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Abstract 

The crash reduction factor (CRF) for road safety treatments is the expected percentage change in 

crash rate after a treatment is installed. An innovative method was used to estimate CRFs by 

incorporating literature reviews, quantifying the quality of the study and the quality of the statistics 

cited, and disaggregating CRFs in terms of treatment, speed and type of crash. For treatments 

involving horizontal curve alignment, high reliability literature (reliability score greater than 20) was 

difficult to find. Nevertheless, the findings indicated that for crash types other than “head-on”, the 

CRFs in current use appeared to be too high.  

Background  

The NSW Centre for Road Safety (CRS) uses an existing set of CRFs, determined some years ago, 

to calculate the expected percentage change in crash rate after a road treatment. A need was identified 

to establish revised CRFs based on the best available current evidence, in order to rigorously prioritise 

proposals for funding in Road Safety Infrastructure Programs.  

There are many different methods to calculate CRF (Cairney et al., 2012) yet it is sometimes difficult 

to claim statistical reliability because the number of crashes is generally low. At the request of CRS, 

Safe System Solutions Pty Ltd examined CRF identification methods for five treatments related to 

horizontal curve re-alignment, as shown in the rows of Table 1.  

Table 1. Horizontal curve re-alignment categories 

Original radius range (metres) Radius range after horizontal curve re-

alignment (metres) 

200–600  600–1000 

200–600 >1000  

<200  600–1000 

<200 >1000 

600–1000 >1000 
 

Method 

The innovative method employed to devise CRFs was a literature-review based method, incorporating 

statistics, quantifying the quality of the study and the quality of the statistics cited. In addition, CRFs 

were disaggregated in terms of treatment, speed categories and crash types based on NSW RUM 

(Road User Movement) codes. Disaggregation was important because CRFs vary greatly by these 

variables.  

Each item of literature was objectively assessed for the reliability of its findings (Austroads, 2010) 

by calculating two scores: the robustness of the result, depending on the quality of the research (study 

rating) and the statistical confidence levels (accuracy rating). These were combined to produce a 

reliability score for each CRF which impacted on the weighted-mean CRF. That is, studies with high 

reliability scores had greater weighting in the revised CRFs.  

Results 
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Figure 1 depicts an example of the results for treatment of the horizontal alignment from radius 

<200m to >1000m for two RUM categories (head-on, and ‘off-left on right hand bend’). CRFs 

reported in the literature for crashes ‘off left on a right hand bend’ were noticeably lower than the 

existing CRFs used by CRS, indicating that this treatment is less effective at reducing high speed 

crashes than is presently assumed. For this treatment the existing CRF approximates the literature-

weighted mean for head-on crashes but overestimates for all other crash types. This study highlighted 

that while there is extensive literature that can be used to sub-divide CRFs, high reliability literature 

(reliability score greater than 20) for horizontal curve re-alignment is difficult to find.  

  

Figure 1. Extract of results showing CRF values for horizontal alignment treatment from radius 

< 200 m to > 1000m disaggregated by speed class and RUM code group. Reliability scores 15 to 

20 are medium (M) reliability. Studies with reliability scores <20 are kept anonymous. 

Conclusion 

The study appraised the available published literature to develop a more robust approach to estimating 

crash reduction factors so as to better quantify the effect that horizontal curve re-alignment treatment 

has on reducing crashes. The findings demonstrate that for crash types other than “head-on”, the 

existing CRFs used by CRS appear to be too high.  

Though the value assigned to the study reliability is objective, being based on documented criteria, 

there is a subjective element in deciding whether to incorporate low reliability studies or to exclude 

them.  This abstract has included all studies.  Present CRS policy is to exclude low reliability studies.  

The same approach has also been used to establish revised CRFs for all road safety treatments used 

in the NSW Safer Roads Program.  
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