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Socioeconomic
costs of road

crashes

Economic costs Intangible costs
(Human costs)

Willingness-To-
Pay

What is the monetary valuation of the
prevention of road fatalities and serious road
injuries?
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VALOR project (VALue Of Road safety)

Participating countries: FR, DE, NL, BE
Objectives:
a) Update estimates for VSL based on current 

preferences
b) Estimate the value of an avoided statistical serious 

injury
c) Use the best method available according to current 

knowledge
d) Produce results that can be used for applications 

outside the setting of this study
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Methodology

▪ Willingness-To-Pay (WTP)
▪ Stated Preferences using a discrete choice model 
➔ Stated Choice survey
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Sample

Online panel, provided by the polling agency 
• N=8,003 (equally distributed DE, FR, NL, BE)
• Representative with regards to age, gender and region

Target population
▪ 18 years and older
▪ Possessing a drivers’ license
▪ Having driven at least once in the past year with a car on a motorway

Data collection
▪ October-November 2020
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Questionnaire

8 hypothetical choice sets
▪2 motorway routes that differ in cost, time and
risk
▪1 dominant scenario

Validation questions
▪Lexicographic behaviour
▪Hypothetical bias 
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Experimental design

7 choice sets per respondent
▪ 2 motorway routes with different time, cost and risk (fatal/seriously

injured)

4 levels per attribute
▪ Trade-off between realism and utility balance

▪ Reduce hyothetical bias ➔ based on realistic numbers
▪ Encourage respondents making a trade-off ➔ similar expected variation in utility

between the levels of the attributes

Level 1 Level 2 Level 3 Level 4

Travel cost 5.5 EUR 7 EUR 8.5 EUR 10 EUR

Travel time 28 
minutes

36 
minutes

44 
minutes

52 
minutes

Number of fatally 
injured car drivers 1 8 15 22

Number of seriously 
injured car drivers 3 48 93 138

Prior estimate Expected variation 
in utility

Travel cost / 1.50 EUR

Travel time 11.50 EUR/hour 1.53 EUR

Number of fatally 
injured car drivers 4.586 Mill EUR 1.60 EUR

Number of seriously 
injured car drivers 0.688 Mill EUR 1.55 EUR |  11



Experimental design

Selection of choice sets
▪ 7 choice sets per respondent
▪ 4 attributes
▪ 4 levels per attribute

= 256 possible routes
= 32 640 possible combinations

D-efficient design
▪ “idefix” package R
▪ Maximizes efficiency of the parameters
▪ Based on prior estimates

➔2 blocks of 7 choice sets
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Dealing with problematic choice behaviour

Irrational behaviour
▪ Dominant choice situation
▪ 5.6% ➔ excluded from the analysis

Lexicographic behaviour
▪ Respondents that systematically evaluate the

alternatives on the basis of the same attribute
▪ Non-compensatory behaviour
▪ 33.3%
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Lexicographic behaviour

Most SC studies exclude all respondents that show lexicographic behaviour
Different causes of lexicographic behaviour:
▪ Simplification
▪ Strategic behaviour
▪ Experimental design/extreme preferences:

▪ Their individual-specific thresholds are not presented

Questions to investigate motivation
▪ Why did you always use the same attribute?
▪ Contingent valuation question (Sælensminde, 2006))

➔ 483 (19%) respondents out of 2,513 lexicographic respondents are behaving in 
a compensatory way and kept in the sample
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Sample used for the analysis

Selection based on validation questions

8,002 respondents

7,557 rational 
respondents

2,513 lexicographic 
respondents

2,030 respondents 
that show non-
compensatory 

behaviour

483 respondents
that show 

compensatory
behaviour

5,527 respondents in 
analysis sample

5,044 non-
lexicographic 
respondents

445 irrational 
respondents
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Modeling

(MNL)

𝑈 = 𝛽𝑓 + 𝛾𝐼 + 𝜃𝑐 + 𝜌𝑡

𝑉𝑆𝐿 =
𝛽

𝜃
× 𝑡𝑟𝑖𝑝𝑠/𝑦𝑒𝑎𝑟

𝑉𝑆𝑆𝐼 =
𝛾

𝜃
× 𝑡𝑟𝑖𝑝𝑠/𝑦𝑒𝑎𝑟

VoT = 
𝜌

𝜃
× 60 min

(ML)

𝑈𝑖 = (𝛽 + 𝑎𝑖)𝑓 + (𝛾 + 𝑏𝑖)𝐼 + 𝜃𝑐 + (𝜌 + 𝑐𝑖)𝑡

𝑉𝑆𝐿𝑖 =
𝛽 + 𝑎𝑖

𝜃
× 𝑡𝑟𝑖𝑝𝑠/𝑦𝑒𝑎𝑟
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Multinomial Logit (MNL) and mixed logit (ML) models



Results
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Coefficients
Total sample – 4 countries

(5,527 respondents)
Value of a Statistical Life

[Min, Median, Max]
St. deviation

6.191 M€ 
[3.212, 6.204, 8.975]

0.863 M€ 

Value of a Statistical Serious 
Injury

[Min, Median, Max]
St. deviation

0.954 M€
[0.429, 0.949, 1.371]

0.189 M€

Value of Time
[Min, Median, Max]

St. deviation

16.08 €/h
[-6.84, 14.65, 36.56]

12.85 €/h



Robustness tests

• Model including lexicographic respondents
• Model excluding potential hypothetical bias

➢Respondents that say that (parts) of the experiment 
seem unrealistic (34.5%)

• Model excluding inconsistent respondents
➢Respondents whose choices are inconsistent (not

irrational) (20.6%)
• Model excluding potential free-riders

➢Respondents that normally don’t pay for their travel
costs (12.9%)

|  18



Discussion

• Values of VSL and VSSI vary between the 4 countries: lowest
in France, highest in Germany

• Criticism to VoSL studies:
• Diverging outcomes (e.g. OECD (2012) - meta-analysis of 856 VSL-

studies resulted in a range of < 1 Million USD to > 20 Million USD 
(2005 price level)

• Consumers are in practice no rational utility maximisers
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Conclusions

Updated VSL and VSSI estimates 
▪ Value of a Statistical Life 6,19 mill €
▪ Value of a Statistical Serious Injury 0,95 mill €
▪ Value of Time: 16,1 €/hr

Use of these estimates
▪ Calculate socioeconomic costs of road crashes
▪ Societal CBAs
▪ Other jurisdictions: value transfer
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Thank you for your attention!

Questions?

stijn.daniels@tmleuven.be
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