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Objectives: To systematically review studies eliciting monetary value of a statistical life (VSL) estimates within, and across,
different sectors and other contexts; compare the reported estimates; and critically review the elicitation methods used.

Methods: In June 2019, we searched the following databases to identify methodological and empirical studies: Cochrane
Library, Compendex, Embase, Environment Complete, Informit, ProQuest, PubMed, Scopus, and Web of Science. We used the
Preferred Reporting Items for Systematic Reviews and Meta-analyses guidelines for reporting and a modified Consolidated
Health Economic Evaluation Reporting Standards checklist to assess the quality of included studies.

Results: We identified 1455 studies, of which we included 120 in the systematic review. A stated-preference approach was
used in 76 articles, with 51%, 41%, and 8% being contingent valuation studies, discrete-choice experiments, or both,
respectively. A revealed-preference approach was used in 43 articles, of which 74% were based on compensating-wage
differentials. The human capital approach was used in only 1 article. We assessed most publications (87%) as being of
high quality. Estimates for VSL varied substantially by context (sector, developed/developing country, socio-economic
status, etc), with the median of midpoint purchasing power parity–adjusted estimates of 2019 US$5.7 million
($6.8 million, $8.7 million, and $5.3 million for health, labor market, and transportation safety sectors, respectively).

Conclusions: The large variation observed in published VSLs depends mainly on the context rather than the method used. We
found higher median values for labor markets and developed countries. It is important that health economists and policy-
makers use context-specific VSL estimates. Methodological innovation and standardization are needed to maximize
comparability of VSL estimates within, and across, sectors and methods.
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Introduction

Value of a Statistical Life

The monetary valuation of a statistical life is used in a broad
range of policy areas, including environmental, transport, and
health economics. However, assigning a monetary value to a hu-
man life is inherently difficult and even seen as unethical.1

Nevertheless, the monetary value of a statistical life (VSL) is
often used for evaluating policies that aim to reduce mortality
risks such as compulsory safety devices in cars, health in-
terventions, or clean air policies. To determine whether a pro-
posed policy is worthwhile and provides good value for money,
policymakers often use a cost-benefit analysis framework where
both costs and benefits of an intervention are monetized and
compared with each other. Therefore, any assessment of a policy
that changes mortality risks requires an estimate of how society
values a statistical life in monetary terms.2

The distinction between a statistical life and a human life is
crucial. Generally, economic research and policy evaluation aims
15/$36.00 - see front matter Copyright ª 2021, ISPOR–The Professional So
at eliciting the VSL. A common misconception is that the VSL
expresses the value for which an individual would trade their
life.3 It does not. The VSL identifies how people value a small
reduction in mortality risk. For instance, if each individual is
willing to pay $1 to reduce the risk of dying by 1 in 1000 000,
then a population of 1 million individuals would be willing to pay
$1 million to save 1 statistical life – the VSL is $1 million. Even
though valuation tasks in surveys/experiments are generally
framed as a change in the participant’s own mortality risk, the
objective is to elicit the VSL because it is unlikely that the par-
ticipant’s life will be saved owing to the intervention considered.
Closely related to the concept of a VSL, the value of a statistical
life-year (VSLY) represents the value of one additional year of life.
One of the benefits of using VSLY estimates instead of VSL esti-
mates is that the age of individuals benefiting from an inter-
vention is taken into account when performing an economic
evaluation. As such, a higher value would be placed on the life of
a child than the life of an elderly person owing to the difference
in remaining life expectancy.
ciety for Health Economics and Outcomes Research. Published by Elsevier Inc.
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Methods for Eliciting the VSL

Several methods have been used to elicit the VSL. Broadly,
these can be grouped into 2 categories: revealed- and stated-
preference methods. Revealed-preference studies observe the
behavior of individuals in a market and analyze market de-
cisions for hazardous goods (eg, cigarettes, risky jobs) or safety
devices (eg, smoke detectors). The most common revealed-
preference approach is to estimate the VSL based on
compensating-wage differentials, that is, risk premiums
workers demand for engaging in risky occupations such as
mining.4 To elicit the VSL from observed labor market trans-
actions, hedonic-wage models are used to control for job and
worker characteristics other than incomes and occupation-
related risks. In such a model, the equilibrium wage observed
in the market is regressed on the mortality risk to reveal the
trade-off between the prevailing wage rate and an incremental
increase in the risk level, allowing the derivation of the VSL
implied by this trade-off.5 A major limitation of these models is
that VSL estimates are based on the working-age population and
often only male workers.6

Researchers using the stated-preference approach do not
analyze observed behavior of individuals in a market; rather they
ask individuals hypothetical questions to elicit their VSL. Stated-
preference methods are more varied in their approach, but
generally comprise variations of contingent valuation (CV)
studies or discrete-choice experiments (DCEs). Because partici-
pants are asked to place a monetary value on a given reduction in
mortality risk hypothetically, stated-preference studies allow
researchers to elicit the VSL from commodities that are not
traded in a market or in cases where it is not possible to observe
transactions under specific conditions.7 For example, stated-
preference methods have been used to value public goods (eg,
improved air quality)8 or private non-market goods (eg, reduced
mortality or morbidity risk).9 In CV studies, respondents are
directly asked how much they are willing to pay for a given
mortality-risk reduction phrased around a specific disease or a
specific population (eg, children). In DCEs, respondents are
required to make trade-offs among various scenarios/choice sets.
Typically, each participant is asked to state their preferred choice
between 2 or 3 scenarios. These scenarios are described by a
small number of attributes/characteristics (typically no more
than 8) where each attribute can take on different levels/quali-
ties. If a cost attribute is included in the choice sets, the trade-offs
participants make in the selection of their preferred choice can
be analyzed using the theory of the marginal rate of substitution
to qualify their willingness-to-pay (WTP) and thus the value they
place on a statistical life.7

Another method used to value a statistical life, although
rarely used nowadays, is the human capital approach, which
determines the VSL as the present value of the expected future
income stream of an individual. This approach only considers
material losses because it only values lost production2; however,
individuals value not only production/consumption but also life
itself. In contrast to the WTP/willingness-to-accept approach (eg,
compensating-wage differentials), which captures both material
and immaterial components of the VSL, the human capital
approach ignores the value individuals or society place on life
apart from earnings and any reductions in VSL owing to pain and
suffering. Additionally, the human capital approach is inappro-
priate for estimating the VSL of children and elderly who are not
part of the labor market. Owing to its simplicity, this approach
continues to be occasionally used in low-resource settings and
developing countries.10
Review Articles, Meta-analyses, and Gaps in the
Literature

There have been numerous literature reviews,11-16 meta-ana-
lyses,4,17-33 and discussion articles2,34-47 on the topic of the VSL,
likely owing to the controversial ethical nature of assigning a
monetary value to a life and the wide range of published esti-
mates. Appendix Table 1 (in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2021.04.003) summarizes the previ-
ously published reviews and meta-analyses with a focus on the
period from 2009 to 2019. Most studies are restricted to a specific
context, such as only including estimates for high-income coun-
tries and occupational risk. Here, “context” refers to the sector
investigated (ie, health, environment, safety), the specific topic
(eg, air pollution, cancer), the population group (ie, socio-
economic status, age, gender), and other relevant characteristics
(eg, private or government/public intervention). While meta-
analyses typically are used to combine VSL estimates from
various studies or to calculate the income elasticity of the
VSL,17,18,21-23,28,31 literature reviews and discussion articles are
more diverse. However, only a few of these12,31,34,36 describe the
methods used for VSL elicitation and none provide a detailed
overview of how common the various methods are in different
sectors and countries and specific estimates obtained. Given that
cost-benefit analyses become increasingly common – not only in
the environmental, safety, and transportation sectors but also in
healthcare – there is a need for researchers to understand the
different types of methods available for VSL elicitation.
Objectives

Despite the multitude of different approaches to elicit the VSL,
to the best of our knowledge, there is no comprehensive review of
available methodologies and their frequency of application within,
and across, different sectors and obtained estimates. Therefore,
the objective was to systematically review studies eliciting mon-
etary VSL estimates within, and across, different sectors and other
contexts; compare the reported estimates; and critically review
the elicitation methods used. We also highlight recent methodo-
logical developments and areas for future research.
Methods

Systematic Review of Methodological and Empirical
Studies

We performed a systematic review of publications to identify
the methods used for the elicitation of the VSL. The systematic
review followed the established Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) statement48 and
the PRISMA Extension for Scoping Reviews (PRISMA-ScR).49 Our
review was pre-registered in the Open Science Framework Reg-
istry. The registration can be found at https://osf.io/d26ts.

Identification of Studies

We searched the following databases in June 2019 for peer-
reviewed, full-text, accepted publications written in English and
published from 2009 to June 2019: Cochrane Library, Compendex,
Embase, Environment Complete, Informit, ProQuest, PubMed
(which contains the MEDLINE database), Scopus, and Web of
Science. We also cross-checked all reference lists of identified
studies for additional relevant publications. Review articles, con-
ference presentations, and abstracts were excluded.

https://doi.org/10.1016/j.jval.2021.04.003
https://osf.io/d26ts
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Selection of Studies for Inclusion

To be eligible for the systematic review, a publication had to be
either an original research study presenting methodologies used
for the elicitation of the VSL or an original research study applying
such methods to a specified research question. This excluded (1)
articles simply using VSLs in the analysis without eliciting them,
(2) articles that merely estimate relative values (eg, the VSL of a
20-year-old is worth 3 times as much as the VSL of an 80-year-old
person), and (3) articles using methods based on another coun-
try’s or region’s estimate such as the value transfer method or
meta-regression analysis to estimate the VSL, which are often
used in the context of developing countries.50 In addition, any
other studies applying methods that can be used to elicit VSL
estimates, but not reporting these estimates, were excluded. For
instance, some studies analyzed a specific relationship between
the VSL and a variable and only reported on its relative influence
on VSL values.

Screening of titles and abstracts was performed by the primary
author to determine eligibility. All publications identified as not
meeting the eligibility criteria were additionally checked by the
secondary author. In a second step, potentially eligible full publi-
cations were screened in full by the primary author with excluded
publications additionally reviewed by the secondary author. Any
disagreement between the reviewing authors was resolved by
consensus.

Search Terms

The search terms used to identify publications are listed in
Table 1. Boolean AND and OR commands were used to combine
the different concepts such as approach and focus in Table 1.
Appendix 2 in Supplemental Materials found at https://doi.org/1
0.1016/j.jval.2021.04.003 includes the full electronic search strat-
egy employed. The search strategy was developed in consultation
with an academic librarian. We used equivalent search strategies
in all databases, applying no further limits to the search other than
the ones described earlier (eg, years considered).

Information Extraction and Synthesis

The primary author extracted relevant information and sub-
sequently classified all publications according to the elicitation
methods used (ie, human capital, revealed- or stated-preference
approach) and the sector (ie, environment, health, labor market,
safety or transportation safety). The specific context for VSL elic-
itation (as defined earlier) was also extracted because evidence is
accumulating that suggests that individuals value mortality-risk
reductions differently depending on the context, particularly
Table 1. Search terms.

Additional descriptor Approach/outcom

Economic Value

Economical Valuation

Monetary Elicit

Elicitation

Method

Methods

Compensating-wage

Human capital

VoSL indicates value of statistical life; VPF, value of a prevented fatality; VSL, value of
depending on how much a certain risk is perceived as
dreadful (eg, cancer vs accident) and controllable (eg, COVID-19 vs
flu).36,51-53 The following information was extracted for all publi-
cations: authors, year of publication, country, sector, risk context,
nature of risk/scenario, method used, sample including year,
sample size, and range of reported VSL estimates inflated to 2019
purchasing power parity (PPP) US dollars using conversion rates
published by the Organisation for Economic Co-operation and
Development.54-56 The range of reported mean estimates for the
VSL, where available, was extracted including mean estimates of
population subgroups (eg, by income or risk aversion). If a pub-
lication did not report mean VSL estimates, median values were
extracted, or whichever values were reported.

For revealed-preference studies, we further extracted infor-
mation on the data source for the risk variable and the mean
annual fatality risk, average income level (only for studies based
on compensating-wage differentials), and whether nonfatal risk
and workers’ compensation were included in hedonic-wage
models because this information is required to assess revealed-
preference studies. Furthermore, we collected data on the risk
change valued in stated-preference studies and the attributes
together with their levels of DCEs.

Because our primary objective was to compare VSL estimates
obtained with different methods and for different contexts, we
were unable to use advanced meta-analytical methods. This fol-
lows guidance by the US Environmental Protection Agency Work
Group on VSL Meta-analyses,57 which recommends separate an-
alyses for vastly different methods and contexts, such as CV and
hedonic-wage studies. Because we focus on a broad range of
different approaches and novel elicitation methods in a diverse set
of contexts, it was not appropriate to split up these studies in few
meta-analysis datasets. Instead, we calculated an overall VSL es-
timate based on the following method: For each study, we
extracted information on the lowest and highest mean VSL esti-
mate reported. We then calculated the midpoint as the average of
the lowest and highest mean estimates. Finally, we determined
the median value of midpoints across all studies, which represents
our overall VSL estimate. We used the median, rather than the
mean, value to prevent bias from outliers. In addition to the
overall estimate for all studies, we calculated separate estimates
by sector – environment, health, labor market, safety, and trans-
portation safety – following the same procedure.

Quality Assessment of Eligible Studies

We assessed the quality of studies included in the review based
on a modification of the Consolidated Health Economic Evaluation
e Focus

Value of a statistical life

Value of statistical life

VoSL

VSL

Statistical life year

VSLY

differential Value of a prevented fatality

Value of prevented fatality

VPF

a statistical life; VSLY, value of a statistical life-year.
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Reporting Standards (CHEERS) checklist58 to account for the
different methodological approaches used and the lack of a single
standardized method for quality assessment. The modified version
of the CHEERS checklist has 21 items, and each item was scored
either 0 or 1. Studies with a score of less than 12 were considered
to be of poor quality, those with a score of 12 to 16 of moderate
quality, and those with a score of more than 16 of high quality.
Results

Figure 1, the PRISMA flow diagram, summarizes the results of
the search strategy. In total, 120 studies met the inclusion criteria.
The details of each study are included in Appendix Tables 3 and 4
in Supplemental Materials found at https://doi.org/10.1016/j.jval.2
021.04.003. Table 2 provides a complete list of all databases
searched including number of search results.

In total, we identified 43 revealed-preference studies,5,59-100 of
which three-fourths (n = 32) applied a hedonic-wage model to
elicit the VSL based on labor market data. Most publications (63%,
n = 76) elicited VSL estimates using stated-preference methods
with roughly an equal split between CV studies9,101-144 and
Figure 1. Preferred Reporting Items for Systematic Reviews and Me

VSL indicates value of a statistical life.
DCEs.51,104,106,109,119,134,141,145-174 In addition, 7 studies presented
novel methods with the aim of improving existing methodologies
to produce better VSL estimates. Only 1 study,175 which investi-
gated the value Russians place on a statistical life, applied the
human capital approach.

Study Characteristics

The characteristics and VSL estimates of the 43 revealed-
preference, 76 stated-preference, and 1 human capital studies
meeting our inclusion criteria are summarized in Appendix
Tables 3 and 4 in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2021.04.003. The studies were published rela-
tively evenly across the 11-year period considered, with an
average of 10.9 publications per year.

Of the 120 included studies, 77 (64%) estimated VSL for a
developed country with 38 (32%) and 34 (28%) of all publications
conducted for a European or North American country, respectively.
Studies for developing countries were mainly conducted for Asian
countries, representing 29% of all included publications (n = 35).
Most of the studieswere conducted on transportation safety (n = 41,
34%), labor markets (n = 35, 29%), and health sectors (n = 31, 26%).
ta-analyses (PRISMA) flow diagram.

https://doi.org/10.1016/j.jval.2021.04.003
https://doi.org/10.1016/j.jval.2021.04.003
https://doi.org/10.1016/j.jval.2021.04.003
https://doi.org/10.1016/j.jval.2021.04.003


Table 2. Databases searched for systematic review.

Database Description Number of search results
(number of unique results
after removing duplicates*)

Cochrane
Library

Collection of databases containing evidence to inform healthcare decision making 1 (0)

Compendex Broadest and most complete engineering literature database 100 (69)

Embase Multi-purpose biomedical database covering international literature 102 (90)

Environment
Complete

Database for environmental studies from top journals 129 (52)

Informit Collection of over 100 databases covering a wide range of subjects 13 (5)

ProQuest World’s largest multi-disciplinary collection of databases for scholarly journals, working
articles, etc

574 (202)

PubMed Database mainly comprising MEDLINE 129 (20)

Scopus World’s largest abstract and citation database of peer-reviewed literature in science,
technology, medicine, social sciences, and arts and humanities

202 (44)

Web of Science Broad database covering sciences, social sciences, and arts and humanities 205 (43)

*The number of unique results is calculated as the total number of search results within a database minus any duplicates within the same database (internal duplicates)
and minus any duplicates from other databases (external duplicates).

SYSTEMATIC LITERATURE REVIEW 1535
The elicitation of VSL estimates was far more prevalent (n = 117,
98%) than elicitation of VSLY estimates (n = 12, 10%); 9 studies (8%)
estimated both. Obtained estimates using revealed-preference
methods ranged from less than $0 to $156.012 million for devel-
oped countries and from $952 to $52.892 million for developing
countries. Likewise, stated-preference studies yielded VSL esti-
mates ranging from less than $0 to $47.116 million (with 3 outliers
reporting values ofmore than $475million) and from less than $0 to
$8.779 million (with 1 outlier reporting a maximum value of
$50.213 million), respectively. Seven studies (6%; 6 studies for
developed countries) additionally reported separate VSL estimates
for children,which ranged from $416216 to $38.336million (with 1
outlier ofmore than $2 billion) and from $804 514 to $5.062million
for developed and developing countries, respectively, indicating
that individuals place a substantially higher value on a child’s life as
Figure 2. Reported range for the value of a statistical life (2019 purc
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opposed to anadult life. Comparingestimates of childrenwith those
of adultswithin a single study shows that estimateswere up to 4.66
times higher when parents were asked to value their children’s
rather than their own lives.Wewere not able to assesswhether this
difference is caused by their longer life expectancy because none of
the included studies reported VSLY estimates separately for chil-
dren. Comparing VSL estimates for children and adults across
studies showed that several studies reported higher VSL estimates
for adults than the highest reported child VSL estimate (excluding 1
outlier of more than $2 billion). This might have been caused by
different methods and contexts.

Overall, we found overlapping ranges for VSL estimates among
sectors (Fig. 2). However, the range of VSL estimates reported in
health and labor market studies was generally greater than the
range reported for other sectors. Across the 3 sectors of health,
hasing power parity US$).
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labor market, and transportation safety, the median of the
midpoint VSL estimates was $6.8 million, $8.7 million, and $5.3
million, respectively (Table 3), indicating that VSL estimates are
significantly different across sectors. The higher magnitude of la-
bor market estimates compared with all other sectors may be
caused by the propensity for VSL estimates to be derived using
revealed-preference methods. It is possible that both the sector
and the use of revealed-preference methods contributed to the
higher estimates. However, in the safety and transportation safety
sectors, revealed- and stated-preference methods resulted in very
similar estimates (Table 3) suggesting that people might have a
generally higher VSL in the labor market as opposed to other
sectors. When excluding studies assessed as being poor to me-
dium quality, median of midpoint VSL estimates across sectors
increased between 9% and 44% for developing countries whereas
those for developed countries remained largely unchanged.

Quality Assessment

Overall, the quality score ranged from 5 to 21 (mean 18.40;
median 19) indicating that studies were generally of good quality.
However, there were some differences in quality between the 2
subgroups of studies (revealed-preference studies: mean 19.14;
median 19; stated-preference studies: mean 17.97; median 19).
While only 1 revealed-preference study was of medium quality,
20% (n = 15) of stated-preference studies were of poor or medium
quality (Fig. 3).

A major factor complicating the direct comparison of studies
and the reported VSL and VSLY estimates was the failure to report
the dates of the estimated values. To overcome this weakness of
included studies, we assigned the currency valuation of the year
the sample was drawn or, if no year was reported, the year of
publication to convert and inflate all estimates to PPP-adjusted
2019 US dollars.
Discussion

Our comprehensive and systematic review identified 120
studies presenting or applying elicitation methods for the VSL. Of
these, 63% applied stated-preference methods, 36% revealed-
preference methods, and 1% (1 study) a human capital approach.
The median of the midpoint of reported VSL estimates across
studies was found to be $6.8 million, $8.7 million, and $5.3 million
for health, labor market, and transportation safety sectors,
respectively. These medians of midpoint estimates provide a
better understanding of the general magnitude of estimates,
Table 3. Median of the midpoint of reported value of a statistical lif

Sector Overall (no.
studies)

Developed
countries (*no.
studies)

Developing
countries (*no.
studies)

Environment $1 062 630 (6) $5 146 850 (2) $680 489 (4)

Health $6 770 534 (33) $8 989 328 (21) $580 663 (12)

Labor market $8 740 231 (35) $11 784 289 (22) $1 430 105 (13)

Safety $3 010 740 (9) $7 075 108 (5) $409 110 (4)

Transportation
safety

$5 335 248 (41) $7 075 108 (28) $403 798 (13)

All sectors $5 716 830 (116) $8 342 027 (73) $858 599 (42)

NA indicates not available.
*No. studies indicates the number of studies on which the calculations for the med
sectors is not necessarily equal to the sum of studies across the single sectors owing
which often vary substantially within studies. However, these
overall VSL estimates are only indicative. They should not be used
for economic valuations in a particular country for which no
alternative VSL estimates exist. Various studies have developed
benefit transfer functions18,26,33 that can be used to infer a VSL for
a particular country, for which no local estimates exist, based on
VSL estimates for other countries, gross domestic product per
capita, and other characteristics.

Although we attempted to also compare VSL estimates of
studies with different levels of quality, this comparison had a
major limitation: The modified CHEERS checklist that we used
for quality assessment measures primarily “reporting,” rather
than “methodological,” quality. This might be interpreted as
implying that studies that report well are also of good meth-
odological quality. This assumption is not the most innocuous to
make but it does not seem unreasonable. Therefore, our com-
parison should not be seen as conclusive evidence that study
quality does not have a major impact on VSL estimates for
developed countries.

Of 120 included studies, only 2 reported quality-adjusted life
year (QALY) estimates93,143 and 9 studies reported VSLY
estimates73,82,95,115,127,128,130,157,165 (Appendix Tables 3 and 4 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
021.04.003), all of which were for developed countries with only
1 exception. Reported QALY values ranged from $61 000 to $7.6
million, whereas VSLY estimates ranged from $13000 to $796000
(approximately $10 000-$613000 per QALY assuming a utility
weight of 0.77 for the general population176). Several assumptions
would need to be accepted to convert VSL estimates to QALY or
VSLY estimates: First, one would have to assume that the VSL is
the sum of the discounted VSLY for each remaining year of life
where each year is valued equally (ie, the VSLY is age-indepen-
dent; unless there is evidence for a different relationship between
age and the VSLY in the population of interest) such as in Chanel,
Luchini.130 Second, it would require an assumption about the
remaining life expectancy of individuals. Third, for conversion to
QALYs, an additional assumption about the average utility weight
for each life-year is required. Compared with common QALY
thresholds of up to $100 000,177-179 we found that the VSL litera-
ture often reports VSL(Y) estimates that are likely to fall above this
threshold when being converted according to the method
described earlier. This indicates that individuals value a statistical
life more highly than what is currently assumed in health tech-
nology assessment (HTA). However, HTA bodies might have to
predominantly use lower thresholds than the societal valuation
given fixed healthcare budgets. As a consequence, these lower
e (VSL) estimates in included studies.

Stated-preference
studies (*no.
studies)

Revealed-
preference studies
(*no. studies)

Human capital
approach (*no.
studies)

$1381 201 (5) NA (0) $744 058 (1)

$6 770 534 (33) NA (0) NA (0)

NA (0) $8 740 231 (35) NA (0)

$3 010 740 (7) $2 942 773 (2) NA (0)

$5 335 248 (37) $5 383 706 (4) NA (0)

$5 185 402 (74) $7 940 006 (41) $744 058 (1)

ian of the midpoint estimates are based. The number of studies considering all
to some studies reporting VSL estimates for multiple sectors.

https://doi.org/10.1016/j.jval.2021.04.003
https://doi.org/10.1016/j.jval.2021.04.003


Figure 3. Quality of included studies (score based on modified
CHEERS checklist).
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thresholds rather reflect opportunity costs of displaced treat-
ments, rather than societal valuation.180

A recently proposed framework by Lakdawalla and Phelps181 to
better align the current HTA approach with economic analysis of
other domains also provides insights for the apparent disconnect
between VSL(Y) and QALYs. The foundation of HTA methods is to
compare the incremental cost per unit of health gain (measured as
utility) with a societal WTP threshold for a unit gain in health.
Implicitly, it is assumed that the incremental value of health is
invariant to severity of illness and also does not consider risk
aversion over health. Not accounting for diminishing returns to
health leads to overvaluation of treatments of low-severity ill-
nesses and undervaluation of treatments of very high-severity
conditions. Reflecting Lakdawalla and Phelps’s181 arguments, by
accounting for the diminishing returns and baseline level of
illness, severity-adjusted WTP per QALY may be more in line with
published VSL estimates.

The results of our systematic review show that the VSL in
monetary terms continues to be of interest to economists and
policymakers. In addition, the development of novel methods in
recent years60,61,116,146,148,152,156 highlights the continued relevance
of these estimates for informing investment decisions and the
need of continuously refining existing methodologies. Hypothet-
ical bias in stated-preference studies continues to pose a challenge
for the external validity of obtained results. Methods such as well-
designed DCEs or properly incentivized economic experiments are
aimed at minimizing the impact of hypothetical bias.182-185

Furthermore, it is important to ensure that participants compre-
hend the type of risk to be valued and its magnitude. Evidence
shows that stated-preference studies tend to lack scope sensitivity
which, for example, is likely the result of participants not being
able to evaluate the difference between a 1 in 100 000 and a 1 in
1000 000 risk reduction.186 The type of risk evaluated also plays a
crucial role as evidenced, for instance, by the commonly assumed
cancer premium. Dread of a particular type of mortality risk (eg,
cancer)36,51 and the inability to control risk (eg, terrorist attack,
COVID-19) seem to cause higher VSL estimates.52,53 This was also
visible in the median of midpoint VSL estimates extracted from
studies included in this systematic review: Stated-preference
studies with a cancer context had a median of midpoint esti-
mates of $6.956 million compared with $3.350 million for non-
cancer studies.
Aside from differences across sectors in which VSL estimates
are elicited, different VSLs result from population heterogeneities,
particularly in income. In addition to determining whether, for
instance, a child should be valued the same as an adult or an
elderly individual, it is important to determine how a child not yet
conceived should be valued relative to a baby that has already
been born. Determining which approach – a universal VSL or
multiple values – is the most adequate is a normative question.
However, it ultimately determines which methods should be used
to elicit the VSL given that approaches considering age and in-
come heterogeneity would be redundant if a mean VSL estimate
for the whole population is desired. Furthermore, it is unclear
whether simply discounting the value of mortality-risk reductions
for future generations to a present value at a specific discount
rate187 is in line with society’s preferences.

Even though methods for eliciting the VSL are established and
have been used for many years, our systematic review indicates
that there are only few studies eliciting child VSL estimates and
that there remains a lack of methods to value a life that has not yet
been created. This is despite many technologies exclusively tar-
geting children and fertility treatments, such as in vitro fertiliza-
tion, being expensive technologies now accounting for the birth of
approximately 5% of children in most developed countries.188 To
the best of our knowledge, there is only 1 study that attempted to
calculate monetary estimates for the value of a statistical baby
conceived through in vitro fertilization. Neumann and Johannes-
son189 provide estimates for the ex ante and ex post WTP for a
statistical baby of $3164000 and $325000 (inflated to PPP-
adjusted 2019 US dollars), respectively, in a feasibility study.
Other studies have used stated-preference methods to value
certain aspects of fertility treatment, but these have not been
designed to value a baby born from fertility treatment.190-192

Considering that the evaluation of medical interventions using a
cost-benefit framework becomes increasingly more common,
there is a need to address the lack of VSL estimates for children
and estimates for the value of a statistical baby.
Conclusions

VSL estimates are an important contribution to inform in-
vestment decisions, policy analyses, and cost-benefit analyses.
Although there is substantial literature reporting monetary VSL
estimates for different countries and different sectors which we
have described here, there is currently a lack of VSL estimates for
children and future lives. Because VSL estimates vary by context
and in particular across sectors, it is important to consider
context-specific VSL estimates, rather than 1 overarching average
VSL estimate.

Methodological innovation and standardization are needed to
maximize comparability of VSL estimates, particularly as cost-
benefit analyses are increasingly used to inform public policy
and investment decisions.
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