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Motivation for the research

ÅCost-benefit analyses of environmental and 
safety policies that save lives

ÅLife-saving benefits: 

L ³VSL 

where:

L=lives saved by the policies

VSL = Value of a Statistical Life 



Key Questions
How is the VSL estimated?

ÅLabor market studies 
(Viscusiand Aldy, 2003):

ÅHedonic pricing studies for 
cars (Andersson, 2005) or 
homes (Gayer et al., 2000)

ÅExpenditure on risk-
reducing equipment 
(Jenkins et al., 2001)

Åά{ǘŀǘŜŘ tǊŜŦŜǊŜƴŎŜέ 
Studies (Jones-Lee, 1976)

Concerns when VSL is used 
policy analyses

ÅRisks and beneficiaries of 
environmental policies are 

ḑifferent from workplace 
risks and workers

Å{ǳƛǘŀōƭŜ ǘƻΧ

ïthe elderly, 

ïchildren, 

ïenvironmental policies, and 

ïnon-accidental causes of 
death?



Research Questions I

1. What is the VSL for children in contexts relevant 
in environmental policy analyses? 

2. How does it compare to that for adults?

3. Publicv. private risk reductions

4. Iƻǿ ŘƻΧ latency, dread, perceived effectiveness 
of private  behaviors andpublicprograms, 
perceived exposure, sensitivity, beliefs about 
baseline risks, and health status influence the 
VSL?



Research Questions II

5. Testing for scope

6. Methodologicalquestions

a) Does the format of the choice questions affect 
the VSL?

b) Are there order effects?

c) Are there protest responses?



Methodology

Approach:

Parental valuation 
(how much a parent 
would pay to reduce 
the risk of dying of 
one of his or her 
children)

Valuation method:

Conjoint choice 
experiments

Study Locales:

1) Milan, Italy

2) Several locations in 
the Czech Republic

Survey administration 
mode:

Self-administered at the 
computer 

1)in 2 centralized facilities in 
Milan

нύ ŀǘ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ 
homes in the Czech Rep.



Why Conjoint Choice Experiments?

Other SP approaches:

RContingent valuation 

ÃChained Method (see 
Loomes et al., 2009)

Ã risk-risk tradeoffs or 
choices + CV (see 
Viscusi et al., 1991; 
Dickie et al., 2009)

Advantages:

ÁIdeal to see if WTP (VSL) 
changes with attributes of 
the risk 

ÁFlexible

ÁSeveral choice questions 
for each respondents, 
increases sample size

Á(our experience) better 
accepted by the 
respondents,  strategic 
behaviors unlikely

Possible Problems:
ÅLexicographic preferences, 
heuristics
ÅAttribute non-attendance



Conjoint Choice Experiments 

ÅGood to be valued: a reduction in the 
ǊŜǎǇƻƴŘŜƴǘΩǎ Ǌƛǎƪ ƻŦ ŘȅƛƴƎ ƻǊ ƛƴ ƻƴŜ ƻŦ ǘƘŜ 
ǊŜǎǇƻƴŘŜƴǘΩǎ ŎƘƛƭŘǊŜƴΩǎ Ǌƛǎƪ ƻŦ ŘȅƛƴƎ
ÅAttributes: 
ïCause of death (cancer, road traffic accident, 

respiratory illnesses)
ïPrivate initiative v. public program (=other 

beneficiaries exist)
ïSize of the risk reduction 
ïLatency
ïCost 



Example

Intervention A Intervention B

Context(cause of death) Roadtraffic accidents Cancer

Other beneficiaries? Yes (nationwidepublic 
program)

No  (privateaction)

Riskreduction 3 in 10,000over 5 years 2 in 10,000over 5 years

Therisk reduction begins In 2 years in 2 years

One-time cost to your
household (to be paid now)

300 euro 200 euro

The interventions below refer to Paolo/yourself.

Which do you prefer, A or B? And which do you prefer, A, B or neither 
intervention?

either child or 

adult ï

random 

assignment

TFORMAT=1 or TFORMAT=2



Attributes and Levels in the CCEs
Attribute No. LevelsLevels

Context (cause of death)3 cancer, 

road traffic accidents, 

respiratory illnesses

Private good or public 

program

2 Private good (no other 

beneficiaries) ;

nationwide public program 

(other beneficiaries) 

Latency 4 0, 2, 5, 10 years

Size of the risk reduction 4 2, 3, 5, 7 in 10,000 over 5 

years

(one-time) Cost to the 

respondent 

4 200, 500, 1000, 2000 euro



Main features of the CCE questions

ÅRandom assignmentτŜƛǘƘŜǊ ŎƘƛƭŘ ƻǊ ǊŜǎǇƻƴŘŜƴǘΩǎ 
own risk

ÅNote the independence of latency and context

ÅCost is now and one-time only, so we can estimate the 
rate at which people discount future risks

Å5 A-B pairs of alternatives per person

ÅContext held fixed in the first two pairs

ÅSplit samples:

Å½ sample gets to choose first between A and B, and then 
between A, B and neither  (TFORMAT=1)

ï½ sample gets to choose A v. B v. neither in one shot 
(TFORMAT=2)



Structure of the Questionnaire

ÅPreliminary questions & 
select a child 

ÅSection A. Child health

ÅSection B. Respondent 
health

ÅSection C. Questions to 
determine exposure 
and sensitivity to the 
three risks (respiratory, 
cancer, road traffic)

ÅSection D.Risk tutorial 
(incl. prob. quizzes, 
dread ratings)

ÅSection E. Examples of 
behaviors and programs 
that reduce mortality 
risks.

ÅSection F. Role of 
baseline risks, CV 
question.



{ǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ vǳŜǎǘƛƻƴƴŀƛǊŜ όŎƻƴǘΩŘύ

ÅSection G. The three 
causes of death, beliefs 
about baselines for 
these causes, 
agree/disagree with 
statements about the 
three causes

ÅSection H. Rate the 
effectiveness of private 
behaviors and public 
programs in reducing 
risks.

ÅSection I.Conjoint 
choice experiments, 
self-assessed probs of 
surviving the next 5 and 
10 years, how to pay for 
risk reductions, reasons 
for choice responses.

ÅSection L. Various 
questions about 
discounting, etc.

ÅSection M. 
Sociodemographics. 



SECTION D. PROBABILITY TUTORIAL



Risk Communication
ÅGrid of squares to show risk within a given 

population (e.g., age group)
ïBlue/white

ÅPositioning of the squares on the grid 
ïScattered (random)

ïGathered together (proportion of the total area, i.e. size 
of the risk)

ÅBar charts to show how risks will vary across 
different age groups 
ïwŜƭŜǾŀƴǘ ŀƎŜ ƎǊƻǳǇǎ ŀǊŜ ǘƘŜ ŎƘƛƭŘΩǎ ŀƴŘ ǘƘŀǘ ƻŦ ǘƘŜ 

respondent





Example of bar chart in section D



Risk Communication IIτA little math 

X in 10000/yr = 5X in 50000/yr = 5X in 10000 over 5 yrs

-True risk
- Too small to 
display on grid (X is 
less than 1)

Risk displayed and 
used throughout 
the survey



LƳǇƻǊǘŀƴǘΧ

ÅRisks varied by age, but not by gender (so that 
any effect of gender on VSL is not due to the 
baseline risks, but to taste)

ÅRisks were the same in Italy and in the CR





Sampling Plan for Final Survey

ÅResidents of Milan, Italy; national sample in the 
Czech Republic
ÅAge 20-60
ÅParents of at least one child, max. child age 17 

(no drivers)
Å50% men (fathers), 50% women (mothers)
Å{ŀƳǇƭŜ ǎƘƻǳƭŘ ƳƛǊǊƻǊ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎƛǘȅΩǎ 

population in terms of education (e.g., 23% with 
Univ. degree)
Å50% w/ household income ¢30000 euro/yr, 50% 

w/ more 



Why Milan? Why Respiratory Illnesses? 
Perceptions of Pollution Exposures  in Milan 

(based on pilot I, N=198)

PercentageindicatingéRespondent Child

None High None High 

Air pollution 0.58 74.74 1.19 79.17

Polluted tap water 38.14 11.34 36.36 14.97

Persistent Organic 
Pollutants 11.35 28.65 11.24 30.9

Pesticide residue in fruits 
and vegetables 10.27 28.65 10.11 31.46



Random Utility Model

Indirect utility function

)()( ijiij CyLDRV -+ÖÖ= bpa

where C is cost, DR is the discounted risk reduction: 

RLDR DÖ-= )exp( d

ɲR=risk reduction

L=latency or delay (years before the risk reduction begins)

ŭ= discount rate

p(L)=probability of surviving L years



Coefficients to be estimated 

Åa= marginal utility of risk reduction

Å̡ = marginal utility of income

Åd= discount rate

and so 00001³=
b

a
VSL

where VSL = Value of a Statistical Life = 
Willingness to Pay for a marginal risk change



RUM and Statistical Model

Indirect utility function

ijijij VV e+=

where eis i.i.d. from the type I extreme value distribution. 

When faced with K alternatives, the respondent chooses the one 
with the highest indirect utility.

\(non-linear) conditional logit model. 



Which p(L)?

ÅObjective probabilities implicit in the risks of 
dying shown to the respondent in the survey

ÅSubjective probabilities (only in Italy)

ÅObjective probabilities for adults 30+ 
estimated for Europe by Rabl (2004)

ÅSet to 1



Survey Implementation

ITALY

Å2 pilots in Milan (May 
and Sept. 2008) (N=200 
and N=100)

ÅFinal survey in Milan in 
late November to mid-
December 2008

ÅN=1906

CZECH REPUBLIC

Å2 pilots in Prague 
(August and October 
2008) (N=50)

ÅFinal survey in major 
cities and some smaller 
towns in November and 
December 2008

ÅN=1506



Description of the Italy Sample 

variable Valid N

Percent of  

sample

Male (i.e.,a Dad) 1906 49.06

age 20 to 34 1901 33.56

age 35 to 44 1901 32.93

age 45 to 60 1901 33.51

homemaker 1906 7.29

high school diploma 1904 37.45

some years of college 1904 5.83

college degree 1904 24.32

graduate work 1904 1.58

household income above 30,000 euro 1891 43.68



Health Status of Respondents and 
Selected Children--ITALY
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wŜǎǇƻƴŘŜƴǘǎΩ 5ǊŜŀŘ wŀǘƛƴƎǎ ŦƻǊ ±ŀǊƛƻǳǎ 
Causes of Death

no dread
medium 
dread

high 
dread

1 2 3 4 5
road traffic 
accident 3.47% 9.63% 27.37% 31.95% 27.58%
leukemia 6.92% 20.33% 20.59% 24.08% 28.09%
cardiovascular 
disease 3.59% 12.99% 31.31% 36.96% 15.15%
chronic 
respiratory 
illnesses 7.07% 20.15% 31.96% 28.64% 12.18%
cancer 2.27% 4.28% 12.89% 23.67% 56.89%

fire 14.32% 26.74% 21.99% 16.97% 19.98%



Probability ComprehensionτItaly 
variable description valid N percent

FLAG1

failed first quiz (question D1)

ά¸ƻǳjust bought a lottery ticket. 
A total of 10,000 tickets have been 
sold. What are the odds that you 
ǿƛƭƭ ōŜ ǘƘŜ ǿƛƴƴŜǊΚέ1903 7.24

FLAG2

failed second quiz (question D2)

Look at bar chartsand indicate 
the age group with the highest risk 
of dying (0-4, 25-29, 40-44) 1892 14.38

FLAG3

Failed third quiz (question D3)

άLŦthe chance of dying is 30 in 

10,000, how many deaths do we 

ŜȄǇŜŎǘ ƛƴ ŀ ƎǊƻǳǇ ƻŦ мллΣлллΚέ1905 10.24



Experience with and Perceptions 
about Cancer 
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Public and Private Risk Reductions: 
Perceived Effectiveness for Cancer (Italy)
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Public and Private Risk Reductions: Perceived 
Effectiveness for Respiratory Illness (Italy)
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Whose opinions in the CCEs? 
Italy

only my 
opinions

51%

the opinions of 
both of us

32%

my opinions in 
some cases, 

the opinions of 
both in other 

cases
17%



How would you pay? 
ITALY

ResponseCategory Percentof the 
sample

I would pay out of my own income or savings26.63

I would pay outof the family income or 
savings

35.74

I would haveused a combination of personal 
and family income and savings

29.74

I would have borrowedmoney 6.11

Other 1.79



Responses to the Conjoint Choice Questions

ÅNever chooses the 
ΨƴŜƛǘƘŜǊΩ ƻǇǘƛƻƴΥ 

66.89% of the respondents

ÅAlways chooses the 
ΨƴŜƛǘƘŜǊΩ ƻǇǘƛƻƴΥ 

8.60% of the respondents

Å!ƭǿŀȅǎ ŎƘƻƻǎŜǎ ǘƘŜ Ψ!Ω 
option: 

4.01% of sample with 
TFORMAT=1, 3.54% with 
TFORMAT=2

Å!ƭǿŀȅǎ ŎƘƻƻǎŜǎ ǘƘŜ Ψ.Ω 
option:

1.95% of sample with 
TFORMAT=1, 1.07% of 
sample with TFORMAT=2



Methodological issues: 
Effect of TFORMAT=1 and TFORMAT=2

pair of 
profiles

TFORMAT=1, ALL TFORMAT=2, ALL chi square 
for % 

neitherA B neither A B neither

1 40.13 42.74 17.14 42.59 38.7 18.70 0.78

2 45.34 35.6 19.06 44.89 34.35 20.76 0.85

3 40.27 41.32 18.41 40.2 38.45 21.35 2.54

4 46.10 37.04 16.86 41.72 37.47 20.81 4.79

5 39.50 40.75 19.75 37.91 40.41 21.68 1.06



Effect of FORMAT on the VSL
VSL 
label

Subsample VSL  in 
million  
euro (s.e.)

1 TFORMAT=1,
all responses

3.926
(0.229)

2 TFORMAT=2 4.918
(0.373)

3 TFORMAT=1, 
Only responses to A, B, neither
question

5.069
(0.375)

Wald tests:

Is VSL(1) equal to VSL(2)? Wald stat=5.14 (p val=0.02)
Is VSL(2) equal to VSL(3)? Wald stat=0.13 (p val=0.72)
Is VSL(1) equal to VSL(3)? Wald stat=6.89 (p val < 0.01)



Resultsτsimplest model

beneficiary

Child

N=6905

Adult

N=7315

Coefficient T stat Coefficient T stat

alpha 0.1991 18.24 0.1741 17.512

beta -0.0004 -15.467 -0.0004 -16.67

delta 0.0131 1.496 -0.0034 -0.412

log L -6304.62 -6725.81

Prob of survival=probability of survival implicit in the risks of dying shown 

to the respondent in the questionnaire



Implied VSL 

(million 

euro)

Std. error 

(million 

euro)

Children 4.615 0.300

Adults 4.016 0.251

H0:   VSLCHILD = VSLADULT

Wald Test Statistic:  2.347 (Fail to reject the null) 



Implied VSL 

(million euro)

Std. error 

(million euro)

All, cancer 5.122 3.342

All, road traffic accidents 3.342 0.184

All, Respiratory causes 3.947 0.179

H0:   VSLAUTO = VSLCANCER= VSLRESP

VSLRESP=VSLCANCER  Wald Test Statistic:  15.15

VSLCANCER=VSLAUTO  Wald Test Statistic:  34.11

VSLAUTO=VSLRESP  Wald Test Statistic:  5.56



Public v. Private: 
VSL in million euro
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Models where the marginal value of risk 
ǊŜŘǳŎǘƛƻƴǎ ŘŜǇŜƴŘ ƻƴΧ

ÅPublic v. private, latency (attributes of the 
alternatives)

ÅRespondent-rated effectiveness of public 
programs for that cause of death 

ÅDread (1=lowest dread, 5=highest dread)

ÅExposure

ÅBeliefs about baseline risks (from section F)

ÅSensitivity (=health status, co-morbidities)



Reasoning 

1. Check for internal validity of the responses

2. Once we control for these perceptions, does 
ǘƘŜ άƭŀōŜƭέ όŎŀƴŎŜǊΣ ŜǘŎΦύ ǊŜƳŀƛƴ ǎƛƎƴƛŦƛŎŀƴǘΚ



Results
ITALY, objective probs. of survival

objective probabilities of survival, no dominated pair
ADULT CHILD

coeff t stat coeff t stat
ALPHAR respiratory illness -0.0391 -1.372-0.0415 -1.255
ALPHAC add for cancer 0.0607 4.732 0.0137 0.933
ALPHAA add for road-traffic -0.0587 -4.639 -0.038 -3.189
PUBLIC add for public program 0.0485 7.19 0.0755 9.874
DREAD dread rating 1-5 0.0227 5.175 0.0213 4.336
PUBEFF dummy if public program highly effective 0.0283 5.765 0.0296 5.489
HIGHEXPO dummy if high exposure to this risk 0.0202 2.001 0.0352 3.353

MORECOMM
beliefs about baseline--this cause more common for 
people this age 0.0181 1.669 0.0352 3.213

SENSIT sensitivity (e.g., asthma, cancer) -0.0055 -0.323-0.0033 -0.128
AGE3039 -0.0279 -1.715-0.0139 -0.672
AGE4049 -0.0486 -2.857-0.0669 -3.251
AGE5059 0.0123 0.631-0.0513 -2.274
MATURA high school diploma -0.0068 -0.495 0.0059 0.376
SOMECOLLsome college 0.0652 2.3 0.0719 2.433
COLLEGE college degree 0.0189 1.188 0.0397 2.266

MOSTINC earns 75% or more of the household's income -0.0452 -2.995 0.0161 1.032
BETA -0.0005 -16.702-0.0005-15.327
DELTA -0.0145 -1.946-0.0024 -0.311



Results--ITALY, objective probs. of survival
Subjective probabilities of survival, no dominated 
pair

ADULT CHILD

coeff t stat coeff t stat

ALPHAR respiratory illness -0.0383 -1.316 -0.0282 -0.869

ALPHAC add for cancer 0.0588 4.515 0.0199 1.39

ALPHAA add for road-traffic -0.0589 -4.573 -0.0346 -2.954

PUBLIC add for public program 0.0477 6.945 0.0752 10.03

DREAD dread rating 1-5 0.0243 5.448 0.0206 4.299

PUBEFF dummy if public program highly effective 0.0255 5.124 0.0265 4.993

HIGHEXPO dummy if high exposure to this risk 0.0209 2.029 0.0373 3.624

MORECOMM
beliefs about baseline--this cause more common 
for people this age 0.0196 1.757 0.0374 3.479

SENSIT sensitivity (e.g., asthma, cancer) -0.0092 -0.525 -0.0003 -0.012

AGE3039 -0.0184 -1.113 -0.0245 -1.198

AGE4049 -0.0399 -2.315 -0.0738 -3.615

AGE5059 0.0221 1.113 -0.0605 -2.721

MATURA high school diploma -0.012 -0.848 0.0026 0.165

SOMECOLL some college 0.0587 2.027 0.0728 2.488

COLLEGE college degree 0.0099 0.613 0.0415 2.395

MOSTINC earns 75% or more of the household's income -0.0425 -2.734 0.0126 0.819

BETA -0.0005 -16.5 -0.0004-14.985

DELTA -0.0318 -4.205 -0.0175 -2.255



Implications on VSL
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/ƘŜŎƪƛƴƎ ŀ ŦŜǿ ǘƘƛƴƎǎΧ

ÅOrder effects

ÅScope 

ÅMarginal utility of income: Does it Vary with 
Income?
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Scopeτspecification with dummies
ITALY, ALL

0
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0 2 4 6 8

Risk Reduction

alpha

Coeff. t stat
A_RISK2 dummy 1.005321.829
A_RISK3 dummy 1.178625.265
A_RISK5 dummy 1.307125.857
A_RISK7 dummy 1.483726.542
BETA -0.0005-26.433
DELTA 0.0041 0.751
N 13897

log L -12478.2

\A_risk3 not 1.5 times A_risk2, 

etc. Ą not strictly proportional

\model with continuous risk 

reduction captures well the 

average slope



Conclusions I
ÅConjoint choice experiment questions give 

reasonable resultsτverbal feedback from 
respondent and VSL figures very reasonable

ÅVSL figures for children are only slightly higher 
than those for adults (not 2X!), and not 
statistically different from the latter

ÅDiscount rates virtually zero, become negative 
and significant when subjective probabilities 
of survival are used



Conclusions II

ÅCause of death matters

ÅDread matters

ÅPublic programs matterτbecause of their 
perceived effectiveness 

ÅGood internal validity of the responses

ïVSL increases with dread, beliefs about baseline 
risks, exposure, but not really affected by 
sensitivity (health status)



Conclusions III
Methodological issues

ÅReasonable to pool TFORMAT=1 and 
TFORMAT=2

ÅScope 

ÅOrder effects
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Health Status of the Respondents 
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Public v. Private Risk Reductions
ITALY, ALL

label description coeff t stat
ALPHAR 0.1364 15.95
ALPHAC add for cancer 0.0622 6.65
ALPHAA add for road traffic -0.0333 -3.51
A_R_PUBadd for resp/public 0.0669 8.18
A_C_PUBadd for cancer/publ -0.0241 -1.95
A_A_PUBadd for road traffic/public 0.0026 0.21
BETA -0.0004 -23.03
DELTA -0.0075 -1.35

N 13780
log L -12488.3

Prob of survival=probability of survival implicit in the risks of dying shown 

to the respondent in the questionnaire


