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Structure of Presentation

 Concept of Benefit-Cost-Ratio calculation
 Benefit calculation: Costs per casualty
 Cost calculation: first assumptions
 Procedure for calculation
 BCR for increased material price
 Discussion and Incertainties
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Benefit-Cost-Ratio - Concept

Benefit:

Economical benefit
for

reduced casualties

Cost:

Economical cost
for

safety measure
Benefit

Cost

Benefit-Cost-Ratio:
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Benefit – Cost Values Per Casualty

Cost per Person and severity (Germany)

Total cost for accidents (Germany)

Fatalities
Severely injured
Slightly injured
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Benefit – Cost Values Per Casualty –
Alternative values (as used in other countries)

Fatalities Severely injured Slightly injured
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Cost Assumptions

 What is the effect of new material on bus cost?
• What is a typical bus price?  500 k€?
• What is the ratio bus cost to bus price?  20%?
• What is the share of interior material on bus price?  20%
• What is the increase of material price for new material?  150%
• What is the number of busses in Germany?  80.000 coaches?
• What is the typical bus lifetime?  20 years?
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Procedure for BCR calculation (per year)

 Annual bus fire casualties
 x annual cost for bus fire casualties = Benefit p.a.
 Bus price
 x bus price-cost-ratio
 x Share of interior material on bus cost
 x Percentual increase of material cost
 x Number of busses in Germany
 x Efficiency in reduction of fatalities
 / lifetime of bus = Cost p.a.
 BCR = Benefit p.a./Cost p.a.
 BCR should be > 1 for societal benefit.
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First Results for BCR 
(without discounting, for 100% efficiency)

Price per Coach 500.000,00 € Assumed
Price/Cost Ratio 0,20 Assumed
Share of Material on Coach cost 20% 20.000,00 € See BMFE-07-09e
Number of coaches in Germany 80000 From official statistics
Material cost in Germany 1.600.000.000,00 € calculated
How much more is the material cost? 150% Lowest number in BMFE-06-13-r1
Total increased cost in Germany 800.000.000,00 € calculated
Lifetime of a bus 20 years Assumed
Annual increased cost in Germany 40.000.000,00 €
Number of fatalities p.a. 10 Assumed
Cost per fatality 2.500.000,00 € Official figures
Annual Benefit 25.000.000,00 € calculated
BCR 0,63 calculated

Cost

Benefit
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Benefit Calculation - Efficiency

 Following calculations assume a 100% efficiency of the measure
 Measure: Smoke gas toxicity limitation
 Will this measure safe 100 % of the casualties?
 If not, expected efficiency has an effect on BCR!
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Discussion and Incertainties

 Unclear / hard to find numbers:
• Material cost increase
• Share of material cost on bus price
• Bus price / costs

 Efficiency of measure to reduce fatallities
 Sensitivity analysis!
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Results - Sensitivity

 Base numbers:
• 10 fatalities p.a.
• Severely, slightly

injured neglected
• Bus price 500 k€
• Bus cost 100 k€ (20%)
• Int. material share

20%
• New int. material cost

150%
• Bus lifetime 20 years
• 100% efficiency!
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Effect Of Efficiency
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Conclusion

 A BCR calculation (no discounting, 100% efficiency) has been carried
out

 Based on the assumptions discussed in BMFE-07 and BMFE-06, 
BCR is << 1

 BCR value sensitive to assumptions and efficiency

 For a robust BCR estimation, valid numbers should be agreed on
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Update for 9th meeting

 Is there a chance a different material might be able to fulfill the BCR 
calculations?

• BCR says: X fatalities per year, and this results in Y € cost per year
• A technical measure that saves X fatalities therefore could cost Y € per 

year to be efficient
• Will a different material significantly decrease the number of fatalities

per year?

 What values for the BCR can be agreed upon?
• Please all provide feedback in four weeks time as to where you see the

values taken into account in 08-09 (both documents) are inapropriate.
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