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Project objective

Our objective is to build a railway safety index :

Mainly to detect most critical types of safety 

events in order to define areas of 

collaborative work with rail companies 

 Incidentally to monitor the evolution of the 

railway safety level for the whole national 

system
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Project team

We have selected two partners for this project :

French national Institute for industrial environment and 

risks (INERIS)  

A consulting firm specialising in rail transport
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Data available

➢ In France, each safety event has to be notified to EPSF according 

to a event taxonomy
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Seriousness scale
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 Each safety event gets a seriousness level: 

 Levels 1 to 4 are used for incidents with potential consequences

 Levels 5 and 6 are used for accidents with real consequences



 For a given type of safety event, we have defined 2 safety indexes:

 Incident Component CI = f (N1,N2,N3,N4)

 Accident Component CA = f (N5,N6)

 Where Ni is the number of safety events with seriousness = i

 We choose to use a simple polynomial formula

 CI = W1N1 + W2N2 + W3N3 + W4N4

 CA = W5N5 + W6N6

Safety index development
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Safety index development

 Weights Wi had to be computed for CI

and CA

 CI = W1N1 + W2N2 + W3N3 + W4N4

 CA = W5N5 + W6N6

 First, the EPSF project team assessed

importance degrees that should be given

to each seriousness level.

 Then, these importance degrees have

been transformed into weights using AHP

(Analytic Hierarchical Process), a widely

used technic, developed by Thomas

Saaty in the 1970s.
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Safety index development
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We can represent events in a graphical plan to detect 

priorities using efficient frontier.



Safety index development
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Safety level
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Total of killed persons [K]

Total of serious injured persons [S]

Total [K] + [S]



Safety level

Linear (CA 

index)

Linear (CI 

index)



Conclusion

Our objective is to build a railway safety index :

1. to detect most critical types of safety events in order to 

define areas of collaborative work with rail companies 

2. to monitor the evolution of the railway safety level for 

the whole national system
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Conclusion

 Those indexes should help to decision-making on safety

 They must be used as a tool for debate on main safety

questions.

 In term of perspectives, many evolutions of those type of

indexes can be explored.

 the possibility of CA/CI projection with causes (instead

of type of event)

 the link with risk modelling such as bow-tie models



Thank you for your attention
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