via different modes of transport. For the first week, they were asked to travel “as 

usual”, and next, the one-month period without car use began. After this month, the families were 

interviewed again about their experiences and asked to fill out the questionnaires again (WHOQOL-

100, attractiveness of car use and other transportation modes). A final interview and questionnaire 

collection is planned 3 months after the experimental period’s end (e.g, March 2018) to assess the 

habitual change in car use. 

Results: This study is still in progress. By the time of workshop dates, the experimental period 

(November–December 2017) will be over. The objective of the paper is to present the design of the 

study and preliminary results, based on the hypothesis, real experience with not using a car for one 

month will influence behaviour after the end of the experiment in such a way that people will more 

often use other modes of transport than the car. 
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Evidence based road safety policies are becoming increasingly important worldwide. Data and state 

of the art knowledge are available more than ever before. The primary objective of the SafetyCube 

project, developed within the framework of the EU Horizon 2020 programme, has been to collect 

and summarize existing evidence on effects of road safety measures as well as to execute an 

economic evaluation of these measures. This economic evaluation has principally been done by 

means of cost-benefit analyses (CBA). These CBA aim to allow the joint evaluation of the 

effectiveness of measures in reducing crashes of different severity levels and to provide information 

on the socio-economic return of countermeasures. In cost-benefit analysis, the crash costs enter as 

benefits (because they are prevented) and the costs for measures are compared to them. In the 

SafetyCube project an international (EU) average of crash costs for different injury levels has been 

calculated which enables to do international comparisons in a more harmonized way. 

CBA were executed for a series of measures related to driver education, awareness raising, law 

enforcement, road design and vehicle technology. Only measures were selected for which the 

available evidence shows favourable effects and for which sufficient quantitative information on 

effects, target crashes and implementation cost could be retrieved. The economic efficiency of 

measures was calculated in terms of their benefit-to-cost ratio, their net present value and - in case 

there was no information on the measure costs - their break-even cost. 

Despite the attempt to present the information in ways that allow a comparative assessment of the 

selected measures as per any key element of the CBA, one clear finding is that any comparative 

analysis must be addressed with much caution. One reason for this is that measures vary 

substantially in terms of typical units of implementation, area of application (e.g. intersections versus 

road segments, rural versus urban environments) and country of reference. Moreover many 

measures can be implemented in either lower or higher cost implementations. Furthermore one 

must be aware that even for measures in a similar context, the uncertainties in the safety effects and 

costs as found in the literature are usually high. 

In order to reflect the extent of some of the inherent uncertainties, a sensitivity analysis was done 

that aims to provide an indication of what can be expected in terms of cost-effectiveness of each 

measure in different scenarios, including an ‘ideal’ and a ‘worst case’ scenario. 

Despite of the limitations of the approach, it is concluded that economic efficiency evaluations, 

including proper uncertainty assessments, can contribute to rational decision-making in road safety. 
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Since creating a Road Improvement Program, the Insurance Corporation of British Columbia (ICBC) 

has invested over $110 million dollars towards road safety improvements in the province of British 

Columbia, Canada. The Road Improvement Program partners with provincial road authorities to 

identify problem locations and implement interventions to improve road safety. The level of ICBC 

investment in a safety project has been based on the potential for collision reduction associated with 

the proposed improvements. The goal has been to target collision prone locations to reduce the 

frequency and severity of collisions, thereby reducing the auto insurance claims costs to ICBC. 

Although entirely necessary and effective, the reactive nature of projects funded by the Road 

Improvement Program did not allow for investments at locations that were deemed to be high-risk, 

but did not have a significant history of collisions. Recognizing that some attention should be given to 

these ‘high-risk' but low crash frequency locations, a new program was developed that could provide 

funding to support road improvement projects that were not based on a history of collisions. The 

new program, referred to as the Proactive Road Safety Program, complements the reactive program 

by providing funding support for projects that can prevent collisions rather than reduce collisions.  

The presentation describes the rationale and methodology that was developed for the Proactive 

Road Safety Program to quantify road safety risk and assign an economic value to justify funding for 

proactive road safety projects. 

 


