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Inspiration for this work comes from the doctoral thesis by Fay Patterson (Patterson 2021) in 

which she investigates how traffic safety research gets ‘stuck’ in old paradigms and how this 

inability to change the course hinders the improvements in the field. 

Staying within a paradigm implies that some the basic principles become ‘given’ and are hardly 

discussed or questioned. The domain of the surrogate measures of safety, SMoS, may well be 

such a case. A promising idea that emerged nearly 70 years ago, it has generated an impressive 

amount of research activities, yet until now has not become a handy tool to be added to the 

traffic practitioners’ toolbox. Instead, SMoS domain is still an arena if debate between the 

experts and source of major confusion for the non-experts. 

The problems that have been identified are: 

• Growing list indicators used to measure the severity of traffic situations 

• Insistent usage of time-based measures despite their obvious limitations 

• Lack of transparency in practical implementation of the indicators, resulting in many 

different versions of seemingly the same measure producing quite different values; 

• Lack of persuasive and robust from causality perspective models relating accidents 

and traffic conflicts 

• Failure to distinguish between risks of severe and non-severe accidents, a paramount 

quality if working within the Safe System approach 

• Ad hoc solutions that clatter the domain yet still provide little improvements. 

 

To address these issues, a new framework has been suggested. It clearly outlines in which areas 

the use of SMoS is relevant and motivated. It also outlines the compromises that might be 

acceptable ‘on the way’ and how much validity is necessary for an SMoS methodology to be 

relevant for practical use. 

On the implementation side, the framework suggests: 

• using distance-based indicators to measure ‘nearness-to-collision’ 

• using energy-based indicators to measure the potential outcomes in case of a collision 

• by measuring frequency of the situations with low proximity AND high energy, 

applying bivariate Extreme Value Theory to estimate the frequency of accidents with 

severe outcomes. 
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The practical application of the framework is illustrated on a dataset that has been previously 

used in several SMoS-related studies which allows the comparison of the results with more 

traditional approaches. 
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