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The Origins of the Value of a Statistical Life

Consider two approaches in Jack Carlson’s dissertation
(1963)

One was to focus on the recommended emergency
procedures when pilots lost control of the artificial feel
in their flight control systems

The guidelines said when to attempt to land and when
to eject

Ejections saved the pilot but lost the aircraft

Carlson got a value of $270,000 for a pilot life which he
concludes is comparable to the human capital cost of
training pilots
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The Origins of the Value of Statistical Life

https://www.youtube.com/watch?v=CxEeKWy45IQ
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The Origins of the Value of Statistical Life

Consider two approaches in Jack Carlson’s dissertation
(1963)

Second was to consider the spending on a capsule
ejection system for a B-58 bomber

Designing the system would cost $80 million

The system would save one to three lives annually

Carlson backs out the USAF’s revealed “money
valuation of pilot’s lives” to be at least $1.17 to $9.0
million

These are two very different estimates and point to
some of the difficulties with putting a value on human
life
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Valuing Life and Other Non-monetary Benefits

We don’t have traditional markets to show us the value
of a life

However, a number is crucial to assess damages and to
do cost-benefit analysis

There are a few possible approaches we could take:

Use an alternative, observable proxy (lifetime earnings)
Ask people directly to put a value on life
Ask people about willingness to pay to reduce risk of
death/injury
Infer willingness to pay from behavior
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Valuing Life Using Lifetime Earnings

A very direct approach: use the present value of lifetime
earnings

Main appeal is that this is (somewhat) measurable and
an uncontested component of damages

Variables influencing calculation:

Age
Current compensation (including benefits)
Household structure (family members, share of income
going to others, etc.)
General determinants of income (education, industry,
location, etc.)
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Valuing Life Using Lifetime Earnings
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Valuing Life Using Lifetime Earnings

There are a lot of concerns using lifetime earnings as a
measure of human life

The calculation is plagued with measurement error and
questionable assumptions

It fails to capture any component of the value of life
other than income

Some extreme and problematic cases:

Stay-at-home parent versus dual-earner households
Infant born to a wealthy family versus infant born to a
poor family
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Using Willingness to Pay

We can take a different approach similar to the CV
study done for the Exxon Valdez and the nonuse value
of the environment

Here we have a similar issue: what is the value of life
beyond simply earnings?

So what if we take a similar contingent valuation
approach?

We could ask consumers “Would you pay $ X to avoid
death, loss of limb, etc.?”

This isn’t really going to work (and wouldn’t work in
the nonuse value of the environment case)

People are going to give better responses to questions
about lowering risk of death or injury
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Willingness to Pay to Reduce Risk

Asking people about their willingness to pay to avoid
risk (not certain death) seems reasonable

It is effectively getting them to produce the equivalent
of a ‘demand’ curve

The question: Scenario X leads to a 1 in 10,000 chance
of dying, how much would you pay to avoid that risk?

Value of statistical life =
willingness-to-pay

risk reduction

Another way to think of it:

WTP = ∆Pr(death) · C (death)
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Willingess to Pay to Reduce Risk

Suppose a person is willing to pay $5,000 to eliminate
that 1 in 10,000 chance of dying (a 0.01% chance of
dying):

Value of a statistical life =
$5000

.0001

Value of a statistical life = $50, 000, 000
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Willingess to Pay to Reduce Risk

In theory this seems reasonable enough

In practice, there are huge problems with this type of
calculation

One set of problems is the issues we already discussed
with contingent valuation surveys in general

The second set of problems is specific to thinking about
mortality:

People can be bad at assessing low probability events
People give screwy answers when you start talking
about death
People can have a hard time quantifying how they value
life
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Asking People About Death

Let’s look at a study by Fischhoff et al (“Teen
Expecations for Significant Life Events”, Public Opinion
Quarterly, 2000)

They survey teen respondents to the 1997 National
Longitudinal Study of Youth (NLSY97) about their
expectations over life events

NLSY97 is a respresentative sample of the population
with an oversample of the black and Hispanic
populations

3,544 survey respondents born in 1980 and 1981,
average grade is 9.9

Let’s see what kind of beliefs they have
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Asking People About Death

Item (What do you think is the percent 
chance that you will…) Mean (%) Median (%) 0% 50% 100%

Statistical 
estimate

Eat pizza sometime in the next year? 93.6 100 0.6 3.1 81.5 N.A.
Get the flu sometime in the next year? 49.6 50 7.2 23.5 15.6 31

Percentage of responses
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Asking People About Death

Item (What do you think is the percent 
chance that you will…) Mean (%) Median (%) 0% 50% 100%

Statistical 
estimate

Be a student in a regular school one year from 
now? 92.1 100 3.2 3.6 82.2 93
Have received a high school diploma by the 
time you turn 20? 93.4 100 1.4 3.5 77.2 84

Have a 4‐year college degree by the time you 
turn 30? 72.8 85 5.3 14.9 35.6 30

Percentage of responses
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Asking People About Death

Item (What do you think is the percent 
chance that you will…) Mean (%) Median (%) 0% 50% 100%

Statistical 
estimate

If you are in school a year from now, …also be 
working for pay more than 20 hours per 
week? 59.8 60 9.1 21.8 19.7 32
If you are not in school a year from now, 
…also be working for pay more than 20 hours 
per week? 79.9 100 4.6 10.6 51.1 60
Be working for pay more than 20 hours per 
week when you turn 30? 92.3 100 0.5 4.6 67 91

Percentage of responses
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Asking People About Death

Item (What do you think is the percent 
chance that you will…) Mean (%) Median (%) 0% 50% 100%

Statistical 
estimate

[If female] Become pregnant within 1 year 
from now? 6.3 0 74.7 4.1 0.8 <6
[If male] Get someone pregnant within the 
next year? 9.5 0 61.6 7.5 0.7 <3

[If female] Become the mother of a baby 
sometime between now and when you turn 
20? 16.3 0 50.5 9 3.3 <23

[If male] Become the father of a baby 
sometime between now and when you turn 
20? 19.2 5 39.3 14.1 2.3 10

Percentage of responses
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Asking People About Death

Item (What do you think is the percent 
chance that you will…) Mean (%) Median (%) 0% 50% 100%

Statistical 
estimate

Be the victim of a violent crime at least once 
in the next year? 14.7 5 39.9 11.4 0.7 10
Be arrested, whether rightly or wrongly, at 
least once in the next year? 10.2 0 51.3 7.4 0.5 <10
Serve time in jail or prison between now and 
when you turn 20? 5.3 0 67.2 2.8 0.3 0.6
Die from any cause (crime, illness, accident, 
and so on) in the next year? 18.6 10 30.2 19.8 0.9 0.08

Die from any cause (crime, illness, accident, 
and so on) between now and when you turn 
20? 20.3 10 26.1 21 0.8 0.4

Percentage of responses
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Asking People About Death

So at least these teenagers don’t seem to be all that
good at evaluating mortality risk

This presents a huge problem for getting estimates of
the statistical value of life

If people don’t understand the actual risks, we’re going
to get misleading willingness to pay for reducing those
risks

You might wonder what happens when you put money
on the line (make these teenagers insure themselves
against these risks)

Let’s look at a study assessing risk beliefs when money
is on the line
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Asking People About Death and Money

Viscusi and Zeckhauser, “National survey evidence on
disasters and relief: Risk beliefs, self-interest, and
compassion”, Journal of Risk and Uncertainty, 2006

Survey a nationally representative sample of adults
about fatality risks from natural disasters and whether
they favored governmental disaster relief

Solicit beliefs about personal risk of fatality from auto
accidents, natural disasters and terrorism
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Asking People About Death and Money

Many of the following questions will ask you to
compare programs that reduce auto accident risks
and other types of hazards. Each year just under
40,000 people in vehicles die in traffic accidents in
the United States. On the average day about 100
people die due to traffic accidents. These risks are
isolated deaths. Even for major accidents the
number of people killed in a particular accident is
not great. How would you rate your risk compared
to the average driver[, average, above-average, or
below-average]?
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Asking People About Death and Money

In contrast, natural disasters kill large numbers of
people at the same time and are major national
catastrophes. Hurricanes, floods, tornadoes, and
earthquakes are major types of disasters. Hurricane
Katrina killed over 1,000 people, and every year
natural disasters kill over 100 people on average.
How would you rate your risk of being killed by a
natural diaster[, average, above-average, or
below-average]?
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Asking People About Death and Money

Natural disasters aren’t the only risks that kill
many people at the same time. Attacks by
international terrorists also can cause a
catastrophic number of deaths. The 9/11 terrorist
attack killed 2,976 people. How would your risk
from terrorists compare to the average American’s[,
average, above-average, or below-average]?
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Asking People About Death and Money

Subjective level of risk by type 

of fatality

Auto fatality 

risk

Natural 

disaster 

fatality risk

Terrorism 

fatality risk

Below‐average fatality risk 43.9 58.6 50.6

Average fatality risk 47.6 34.9 41.4

Above‐average fatality risk 8.5 6.5 8.0

Subjective level of risk by type of fatality
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Asking People About Death and Money
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Asking People About Death and Money

Below‐

average 

fatality risk

Average 

fatality risk

Above‐

average 

fatality risk

Assist victims of natural disasters? 80.2 84.6 87.1

Assist victims of natural disasters living in high 

risk areas? 31.7 43.4 51.4

Assist victims of next New Orleans hurricane? 33.3 40.4 38.6

Subjective level of natural disaster fatality 

Preferences for government assistance by subjective level of natural disaster fatality risk 
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Asking People About Death and Money

So people appear to be wrong all over the place

We’ve got some groups dramatically overestimating the
likelihood of bad events

We’ve got other groups underestimating the likelihood

Making matters worse, willingness to support regulation
seems tied up with these beliefs

This is a problem

Fortunately, people aren’t quite as dumb as they appear
(even the teenagers)
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Revealed Preferences About Death and Money

Boulding and Purohit, 1996
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Revealed Preferences About Death and MoneyTHE PRICE OF SAFETY 21 

TABLE 2 

ESTIMATE OF HEDONIC PRICE EQUATION 

Compact Midsize 

Driver's-side airbag .001 .1 24*** 
(.026) (.029) 

Passenger's-side airbag N.A. -.019 
(.026) 

Antilock brakes .037* .049* 
(.028) (.035) 

Horsepower .1 45* .349*** 
(.099) (.096) 

Length .135 3.465*** 
(.795) (.920) 

Weight .723** .823** 
(.341) (.354) 

Width 1.857** -1.251 ** 
(.911) (.694) 

Height -.305 -1 .87** 
(.566) (.544) 

Dl(991 a -.318*** -.318*** 
(.016) (.016) 

D 1 992a -. 147*** -. 147*** 
(.015) (.01 5) 

AUTOa -.028 -.028 
(.020) (.020) 

NOTE.-Standard errors are in parentheses. The full regression model also 
included 28 dummy variables to control for fixed effects for make of automobile. 
R2 = 0.98; N = 180. 

aBecause these estimates were not statistically or economically significant 
across segments, they were constrained to equality. 

*p < .1, for one-tailed test. 
**p < .05, for one-tailed test. 
***p < .01, for one-tailed test. 

on the parameters, which leads us to use nonlinear es- 
timation and a nonlinear models test (Amemiya 1985). 
This nonlinear models test statistic is distributed chi- 
square, rather than F. Results of this test indicate that, 
as hypothesized, the airbag to antilock brake system 
ratio is significantly greater in the midsize segment than 
in the compact segment (X2 = 11.86, p < .01). In sum- 
mary, we find significant support for the hypotheses 
generated by our economic model. 

Given the competing nature of the hypotheses gen- 
erated by processing heuristics as opposed to the eco- 
nomic model, support for the economic model implies 
lack of support for the proposed heuristics. In fact, on 
the basis of our results we can reject Hypotheses 2a, 3a, 
ib, 2b, and 3b. Thus, neither the affordability nor the 
baseline risk assessment heuristics can explain our overall 
pattern of results. We note that combining the two heu- 
ristics also fails to explain our pattern of results. In this 
case, the first two hypotheses would be unsigned, and 
the third would be equality of two ratios, which we reject. 

Robustness Checks 

Next, we test the robustness of these findings. Recall 
from earlier discussion that our estimates of the value 

of safety features reflect the marginal consumer's will- 
ingness to pay in the midsize and compact markets. At 
issue is whether these relative marginal valuations are 
more broadly reflective of the average willingness to 
pay of consumers in these two segments. As a first step 
in addressing this issue, we discard the discrete size 
classification scheme provided by Consumer Reports 
and treat size as a continuous variable, to better un- 
derstand the differences in the value of safety features 
across car sizes. 

The advantage of this approach is that we do not 
discard information contained in a continuous repre- 
sentation of size.13 In the discrete (size segment) anal- 
ysis, we showed that marginal valuation of airbags was 
higher in the midsize category than in the compact cat- 
egory. In the continuous analysis, we effectively obtain 
180 different marginal valuations (for each of our make/ 
model observations) for airbags and antilock brakes. If 
the predicted relationship between valuation of safety 
features and automobile size holds over this broad range 
of observed markets, it increases our confidence that 
these marginal valuations are generally reflective of 
overall market willingness to pay. 

Thus, we used car weight as a proxy for size and driver 
value, with the assumption being that lighter cars were 
smaller and less expensive than heavier cars. The model 
contained main effects for weight, airbag, and antilock 
brakes, along with both weight X airbag and weight 
X antilock brakes interaction terms. Otherwise, the 
specification was identical to the empirical model pre- 
viously described. 

Our theory suggests that airbags become more valuable 
in bigger, more expensive, cars. Therefore, we predict a 
positive airbag X weight interaction term. As expected, 
we find a positive and significant airbag X weight inter- 
action effect equal to 0.44 (tl34 = 2.45, p < .0 1). We also 
find a main effect for an airbag of -3.47 (tl34 = 2.41, p 
< .01). Given the average weights of midsize (3,370 lbs.) 
and compact (2,884 lbs.) cars in our sample, this translates 
to an airbag value of 10.8 percent in the midsize segment 
and 3.7 percent in.the compact segment. In contrast, our 
theory does not allow us to sign the antilock brakes 
X weight interaction. Thus, we were not surprised to find 
a nonsignificant estimate for this interaction term (0.124, 
t133 < 1, p > .50). This suggests that antilock brake val- 
uation is unaffected by car size. We note that the main 
effect for antilock brakes is also nonsignificant with the 
inclusion of this ipteraction term (-0.94, tl33 < 1, p > .50). 
However, excluding the interaction term and equating 
the coefficient of antilock brakes across car sizes yields an 
estimate of 0.05 (tl34 = 2.15, p < .05). Thus, using weight 
as a proxy for size allows us to triangulate onto the value 

"3One disadvantage exists, however; because the continuous spec- 
ification does not allow a direct test of Hypothesis 3, it does not have 
the same discriminatory power as the discrete specification in testing 
our underlying model. 

Boulding and Purohit, 1996
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Revealed Preferences About Death and Money

Cleanup Sites
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Revealed Preferences About Death and Money

Figure 8
Event Study Comparison of Sales Price
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Revealed Preferences About Death and Money
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Revealed Preferences About Death and Money

People make decisions all of the time regarding how
much they are willing to pay to reduce risk

Think about paying for safety features in a car, paying
more to live in a low crime area, paying extra for
organic food, etc.

Observing these decisions allows us to back out how
much people value reducing risk and therefore how
much they value life

One of the most useful ways to go about this is to use
wage data for jobs of varying risk levels
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Revealed Preferences About Death and Money

 

86 

Table 1. U.S. Occupational Fatality Rates by Industry, 1992 – 1995 National  Averages 
 Fatality Rate per 100,000 Workers 

Industry NIOSH (NTOF) BLS (CFOI) 
Agriculture, Forestry, & Fisheries 17.0 23.9 
Mining 24.5 26.3 
Construction 12.8 13.4 
Manufacturing 3.6 3.8 
Transportation & Utilities 10.4 10.6 
Wholesale Trade 3.5 5.4 
Retail Trade 2.8 3.6 
Finance, Insurance, & Real Estate 1.1 1.5 
Services 1.5 1.8 
Sources: Rates constructed by authors based on Marsh and Layne (2001) and BLS (n.d.). 
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Revealed Preferences About Death and Money

Many studies have used variation in fatality (or injury)
risk across occupations to derive the statistical value of
a life

Basic idea is to run the following regression:

Yi ,j = α + β · riskj + γXi ,j + φZj + εi

Yi ,j : earnings for worker i in industry j

riskj : annual death risk in industry j

Xi ,j : worker characteristics

Zj : other characteristics of the job

β offers a way to translate risk into dollar terms
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Revealed Preferences About Death and Money
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 Table 2. Summary of Labor Market Studies of the Value of a Statistical Life, United States 

Author (Year) Sample Risk Variable Mean Risk Nonfatal Risk 
Included? 

Workers' 
Comp 

Included? 

Average 
Income Level
(2000 US$) 

Implicit VSL 
(millions, 2000 

US$) 
Smith (1974) Current Population Survey

(CPS) 1967, Census of 
Manufactures 1963, U.S. 
Census 1960, 
Employment and Earnings 
1963 

Bureau of Labor Statistics 
(BLS) 1966, 1967 

0.000125 Yes, 
significant 

No $29,029 $9.2 

Thaler and Rosen (1975) Survey of Economic 
Opportunity 1967 

Society of Actuaries 1967 0.001 No No $34,663 $1.0 

Smith (1976) CPS 1967, 1973 BLS 1966, 1967, 1970 0.0001 Yes, not 
significant 

No $31,027 $5.9 

Viscusi (1978a, 1979) Survey of Working 
Conditions, 1969-1970 
(SWC) 

BLS 1969, subjective risk 
of job (SWC) 

0.0001 Yes, 
significant 

No $31,842 $5.3 

Brown (1980) National Longitudinal 
Survey of Young Men 
1966-71, 1973 

Society of Actuaries 1967 0.002 No No $49,019 $1.9 

Viscusi (1981) Panel Study of Income 
Dynamics (PSID) 1976 

BLS 1973-1976 0.0001 Yes, 
significant 

No $22,618 $8.3 

Olson (1981) CPS 1978 BLS 1973 0.0001 Yes, 
significant 

No $36,151 $6.7 

Arnould and Nichols 
(1983) 

U.S. Census 1970 Society of Actuaries 1967 0.001 No Yes NA $0.5, $1.3 

Butler (1983) S.C. Workers' 
Compensation Data 1940-
69 

S.C. Workers' 
Compensation Claims 
Data 

0.00005 No Yes $22,713 $1.3 
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The Risky Business of Cost-Benefit Analyses of Risk
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