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This project’s main output was a software tool for road safety practitioners to identify traffic 
collision hotspots more reliably to prevent people from being killed and injured. The main impact 
envisaged therefore was an improved process for identifying locations for treatment by removing 
the effects of regression-to-mean and trend from collision data using algorithms based on Bayesian 
statistics previously developed by the research team. These algorithms have been developed using 
the R statistical programming language and this project has embedded them in a Shiny user 
interface – Shiny is a web application framework for R-based analyses. An initial phase of software 
development resulted in a first version of the programme that used standard before/after treatment 
collision data available for sites on the road network, and produced graphical and tabular output in 
terms of estimates of total casualties saved by a particular road safety intervention at both site-by-
site and aggregate level, and also more importantly the individual effects of regression-to-mean and 
trend. A first meeting was then held with road safety practitioners from Gateshead Council, the 
Northumbria Safer Roads Initiative (NSRI) and North Yorkshire County Council as representatives of 
potential end-users. This meeting aimed to identify future functional requirements and also 
preferred data input and output formats. A second phase of development focussed on implementing 
algorithms for collision hotspot identification and improving the output formats. The current version 
of the Shiny application therefore has two distinct functionalities:

 Scheme Evaluation, providing a breakdown of changes in casualties before/after treatment 
disaggregated by RTM effect, trend and genuine treatment effect. This enables sites to be 
ranked by RTM effect, treatment effect, or treatment effect above a given threshold; and 

 Collision Hotspot Identification, producing estimates of future collision/casualty numbers 
plus 95% confidence intervals at individual sites. Sites can be ranked by either absolute or 
the percentage change in collisions over previous year(s) and the probability of exceeding a 
given frequency of accidents in the following year can be provided. This allows road safety 
engineers the opportunity to identify and prioritise sites for treatment.

Legal experts at Newcastle University are currently drawing up a user agreement in order that the 
representatives of our potential end-users can experiment with the software on a non-exclusive 
basis following a forthcoming training exercise. The research-team’s long-term aim is to embed the 
software within a commercially-available accident analysis software package such as PTV’s VISUM 
Safety. We have worked closely with this industrial collaborator for several years with this long-term 
aim in mind. Our activities as part of the Impact Award have given rise to a number of other relevant 
developments:

 written paper, presentation and demonstration of our Shiny software at the Annual 
Transport Practitioners Meeting in London in July (Fawcett et al., 2015);

 paper under review for the 95th Annual Meeting of the Transportation Research Board (TRB) 
in Washington DC (Fawcett et al. under review);

 invited presentation and software demonstration at the ITS and Road Safety Forum in Doha, 
Qatar funded by our industrial collaborators (Thorpe et al., 2015);



 presentation and software demonstration to the Abu Dhabi Police, Tatweer Consultancy Abu 
Dhabi, and the Qatari Ministry of the Interior and Department of Transport;

 presentation at the European Conference of Transport Research Institute’s Thematic Group 
Meeting on Safety, 23rd September 2015;

 additional funding (£5000) from the Northumbria Safer Roads Initiative to support the 
continued development of the software to include a new function to provide better analysis 
of collision contributory factors; and 

 links established with Transport for London (TfL) following our presentation at the TPM 
conference. TfL have expressed an interest in our work and possibly using our approach for 
analysing collision data in London.

These activities have helped to generate global awareness and interest in the software program we 
have developed using the Impact Generating award. The intention is now to capitalise on this 
interest and our industrial collaboration to ensure that impact is maximised in future years through 
widespread use of our collision data analysis program by road safety practitioners to help reduce 
death and injury on the world’s roads. Our research has been identified by both CEGS and MAS as 
potential impact case studies for REF2020.
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