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Abstract 

Urban infrastructure improvement; intersection improvement, flyover construction 

and road widening projects are implemented to improve the transportation system. However, 

often these improvements focus on system of motorised vehicles and address problems like 

vehicular congestion and focus to improve the convenience of car (motorised vehicle) users, 

but ignore the safety and convenience of bicyclists and pedestrians. These strategies result in 

increased risk to bicyclists, pedestrians and motorised two-wheeler (M2W) riders and 

subsequently reduction in the use of these travel modes. It is necessary to measure traffic 

crash risk to different road users and to identify the factors imposing crash risk. If real traffic 

crash risk can be identified and addressed scientifically, potential pedestrians and bicycle 

users may be encouraged to walk and to use bicycle for their short trips. It is necessary to 

study safety consideration of road users in the travel mode choice along with travel time, 

convenience and other factors.  

In this study traffic crash risk to different road users in Vadodara city has been 

estimated. Traffic police data shows that the proportion of vulnerable road users (pedestrian, 

bicyclists and motorised two-wheeler riders) observed as a victim in fatal crashes is 41%, 

13% and 33% for M2W riders, bicyclists and pedestrians respectively.  Safety Performance 

Functions (SPFs) have been developed to predict number of fatal crashes per year on different 

road locations, which identifies factors affecting these crashes. The important factors 

includes traffic volume, presence of heavy vehicle on urban roads, land use type, length of 

road segment, street intersection density, volume to capacity ratio, type of road and presence 

of median. Separate models have been developed to predict number of fatal crashes per year 

for pedestrian, bicyclists and motorised two-wheeler riders. These findings have important 
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bearing on the design of urban arterial roads. In the absence of facilities for pedestrians and 

bicyclists, arterial roads with wider carriageway and higher number of lanes increase the risk 

of fatal crash for pedestrians and bicyclists. 

This study quantifies real and perceived traffic crash risk to urban road users of 

medium size city. An average fatality per million persons is 84 for an urban area of Vadodara 

city. Truck as impacting vehicle is involved in 35% of the fatal crashes which shows the high 

risk imposed by heavy vehicles to vulnerable road users. High number of crashes with M2W 

and pedestrian at roundabout shows the need to improve geometric design of roundabouts. 

Real fatal crash risks to common travel modes on different road facilities have been 

quantified using real fatal crash data and exposure level. Different road facilities on order of 

real crash risk level from highest to lowest are mid-block, signalised intersection, roundabout 

and un-signalised intersection. Pedestrians have highest real crash risk on mid-block 

followed by M2W riders and bicyclists. M2W riders have highest risk on signalised 

intersection followed by pedestrians and bicyclists. Roundabouts impose highest risk to 

M2W riders, followed by bicyclists and pedestrians. 

Self-reported perceived crash risks to road users on different road locations have been 

compared to real crash risk. The ranking correlation by Spearman’s rho has established that 

there is no correlation between real and perceived crash risk.  

The influence of perceived traffic risk on different modes at mid-block, signalised 

intersection, un-signalised intersection and roundabout has been assessed by two multinomial 

logit mode choice models; one for people of ages up to 25 years and other for above 25 years. 

The impact of perceived crash risk for age below 25 years is insignificant for all modes. The 

probability of choosing auto-rickshaw, car, bus and bicycle mode is less for the road users 

who perceive high traffic crash risk at signalised intersection with respect to road users who 
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perceive no crash risk. On the other hand, probability of choosing these modes is high at an 

un-signalised intersection even if the perceived crash risk is high. The perceived crash risk at 

roundabout is not significant for any mode. 

An attempt has been made for the first time to evaluate and quantify the perceived 

risk on different road locations like mid-block, signalised intersection, un-signalised 

intersection and roundabout of urban area for all modes available; walk, cycling, motorised 

two-wheeler, auto-rickshaw, car, and bus. The relations between real and perceived traffic 

crash risk to different modes on above road locations have been established. 

As the travel behaviour is governed by perceived crash risk, the influence of perceived 

crash risk on different modes has been modeled in this study.  The mode choice depends on 

perception about crash risk associated with particular mode and not based on real risk. While 

to address the road safety issue, the real risk should be addressed. Thus, both the real and 

perceived crash risks are very important in policy framework. 
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