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Abstract

The co-operation between France and Germany has got a long tradition and includes many fields such as politics, public service, or science. In one of their regular meetings the French and German Road Directors decided to bring experts of both countries together in order to exchange experience on safety analysis of existing road networks. As a result of this co-operation a joint paper on Network Safety Management (NSM) was produced. The methodology is based on the German "Guidelines for Safety Analysis of Road Networks (ESN)" and the French “User Safety on the Existing Road Network (SURE)” approaches which were developed further into an internationally applicable framework.

Network Safety Management comprises the first step of a comprehensive safety analysis which enables road administrations to detect those sections within the network where an improvement of the infrastructure is expected to be highly cost efficient. Then, these sections can be ranked by their potential savings in accident costs in order to provide a priority list of sections to be treated by road administrations. Indications are given how to determine possible improvement measures. Then, if needed, the cost of these measures can be compared to the potential savings in accident costs in order to determine the benefit-cost ratio of the measure for the section under review. This way, the NSM methodology provides road authorities with all the necessary information to spend the limited resources in the best way to improve road safety for the whole society.

European countries are seriously engaged in reducing the number of fatalities and casualties on European roads. The European Commission has set the target of halving the number of deaths on the EU’s roads until 2010. Improving road safety of the existing network will contribute to reaching this target. Therefore, Network Safety Management as an important element of a comprehensive safety analysis is a further step in this direction.

The French-German Co-operation in Road Transport

In 1963 the French-German Elysée treaty included the implementation of a bilateral co-operation between ministries. A first meeting of the French and German Ministers of Transport took place in 1971 in Bonn, Germany. There, it was decided to establish working groups on an expert level on four different subjects and regular meetings of the Road Directors once a year. At present, seven working groups are dealing with different topics e.g. planning and financing, environmental protection, skid resistance, or engineering structures. Working group no. 2 is concerned with traffic engineering.

In summer 2003 discussions showed that both countries were developing in parallel a new framework to analyse road safety of longer sections within the existing network complementing the undertaken Black Spot Management. While the German “Guidelines for Safety Analysis of Road Networks (ESN)” were released in autumn 2003, the French “User safety on the existing road network (SURE)” approach was tested by Sétra on 15 pilot routes in 2004. Therefore, in one of their regular meetings the French and German Road Directors decided to prepare a joint paper on Network Safety Management (NSM) based on both methodologies. 

Purpose of Network Safety Management

European countries are seriously engaged in reducing the number of fatalities and casualties on European roads. In order to reach this aim all aspects of the transport system – vehicles, road users, and infrastructure – have to be addressed. Accidents are usually caused by deficits in the way these components work together. Therefore, accident data show the combined influence of all components or where these components do not work together well. For road administrations the difficult task is to assess the infrastructure safety of road sections by accident data isolated from other components in order to determine those sections with highest priority for improvements to the infrastructure.

Network Safety Management (NSM) comprises a methodology to analyse existing road networks from the traffic safety point of view. The aim of NSM is to enable road administrations to:

· determine sections within the road network with a poor safety performance based on accident data and where deficits in road infrastructure have to be suspected and

· rank the sections by potential savings in accident costs in order to provide a priority list of sections to be treated by road administrations.

After that, the following tasks are to analyse the accident structure of the sections in order to detect abnormal accident patterns which can lead to possible improvement measures, and finally to offer the possibility to compare the costs of improvement measures to the potential savings in accident costs to rank measures by their benefit-cost ratio.

While in France Network Safety Management is understood as a comprehensive process including Black Spot Management, it is in Germany seen as a complementary process.

Network-wide analysis of accident data

In NSM, the key parameter to assess the safety performance of road sections is the so-called safety potential. The safety potential describes the potential savings in accident costs that could be reached by remedial measures. It is defined as the amount of accident costs per kilometre road length that could be reduced if a road section would have a best practice design (s. Fig. 1).
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Fig. 1
Safety Potential

The advantage of the safety potential compared to the classic accident parameters is that it allows to assess different road types and roads with different volumes at the same time where different accident levels are achievable. Furthermore, as the safety potential is given in accident cost, it can be related to the later cost of the improvement measures. Since resources are limited, those sections where improvements can be expected to have the highest benefit-cost ratio have to be treated first. The higher the safety potential the more societal benefits can be expected from an improvement of the road.

Accident costs are used instead of accident numbers also because this allows for a weighting of accident numbers by accident severity. Accident costs are usually calculated by multiplying the number of accidents of each category with the related, nationally calculated mean cost per accident. A Network Safety Management applied by a certain road administration to their network should base on all the available information in order to reach the best possible statistical results. Consequently, for the network under review reliable data of less severe accidents should be included in the analysis if available. In contrast to this, international accident comparisons (e.g. IRTAD) usually concentrate on a restricted accident population which describes the common basis. Due to different legal basis and reporting practice the extent and coverage of national accident databases differs widely within the European countries. The more severe the accident the better is the information.

For the analysis it must be aimed at having as long a period under review as possible. The accident occurrence should, however, be as up-to-date as possible so that influences resulting from general trends and changes do not have an impact on the informative value. Experience has shown that a period of 3 to 5 years should be scheduled for an appropriate consideration of the severe injury accidents within the framework of road network evaluations.

Road sections should be on the one hand as long as possible so that the safety evaluation leads to informative results. On the other hand each section must then be characterised by more or less the same traffic volume, the same cross section and the same type of environment (cross town link or rural section). It is recommended that the section length should be around 10 km (at least 3 km).

In the procedure the actual accident cost per kilometre has to be compared with the expected value for a best practice design. In ideal circumstances this expected accident cost contains no influence of the infrastructure on the accidents any more but represents the accident cost caused only by the other two components of the transport system – vehicle and road users. The best way to estimate the target values would be to calculate the accident cost rate (accident cost per 1 million vehicle · kilometres travelled) for a sample of sections with best practice design. Another possibility would be to use a specific percentile (e.g. 15 %) of the overall distribution of the accident cost rates or even the average accident cost rate. This last solution is the simplest one but will only give a ranking of sections but no indication of the safety potential
. Furthermore, both values change from year to year. This so-called basic accident cost rate would then have to be multiplied with the annual traffic volume to receive the expected accident cost per kilometre road length.

Statistical tests are recommended to prove the reliability of the results when accident number thresholds are not complied with or severe injury accidents are subdivided into fatal accidents and accidents with seriously injured persons.

Finally, the safety potential is calculated as the difference between the current accident cost per kilometre of the section within the period under review and the expected accident cost per kilometre. It is also possible to gather the sections into itineraries after having calculated the individual safety potentials. The safety potential of an itinerary is equal to the sum of the safety potentials of all the sections which it is composed of.

Then, the sections or itineraries of the road network are ranked on the basis of the magnitude of the safety potential. As a result the ranking of those sections or itineraries in the road network having a particularly high need for improvement and particularly high improvement potentials is obtained  which forms the basis for a detailed study in order to determine possible improvement measures.
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Fig. 2
Map of road network showing the distribution of safety potentials (example)
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Fig. 3
Chart of road sections with the highest safety potentials within the network under review (example)

Detailed analysis of individual sections

In order to determine suitable measures for road sections with huge safety potentials, a detailed analysis of the accident structure should be carried out individually for the specific section under review. Therefore, it is advisable to determine conspicuous accident patterns (in the accident structure).

As a further step a comprehensive analysis of the accidents can be performed similar to the procedures within Black Spot Management. This entails an analysis of detailed accident information such as police reports. The dynamic mechanism of each accident can be identified (driving stage, accident stage, emergency stage, collision stage) and accident factors can be determined.

The aim of this analysis is to understand the dysfunctions of the road before implementing countermeasures. It enables planners to adapt solutions to the specific nature of each encountered road and context.

The results of the described analysis should be co-ordinated with the implemented local accident investigation and Black Spot Management. 

Based on the detected conspicuous accident patterns and on the comprehensive analysis of individual accidents, suitable measures for the improvement of the road infrastructure shall be derived. 

Finally, the efficiency of the countermeasures should be assessed. Then it is possible to compare the potential savings in accident costs with costs for countermeasures in order to rank measures by their priority.

Conclusion

Network Safety Management (NSM) describes a methodology to analyse road networks from the traffic safety point of view and to help the road administrations to detect those sections within the network with the highest safety potential i.e. where an improvement of the infrastructure is expected to be highly cost efficient. Then, suitable measures can be derived from a comprehensive analysis of the accidents. The safety potential and the calculated cost of the measure form the basis for an economic assessment which is usually conducted as a benefit-cost analysis.

Therefore, only the described NSM methodology provides all the necessary information for an objective assessment of road safety and an establishment of a ranking of sections for further analysis and treatment. This way, the limited resources are spent in the best way to improve road safety for the whole society.

European countries are seriously engaged in reducing the number of fatalities and casualties on European roads. The European Commission has set the target of halving the number of deaths on the EU’s roads until 2010. Improving road safety of the existing network will contribute to reaching this target. Therefore, Network Safety Management as an important element of a comprehensive safety analysis is a further step in this direction.
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� Indeed, when building a new road or reconstructing an old one, a better accident results than the average can be reached.





