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Many environmental regulations are intended
to reduce the risk of cancer and other diseases,
but most of the empirical literature on valuation
of health risk relies on estimates of the wage
differentials that workers receive for bearing
risks of traumatic injury in the workplace
(Viscusi, 1992). The applicability of these 
wage-differential estimates to environmental
health risks, is uncertain. 

Environmentally-induced diseases differ
from fatal occupational injuries in several ways
that may affect people’s preferences between
them. One difference is that the environmentally-
caused disease is often cancer, and cancer may
evoke dread and other qualitative factors that
lead to greater fear than fatal workplace
injuries (Revesz, 1999; Sunstein, 1997).
Another difference is that environmentally-
caused diseases often have an extended latency
period between the time a person is exposed to
the pollutant and the onset of symptoms. Since
decisions about preventive measures must be
undertaken before exposure occurs, comparing
the benefits and costs of reducing exposure
requires an estimate of people’s willingness to
pay now to reduce the risk of fatality in a
future period.

We recently conducted a contingent-valuation
study to investigate how people’s willingness to
pay (WTP) to reduce mortality risk depends on

whether the risk is associated with cancer or
some other disease, and how WTP depends on
whether the risk is immediate or latent. (For the
full study, see Hammitt and Liu, 2004). Our
survey of approximately 1,200 randomly
selected respondents in Taiwan suggests that
there is a cancer premium. Although the effect is
not quite statistically significant in our preferred
model, we estimate that respondents are willing
to pay about one-third more to reduce a risk of
environmentally-related cancer than for a
comparable reduction in the risk of a similar
chronic, degenerative disease.

We also find that people are willing to pay
more to reduce an immediate risk than a latent
one. We estimate that WTP to reduce the risk of
a fatal disease with a 20 year latency period is
about one-quarter smaller than WTP to reduce
an immediate risk of the same disease, which
implies that WTP falls at a rate of about 1.5
percent per year of latency. The value that
respondents place on risk reduction also appears
to depend on the affected organ, environmental
pathway of the exposure, or payment
mechanism: estimated willingness to pay higher
prices for consumer goods to reduce the risk of
lung disease from air pollution is about twice as
large as estimated willingness to pay higher
water utility rates to reduce the risk of liver
disease from contaminated drinking water. 

JAMES K. HAMMITT, PH.D.
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respondents are

willing to pay about
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environmentally-
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pay more to reduce

an immediate risk

than a latent one.”

JIN-TAN LIU, PH.D.
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Standard economic theory suggests that the
appropriate procedure to account for latency between
exposure and risk of fatality is to value the risk using the
value of statistical life that represents the individual’s
WTP to reduce fatality risk at the time he may die, and
to adjust for the fact that money can be invested at the
time of exposure to yield a larger amount at the time the
risk may prove fatal.

An individual’s future WTP to reduce future risk (i.e.,
his future VSL) is not necessarily equal to his current
WTP to reduce current risk (his current VSL). His future
VSL may differ from his current VSL because of two
factors: he will be older, and the date will be later. Age
affects VSL because the individual’s life expectancy,
health, earnings, savings, opportunities for spending on
other goods, and other factors vary with stage of the life
cycle. Time or date affect VSL through secular changes

in productivity, the ongoing development of medical and
other technologies that affect longevity, and other
factors. A number of theoretical and empirical studies
have examined the effects of age on VSL, with equivocal
results, and the effect of date has received little attention. 

Intuitively, one might expect that WTP to reduce a
latent risk must be smaller than WTP to reduce a current
risk by the same amount, since reducing a current risk
increases the chance of surviving both current and future
periods, while reducing a future risk increases only the
chance of surviving the future periods. This intuition is
misleading. Preferences for reducing either current or
latent risks depend on the utility associated with different
periods of life. WTP to reduce future mortality risk can
be less than, equal to, or greater than WTP to reduce
current risk by the same amount. 

Consistent with risk perception research that finds
elevated fear of particularly dreaded risks, the value of
preventing a fatal cancer is often considered to be greater
than the value of preventing fatal trauma in a workplace
or transportation accident (Revesz, 1999; Sunstein,
1997). Cancer is also frequently viewed as more
threatening than other degenerative conditions, such as
heart disease (Jones-Lee et al., 1985). However, it is not
obvious that peoples’ WTP to reduce cancer risk exceeds
their WTP to reduce accident risk, since some might
perceive that dying of cancer is not as bad as dying in a
fatal accident, because cancer includes a period of illness
during which one may prepare for death by reconciling
with family or putting financial affairs in order. 

Despite the plausibility that there may be a cancer
premium, empirical support is limited. We are aware of
no prior studies that compare individual WTP to reduce
one’s own risk of cancer and other fatal risks, although
several studies are suggestive.

Jones-Lee et al. (1985) asked respondents to choose
between public programs that would reduce the number
of people dying in the next year by 100 from one of three
causes (motor vehicle crashes, heart disease, and cancer),
and to indicate how much they would voluntarily
contribute to reducing the number of deaths from the
cause they chose. A majority of respondents (76 percent)

chose to reduce cancer deaths and the mean voluntary
contribution was larger for cancer than for the other
causes. If the mean contributions are interpreted as
estimates of WTP to reduce own risk, the implied value
per statistical life (VSL) is about $40 million for cancer,
$20 million for heart disease, and $10 million for motor
vehicle accidents. (These values are substantially larger
than conventional estimates of VSL which are around $5
– 9 million for the United States; Viscusi and Aldy, 2003)

McDaniels et al. (1992) estimated WTP for programs
to reduce a wide range of health risks using a small
contingent-valuation study with only 55 respondents.
The programs were described as public goods that would
reduce risks to the relevant populations, not only to the
respondent. The authors also elicited risk perception
variables, such as dread. They found that dread had a
positive association with WTP.

Savage (1993) asked survey respondents to allocate a
hypothetical $100 contribution to research intended to
reduce risks of stomach cancer, household fires,
commercial airplane accidents, and automobile accidents.
He found that respondents would allocate the largest
amount to stomach cancer ($47) with much smaller
amounts ($15 – $21) to the other risks. Although this
study suggests greater WTP to reduce cancer risks, it does
not measure individual WTP to reduce one’s own risk.

________________________________
2 Is There a “Cancer Premium?” — continued

The “Cancer Premium”

Effects of Latency on WTP
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________________________________
3 Is There a “Cancer Premium?” — continued

Consider a person suffering a painful disease from
which he will recover, with certainty, in 10 years.
Suppose the disease is so painful that if he knew he
would die before recovering from it, he would prefer to
die sooner rather than later. In this case, the only benefit
to the individual of reducing the chance that he will die
this year is that it increases his chance of surviving at
least 10 years. If an intervention to reduce his risk of

dying in the ninth year from now has a larger effect on
his probability of surviving at least 10 more years, then
he will prefer that intervention to an intervention that
reduces his chance of dying this year. In this case, he
would be willing to may more now to reduce his
mortality risk nine years in the future than to reduce his
current mortality risk. 

To estimate the effects of disease type and latency on
WTP to reduce the risk of dying in a single year, we
conducted a contingent-valuation survey. Respondents
were questioned about their WTP to protect themselves
and other household members from each of four
environmental health risks; liver cancer, liver disease,
lung cancer, and bronchitis. The risks varied among
respondents and differed with respect to whether the
disease was latent or acute, cancer or non-cancer. To
enhance the credibility of the scenarios, the risks
associated with liver disease were described as being
produced by a contaminant in tap water, and the risks
associated with lung disease were attributed to industrial
air pollution. The payment mechanism differs
accordingly. In the liver case, respondents were asked
about their willingness to pay higher water bills to cover
the cost of additional treatment at the water utility. In the
lung case, respondents were asked about their
willingness to pay higher prices for consumer goods in
order to reduce air pollution. Because the affected organ,
environmental pathway, and payment mechanism are
confounded in our design, we cannot distinguish their
individual effects on WTP. In addition, because the
proposed interventions reduced risks to other community
members in addition to those in the respondent’s
household, estimated WTP may include some
component of altruism. 

The risk reduction is described as an intervention to
reduce current exposure to environmental contaminants.
Respondents asked about acute disease were told that if
someone in their household develops the stated disease,
symptoms will begin within a few months and they will
live only about two to three years longer. In the latent
case, they were told the person won’t know if he or she
was sufficiently exposed to develop the disease until
symptoms begin about 20 years in the future. 

Our results indicate that WTP to reduce the risk of
cancer is one-third larger than WTP to reduce the risk of

an alternative disease. WTP to reduce the latent risk is
estimated to be about one-fourth smaller than WTP to
reduce the acute (more immediate) risk, which implies
respondents discount for latency at an average annual
rate of about 1.5 percent. WTP to reduce the risk of liver
disease from water pollution is estimated to be only half
as large as WTP to reduce the risk of lung disease from
air pollution. 

WTP is significantly associated with some of the
respondents’ socio-economic characteristics. Estimated
WTP declines as the age of the respondent rises at a rate
of about 2.3 percent per year. WTP increases with
household income, and college-educated respondents are
estimated to value risk reduction about 40 percent more
than respondents with less education. In contrast, WTP is
not significantly associated with the number of household
members, nor is there any significant association between
WTP and either gender or marital status. 

Contingent-Valuation Survey

Results

Estimated Value per Statistical Life 

(million US$)

Disease type Latency Organ/pathway VSL

Cancer Latent Lung 1.6

Cancer Acute Lung 2.1

Non-cancer Latent Lung 1.1

Non-cancer Acute Lung 1.5

Cancer Latent Liver 0.7

Cancer Acute Liver 1.0

Non-cancer Latent Liver 0.5

Non-cancer Acute Liver 0.7
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4 Is There a “Cancer Premium?” — continued

Harvard Center for
Risk Analysis
Harvard School of
Public Health
718 Huntington Avenue
Boston, Massachusetts
02115-5924
617 432-4497
www.hcra.harvard.edu

100% recycled paper,
all post-consumer fiber.

REFERENCES
Fu, T.-T., J.-T. Liu, and J.K.
Hammitt, “Consumer Willingness to
Pay for Low-Pesticide Fresh Produce
in Taiwan,” Journal of Agricultural
Economics 50: 220-233, 1999.

Hammitt, J.K., and J.-T. Liu,
“Effects of Disease Type and
Latency on the Value of Mortality
Risk,” Journal of Risk and
Uncertainty 28: 73-95, 2004.

Jones-Lee, M.W., M. Hammerton,
and P.R. Philips, “The Value of
Safety: Results of a National Sample
Survey,” The Economic Journal 95:
49-72, 1985.

Liu, J.-T., and J.K. Hammitt,
“Perceived Risk and Value of
Workplace Safety in a Developing
Country,” Journal of Risk Research
2: 263-275, 1999.

Liu, J.-T., J.K. Hammitt, and J.-L.
Liu, “Estimated Hedonic Wage
Function and Value of Life in a
Developing Country,” Economics
Letters 57: 353-358, 1997.

McDaniels, T.L., M.S. Kamlet, and
G.W. Fischer, “Risk Perception and
the Value of Safety,” Risk Analysis
12: 495-503, 1992.

Revesz, R.L., “Environmental
Regulation, Cost-Benefit Analysis,
and the Discounting of Human
Lives,” Columbia Law Review 99:
941-1017, 1999.

Savage, I., “An Empirical
Investigation into the Effect of
Psychological Perceptions on the
Willingness-to-Pay to Reduce Risk,”
Journal of Risk and Uncertainty 6:
75-90, 1993.

Sunstein, C.R., “Bad Deaths,”
Journal of Risk and Uncertainty 14:
259-282, 1997.

Viscusi,  W.K., and J.E. Aldy, “The
Value of a Statistical Life: A Critical
Review of Market Estimates
Throughout the World,” Journal of
Risk and Uncertainty 27: 5-76, 2003.

Viscusi, W.K., Fatal Tradeoffs:
Public and Private Responsibilities
for Risk, Oxford University Press,
New York, 1992.

ACKNOWLEDGMENT:
The survey instrument was
developed with support from the US
Environmental Protection Agency
(CX827776-01-0). Survey
administration was funded by the
Taiwan National Science Council
(NSC90-2415-H-002-030).

PEER REVIEWER: 
Peter Neumann

Upcoming courses by the Harvard Center for Risk Analysis

The Risk Communication Challenge, May 12-14

http://www.hsph.harvard.edu/ccpe/programs/RCC.shtml

Cost-Effectiveness Analysis for Medical Technologies 

and Pharmaceuticals, June 14-17

http://www.hsph.harvard.edu/ccpe/programs/CEA.shtml

Environmental regulations are
frequently intended to reduce risks of
cancer and other fatal diseases. To date,
there is little evidence regarding the
extent to which individual WTP to reduce
fatal risks differs by characteristics of the
risk, including the type of disease or
trauma and the latency period between
exposure to the hazard and fatality.

In a contingent-valuation study in
Taiwan, we find that WTP to reduce risks
of fatal cancer due to environmental
pollution is larger than WTP to reduce
risks of another degenerative, fatal disease,
and that WTP declines with latency
between exposure and manifestation of
disease. 

For evaluating environmental
regulations, our results suggest that
benefits of mortality-risk reduction should
be reduced at a small annual rate to
account for the latency period between
exposure and manifestation of disease.
They further suggest the existence of
substantial differences in VSL associated
with specific diseases. In particular,
people may consider reductions in the risk
of fatal cancer more valuable than
comparable reductions in risks of other
fatal disease. Values of risk reduction may
also be sensitive to the affected organ and
environmental pathway. These results
require confirmation and further
refinement for use in policy analysis.

Conclusion

The table reports estimates of VSL as a
function of disease type, latency, and
organ/environmental pathway/payment
mechanism. These are calculated using
the corresponding estimates of WTP from
regression models to predict median WTP
for the average respondent. The values are

smaller than typical estimates for the
United States, presumably because of the
smaller incomes in Taiwan, but are
comparable to other estimates we have
obtained for Taiwan (e.g., Liu et al., 1997;
Liu and Hammitt, 1999; Fu et al., 1999).

35687nl_r1  4/26/04  1:53 PM  Page 1


