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Public and private authorities often manage wide road networks, composed of hundreds of km 

of road sections and related intersections. Once funding is available to promote road safety 

interventions on the road network, choosing which sites should be prioritized for these 

interventions is still an open question. In fact, there could be several possible ways to define 

the intervention priorities, e.g., based on the importance of roads or the poor safety 

performances. 

If priorities are set based on safety performances, the first step is a road network screening in 

which safety indicators are measured for all segments/intersections. There are several possible 

safety measures which can be used as indicators of safety performance: crash frequency, crash 

rate, measures based on economic assessments, etc. Once safety performances are assessed for 

each site in the managed road network, it is possible to highlight those sites exceeding a given 

threshold of the safety indicator. 

Once road sites are targeted for safety interventions, there is the problem of choosing effective 

safety measures (i.e., countermeasures). Not all safety measures are suitable for each road site, 

depending on several context variables and on the particular environment in which the road is 

located. However, very often, it is not possible to account for these details at the planning stage. 

In fact, the design of the most suitable countermeasures for each road segment or intersection, 

and their precise economic assessment, is usually postponed in a stage subsequent to funding 

allocation and planning of interventions. 

Hence, safety interventions may be often planned by focusing on high-risk sites and then on 

reducing crash frequencies/rates, without considering in detail how it is practically possible to 

intervene on these road sites. In other words, while the potential for safety improvements may 

be evident, the estimation of the actual possible crash reduction is often not accounted for in 

sufficient detail. 

Starting from this issue, the present study aims at proposing a methodology which integrates 

the measure of network-wide road safety performances with the possible anticipated outcomes 

of given interventions for selected road sites. This methodology is based on the following steps: 
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• quantifying the potential for safety improvements by using objective safety measures 

for each road segment/intersection in the network; 

• identifying the potential high-risk sites for each road category in the network (e.g., two-

way two-lane rural road, multilane arterial road, etc.), based on variable thresholds of 

the selected safety measure; 

• defining different types of possible countermeasures which may be effective for each 

particular road category and quantifying both their possible effects on crashes and 

expected costs; 

• calculating a network-wide synthetic indicator of the expected outcome in terms of crash 

reductions and of the total implementation costs; 

• choosing the combination of interventions which maximizes the crash reduction in the 

road network for a given available cost budget. 

Such integrated methodology involves an optimization procedure in which the threshold for 

identifying the sites to be treated can be dynamically updated, also considering the anticipated 

possible outcomes in terms of crash reduction for each road category. 

Even if different tools can be used to apply the proposed framework, the following methods are 

integrated in this study: 

• Safety Performance Functions (SPFs) are used to characterize safety of road sites 

(segments and intersections of different categories, based on their crash frequencies and 

traffic volumes); 

• the “Level Of Service of Safety” (LOSS) measure, based on SPFs; is used to define 

thresholds for identifying high-risk road sites; 

• Crash Modification Factors (CMFs) are used to estimate the possible impact of different 

types of alternative safety measures for each category of road sites. 

The application of the proposed framework may be of particular use for practitioners of road 

agencies which should select road sites for planning safety interventions once limited funding 

is available and only few road sites should be selected among the managed networks. 


