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Abstract Economic evaluation is key for efficient allocation of resources in health and related sectors. Actions addressing environmental risk
factors and climate change can avert millions of deaths annually, yet valuing reductions in the risk of dying is challenging in benefit—cost
analyses. We developed an interim statistical protocol to estimate the value per statistical life for World Health Organization (WHO) Member
States, building on the 2019 benefit—cost analysis reference case and latest evidence. Using gross national income per capita based on
purchasing power parity, we calculated national estimates for 2024 and projected values to 2100. We aggregated these estimates to produce
global, regional and country income group averages, and additional sets for sensitivity and scenario analyses, including for alternative
climate change scenarios. Our estimates cover 93.8% (182/194) of Member States, representing 98.4% (7.99 billion/8.12 billion) of the
global population. The global average value per statistical life in 2024 was 3.76 million international dollars. By 2100, the global average is
projected to increase by 159.8% to 9.77 million international dollars. These estimates provide a basis for valuing expected deaths averted
by environment- and climate-health interventions, promoting comparability across analyses. Limitations include reliance on extrapolated
values and uncertainty in income projections. More research, especially in low- and middle-income countries, is needed. Because value per
statistical life estimates depend on income, analysts must supplement benefit—cost analysis with distributional analyses of benefits and
costs across populations. Until WHO updates its recommended methods, these interim estimates offer a pragmatic tool for policy analysis.

Abstracts in G H13Z, Frangais, Pycckuii and Espafiol at the end of each article.

Introduction

Economic evaluation, such as comparing an intervention’s
benefits to its costs through benefit-cost analysis (also called
cost-benefit analysis), is key for ensuring efficient allocation
of scarce resources.' Governments and international organi-
zations, including the World Health Organization (WHO),
commonly use benefit-cost analysis to assess non-health sector
interventions that affect public health,” such as environment-
and climate-health actions. For health sector interventions,
WHO recommends cost-effectiveness analysis as a minimum
standard.®

One in every four deaths worldwide is attributable to
environmental risk factors and climate change.” Implementing
actions that avert deaths and illnesses caused by these factors
will improve social welfare, including protecting human health
and well-being. Such actions include environment-health
actions that address environmental risk factors, such as air
quality, chemicals, occupational hazards, radiation, water,

waste, sanitation and hygiene;* and climate-health actions that
contribute to climate change adaptation and mitigation, such
as building climate-resilient health systems and promoting
lower-carbon health systems and societies.” WHO recently
estimated that scaling up just five environment- and climate-
health actions would avert almost 2 million expected deaths
annually.* Methods'’ and evidence'' are improving for quan-
tifying such actions’ health effects, including deaths averted.

Health policy analysts commonly use benefit-cost
analysis and values of reduction in risk of death to economi-
cally evaluate actions that avert deaths and illness caused by
environmental risk factors and climate change."” Examples
include WHO?’s benefit-cost analyses of cleaner household
energy sources’ and Nationally Determined Contributions
under the Paris Agreement.” However, a major challenge
when conducting benefit-cost analyses is valuing outcomes
with insufficient or unavailable market prices, such as reduc-
tions in the risk of death. Because reductions in risk of death
account for most of the benefits of many policies, applying a
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theory- and evidence-based approach
to estimate their value is crucial. How-
ever, a systematic review reported that
differences in methodological approach
for estimating the value of reductions
in risk of death led to widely varying
estimates across 120 included stud-
ies.”” Such methodological variation
can affect policy impact assessments.
Furthermore, a unique challenge when
evaluating environment- and climate-
health actions is that benefits and costs
accrue over long time horizons and
depend on the assumed climate change
scenario. The greatest benefits of many
climate change mitigation policies will
only manifest many years in the future."
Environmental risk factors and climate
change are also likely to alter interven-
tions” health impacts over time, affecting
baseline conditions and intervention
effectiveness. To address this challenge,
the Intergovernmental Panel on Cli-
mate Change assesses climate change
scenarios of projected socioeconomic
changes using the shared socioeconomic
pathways of the International Institute
for Applied Systems Analysis (Box 1)."”

As countries and WHO have com-
mitted to conducting more such evalu-
ations,”’ health policy analysts and
practitioners will require accessible
tools, including interim estimates, to
value mortality reductions in environ-
ment- and climate-related health ben-
efit-cost analyses. To address the above
challenges, we developed a consistent
estimation approach and estimates for
valuing mortality reductions, building
on the 2019 benefit-cost analysis refer-
ence case.'

Here, we present our approach and
population average estimates of the
value of reductions in the risk of death
under all these shared socioeconomic
pathways, for the world, the six WHO
regions, and the four World Bank in-
come groups'® for the years 2024-2100.
These estimates are intended for use in
global and regional benefit-cost analy-
ses that value expected deaths averted
by environment- and climate-health
actions. Our work provides a consistent,
long-time series of such economic esti-
mates under alternative climate change
scenarios.

Value of reductions in the risk of
death

Within the benefit-cost analysis con-
ceptual framework, benefits and costs
can be valued based on individuals’
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Box 1.Summary of the shared socioeconomic pathways narratives'

Pathway 1 - Sustainability: taking the green road

“The world shifts gradually, but pervasively, toward a more sustainable path, emphasizing
more inclusive development that respects perceived environmental boundaries. There are low
challenges to mitigation and adaptation to climate change.

Pathway 2 - Middle of the road

“The world follows a path in which social, economic, and technological trends do not shift
markedly from historical patterns. There are medium challenges to mitigation and adaptation
to climate change.

Pathway 3 - Regional rivalry: a rocky road

“A resurgent nationalism, concerns about competitiveness and security, and regional conflicts
push countries to increasingly focus on domestic or, at most, regional issues. There are high
challenges to mitigation and adaptation to climate change.

Pathway 4 - Inequality: a road divided

“Highly unequal investments in human capital, combined with increasing disparities in economic
opportunity and political power, lead to increasing inequalities and stratification both across
and within countries."There are low challenges to mitigation, high challenges to adaptation to
climate change.

Pathway 5 - Fossil-fuelled development: taking the highway
“This world places increasing faith in competitive markets, innovation and participatory

societies to produce rapid technological progress and development of human capital as the
path to sustainable development.There are high challenges to mitigation, low challenges to

adaptation to climate change.

Note: full information for each pathway is available in Riahi et al., 2017."

willingness to exchange their income
for outcomes they experience. Typi-
cally, individuals affected by a policy
accrue a very small risk reduction, for
example a one-in-10000 change in the
risk of dying in the current year. The
value of these risk reductions includes
pecuniary effects (for example, delay-
ing the costs associated with dying and
increasing earnings) and less tangible,
non-pecuniary effects (for example, the
joys of life).

Fully valuing reductions in the risk
of dying requires going beyond pecu-
niary measures to estimate individual
preferences.'**'~** The human capital ap-
proach,” a market measure sometimes
used to value reductions in the risk of
dying, solely considers lost production,
thereby ignoring the less tangible lon-
gevity effects.’ These intangible effects
can be estimated using survey data on
willingness to pay to assess individuals’
stated preferences, or by observing be-
haviour or using prices of related market
goods to assess individuals’ revealed
preferences.

Estimates of individual willingness
to pay are typically converted into an
estimate of the value per expected death
averted, by dividing willingness to pay
by risk change, resulting in the value
per statistical life*” or value of prevented
fatality.”® These values are sometimes
referred to as social values, summing
the average value for a small risk change
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across the population. Because value per
statistical life is often misinterpreted as
the value of saving an individual’s life,”
some experts have suggested alternative
terms pointing to reduced risk of dying,
such as “value of reduced mortality
risk”*” The terms “micro-mort™' and
“value of standardized mortality unit*
have been used to refer to risk changes
values of one-in-1million and one-
in-10000, respectively. To account for
differences in age and life expectancy,
the value per statistical life can be con-
verted to estimates for a statistical life
year and a quality-adjusted life year.”
These life-year values are based on re-
strictive assumptions that may not hold
in practice,” and recommendations on
the values’ application vary.'

Developing a new approach

To create a consistent estimation ap-
proach for valuing mortality reductions,
we first developed an interim statistical
protocol. We call it interim because we
expect to refine it as new research and
data become available. Using this proto-
col, we calculated national estimates of
the value per statistical life for 2024 and
projected country-specific values for
the years 2025-2100. We then derived
global and regional value estimates for
the common currency year 2024 and
future years 2025-2100 under shared
socioeconomic pathway 2. We also
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produced alternative sets of estimates for
use in sensitivity and scenario analyses,
including under the other shared socio-
economic pathways (pathways 1, 3, 4
and 5). Below, we describe our approach
in more detail.

Step 1

To develop our interim statistical proto-
col, we reviewed previous approaches,
guidelines and practices for estimating,
applying and reporting the value per
statistical life,'->!52%2%4=5¢

Step 2

To develop global and regional esti-
mates of the value per statistical life, we
started to calculate national estimates.
Using Equation 1 and the data sources
in Table 1, we calculated the value per
statistical life (V) for each WHO Mem-
ber State for 2024.

1
_TIc (1)

RC

Vie =Vie %

where TC is the target country, RC is
the reference country, I is the gross
national income (GNI) per capita based
on purchasing power parity (PPP) and
E is the elasticity.

We selected the United States
of America as the reference country,
as it has the most studies estimating
value per statistical life and is often
used as the starting point for value
per statistical life extrapolations."'*>"
Several reviews have reached broadly
consistent estimates for the USA, after
adjusting for inflation and real income
growth to the same reference year. These
include reviews reflected in guidance
followed by the United States Depart-
ment of Health and Human Services,*
Department of Transportation,” and
Environmental Protection Agency,” and
in bias-corrected estimates.”” Because
the Department of Health and Human
Services conducted the most recent USA
federal agency review, we used its value
per statistical life as the reference for
extrapolation.

We started with a reference ratio of
156 for 2024, calculated by dividing the
USA value per statistical life (13429139
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international dollars, Int$) by its GNI
per capita based on PPP (Int$ 85980).
We measure income of target countries
using 2024 GNI per capita, PPP, sourced
from the World Bank income level data
released in 2025, which is consistently
estimated and widely used (Table 1).

Adjusting values across countries
requires applying the income elasticity
of the value per statistical life (Equa-
tion 1), which estimates how the value
per statistical life changes as income
changes. We used an elasticity of 1.0 for
all countries in our primary analysis,
based on systematic reviews and meta-
analyses,'>*'** aligned with recent best
practice guidelines,” and consistent with
several recent global analyses.>'***~** Be-
cause value per statistical life estimates
are available primarily from high- and
upper-middle income countries, the
appropriate income elasticity for ex-
trapolation becomes more uncertain as
income levels decrease.

Step 3

To estimate each country’s value per
statistical life for 2025-2100, we used
the estimated national values per statis-

Table 1. Input variables with reference values and sources for extrapolation from reference country (USA) to target country, for the year

2024
Input variable Value or data extraction and dealing with missing data Source Missing data for no. of WHO
Member States and % of the
2024 global population™
Value per statistical For 2024, Int$ 13429139 United States NA

Ilfereference country

(V. in Equation 1)

Department of
Health and Human

Services®
GNI per capita, For 2024, Int$ 85980 World Bank’ NA
PPPreferen(e country
( RC!
GNI per capita, PPP We extracted from the source the latest available data World Bank’ Nine WHO Member States®

target

point for the years 2022-2024 for the 185 WHO Member

representing 1.5% of global

wu::y States with available data. The most recent available population
GNI per capita, PPP from these three years was used. For
Member States without GNI per capita, PPP, reported in
the source for any of the years 2022-2024, we set the
value per statistical life to missing

Elasticity Primary analysis: we applied a value per statistical life Sensitivity analysis:  Primary analysis:

(E) income elasticity of 1 to all target countries. World Bank'* Zero WHO Member States
Sensitivity analysis for value per statistical life income representing 0.0% of global
elasticities: we applied varying value per statistical life population
income elasticities dependent on World Bank income Sensitivity analysis:
group classification for the 2024 currency year extracted Four WHO Member States?
from the source. For WHO Member States that are representing 2.0% of global
unclassified, we set the value per statistical life to missing population

GNI: gross national income; IntS: international dollars; NA: not applicable; PPP: purchasing power parity; WHO: World Health Organization.
¢ Reported by the United States Department of Health and Human Services as 13429139 United States dollars,” which for the USA is the same value in international

dollars.

b Cook Islands, Cuba, Democratic People's Republic of Korea, Eritrea, Monaco, Niue, South Sudan, Bolivarian Republic of Venezuela and Yemen.
¢ The classification for the Fiscal Year 2026 is based on 2024 data.
4 Cook Islands, Ethiopia, Niue and Bolivarian Republic of Venezuela.
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Table 2. Input variables with reference values and sources for extrapolation from reference year (2024) to target future year

Input variable Value or data extraction, and dealing with missing data Source Data missing for no. of
WHO Member States and
% of the 2024 global
population™
Value per statistical ~ We used our value per statistical life estimates for 2024 as calculated ~ Output from Step 2 Nine WHO Member

Iifereference year
(V,, in Equation 2)

GNI per capita,
PPP

( RY
GNI per capita,
PPP

target year
Tv!

reference year

Data set 1: GNI, PPP, for
the year 2024

Data set 2: compound
annual growth rates
for GDP for the years
2024-2100

Data set 3: population
estimates for the year
2023

Data set 4: compound
annual growth rates
for the population for
the years 2023-2100

for the 185 WHO Member States in Step 2. For the nine WHO
Member States that a 2024 value per statistical life could not be
calculated, we set values to missing

We extracted real income, measured as GNI per capita, PPP, for 2024
from the source for the 185 Member States in Step 2 with available
2024 value per statistical life estimates

We calculated real income, measured as GNI per capita, PPP, in the
target future year (e.g. 2025) for each target country, using data sets
1-4 and the methods described below, for 182 WHO Member States
and for each shared socioeconomic pathway

We extracted the latest available data point for GNI, PPP, from the
source for 185 WHO Member States for the years 2021-2024. If a
Member State had no data point for any of the years 2021-2024, we
set the value as missing

Ideally, in extrapolation of GNI per capita, PPP, we would use the
same income measure. However, projections of changes in real GNI
per capita, PPP, are not available for all Member States and all years.
Therefore, we assumed that the rate of change in GNI per capita,
PPP, is the same as the rate of change in GDP per capita, calculated
by dividing projected GDP for each country by its population in
each target year. These GDP values were unadjusted for inflation,
reflected only changes in real value and expressed in 2024 IntS$. We
report them as: 2024 Int$, 2025 income level. We extracted GDP
projections from the source for the years 2025-2100. As the GDP
projections were reported in five-year increments, we calculated the
compound annual growth rate for each year within each increment.
We then applied these rates to the latest data point on GNI, PPP,
over 2021-2024 (data set 1) to estimate GNI, PPP, for each of the
years 2025-2100 under shared socioeconomic pathway 2. As the
projections were not available for 2025, we applied the compound
annual growth rate for 2026-2030 to that year. For WHO Member
States without national GDP projections, we assigned the GDP
projections for the country groupings in which the countries are
included'’

We extracted the population estimate for 2023 from the Estimates,
1950-2023 in the source

We extracted the population projections for the years 2020-2100 for
the shared socioeconomic pathway 2 scenario from the source. The
model for these population projections is internally consistent with
the model used for GDP projections in data set 2. As the population
projections are reported in five-year increments, we calculated the
compound annual growth rate for each year within each increment.
We then applied the rates to the UN population estimates for

2023 (data set 3) to estimate the population for each of the years
2024-2100 under the shared socioeconomic pathway 2. Finally,

for each estimation year, we divided the projected GNI, PPP, by the
projected population to produce projected GNI per capita, PPP. For
WHO Member States without population projections, we assign

the population projections for the country groupings in which the
countries are included.'’ While we chose the shared socioeconomic
pathway 2 scenario for primary analyses, we also produced
alternative estimates sets for the other four shared socioeconomic
pathway scenarios (Box 1), using the GDP projections (data set 2)
and population projections (data set 4) for these pathways
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(Equation 1)

World Bank™

(see below)

World Bank'®

International
Institute for
Applied Systems
Analysis'

UN™

International
Institute for
Applied Systems
Analysis'/

States? representing 1.5%
of global population

Nine WHO Member
States® representing 1.5%
of global population
Twelve WHO Member
States® representing 1.5%
of global population

Nine WHO Member
States® representing 1.5%
of global population

Four WHO Member States'
representing < 0.1% of
global population

Zero WHO Member States
representing 0.0% of
global population

Four WHO Member States'
representing < 0.1% of
global population

(continues. . .)
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(.. .continued)

Input variable Value or data extraction, and dealing with missing data Source Data missing for no. of
WHO Member States and
% of the 2024 global
population™
Elasticity Primary analyses: we applied a value per statistical life income Sensitivity analysis:  Primary analysis: zero

World Bank'® WHO Member States
representing 0.0% of
global population
Sensitivity analysis: four
WHO Member States?
representing 2.0% of

global population

(E) elasticity of 1 to all target countries.
Sensitivity analyses: we applied varying value per statistical life
income elasticities dependent on World Bank income group
classification for the common currency year (2024, extracted from
the classification for the fiscal year 2026 in the source, which is based
on 2024 data). For the unclassified WHO Member States for fiscal
year 2026, no value per statistical life was calculated for the value per
statistical life income elasticities sensitivity analysis, and the value
was set to missing

GDP: gross domestic product; GNI: gross national income; Int$: international dollars; PPP: purchasing power parity; UN: United Nations; WHO: World Health

Organization.

2 Cook Islands, Cuba, Democratic People's Republic of Korea, Eritrea, Monaco, Niue, South Sudan, Bolivarian Republic of Venezuela and Yemen.

b Andorra, Cook Islands, Cuba, Democratic People's Republic of Korea, Dominica, Eritrea, Monaco, Niue, San Marino, South Sudan, Bolivarian Republic of Venezuela and
Yemen.

¢ For WHO Member States, for which national GDP projections were unavailable from International Institute for Applied Systems Analysis 2024, but for which GDP
projections were available from this source for country groupings that included the country, we assigned the country grouping’s GDP projection to the country.
For Eritrea, Libya, Somalia and South Sudan, we assigned the projection for the country grouping called Africa (R10); for Democratic People's Republic of Korea, we
assigned the country grouping China* (R10); for Afghanistan, we assigned the country grouping India+ (R10); for Cuba, Guyana, St Kitts and Nevis, and Bolivarian
Republic of Venezuela, we assigned the country grouping Latin America (R10); for Syrian Arab Republic, we assigned the country grouping Middle East (R10); and
for Cook Islands, Federated States of Micronesia, Kiribati, Marshall Islands, Nauru, Palau, Papua New Guinea, Solomon Islands, Timor-Leste, Tonga, Tuvalu, Vanuatu and
Samoa, we assigned the country grouping Rest of Asia (R10). The WHO Member States that were assigned the projection for a country grouping represent 2.3% of
the 2024 global population.

4 We extracted projections from the GDP 2023 model for shared socioeconomic pathway 2.

¢ For WHO Member States, for which national population projections were unavailable from International Institute for Applied Systems Analysis 20247, but for which
population projections were available from the source for country groupings that included the country, we assigned the country grouping’s population projection to
the country. For St Kitts and Nevis, we assigned the country grouping called Latin America (R10), and for Cook Islands, Marshall Islands, Nauru, Niue, Palau and Tuvalu,

we assigned the country grouping Rest of Asia (R10). The WHO Member States that were assigned a country grouping’s projection represent < 0.1% of the 2024

global population.
' Andorra, Dominica, Monaco, and San Marino.

9 Cook Islands, Ethiopia, Niue, and Bolivarian Republic of Venezuela.

tical life (V) for 2024 and the projected
national GNI per capita, PPP (I), for
2024-2100. We populated Equation 2
with data from sources presented in
Table 2 for each country:

E

1
Viy = Viy % = @)
RY

where TY is the target year and RY is
the reference year 2024.

Step 4

To produce primary global, regional
and income group value per statistical
life estimates for 2024-2100, we com-
bined national estimates to produce
average values per statistical life glob-
ally and for the six WHO regions (Af-
rican Region, Region of the Americas,
Eastern Mediterranean Region, Euro-
pean Region, South-East Asia Region,
Western Pacific Region) and for four
income groups (low-income, lower-
middle income, upper-middle income,
high-income groups). To estimate these

250

values, we calculated each country’s
population (Pop ) as a proportion (P, )
of the respective group population (P;
Equation 3),"* applied this proportion
to the country’s value per statistical life
(V,.) to produce a population-weighted
value per statistical life (PopwV; Equa-
tion 4), and summed these population-
weighted values.

Po

v =| o ®
Pop,

POpWVCx = PCx X VCx (4)

Additionally, we produced average
values per statistical life for Least De-
veloped Countries and Small Island
Developing States. The online repository
contains country lists for each category.*

Step 5

We produced three additional sets of
value per statistical life estimates for

use in sensitivity and scenario analyses.
First, we produced high and low value
per statistical life estimates, starting with
the United States Department of Health
and Human Services’ reasonable high
and low estimates.”

Second, we varied the value per
statistical life elasticity by income
group for the fiscal year 2026:"% 1.5
for low-income countries, based on
comparison of the USA estimate to
estimates from the few studies con-
ducted in low-income countries;' 1.2
for lower- and upper-middle income
countries, based on expert judgement;
and 1.0 for high-income countries.
Although extrapolating from previous
studies has limitations, these elastici-
ties seem reasonable, since we expect
willingness to pay for small reductions
in the risk of death to decline as income
decreases. If this approach yielded a
target country value of < 20 times GNI
per capita, PPP, then we used 20 times
GNI per capita, PPP, as a proxy for
future income, because the value per
statistical life is expected to exceed
future lifetime income.

Bull World Health Organ 2026;104:246-258| doi: http://dx.doi.org/10.2471/BLT.25.294080
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Third, we produced estimates of a
value per statistical life for the four other
shared socioeconomic pathways (path-
ways 1, 3, 4 and 5; Box 1 and Table 2)."

Interim estimates

Using our interim approach, we esti-
mated value per statistical life for 93.8%
(182/194) of WHO Member States,
capturing 98.4% (7.99 billion/8.12 bil-
lion) of the 2024 global population.'
For the remaining 6.2% (12/194) of
these countries, value per statistical life
could not be estimated due to missing
data (Table 1 and Table 2). For countries
missing estimates, the value per statisti-
cal life is not zero and could be proxied
using WHO region or income group
estimates.

The estimated global average value
in 2024 was Int$ 3.76 million. The
estimated averages for regions and
income groups ranged from Int$ 0.85
to Int$ 8.00 million and Int$ 0.36 to
Int$ 10.29 million, respectively. For
Least Developed Countries and Small
Island Developing States, the estimates
for 2024 were Int$ 0.70 million and
Int$ 3.87 million, respectively (Fig. 1
and Table 3). All estimates for all
groups under all shared socioeconomic
pathways are available in the online
repository.*

Policy & practice
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Between 2024 and 2100, the
projected global average value per
statistical life will increase by 159.8%
from Int$ 3.76 to Int$ 9.77 million.
Similarly, the value per statistical life
is projected to increase in all regions,
with the largest increase (429.5%;
from Int$ 1.76 million to Int$ 9.32
million) in the South-East Asia Re-
gion; and the smallest in the Euro-
pean Region (116.1%; from Int$ 7.99
million to Int$ 17.27 million; Fig. 1).
These trends are driven primarily by
increases in gross domestic product
(GDP) per capita projected under
shared socioeconomic pathway 2. The
value per statistical life increases for all
income groups, most in low-income
countries (688.9%; from Int$ 0.36
million to Int$ 2.84 million) and least
in high-income countries (123.6%;
from Int$ 10.29 million to Int$ 23.01
million; Fig. 2). Fig. 3 shows global
estimates over time for alternative
shared socioeconomic pathways.

Table 4 shows the relationship
between estimates of the value per
statistical life and individual willing-
ness to pay for a one-in-10 000 change
in risk, expressed as a percentage of
income by income group. The table
presents both the primary estimates
and those from sensitivity or scenario
analyses.

Strengths and limitations

Our approach builds on reviews of best
practice methods and the latest available
data sources, extending the benefit-cost
analysis reference case’ already used by
WHO." Using this approach, we provide
comprehensive and consistent estimates
of value per statistical life across settings,
which analysts can easily use in environ-
ment- and climate-health benefit-cost
analyses, promoting comparability and
easing conduct of such analyses.
However, these estimates have em-
pirical limitations. First, few studies on
value per statistical life exist from low-
and middle-income countries. For coun-
tries classified as low- and lower-middle
income in the 2025 fiscal year, 17 value
per statistical life studies are available,
covering 22233 participants from three
low-income countries and 10 lower-
middle income countries in four WHO
regions (see online repository).'*"”
Estimates of value per statistical life for
low- and middle-income countries are
therefore often extrapolated from values
for high-income countries, using differ-
ent base estimates and elasticities."**™
Although more evidence exists for
high-income countries, inconsistencies
and gaps in primary and synthesized
evidence result in uncertainty even for
these countries. More research is needed

Fig 1. Estimates of value per statistical life, by WHO region, 182 countries, 2024-2100

Value per statistical life (Int$ in millions)

0

== African Region
- - Western Pacific Region

== Region of the Americas

T T T T T T T T T T T T T T T T T T T
2024 2028 2032 2036 2040 2044 2048 2052 2056 2060 2064 2068 2072 2076 2080 2084 2088 2092 20% 2100

Year

« eEastern Mediterranean Region

Int$: international dollars; WHO: World Health Organization.
Notes: estimates are 2024 Int$ and we used the income level data released in 2025. We did the primary analysis using the shared socioeconomic pathway 2

scenario (Box 1).
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Fig. 2. Estimates of value per statistical life, by income group, 182 countries, 2024-2100

25

Value per statistical life (Int$ in millions)

0

Country income group
== | ow income

Int$: international dollars.

* eLower-middle income

Year

== Upper-middle income = = High income

T T T T T T T T T T T T T T T T T T T T
20242028 2032 2036 2040 2044 2048 2052 2056 2060 2064 2068 2072 2076 2080 2084 2088 2092 2096 2100

Notes: estimates are 2024 Int$ and we used the income level data released in 2025. We did the primary analysis using the shared socioeconomic pathway 2

scenario (Box 1).

Fig. 3. Estimates of value per statistical life, by analysis, 182 countries, 20242100

Value per statistical life (Int$ in millions)

Type of analysis
m Primary -« Elasticity

— Socioeconomic shared pathway 3

Int$: international dollars.

« *High reference value
— Socioeconomic shared pathway 4

T T T T T T T T T T T T T T T T T
2024 2028 2032 2036 2040 2044 2048 2052 2056 2060 2064 2068 2072 2076 2080 2084 2088

Year

= Low reference value

T T T
2092 209 2100

Socioeconomic shared pathway 1
— Socioeconomic shared pathway 5

Notes: estimates are 2024 Int$ and we used the income level data released in 2025. The analyses for which estimates are presented are the primary analyses and
the analyses to produce alternative estimates of value of statistical life as detailed in Step 5.

to determine whether these value per
statistical life ranges are reasonable
when extrapolated to other countries.
Second, our estimates are extrapo-
lated from base values from the United
States Department of Health and Human

Services.” However, each data source for
extrapolation has uncertainty. Most
importantly, small changes in income
elasticity can lead to very large changes
in values, yet limited evidence exists on
the most appropriate elasticities to use

Bull World Health Organ 2026;1 O4:246—258| doi: http://dx.doi.org/10.2471/BLT.25.294080

when producing global estimates, given
limited evidence from low- and lower-
middle-income countries. The income
elasticities we use combine evidence
from a USA cohort study* and evidence
syntheses,'>**~¢ but ultimately require
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Table 4. Applied income elasticity and estimates of value per statistical life, willingness to pay for a 1-in-10 000 risk change and
willingness to pay as percentage of income for different analyses, by country income group, 182 countries, 2024

World Primary analysis Value per statistical life income elasticities sensitivity analysis
!Bank Income Estimated Willingness to Willingness Income Estimated Willingnessto  Willingness to
ihcome elasticity 2024 value pay for one- to pay, % elasticity 2024 valueper  pay for one- pay, % of GNI
group® per statistical  in-10000 risk of GNI per statistical life,  in-10000risk  per capita, PPP

life, Int$ in change, Int$ capita, PPP Int$ in millions  change, Int$

millions

Low 1.0 0.36 35.89 1.56 1.50 0.06 6.15 027
income
Lower- 1.0 1.55 154.52 1.55 1.20 1.02 101.56 1.02
middle
income
Upper- 1.0 3.82 381.72 1.99 1.20 2.99 298.92 1.56
middle
income
High 1.0 10.29 1029.21 248 1.00 10.29 1029.21 248
income

GNI: Gross national income; Int$: international dollars; PPP: purchasing power parity.
Notes: estimates are 2024 Int$ and we used the income level data released in 2025.

substantial expert judgement. Because
the elasticity depends on the base value
per statistical life, starting with a differ-
ent base may require using a different
elasticity. As each individual value per
statistical life study has limitations,* our
approach relies on evidence syntheses.

Third, when extrapolating across
target countries and years, we would
ideally use the income measure used
in the underlying studies on value per
statistical life and adjust for other differ-
ences between study and target popula-
tions. Studies on value per statistical life
typically use estimates of individual or
household income.”” However, consis-
tently estimated income measures are not
available for all countries. We therefore
used GNI per capita, PPP, as a proxy, even
though there is substantial uncertainty
in projecting GNI per capita, PPP, 75
years into the future. We are unaware of
projections of changes in real GNI per
capita, PPP, for all countries and years
included in our estimations. Therefore,
we assumed GNI per capita changes like
GDP per capita as projected under shared
socioeconomic pathways. An alternative
approach would be providing estimates
for a short time frame only, but this would
not provide estimates needed to value
long-term impacts of environment- and
climate-health actions. Additionally,
value per statistical life likely varies due
to non-income characteristics, such as
sex and age, socioeconomic and cultural
contexts and risk of death types; however,
their effects on value per statistical life
remain uncertain.'>*»*

254

Fourth, we do not estimate the
value of preventing non-fatal dis-
eases and injuries. Willingness-to-
pay studies for non-fatal outcomes
are sparse.”” Future work should
develop estimates of such values
for prioritized non-fatal outcomes
and determine how to transfer these
values across populations. However,
because reductions in death risk
dominate benefit values for many
environment- and climate-health
policies, developing a consistent
approach for their valuation is an
important advance.

Fifth, we did not produce statisti-
cal uncertainty ranges, as statistical
uncertainty measures were unavail-
able for the input data. Instead, we
provide values for sensitivity analyses
to explore uncertainty.

Finally, the concept of value per
statistical life applies a normative
framework consistent with welfare eco-
nomic theory underlying benefit-cost
analysis.""® Value per statistical life is
derived from an individual’s preferenc-
es for exchanging their income for the
risk reductions they would experience.
Consequently, value per statistical life
varies by income level, yielding smaller
values for those on lower incomes, both
within and across countries. Therefore,
benefit-cost analyses using value per
statistical life should be supplemented
with distributional analysis of benefits
and costs across populations defined
by different income levels."”***** More
equity-sensitive concepts and measures

have been proposed, but pragmatic
methods for implementing these are
only emerging. "=

Application in policy and
practice

We provide estimates for use in regional
and global benefit-cost analyses that ex-
plore potentially beneficial investments
in environment- and climate-health
interventions. For analysis of policies
implemented at other levels, the ap-
propriate value per statistical life should
be used, for example, national value per
statistical life for national-level analyses,
as can be calculated using Equation 1
and Equation 2.

While we used the shared socio-
economic pathway 2 scenario for the
primary analysis, we recognize health
policy analysts and practitioners may
use different pathways for their primary
analyses (online repository).*

Conceptually, value per statistical
life reflects the value of a shift in the
survival curve. Because we will all die
eventually, reducing the risk of dying
in the current year increases the risk
of dying in a future year. Hence these
values implicitly reflect how individu-
als discount the effects of a current risk
reduction on risks in future years.*”
Estimates should be applied to expected
deaths averted per year of intervention
implementation and then discounted to
present values, using the approach and
rate used throughout the analysis. We
adjusted base estimates for 2024 infla-
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tion and follow common practice of not
adjusting for future inflation given un-
certainties.’ For analyses where benefits
and costs are estimated using currency
years other than 2024, reference value
per statistical life and income estimates
will need adjusting.

Because estimates of value per sta-
tistical life depend on income, analysts
must assess the distribution of the ac-
tion’s benefits and costs across advan-
taged and disadvantaged populations to
inform equity considerations. Methods
are emerging for valuing reductions in
health inequities, for example distribu-
tional weights.”

Next steps

More primary research on the value per
statistical life, especially in low- and
middle-income countries, is needed to

Policy & practice
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advance our understanding of these val-
ues. For example, the 2025 Organisation
for Economic Co-operation and Devel-
opment systematic review on value per
statistical life includes data warranting
further investigation, including income
elasticity data."”” As new data and meth-
ods become available, the presented
interim approach can be updated. The
methods presented here should not be
considered or cited as WHO’s recom-
mended methods to estimate value per
statistical life. However, the methods
provide a pragmatic basis to estimate
value per statistical life for environ-
ment- and climate-health interventions
until WHO-recommended methods are
developed. WHO is currently updating
its recommended methods for eco-
nomic evaluation of health-improving
interventions, including the use of

© 2026 The authors; licensee World Health Organization.

This is an open access article distributed under the terms of the Creative Commons Attribution IGO License (http://creativecommons.org/licenses/by/3.0/igo/legalcode),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. In any reproduction of this article there should
not be any suggestion that WHO or this article endorse any specific organization or products. The use of the WHO logo is not permitted. This notice should be preserved

along with the article’s original URL.

benefit-cost analysis and the value per
statistical life. M

Acknowledgements

We thank Sophie Boisson, Marina Mai-
ero, Maggie Montgomery, Kate Medli-
cott, Rachel Sanders, Amy Savage, Jen-
nyfer Wolf and the WHO Departments
of Data and Analytics and of Health
Financing and Economics.

Funding: Research reported in this pub-
lication was partially supported for FP,
NCM and DCL by Wellcome (grant num-
bers 226153/7/22/7Z and 316752/Z7/24/Z),
for FP and DCL by the Gates Foundation
(Investment ID INV-068807), and for
FP and NCM by the Spanish Agency
for International Cooperation (AECID)
(WHO specified award ref. 71208).

Competing interests: None declared.

ks

4..>-Ll|} d.w.J‘ A:u,a.“ u‘c—‘f‘}l .L.bd\, S]] uw J obj.“ Jba- u..aLo:u‘ Y de

*\.x,.,

O e (GLs 8.12/,Us 7. 99) %98.4 ooy L 52
2024rbguLp>|oLaJ§3dw\w\hwydu Al

fl\u.ncZTOO Lf«djbu &)JJY)JOJ—-LA3 76 s>
,J,a9 77&\&.&)%159 8WL“;L,J|JM,,U\MC@J,
dxd gl uu}J\Muu Ol il oda b dss SY o
L w\j?u\jw\u%M\Mwu&g|
V.ﬁ‘&:\‘;&\“.\j.ﬂ\&%ﬁ Ol o &Ll LG ey
JJJAL;‘%L}'_\L\A &J\uw}.,du«d\ Ao g dacxldl
LM)‘LUM\&.U\U\JJ}.U\L;\(MY‘ubu‘ﬁﬂuﬁ
9.4@&;—.1.”& L»ht:-JSJM\;;UMJb
QM\M\WV}L’L;}) Q&J\ww&d\,x\ﬂu
Wa\b\w;l\u\fw‘a.xhrmdr@ajl\@)bwbw

bl ol

5, sald Jladl MV-A-U Lol Sule RIS P
;5‘” u\;\y‘}“ O\ L)l ol uLaUa.d\j il t
uuy\ﬁwwu\%uccu\ﬁjw\)k:;\dﬂ\j&c’bu
Mobﬁ\}}f@u\uywrwovﬂcbwuu_}ﬂ
styjf sk Led Uil sl A oL
eWY\J}JﬂML&\bL}JSMﬁMMﬁJL&\
W Jelod dan LA ) sbew YL L) el Lalzie
J=Jl dlﬂ“‘ plisul s AV By 2019 el Ll
uLM.o-b cm\IWJ\ 85l Jslss u‘“L"‘" Je 5,40 u"‘}‘j\
.2100 (Lpu"'("“d‘ Lad 555 2024 ﬂ;ddmlajj‘ u\jw\
LA Jo 0 ol o Y ) ok marey Lad
wl.w.;‘ A.J})\.J};J wL,a\ A.JLO}A.;j cdajla.db MYU
CL_U J\.'.J AL.,\.’ g_)LAyJLV.w KR L; l‘_u ‘uUﬁyJL....J\)
laeNl sl e (194/182) %93.8 U515 Jaks s

ES

SRR 5 SR RS M AR X 03 B 231 R B R S8 T WS A AN BT A

2 PR A R AE LA AT M oAl R AT W o SR A
MAMHEEF B, B4 HTE NG EZ R EL
RBE X, FFREBEHTTART, A
T, AR AL B A AT 177 A DA T 1R 50 R B
B, RAE 2019 5 8 B 25 AR LT 5 F ] Fn f R E
&, HRMFETEHHEIT T ZUFEE# T AL (WHO)

mmIﬁA%ﬁé W E, FAEFUE S FNE

%A%I%M%A,&MﬁﬁTmM$%ﬁ%ﬁﬁ
mﬁ%mmﬁéﬁ%ﬁﬁmﬁo&m%éTQ%ﬁﬁ
WAE DL R A 2R, K30 B RN BER Y 350,
HEMMET SAFH TREEFEEM (BHE4H
FRAEEMER) W, RITEHEELNEE

Bull World Health Organ 2026;1 O4:246—258| doi: http://dx.doi.org/10.2471/BLT.25.294080 255



Policy & practice
Valuing mortality reductions in benefit—cost analyses

3 93.8% (182/194) th /& R E, E:E 2%k 98.4% (79.9 1L
/812 12) A, 2024 FL2RENFITEGHTH
MWEH 376 7 B R, &ZE 2100 £, AFKTFHNER
T4 L3 1598%, k2| 977 F ERIL, & fEEMNE
Sy 18 3 IRIF Fn A R BT TR i AL T SR A %K
W EITERAET 8, HHTRATE AT ZIAH
T, %7 E R R AR BT AN R Tk

Frank Pega et al.

AN T HENE, Bk, BFFRESHE, Fil 2k
FRUANE R, B TEMITEan TN ERRT
BN, AT B 06 SR 2R 3 R AN AT By Al b 3 LR R
ABEZ Bty B R ap A AT, A DAL M RE
B R O ik A, X S R OE T A
& T R BOR AT B 2R T A

Résumé

Evaluation de la diminution du risque de décés dans les analyses coiits-avantages des mesures de protection

environnementale et climatique liées a la santé

[évaluation économique est essentielle pour une allocation efficace
des ressources dans la santé et les secteurs connexes. Les mesures de
lutte contre les facteurs de risque environnementaux et le changement
climatique permettent déviter des millions de déces par an, mais il est
difficile dévaluer la réduction du risque de déces dans les analyses
coltts-avantages. A cette fin, nous avons élaboré un protocole statistique
provisoire pour estimer la valeur de la vie pour les Etats membres de
I'Organisation mondiale de la Santé (OMS), en nous appuyant sur le
cas de référence de 2019 de I'analyse colts-avantages et les dernieres
données disponibles. En partant du revenu national brut par habitant en
parité de pouvoir d'achat, nous avons calculé des estimations nationales
pour 2024 et réalisé des projections jusquen 2100. Nous avons agrégé
ces estimations afin dobtenir des moyennes mondiales, régionales et par
groupe de revenus des pays, ainsi que des ensembles supplémentaires
pour les analyses de sensibilité et de scénarios, y compris pour des
scénarios alternatifs de changement climatique. Nos estimations
couvrent 93,8% des Etats membres (182 sur 194), représentant 98,4%

de la population mondiale (7,99 milliards sur 8,12 milliards). En 2024,
la moyenne mondiale de la valeur de la vie était de 3,76 millions de
dollars internationaux. D'ici a 2100, elle devrait augmenter de 159,8%
pour atteindre 9,77 millions de dollars internationaux. Ces estimations
fournissent une base pour évaluer le nombre de déces évités grace aux
mesures associant protection environnementale et santé d'une part et
lutte contre le changement climatique et santé d'autre part, ce quifacilite
la comparabilité entre les analyses. Elles sont toutefois limitées en raison
du recours a des valeurs extrapolées et de l'incertitude des projections
de revenus. Des recherches supplémentaires sont nécessaires a cet
égard, en particulier dans les pays a revenu faible etintermédiaire. Etant
donné que les estimations de la valeur de la vie dépendent du revenu, les
analystes doivent compléter I'analyse colits-avantages par des analyses
de la répartition des avantages et des colts entre les populations. En
attendant que 'OMS mette a jour ses méthodes recommandées, ces
estimations provisoires constituent un outil pragmatique pour I'analyse
de différentes politiques.

Peslome

OueHKa CHuKeHuA PUCKa CMepTn B aHaIn3e Bbirog U 3aTpaTt mep B 06nacTy 3KoNOrnnN N KNMMaTa,

HanpaBJ/iIEHHbIX Ha OXpPaHYy 340POBbA

DKOHOMMYeCKaa oleHKa ABNAeTCA KNtoueBbiM GpakTOpom
3eKTVBHOMO pacnpeAeneHna pecypCcoB B 34PaBOOXPaHEHN 1
CMeXHbIX 06N1acTAX. Mepbl, HanpaBneHHbIE Ha CHUKEHVE BO3AECTBIA
3Konornyeckmx GakTopoB pUcKa ¥ NPOTUBOAENCTBME U3MEHEHNIO
KNMMaTa, CNOCOBHbI EXXeroHO NPefoTBPaLLATL MANIIMOHBI CMepTel,
O[IHAKO OLEHKA CHUXEHWSA pUCKa CMepTU NpefcTaBnseT coboi
CNOXHYIO 33fauy B aHanum3e Bbiro v 3aTpat. ABTOpbI pa3paboTani
NPOMEXKYTOUHbIN CTAaTUCTUYECKMI MPOTOKON ANA OLIEHKM CTOMMOCTM
OLHOW CTaTUCTNYECKOW XKM3HW ANA rOCYAapCTB-4NeHOB BcemmpHom
opraHuzaumm 3apaBooxpaHeHns (BO3), onmnpanacb Ha 3TanoHHbIN
npyMep aHanm3a Bbirog v 3atpat 2019 rofa v HoBeNWMeE HayuHble
[aHHble. Ha 0CHOBe BanoBOro HauUMOHaNbHOIO AOXOAA Ha AyLly
HaceneHua C y4eToM NapuTeTa NoKynaTenbHON CoCOBHOCTY Bbln
paccumTaHbl HauMoHanbHble oueHkn Ha 2024 rof 1 BbIMOMHEHO
NPOrHo3uMpoBaHue 3HadyeHnin ao 2100 roga. TV OLeHKM Obinu
arpernpoBaHbl A NosyyYeHVA robanbHbIX, PEMMOHaNbHbIX M CREAHVIX
3HaYeHNA NO rpynnam CTPaH C Pa3HbIM YPOBHEM AOXOA3, @ TaKKe
ZIOMOSNHUTENbHBIX HABOPOB AaHHbIX 1A aHaNM30B UyBCTBUTENIbHOCTY
1N CUEHApHbIX aHaM30B, BKIIIOYaA anbTepHaTUBHbIE CLEeHapun
M3MEHEeHUs KnuMaTta. Hawwm oueHkn oxBaTbiBatoT 93,8% (182

13 194) rocygapcTe-uneHos, NpeacTasaaowmx 98,4% (7,99 n3
8,12 Mnpfa) HaceneHua Mupa. MmobanbHoe cpeaHee 3HaueHue
CTOVMOCTV OLJHOW CTaTUCTUYECKOW X13HW B 2024 rofly COCTaBMIO
3,76 MNH MexayHapoaHbIx Aonnapos. K 2100 rogy NporHosmnpyetca
POCT rNobanbHOro cpefHero 3HauyeHus Ha 159,8% — 0o 9,77 MiH
MeXAyHaPOAHbIX AONIAPOB. DTV AaHHbIE CO3AAIOT OCHOBY ANA OLEHKM
OXMAAEMOrO KONMYeCTsa NPeoTBpaLLeHHbIX CMepPTEN B pesynbraTe
3KONOMMYECKIMX 1 KIMMATUUECKMX Mep B Chepe OXPaHbl 3[0POBbS U
CNOCOOCTBYIOT COMOCTABUMOCTH PE3YSBTAaTOR PA3NINYHbIX aHANM30B.
K orpaHmnyeHram OTHOCATCA MCMOMb30BaHMe 3KCTPANOIMPOBAHHbIX
3HAYeHM 1 HeonpeaeneHHOCTb MPOrHO30B A0X0A0B. Heobxoavmbl
JanbHenwne nccneaoBanHna, 0COOEHHO B CTPAHax C HU3KUM U
CpefHVM ypoBHeM Aoxoaa. [OCKONbKY OLEHKM CTOMMOCTY OLHOM
CTaTUCTUYECKOW KM3HW 3aBUCAT OT YPOBHA AOXOAA, aHaNUTMKaM
cnepyeT [OMONHATL aHav3 BbIrO4 v 3aTpaT pacnpeaeuUTebHbIMN
aHaNM3aMK BbIrOA 1 M3AEPKEK CPeAM PA3NYHbIX FPYNN HaceneHns.
[lo obHoBnEeHWA BO3 pekomeHayeMbix METOAONOMMUECKMX MOAXOAO0B
3TV NPOMEXKYTOUHbIE OLIEHKM NMPEACTaBNAIOT COOOV NMparMaTnyHbIi
WNHCTPYMEHT ANA NOAUTUKO-aHANUTUUECKMX Lienew.
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Resumen

Valoracion de la reduccion del riesgo de muerte en los analisis coste-beneficio de acciones relacionadas con la salud ambiental

y dimatica

La evaluacién econdmica es fundamental para asignar eficientemente
los recursos en el sector sanitario y los sectores conexos. Las acciones
dirigidas a factores de riesgo ambientales y al cambio climatico pueden
evitar millones de muertes anuales, pero la valoracién de la reduccion
del riesgo de morir plantea dificultades en los andlisis coste-beneficio.
Se elaboré un protocolo estadistico provisional para estimar el valor por
vida estadistica en los Estados Miembros de la Organizacién Mundial
de la Salud (OMS), a partir del caso de referencia de 2019 para andlisis
coste-beneficio y de la evidencia més reciente. Utilizando el ingreso
nacional bruto per capita basado en la paridad del poder adquisitivo, se
calcularon estimaciones nacionales para 2024 y se proyectaron valores
hasta 2100. Estas estimaciones se agregaron para obtener promedios
mundiales, regionales y por grupo de ingresos de los paises, asi como
conjuntos adicionales para analisis de sensibilidad y de escenarios,
incluidos escenarios alternativos de cambio climatico. Las estimaciones
abarcan el 93,8% (182/194) de los Estados Miembros, que representan el

98,4% (7,99 mil millones/8,12 mil millones) de la poblacién mundial. El
valor medio mundial por vida estadistica en 2024 fue de 3,76 millones de
dodlaresinternacionales. Para 2100, se proyecta que el promedio mundial
aumente un 159,8% hasta 9,77 millones de dolares internacionales.
Estas estimaciones proporcionan una base para valorar las muertes
previstas evitadas mediante intervenciones relacionadas con la salud
ambiental y climatica, promoviendo la comparabilidad entre analisis.
Entre las limitaciones figuran la dependencia de valores extrapolados
y la incertidumbre en las proyecciones de ingresos. Se necesita mas
investigacion, especialmente en los paises de ingresos bajos y medios.
Dado que las estimaciones del valor por vida estadistica dependen del
ingreso, los analistas deben complementar el andlisis coste-beneficio
con andlisis distributivos de beneficios y costes entre poblaciones. Hasta
que la OMS actualice sus métodos recomendados, estas estimaciones
provisionales ofrecen una herramienta pragmatica para el andlisis de
politicas.
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