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Abstract

This article discusses the difference between benefit—cost analysis (BCA) and social welfare analysis
in the evaluation of pandemic preparedness policies. Two social welfare approaches are considered:
utilitarianism and prioritarianism. BCA sums the individuals’ monetary equivalents of the pandemic
impacts. Social welfare analysis aggregates individuals’ well-being impacts. The aggregation rule
identifies the normative judgments about what is fair. This article shows that the two methods yield
very different estimates of the value of avoiding a future pandemic similar to the COVID-19 one.
Compared to BCA, considerations about the distribution of the costs of the hypothetical intervention
play a major role in the estimate of both utilitarian and prioritarian pandemic burdens: The more
progressive the distribution of the costs is, the larger the net benefits of preventing the pandemic. In
contrast, the BCA pandemic burden is indifferent to the distribution of the intervention costs. In
addition, BCA tends to underestimate the burden suffered by low-income countries compared to social
welfare analysis.

1. Introduction

The COVID-19 pandemic has forced countries to make difficult trade-offs. For example,
vaccination prioritization strategies and decisions to ration treatment required weighing the
relative health benefits to different people. Decisions about the extent and length of school
and business shutdowns required balancing the reductions in deaths and morbidity against
socioeconomic costs. Are conventional benefit—cost approaches suitable to make these kinds
of trade-offs? This article challenges the use of benefit—cost analysis (BCA) in the economic
evaluation of pandemic risks whose impacts are heterogeneously distributed across the
population. In particular, this article argues in favor of an alternative method, social welfare
analysis (SWA). The main advantage of SWA is that it enables ethical concerns about the
distribution of impacts to be incorporated in the evaluation exercise in a transparent way
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(Adler et al., 2023). Although this article focuses on the economic evaluation of pandemic
risks, its implications are wider and relate to any policy with heterogeneous impacts across
the population.

This article explores the differences between BCA and SWA in the evaluation of
pandemic-related policies. To illustrate the difference between the two methods, I estimate
the maximum willingness-to-pay (WTP) for a pandemic preparedness intervention that is
designed to prevent a pandemic similar to the COVID-19 one. Pandemic preparedness
investments include, e.g. the development of vaccines against pandemic-potential pathogens
(Saville et al., 2022), establishing guidelines for the optimal global distribution of vaccines,
therapeutics, protective equipment and other resources (Emanuel et al., 2020), and strength-
ening epidemic surveillance systems. To determine the maximum WTP for pandemic
preparedness, I consider the perspective of a supranational benevolent decision maker
who aims at improving the well-being of the global population. The social value of
preventing a COVID-19-like pandemic depends on the adopted value framework (BCA
vs. SWA). In particular, it depends on the method to monetize health impacts and on the
procedure to aggregate monetary impacts across the global population.

BCA determines the value of an intervention by converting all its health and non-health
impacts into monetary equivalents based on individuals’ WTP to avoid those impacts, and
then summing up those monetary equivalents. Estimates of value-per-statistical-life (VSL)
are typically used to monetize the value of mortality risk reductions (Hammitt, 2000). VSL
represents the monetary equivalent of saving one (unidentified) life among a group of
identical people. VSL estimates are derived from individuals’ stated or revealed willingness
to trade small changes in income for small changes in mortality risk (Viscusi, 2018). For
example, if individuals are willing to pay $10 to reduce their risk of premature death by 1 in a
million, then the monetary value of saving one statistical life is $10 million. In other words, if
each member of a group of 1 million people, identical in all relevant ways, considers it in
their best interest to pay $10 to reduce the expected number of deaths within the group by
one, then the value of preventing one death is $10 million. In principle, VSL measures are
heterogeneous across the population, reflecting the preferences and circumstances of
different individuals (e.g., age, income, overall mortality risk) (Viscusi, 2010). Empirical
VSL estimates are available for several countries and they can serve as proxies for countries
with unavailable estimates, with appropriate adjustments for differences in income and other
characteristics (Hammitt & Robinson, 2011; Viscusi & Masterman, 2017).

Application of BCA to the evaluation of pandemic-preparedness interventions unfolds as
follows. Suppose that we are interested in determining the optimal investment in pandemic
preparedness to prevent the effects of a future potential pandemic. Let us further assume that
such an investment is expected to prevent D, deaths in country ¢ and that it will avoid
country-specific income losses in the amount $AY ... The overall cost of the investment is $X,
and country ¢ is contributing $x, >0 to its financing, with ) $x.=$X. A supranational
benevolent authority has to decide whether such an investment is beneficial. According to
BCA, the net value of the investment is equal to ) (D% VSL. +$AY.) — > $x., where the
term in parentheses is the monetary benefit for country c. Thus, the investment is considered
beneficial as long as its overall cost $X is lower than the sum of the country-specific
monetary benefits.

Such a BCA rationale has well-known shortcomings. Since BCA sums up individuals’
monetary equivalents, the distribution of the costs of the intervention has no relevance for the
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benefit—cost calculus (Robinson et al., 2016). Thus, it does not matter whether the invest-
ment is paid by individuals in high-income countries or by individuals in low-income
countries. Presumably, many people would find the latter morally reproachful, i.e. they
would attach higher value to interventions that are paid by wealthy nations than to
interventions that have the same distribution of monetary benefits and the same total
monetary cost but whose cost is borne by poor countries.! However, BCA is based on the
principle that “a dollar is a dollar is a dollar.” As a consequence, monetary losses borne by
low-income individuals have the same moral importance as monetary losses experienced by
high-income individuals, even though the former may reduce the individuals to poverty
while the latter may represent a small nuisance. Here, I focused on the distribution of the cost
of the intervention, but the same principle applies to the distribution of income gains $AY .

Another consequence of the “a dollar is a dollar is a dollar” principle is that the health
burden — e.g. a reduction in expected remaining lifespan of Y years, or a Y% reduction in
one’s quality of life for Z years — suffered by a well-off person tends to count more than an
identical health burden suffered by a less well-off individual. This is due to the adoption of
income-dependent VSL metrics. VSL is typically increasing in income since WTP is driven
by individuals’ ability to pay. In other words, well-off individuals are likely to place higher
monetary values on mortality risk reductions than less well-off individuals not necessarily
because they value life more, but because they have more resources and are thus more willing
to trade money for changes in risk.” Suppose that there are two alternative pandemic
preparedness interventions (e.g., two different mechanisms of allocating vaccines world-
wide). They both cost $X and they both prevent D deaths globally. However, the first
intervention saves only people in high-income countries, while the second intervention
saves only people in low-income countries. Since VSL in high-income countries is larger
than VSL in low-income countries and BCA takes an unweighted sum of individuals’ net
benefits, the first intervention would be considered more beneficial than the latter.

To mitigate concerns for discrimination, practical guidelines for the conduct of BCA
suggest to use population-average VSLs, independent of individuals’ characteristics such as
income or age (Robinson, 2007). However, it is also common practice to use different VSL
estimates for different countries based on their national income (Viscusi & Masterman,
2017; Robinson et al., 2019). As the pandemic preparedness example illustrates, that choice
matters when evaluating interventions with supranational impacts (e.g., when determining
the global value of developing new vaccines). In particular, comparisons of the burden of a
pandemic across countries would place a larger value on negative health impacts experi-
enced in high-income countries compared to the same health impacts borne by lower-income
countries.

One possible solution is to adopt a global VSL estimate for all countries (Cadarette et al.,
2023), similarly to what is typically done at the national level. Although easy to implement,

!'Surveys and laboratory experiments find a large degree of heterogeneity in distributive justice preferences
(Schokkaert & Tarroux, 2022). In particular, a preference for income redistribution is not universal, depending on
issues such as personal responsibility, perceived social mobility and relative income (Alesina & Angeletos, 2005;
Alesina et al., 2018; Almas et al., 2020). On the other hand, equity is a major concern for many people (Kuziemko
etal., 2015), and transfers from the richest to the poorest are almost generally accepted (Amiel & Cowell, 1999).

2 Suppose there are two individuals with the same preference parameters — so in this sense they “value life” the
same — but different incomes. Even though they have the same preferences, the richer person will typically have a
larger willingness to pay for mortality risk reductions because of their higher ability to pay.
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the use of a single VSL estimate at the national or global level neglects potentially ethically
justifiable reasons for attaching different moral values to risk reductions accruing to different
people. For example, it is often considered ethically and economically reasonable to treat
people in different age groups differently (Ferranna ef al., 2023). From a societal perspec-
tive, the death of a young person is often considered worse than the death of an old person,
and not only because the former has a longer remaining life expectancy than the latter. There
exists a relatively large public health literature supporting the “fair innings” principle
(Harris, 1985; Williams, 1997; Bognar, 2015). The principle states that saving the life of
a younger person is fairer than saving the life of an older person when each would gain the
same extension in longevity because older individuals have already lived a long life and, as
such, they have less claim to scarce resources.® This issue is particularly important in the case
of COVID-19, since mortality risk increases with age. Therefore, even though the depen-
dence of WTP on income can have unacceptable ethical consequences, the use of a single
VSL may also be ethically problematic. Adopting a constant value-per-statistical-life-year
(VSLY) instead of a constant VSL addresses differences in remaining life expectancy
between young and old people (Hammitt, 2007). However, we still have the problem of
how to select this constant VSLY and whether there should be cross-country differences
based on income. Moreover, fair innings concerns would still play no role in the BCA results.

SWA does not face the same ethical challenges as BCA. SWA proceeds by estimating the
impact of the pandemic on individuals’ well-being, and then aggregating those impacts
through a social welfare function. The aggregation rule identifies the normative assumptions
about distributive justice (Adler, 2019). For example, the utilitarian social welfare function
assumes that total welfare is equal to the sum of individuals’ well-being. If marginal well-
being is decreasing in income, the utilitarian approach is sensitive to inequalities in income.
Thus, monetary impacts experienced by low-income individuals are morally more important
than similar monetary impacts experienced by high-income individuals. Another popular
welfare function is the prioritarian one, which assumes that total welfare is equal to the sum
of a concave transformation of individuals’ well-being. Thus, the prioritarian approach is
concerned with the distribution of well-being across the population, attaching higher value to
well-being increments that accrue to the worse-off individuals (e.g., low-income individuals,
but also individuals in poor health or young individuals).

As an approximation, SWA reduces to a weighted sum of individuals’ net monetary
benefits (Adler, 2016). The weights reflect the relative moral importance of net benefits
accruing to different individuals, and their form depends on the adopted welfare framework.
Applied to the pandemic preparedness example, SWA would find the intervention beneficial
ifand only if ) ¢ (D. * VSL. +$AY . — $x.) > 0, where w, is the moral weight attached to
net benefits experienced in country c. Therefore, under SWA, both the distribution of costs
and the distribution of benefits matter. In particular, interventions paid for by poor countries
will typically have lower net benefits than similar interventions paid for by rich countries.

3 Adler et al. (2021) show that the fair innings principle is justified only by prioritarian social welfare functions
applied to lifetime well-being. The elicitation of people’s ethical preferences seems to support the notion that the
young should receive priority in life saving treatments (Dolan et al., 2005; Dolan & Tsuchiya, 2012). However, the
support for fair innings is not universal. A substantial fraction of the population seems to hold the deontological
view that all lives matter equally independently of expected benefits or individual characteristics (Adler et al.,
2024).
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And saving lives in rich countries will not necessarily be considered more beneficial than
saving an equal number of lives in poor countries.

Using data on the mortality and income consequences of the COVID-19 pandemic,
I estimate the value of avoiding a future COVID-19-like pandemic using both the
BCA rule, Y (D VSL.+$AY.—$x.), and the approximated social welfare one,
> o0¢(De % VSL. +$AY . — $x.). In addition, I determine the distribution of the pandemic
burden across countries under the two approaches. When using the social welfare
approach, I derive two different sets of weights: The first set of weights corresponds to
the utilitarian aggregation rule and the second one identifies the prioritarian aggregation
rule. I show that considerations about the distribution of the costs of the hypothetical
intervention to prevent a COVID-19-like pandemic play a major role in the estimate of the
welfare value: The more progressive is the distribution of the costs, the larger are the net
benefits of preventing the pandemic. In contrast, under BCA, the value of preventing the
pandemic is indifferent to the distribution of the intervention costs. In addition, compared
to SWA, BCA tends to underestimate the burden suffered by low-income countries relative
to high-income countries.

There is a long tradition of scholarly work advocating for the use of SWA (or its weighted-
BCA approximation) in policy evaluation (e.g., Arrow, 1963, Dréze & Stern, 1987, Black-
orby & Donaldson, 1990, and, more recently, Adler, 2012). One problem with SWA is that it
requires an interpersonally comparable measure of individual well-being. As argued in Adler
(2016) and Fleurbaey and Abi-Rafeh (2016), the reluctance to adopt SWA in policy
evaluation is likely due to difficulties in measuring and ranking well-being levels across
the population, especially when individuals hold heterogeneous preferences. Different
approaches have been developed to measure well-being (see Adler & Decancq, 2022 for a
review), and in this article I will focus on one specific approach (von Neumann-Morgenstern
utilities). However, due to data limitations, I will also assume homogeneous preferences
across countries and calibrate only one set of preference parameters. The assumption of
homogeneous preferences is common in practical applications of SWA (Adler, 2022), and it
implies interpersonally comparability of individual well-being metrics.

In contrast, BCA does not require a method for comparing well-being across individuals.
BCA uses monetary values to compare benefits and costs across individuals, and the sum of
individuals’ costs and benefits determines whether the policy yields a potential Pareto
improvement (Kaldor-Hicks efficiency criterion). The logic is that, when the net benefits
of a policy are positive, then there are enough resources for the “winners” to compensate the
“losers,” such that everyone will at the end be better off with the policy than without it. There
is a large literature on the advantages and drawbacks of this view (e.g., Arrow, 1963;
Harberger, 1978; Kaplow, 2004; Boadway, 2016; Hammitt, 2021). One well-recognized
issue is that the compensation is hypothetical: There is no evidence that the “losers” are
compensated through transfers, adjustments to the tax systems or other policies. In this article,
I take the view that it is not possible to separate efficiency and equity in policy evaluation
(Adler, 2016; Fleurbaey & Abi-Rafeh, 2016). If the impacts of a policy are heterogeneously
distributed across the population, then the policy will have an (intended or unintended) effect
on equity. BCA is not agnostic about distributive justice. On the contrary, by looking at the
simple sum of individuals’ WTPs, BCA is implicitly taking the moral stance that monetary
benefits to the wealthy are as socially valuable as monetary benefits to the less wealthy. Even
though SWA is more challenging to perform than BCA, SWA enables ethical concerns about
the distribution of impacts to be incorporated in the evaluation exercise.
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A few caveats before proceeding. Because of data limitations, this article focuses only on
two pandemic impacts: COVID-19 deaths and income losses. The estimated global burden
of the COVID-19 pandemic is conservative as additional impacts (e.g., non-COVID-19
deaths, morbidity, mental health and education losses) are ignored. Additionally, the
application focuses on between-country differences in pandemic impacts, while within-
country inequalities are neglected. This will lead to conservative estimates of the global
pandemic burden when using a social welfare approach since the distribution of impacts
across the global population is likely to be more unequal than the average distribution of
impacts across countries. For example, the adoption of country-average income losses
neglects that the pandemic caused some people to fall into poverty. A distribution-sensitive
welfare approach would consider this outcome morally wrong, thereby increasing the
overall value of preventing the pandemic.

This article is structured as follows. Section 2 summarizes the literature most closely
related to this article. Section 3 introduces a stylized model to estimate the global value of
preventing a COVID-19-like pandemic and derives three measures of such a value: the BCA
value based on country-specific VSL measures, the utilitarian value, and the prioritarian one.
Section 4 describes the data required for the analysis and presents the estimation results. I
estimate the global value of preventing the pandemic and its distribution across all countries
with available data. Section 5 concludes and discusses the main limitations of this article.

2. Related literature

The health, social, and economic costs of the COVID-19 pandemic are staggering. As of
September 2023, almost 7 million COVID-19 deaths have been recorded globally (WHO,
2023), while estimates of excess mortality (including both estimates of undocumented
COVID-19 deaths and deaths from other causes) are in the ballpark of 26 million deaths
(The Economist, 2023).* Global Gross Domestic Product (GDP) reduced by 3.1% in 2020
(IMF, 2021). Almost 1.6 billion students worldwide were affected by school closures
because of the COVID-19 pandemic, and average learning loss amounted to roughly 35%
of a school year’s worth of learning (Betthduser et al., 2023). The pandemic drove
massive unemployment and permanent business closures (Baek et al., 2021, Fairlie
et al., 2023) and disrupted global supply chains (Guerrieri ef al., 2022). It also imposed
a sizable mental health toll due to isolation, fear of contagion and loss of family and
friends (Giuntella et al., 2021).

The impacts of the pandemic have been very unequal across the population. On the one
hand, COVID-19 mortality risk sharply increases with age (Pijls et al., 2021). Due to
differences in population age structure, high-income countries typically registered more
COVID-19 deaths than lower-income countries. On the other hand, the COVID-19 pan-
demic has exacerbated existing inequalities through: patterns of infection and death that

4 Excess mortality is defined as the difference between overall deaths and expected deaths in the absence of the
COVID-19 pandemic. Two factors explain the discrepancy between confirmed COVID-19 deaths and excess
deaths. First, not all COVID-19 deaths are reported because of limited diagnostic capacity, exacerbation of
comorbidities that are recorded as the main cause of death, and limited access to healthcare (Whittaker ez al.,
2021). Second, the pandemic caused broad negative health impacts, including the disruption of routine immuni-
zation and medical screening, delays in treatments, and reduced willingness to seek care due to fear of infection or
health insurance loss (Czeisler et al., 2020; Richards et al., 2020; Cantor et al., 2022).
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disproportionately affect disadvantaged populations (e.g., the overproportion of minorities
and low-income individuals among essential workers); socioeconomic differences in health-
care access and in ability to invest resources to control the pandemic, including the purchase
of vaccines and treatments; and inadequate income relief programs to equitably share the
economic burden of the pandemic (Stantcheva, 2022). Overall, the pandemic seems to have
led to an increase in global income inequality (Mahler et al., 2022).

In the evaluation of pandemic-related policies, two main approaches have emerged: BCA
based on VSL measures (e.g., Gollier, 2020; Greenstone & Nigam, 2020; Thunstrom et al.,
2020), and utilitarian social welfare functions (e.g., Hall et al., 2020; Quaas et al., 2021;
Glover et al., 2023). A few papers discuss nonutilitarian social welfare approaches (e.g.,
Ferranna et al., 2022; Adler et al., 2023). Here, I review only the articles that estimate the
burden of the pandemic.°

Cutler and Summers (2020) use a BCA approach and estimate that the expected cost of
the COVID-19 pandemic in the United States amounted to more than $16 trillion. That figure
is based on a population-average VSL estimate of $7 million, and on the inclusion of losses
due to premature death, long-term health impairments, mental health impairments and the
economic recession. In a similar vein, Viscusi (2020) adopts income-adjusted VSL measures
for different countries and estimates that the global COVID-19 mortality burden in the first
half of 2020 amounted to $3.5 trillion, with the United States experiencing 25% of the total
deaths but 41% of the monetary burden. The global estimate is found by assuming a
population-average VSL of $11 million for the United States and a global income elasticity
of 1 (i.e., the ratio of VSL to national income is constant across countries). In particular, the
use of income-adjusted VSL measures implies that the mortality burden in the United States
is valued more than the mortality burden in other countries. This ethically challenging result
is not robust to social welfare evaluation methods.

The closest analysis to this article is Decerf et al. (2021), who estimate the global burden
of the pandemic by adopting a utilitarian welfare function that depends solely on the number
of people alive and on whether they are in poverty or not. The welfare loss of the pandemic is
the weighted sum of the number of years lost to premature COVID-19 death and the number
of additional years spent in poverty because of the pandemic. The trade-off between
mortality and poverty is given by a single normative parameter. The estimated welfare loss
depends largely on the increase in poverty caused by the pandemic, especially in lower-
income countries. Given that the welfare metric is the number of years of life and each year of
life is valued equally, impacts in high-income countries are not inflated compared to similar
impacts in lower-income countries. However, the welfare measure is sensitive to differences
in life expectancy across countries.

There exists also a small literature focusing on the costs of future pandemics. Fan et al.
(2018) and Glennerster et al. (2023) both employ VSL measures to price pandemic risks and
find that the expected global annual losses from pandemic risk range from $500 billion (2013

5The debate about the global inequality impact of the pandemic is still open. Although the within-country
unequal burden of COVID-19 is typically uncontested, measures of global inequality are sensitive to the specific
inequality metric used in the analysis. For instance, Deaton (2021) shows that inequality in GDP across countries
has reduced during the pandemic, while inequality in the global distribution of income has increased.

6 As opposed to papers that estimate the benefits and costs of interventions to mitigate the effects of the COVID-
19 pandemic (e.g., economic lockdown policies) or that discuss the allocation of vaccines and other resources (e.g.,
Ferranna et al., 2022).
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values) to $700 billion (2021 values), respectively. The larger estimate provided by
Glennerster et al. is in part due to risk updates following the COVID-19 pandemic and to
the inclusion of educational losses in the calculus. Martin and Pindyck (2021) consider a
utilitarian framework and estimate that the WTP to avoid major pandemics is 10% or more of
annual consumption and partly driven by the risk of macroeconomic contractions. With a
utilitarian welfare framework, the value of non-marginal health risks positively depends on
background income risk under commonly used parameterization of the utility function.

This article focuses on the inability of BCA to account for the distributional impacts of a
pandemic. Three other shortcomings of BCA have been highlighted in the literature on
pandemic policies. First, morbidity consequences can be sizable (think, e.g., at long-
COVID), and it is unclear how to evaluate reductions in morbidity for emerging or
previously unexplored health risks (Kniesner & Sullivan, 2020; Robinson et al., 2021).
Second, BCA based on standard VSL estimates overestimates the value of preventing a large
number of deaths (Hammitt, 2020). VSL is the marginal rate of substitution of income for
mortality risk, but pandemics entail non-marginal health risk changes. In particular, standard
VSL estimates tend to overestimate individuals’ WTP to reduce non-marginal risks. When
the risk change is large, income constraints play an important role as individuals might be
required to deplete their resources to pay for the risk reduction. Third, pandemic risks are
novel and subject to large uncertainties (Berger et al., 2021). However, issues of deep
uncertainty and ambiguity are not featured in BCA. Although all these shortcomings are
important, this article focuses exclusively on the distributional aspect.

3. Evaluation frameworks

The section introduces a simplified framework to assess the value of a hypothetical
intervention to prevent the impacts of a pandemic similar to the COVID-19 one. The
COVID-19 pandemic has affected people’s lives along multiple dimensions, from exposing
individuals to severe health risks to disrupting work habits and social relations. Impacts have
also been heterogeneously distributed across the population, with older people, minorities
and socioeconomic vulnerable populations often bearing the brunt of the pandemic. Not-
withstanding the plethora of impacts of the pandemic, in the following I will focus only on
two major impacts: deaths and income losses. This choice is dictated by data constraints and
it is not meant to downplay the importance of other impacts (e.g., non-COVID-19 deaths,
long-COVID, worsening of mental health, undernutrition, disruption to routine immuniza-
tion and educational losses). Additionally, since consistent data across countries are missing,
I disregard the within-country distribution of pandemic impacts, and focus only on between-
country differences in deaths and income losses.

3.1. A stylized model

The starting point for the analysis is a measure of individual well-being. Generally speaking,
well-being is assumed to depend on a bundle of attributes that are important to individuals
(e.g., income, physical and mental health, longevity, quality of the environment and social
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relations). Since the only COVID-19 impacts included in the analysis are death and income
losses, I assume that individuals’ well-being depends only on income and longevity.

Well-being and its dependence of the bundle of attributes can be measured in several
ways (Adler & Fleurbaey, 2016; Adler & Decancq, 2022), including: reports of life
satisfaction or experience of emotions (Layard & De Neve, 2023); attainment of a list of
objective goods or “capabilities” (e.g., being healthy, having meaningful social relations)
(Sen, 1999; Nussbaum, 2011); adjusting individual income by the value of nonmarket
attributes based on the individual’s preferences for those attributes (Fleurbaey et al., 2013);
and employing utility functions that represent individuals’ risk preferences regarding
alternative probability distributions of attributes over a lifetime (von Neumann-
Morgenstern utility function) (Adler, 2019). In this article, I measure well-being through
a von Neumann-Morgenstern utility function. Additionally, I assume that individuals have
homogeneous preferences, i.e. there exists a single utility function for the whole population.
I will not test the robustness of the results to other measures of well-being or to heteroge-
neous preferences.

Furthermore, I assume that the well-being metric of interest is lifetime well-being rather
than sub-lifetime well-being. As a consequence, judgments about who is worse-off in a
society are based on individuals’ entire life trajectory and not only on their current or future
circumstances. Lifetime well-being is additive in period utility and the marginal utility of
income is diminishing, so that a dollar raises the utility of a poor individual more than it does
that of a rich individual. To make computations tractable, I assume no time discounting and
no economic growth.

Let us consider a representative individual in country c. Let y, be the income of the
representative individual. With probability p,, the individual dies at age /. (i.e., they live for
l. years), and with probability 1 — p,. the individual dies prematurely at age a. < /. (i.e., they
live for a, years). The period utility function is u(y,), with #/(y,) >0 and «”(y,) <0. The
period utility in the death state is zero. N, is the number of people living in country c.
Expected lifetime utility for the representative individual in the absence of the pandemic is
equal to:

V¥ =pleu(ye) + (1= poacu(y,) M

VSL at age a, derives from the marginal rate of substitution between survival and income

at age a.. Given (1), VSL. = 0\2 ‘;a/) fj?’;‘) = U‘;‘f{y)f;(""), with y,(a.) denoting income at age a..
VSL is increasing in remaining life expectancy (I, —a.): Individuals who live longer can
reap the benefits of the risk reducing intervention for more years and thus have a larger WTP
for the intervention. VSL is also increasing in income y,. First, the numerator increases in
income as, by assumption, better living standards increase well-being, i.e. u'(y.) > 0. Sec-
ond, the denominator decreases in income since the marginal value of money decreases in
income, i.e. u”(y,) <0. This leads to the contentious result that higher-income individuals
attach larger value to a given health benefit than lower-income individuals because they have
a larger ability to pay than their lower-income counterpart.

Suppose that the pandemic causes the death of D, people in country c, thereby reducing
the survival probability of the representative individual by d,. = ]’\3/— In addition, the pandemic

reduces country’s income by AY .. Let Ay, = ANY_ < be the per-capita income loss. Let us assume
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that only the income at age a, is affected.” Expected lifetime utility with the pandemic is
equal to:®

Vf = (pc - dc)lcu(yc) + (1 —Dc +d€)acu(yc) - u(yc) + l/t(yc - Aya) (2)

The individual’s WTP at age a, to avoid the pandemic impacts is the amount of money x such
that the individual is indifferent between suffering the pandemic impacts and not suffering
the pandemic impacts but paying x. Expected lifetime utility in the latter is equal to:
VM (x) =p Lu(y.) + (1 = p.au(y,) — u(y.) +u(y. — x). The individual’s WTP x is deter-
mined by solving VA (x) — V¥ =0 and it is approximately equal to:’

(lc - ac)u(yc)
D)

The value in (3) represents the individual monetary equivalent of the pandemic burden for
people living in country c.

+ Ay, =d VSL.+ Ay, 3)

3.2. Benefit—cost analysis

BCA determines the social value of preventing the pandemic by summing individuals’ WTP
to avoid the pandemic impacts. Given (3), the BCA value is given by:

Value®™ =" N.(d:VSL.+Ay,) 4)

BCA is unconcerned with the distribution of WTP in the population. Health and
economic impacts experienced by low-income countries have the same moral importance
as impacts experienced by high-income countries, where impacts are measured by individ-
uals’ WTP. Let us consider a pandemic preparedness intervention that costs $X. Such an
intervention is expected to prevent a pandemic similar to the COVID-19 one. According to
BCA, the global benefits of the intervention are equal to ) N.(d.VSL.+ Ay,.), and the
intervention is beneficial as long as > N.(d.VSL. + Ay,) —$X >0.

7 The framework can be easily extended to multi-periods income losses.

& An individual who dies in period a, consumes y. for a. — 1 years and y. — Ay, for 1 year. An individual who
survives to age /. consumes y,. for a, — 1 years, y. — Ay, for 1 year, and then y, for /. —a, years. Given that the
probability of dying at age a. is 1 —p, +d., lifetime well-being is equal to:

Vi = (pe—de)l(ac = Du(ye) +ulye = Ay,) + (e — ac)u(ye)] + (1= p+de) [(ac — Du(ye) +u(y. — Ay,)]
The previous equation can be rewritten as equation (2).
9 Expression (3) is derived by taking a first-order approximation of V¥ (x) — V¥ =0 around Ay, =0 and x=0.
The difference in lifetime well-being is equal to:

Ve () = VI =peleu(y,) + (1 = pe)acu(ye) —u(ye) +ulye —x) = (e —de)leu(ye) — (1= pe +de)acu(y,)
Fu(ye) —u(ye = Ay.) =de(le —acJu(ye) + u(ye —x) —uly. — Ay,)
A first order approximation of u(y.—x) evaluated at the point x* is equal to: u(y.—x*)+
u'(y, —x*)[y. —x—y.+x*]. When x*=0, then u(y.—x)=~u(y.)—u'(y.)x. Similar computations hold for
u(y, — Ay.): the first-order approximation evaluated at Ay, =0 is u(y,) —u'(y.)Ay.. As a result, the first-order
approximation of V¥ (x) — V¥ =0 evaluated at Ay, =0 and x=0 yields:

VP (x) = Vi mdo(le —ac)u(ye) +ulye) —xid (ve) = u(y) + Ay (y.) =0
After rearranging terms, I get equation (3).
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3.3. Utilitarian SWA

Let us now consider the value of prevention estimated through a utilitarian social welfare
function. The utilitarian aggregation rule sums individuals’ lifetime well-being. Utilitarian
welfare without the pandemic is equal to:

WY =3 NV =" Ne{pleuy,) + (1= p.)acu(y.)}

Utilitarian welfare with the pandemic is equal to:

WI()/ = ZLNLVf = ZCNC{(pC - d()lcu(yc) + (1 —Pc +d0)acu(yc) - u(yc) +u(yc - Ayc)}

In welfare terms, the utilitarian value of preventing the pandemic is given by:
AWy =Wf =W =" Ne{de(le—ac)u(y,) +u(y.) —u(y. —Ay.)}

Taking a first-order approximation of AWy around Ay, =0, the utilitarian value is equal to a
weighted sum of individuals® WTP, where the weight depends on the marginal utility of
income:'°

AWy " Netd (v ){deVSLe+ Ay, } (5)

Given the diminishing marginal utility of income assumption, the introduction of weights has
two consequences compared to the BCA formula (4). First, income losses Ay, in low-income
countries are attached a larger moral weight than comparable losses in high-income countries.
This is because the former reduces the well-being of low-income individuals more than the
well-being of high-income individuals. Second, the well-being impact of reducing mortality in
country ¢, (I. — a.)u(y,), does not depend on individuals’ marginal value of money. Therefore,
saving a life in high-income countries is not valued more than saving a similar life in lower-
income countries only because the former has a larger ability to pay than the latter.'!
Expression (5) represents the utilitarian impact of the pandemic in welfare terms. To
compare such a value with the cost of a hypothetical pandemic preparedness intervention, it
is easier to transform the welfare value in monetary terms. This can be done by dividing the
marginal utility of income u/(y,) by the marginal utility of a benchmark income level. Note
that the chosen normalization will have a first-order impact on the size of the estimated value:

19 The first-order approximation of AW, evaluated at Ay, =0 is equal to:

AW 57 Nl = adut) ) ) =By ()} =32 Ve ) { a0y |

' Note that the utilitarian value of mortality risk reduction is increasing in income because, by construction, well-
being increases in income. However, unlike BCA, the utilitarian value is independent of individuals’ marginal value of
money ' (y, ). In other words, consider two individuals, A and B, who differ in income, with y,, > y, but who would gain
the same well-being change by reducing their mortality risk, i.e. (I4 —aa)u(y,)=(Ig —ag)u(yg). Then, from the
utilitarian perspective, preventing the death of A is equally valuable as preventing the death of B. In contrast, BCA would
recommend saving the life of A because A has a larger ability to pay, u’(y, ) < ' (yg). Note, however, that utilitarianism is
not completely unaffected by the distribution of income because of the assumption that well-being increases in income
(i.e., u’' > 0). For example, if A and B gain the same life extension, [, — as = Iz — ap, the well-being change experienced
by A is deemed larger than the well-being change experienced by B, (14 — a4 )u(y,) > (Is — ap)u(y). Thus, in this case,
preventing the death of A is more valuable than preventing the death of B from a utilitarian point of view.
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The larger the benchmark income, the lower the corresponding marginal utility, and the
larger the utilitarian value of preventing a pandemic.'”

To determine the benchmark income level for the normalization, I compute the maximum
amount that the benevolent supranational decision-maker would be willing to request to the
global population to finance an intervention that prevents the pandemic impacts.' Let X be
such an amount, and let o. be the proportion paid by an individual in country ¢, with
> .Nco.=1. The societal WTP X for the intervention represents the monetary equivalent of
the utilitarian value of the intervention. The societal WTP X is such that utilitarian welfare
without the pandemic but with the investment X is equal to utilitarian welfare with the
pandemic:

> Nefpleu(ye) + (1= pacu(ye) —u(y) + u(y. —o.X)}
= ZCNC{(pc _dc)lcu(yc) + (1 —Pc +d€)at‘u(yc) - u(yc) +u(yc - Ayc)}

Solving for X and taking a first-order approximation around Ay.=0 and X =0, we get an
expression for the monetary equivalent of the utilitarian benefits to prevent a pandemic:

Value ~Z N, ZN - )( L){d VSL.+Ay,} (6)

The utilitarian weights are normalized by dividing them by the weighted sum of the marginal
utilities of income. The weighted sum reflects the distribution of the intervention costs. In
other words, the benchmark income ¥ for the normalization is such that
> Neocu' (y.) =u'(9). For example, if the costs of the pandemic preparedness intervention
are equally distributed across the world population, then .= l with N =3 N..If the costs
are distributed proportionally to income, then o, = Z Note that the more regressive is

2Let X be the cost of the pandemic prevention policy. The policy is beneficial if and only if

X< Nwl{d.-VSL.+ Ay, }, where o = li,((";‘,)) and y is the benchmark income level used to normalize the
utilitarian weights. The larger is y, the larger are the utilitarian weights and the larger is the utilitarian value of
the intervention, ZL_Nccoff {d.VSL. + Ay.}. Thus, the choice of y is very consequential to determine the value of
preventing the next pandemic.

13 For convenience, it is often suggested to use median income to normalize the weights (e.g., Liscow & Sunstein,
2023). Note that, if we knew both the benefits and the costs of the interventions, then the normalization would be
inconsequential as it does not affect either which interventions have positive utilitarian net value or the ranking of

interventions. For example, let us consider two policies, P1 and P2. Let b7' =d?' VSL. + Ay?" and x' be the
benefits and costs of intervention P1 for country ¢, and let bf 2= df 2VSL. + Ay?? and xP? be the country-specific
benefits and costs associated to intervention P2. Pl is ranked higher than P2 if and only if

>N 4‘; [b” L_xP P>, N u, [bP 2 _xP 2], In this case, the choice of the benchmark income level 3

does not matter since it simply rescales the net benefits. If P1 is superior to P2 at median income, it is also superior
to P2 at any other income level y; if P1 has positive net utilitarian value at median income, it has positive net
utilitarian value at any other income y. Median income is a useful reference point because it has an intuitive
explanation: The lower 50% of the income distribution have a weight larger than 1 and the upper 50% of the income
distribution have a weight lower than 1; if there were no income inequality — everyone has income equal to the
median income — all weights would be equal to 1. This case differs from the one considered in this article. The goal
of this article is to estimate the break-even cost, i.e. the maximum intervention cost such that preventing the
pandemic while paying the intervention cost is considered welfare improving. The break-even cost does depend on
the normalization method.

https://doi.org/10.1017/bca.2024.23 Published online by Cambridge University Press


https://doi.org/10.1017/bca.2024.23

Journal of Benefit-Cost Analysis 13

the distribution of costs (i.e., the larger the proportion ¢, paid by individuals in low-income
countries is), the higher is the denominator of (6), and the smaller is the corresponding
utilitarian value of the intervention. Thus, compared to the BCA value (4), the utilitarian
value depends not only on the distribution of pandemic impacts, but also on the distribution
of the costs of the hypothetical intervention to prevent such a burden. Said differently, we
cannot evaluate the benefits of preventing a pandemic without considering how the costs of
the prevention policy are distributed. From a utilitarian point of view, preparing for a
pandemic similar to COVID-19 is beneficial insofar as the intervention itself does not
excessively harm low-income individuals. According to utilitarianism, an intervention that

costs $X is beneficial as long as > N, Z N pwr {d VSL.+Ay.} —$X>0."*

3.4. Prioritarian SWA

Prioritarianism is an ethical view that gives extra weight to the well-being of the worse off
(Adler, 2022). Thus, according to the prioritarian perspective, well-being gains experienced
by the worse off are morally more valuable than similar well-being gains experienced by the
better off. The prioritarian social welfare is equal to the sum of a concave transformation of
individuals’ well-being. If w; is the well-being of individual 7, the prioritarian social welfare
is equal to Wp=3_,g(w;), with g” <0. The concavity of the function g represents social
preferences for the distribution of well-being across the population. When g” =0, we obtain
the utilitarian social welfare function.

In the presence of risk, there exist two different forms of prioritarianism. Ex ante
prioritarianism is concerned with the distribution of expected well-being across the popu-
lation. Generally speaking, from the ex ante point of view, priority is given to individuals
who are facing the largest mortality risk. Ex post prioritarianism is concerned with the
distribution of realized well-being across the population. Generally speaking, from the ex
post point of view, priority is given to individuals who die prematurely. Ex ante prioritar-
ianism violates stochastic dominance, and for that reason it is problematic (Adler, 2019).'> In
this article, I focus on ex post prioritarianism. I will not investigate if the ex ante approach
would lead to similar conclusions as those found in this article.

Let N (1 —p,) be the number of people that die at age a,. without the pandemic, and let
N_.p,. be the number of people that live a long life, with /. the typical longevity of individuals
in country ¢. The people who die prematurely have a lifetime well-being equal to a.u(y,),
while the individuals who die at age /. have a lifetime well-being equal to L.u(y,). The
prioritarian welfare in the absence of the pandemic is given by:

' Since $X = $X3" N.a,, we also have that 3° N, L{d VSL. + Ay, — $Xo.} >0, which corresponds
to the formula presented in the introductory section. !

'S While ex ante prioritarianism violates stochastic dominance, ex post prioritarianism violates the ex ante Pareto
principle. In addition, ex post prioritarianism gives no importance to how the final outcome came about (e.g.,
through a fair lottery or an unfair one). The choice between the ex ante and the ex post approach depends on society’s
ethical judgments. In this article, I adopt the ex post approach because, although individuals face a mortality risk,
there is no aggregate risk (the number of deaths is deterministic). I assume that the decision-maker is interested in
preventing a sure number of deaths rather than reducing inequality in individuals’ risks. For a more in-depth
discussion of the differences between ex ante and ex post approaches, see Fleurbaey (2010) and Adler (2012, 2019).
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Wi =" Nef(1=po)g(acu(y,)) +p.g(leu(y.))}

The pandemic increases the number of people that die at age a. and reduces the income
enjoyed at age a.. The prioritarian welfare with the pandemic is equal to:

W= Ne{ (1 = petdo)glacu(y,) — ulye) +u(ye — Av,))

(e = de)g(leu(re) — ulye) +u(ve — Av)) |
In welfare terms, the prioritarian value of preventing a pandemic is approximately equal to:'©
AW =" Nog (leuly,)u (v, [deVSLe + Ay, )

Expression (7) is derived by taking a first-order approximation of AW” = W%, — W% around
Ay.=0 and d.=0 and assuming p,.=1 for simplicity. According to (7), the prioritarian
welfare burden of the pandemic is approximately equal to the weighted sum of individuals’
monetary equivalents, where the weights represent the moral importance attached to the
impacts experienced by different people. The prioritarian weights have two components: the
marginal utility of income, /(y.), and the priority to the worse off in well-being terms,
g'(L.u(y,)). Thus, as in the utilitarian case, monetary losses borne by individuals in low-
income countries are deemed morally more harmful than similar losses borne by individuals
in high-income countries because the value of money decreases with income. Compared to
the utilitarian case, lower-income countries get an extra weight on the grounds that they are
worse off in well-being terms. Additionally, the prioritarian weight decreases in longevity /.
Individuals who die young are deemed worse-off than individuals who live a long life. Thus,
the prioritarian framework captures the “fair innings” principle according to which it is fairer
to save a young life than an older one on the grounds that the latter had a better chance to a full
life (Harris, 1985).

To obtain the monetary equivalent of the prioritarian value (7), I follow the same
methodology as in the utilitarian case and derive the societal maximum WTP X for avoiding
the pandemic impacts. Assuming that each individual in country ¢ bears a share o, of the cost
of the pandemic preparedness intervention, the societal maximum WTP is such that the

16 The prioritarian value of preventing a pandemic is equal to:
AW =wh, —wh
= ZNC{(l =pc)glacu(y.)) +p.g(lcu(y.)) — (1 —p. +de)glacu(y,) —u(y.) +uly. — Ay.))
—(pc—dc)g(leuly,) —uly.) +uly. —Ay.))}
= ZNC{(1 —po)lglacu(y.)) — glacu(y,) —u(y.) +uly. — Ay,))]

+pclgleu(y.)) — gUeu(ye) —ulye) +uly. — Ay.))]
Fde[gleu(y:) —u(y.) +ulye — Ay.)) — glacu(y.) —uly.) +uly. — Ay))l}
The first-order approximation of AW” evaluated at Ay, =0 d. =0 yields:

AW =Y " NA(1=po)g (acu(y) ' (7o) Ave +peg (let(ye) ' (ve) Ay +delg(leu(y,)) — g(acu(y.))]}

If we further assume that p.~1 (i.e., everyone is ex post identical in the population), and given that g(l.u(y,)) —
glacu(y,))=g (Lu(y.)) (. —a.)u(y,) (i.e., the age of death a. is sufficiently close to the normal length of life /.), we
obtain expression (7).
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prioritarian welfare with no pandemic and the intervention X is equal to the prioritarian
welfare with the pandemic. In the approximation, the prioritarian pandemic value of a
prevention policy is equal to:

P g (leu(y)u' (v.)
Value"=~» " N, S Ve Gt e {d.VSL.+ Ay} @)

The prioritarian weights are normalized by dividing them by the weighted sum of the
marginal welfare of income. The weighted sum reflects the distribution of the intervention
costs. In other words, the benchmark income y for the normalization is such that
Yo Neg (leu(y.))ocud (y.)=¢ (2u(§)))u’ (), where [ is the life expectancy of the individual
with benchmark income y. As in the utilitarian case, the more the costs of the hypothetical
intervention are paid by low-income countries, the smaller the value of the pandemic
prevention policy is. Therefore, from the prioritarian perspective, an intervention that costs

$X is beneficial as long as ) N, 5 ifl (-(g{it(‘/i),:‘zzz/)(i’c(>yf)ac {d.VSL.+ Ay} —$X > 0.

4. The global value of pandemic prevention

The section provides estimates of the value of preventing a COVID-19-like pandemic for
different countries in the world and for the world as a whole. Pandemic impacts include GDP
losses and COVID-19 deaths. I present three different estimates of the value of pandemic
prevention. First, I use a conventional BCA approach (4). The value of prevention is equal to
the sum of the GDP loss and the monetary equivalent of the deaths recorded in a country. The
value of saving a life is equal to income-adjusted VSLs. Then, I compute the utilitarian value
using expression (6) and the prioritarian value using expression (8).

4.1. Data

I combine different data sources. Population data by age and mortality rates by age in the
non-pandemic scenario are derived from the 2022 UN World Population Prospects (United
Nations, 2022). In particular, the dataset includes life tables for all countries and estimates of
the proportion of individuals in a given birth cohort who die at different ages. I use those data
to derive population-average longevity /. for different countries.!” GDP data are taken from
the World Bank dataset (World Bank, 2023). I consider purchasing power parity GDP per
capita in constant 2017 international $.

For pandemic burdens, economic losses are given by the reduction in GDP experienced
by countries during the pandemic. I consider only economic losses experienced in 2020 and
2021 to avoid any confounding with the war in Ukraine (started in February 2022). To
project GDP per capita in the absence of the pandemic, I use growth projections from the
International Monetary Fund published in October 2019 (IMF, 2019). Because of data
constraints, I consider only COVID-19 deaths and neglect excess deaths from other causes
during the pandemic. The total number of COVID-19 deaths by country is derived from Our

'7 Population-average longevity is the average longevity of the population considering the population age
structure and the differences in longevity across age groups.
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World in Data (Mathieu et al., 2020). I take the latest available figure for each country
(August 1, 2023).

2. Calibration

In the BCA exercise, the country-specific VSL estimates are derived by adjusting the
U.S. estimate for cross-country differences in income, as described in Robinson et al
(2019).'8 T assume that the VSL for the United States is $10 million, which is approximately
160 times the projected GDP per capita in 2020 absent the pandemic. Assuming an income
elasticity of 1 (i.e., the VSL to income ratio is constant across countries),  derive VSL estimates
for the other countries based on their projected income in the non-pandemic scenario. '’

To calibrate expressions (6) and (8), I assume that the period utility has an isoelastic form,
u= e Z:y ™ for n=1and u= Iny, for =1, where # is the elasticity of the marginal utility of
income and y denotes the subsistence income level (i.e., the minimum income for a life worth
living). Additionally, I assume that welfare is described by an Atkinson social welfare

function of the form: Z = where y represents society’s aversion to inequality in well-

being. The utilitarian case corresponds to y=0. If >0, the social welfare function is
prioritarian. If y — oo, we obtain an egalitarian welfare approach. Given these assumptions,

N
the utilitarian weight is equal to W, while the prioritarian weight is equal to

ﬂ(‘l 5 V)iryﬂ' 20 (
ZN[ ( =1 _ _1 ”) Ve o,

Conservatively, I assume that the elasticity of the marginal utility of income is 7= 1.7
The chosen value for the inequality aversion parameter y reflects society’s ethical concerns
for inequality and fairness. As a benchmark, I assume y=1 and test different values in
sensitivity analyses.”? Finally, to compute the weights, I assume that o, = . As a
consequence, the cost of the hypothetical intervention is distributed acr < Countries
proportionally to their income. Assuming proportionality implies that the intervention is
not going to affect the relative inequality in the global distribution of income. Weights are
estimated with respect to the pre-pandemic income (i.e., 2019 GDP).

'8 Presumably, individual WTP for changes in their own mortality risk includes consideration of the change in
income associated with the survival curve shift. This means that there may be double-counting with the labor share
of GDP. In the case of COVID, since most deaths are among the elderly (who are unlikely to be in the paid labor
force), this double-counting seems unimportant. In the exercise, I assume that the value of the income loss caused by
the pandemic is not captured by the VSL estimate.

19 Robinson et al. (2019) recommend using an income elasticity of 1.5 for lower-income countries and a lower
value for higher-income countries (See also Robinson et al., 2019). To simplify, I adopt a unique value for all
countries and set the elasticity to 1. This value is consistent with meta-analyses of both revealed and stated
preferences data, as shown in Viscusi and Masterman (2017) and Masterman and Viscusi (2018). An income
elasticity of 1 was used also in Viscusi (2020) to estlmate the )global burden of COVID-19.

20When 7 = 1, the prioritarian weight becomes 5T N ]) : ‘(]

(Iny.) 7.

21 Recent meta-analyses suggest to use values around 1.5 for the elasticity of the marginal utility of income
(Groom & Maddison, 2019; Acland & Greenberg, 2023).

22Being an ethical parameter, there is no “correct” value for y. The literature on the elicitation of ethical
preferences suggests that people hold heterogeneous views concerning the acceptable level of inequality in well-
being (Schokkaert & Tarroux, 2022). For convenience, here I adopt a well-being inequality aversion of 1 in the main
analysis and test larger numbers in sensitivity analyses (inequality aversion of 2 and 10).
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4.3. Results

Table 1 reports the number of official COVID-19 deaths and the estimated per capita GDP
loss for each country with available data. The last three columns in Table 1 summarize the
main results of this article. The fourth column reports the BCA value of preventing the

Table 1. Burden of the pandemic around the world and the value of prevention

Value of prevention per capita ($)

COVID-19
deaths per GDP loss
100,000 per

Location people  capita (§) BCA Utilitarianism Prioritarianism
World 89 1,920 6,200 4,900 4,800
Afghanistan 19 900 1,000 7,700 10,200
Albania 127 1,090 3,900 4,700 4,300
Algeria 15 2,220 2,500 3,600 3,400
Angola 5 1,500 1,600 3,900 4,500
Antigua and Barbuda 156 9420 15,100 11,000 9,600
Argentina 287 2,070 12,200 9,200 8,200
Armenia 315 3,180 10,400 12,100 11,600
Aruba 274 10,770 28,700 11,700 9,600
Australia 86 3,670 10,500 3,500 2,700
Austria 252 8,370 30,900 9,200 7,000
Azerbaijan 99 1,640 3,900 4,600 4,600
Bahamas 206 11,280 22,400 11,100 9,700
Bahrain 104 4,950 13,300 4,400 3,500
Bangladesh 17 680 800 2,500 2,700
Barbados 220 4,640 10,300 10,700 9,500
Belarus 75 —360 1,900 1,700 1,500
Belgium 295 5,200 29,700 9,600 7,300
Belize 170 2,160 4,600 8,500 8,700
Benin 1 450 500 2,400 3,100
Bhutan 3 4,750 4,800 6,800 6,600
Bolivia 183 2,310 4,800 9,400 10,400
Bosnia and Herzegovina 506 390 12,400 14,000 12,700
Botswana 106 3,760 6,300 7,000 7,100
Brazil 327 1,410 9,100 10,400 9,600
Brunei Darussalam 36 9,910 13,500 3,700 3,000
Bulgaria 566 1,920 23,000 16,500 14,500
Burkina Faso 2 330 300 2,700 3,600
Burundi 0 40 0 1,000 1,600
Cabo Verde 70 3,950 4,800 10,300 10,300
Cambodia 18 1,230 1,400 5,100 5,600
Cameroon 7 630 700 3,000 3,700
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Table 1. Continued

Value of prevention per capita ($)

COVID-19
deaths per GDP loss
100,000 per

Location people  capita ($§) BCA Utilitarianism Prioritarianism
Canada 138 6,620 17,500 5,900 4,600
Central African Republic 2 170 200 3,300 5,500
Chad 1 470 500 5,000 7,700
Chile 314 3,490 16,000 10,800 9,100
China 9 840 1,100 1,100 1,000
Colombia 276 2,810 9,300 10,600 9,700
Comoros 19 550 700 3,300 4,000
Congo, Dem. Rep. 1 130 100 2,100 3,000
Congo, Rep. 7 1,080 1,100 5,100 6,200
Costa Rica 182 2,240 8,300 6,700 5,700
Cote d’Ivoire 3 1,010 1,000 3,400 4,100
Croatia 454 2,350 23,700 13,500 11,200
Cyprus 152 5,990 16,200 6,500 5,100
Czechia 408 5,820 32,600 13,300 10,600
Denmark 149 3,410 17,000 5,000 3,800
Djibouti 17 750 900 3,100 3,600
Dominica 102 5,490 7,500 10,100 9,600
Dominican Republic 39 3,830 5,000 4,600 4,200
Ecuador 200 1,930 5,600 8,200 8,000
Egypt 22 1,520 1,900 2,800 2,700
El Salvador 67 1,190 2,100 4,000 4,000
Equatorial Guinea 11 320 600 600 600
Estonia 219 880 13,500 6,300 5,200
Eswatini 119 -20 1,600 3,100 3,700
Ethiopia 6 270 300 2,300 2,900
Fiji 95 6,360 8,400 10,600 10,700
Finland 182 3,280 17,400 6,000 4,600
France 248 6,420 24,600 9,000 7,000
Gabon 13 2,730 3,000 3,500 3,500
The Gambia 14 460 500 4,000 5,300
Georgia 457 2,720 13,700 15,200 14,300
Germany 210 4,680 22,800 7,100 5,500
Ghana 4 910 900 3,000 3,400
Greece 359 4,770 21,800 12,300 10,000
Grenada 190 5,180 9,900 10,700 9,900
Guatemala 113 950 2,500 4,900 5,100
Guinea 3 310 300 2,100 2,800
Guinea-Bissau 8 430 500 4,000 5,500
Guyana 161 —13,160 —9,900 —12,800 —13,000
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Table 1. Continued

Value of prevention per capita ($)

COVID-19
deaths per GDP loss
100,000 per

Location people capita (§) BCA [Utilitarianism Prioritarianism
Haiti 7 490 500 2,800 3,400
Honduras 107 1,220 2,200 6,500 7,000
Hungary 490 3,710 29,300 15,000 12,700
Iceland 50 11,250 15,800 4,700 3,500
India 38 1,810 2,200 5,600 5,900
Indonesia 59 2,190 3,300 4,600 4,700
Iran 165 —1,270 2,500 2,900 2,700
Iraq 57 4,440 5,400 8,700 9,000
Ireland 181 —11,060 14,200 2,700 2,000
Israel 133 4,080 12,900 5,200 4,200
Italy 324 4,970 27,100 10,600 8,200
Jamaica 127 1,980 4,100 6,600 6,600
Japan 60 2,910 6,900 2,800 2,200
Jordan 125 1,370 3,300 5,800 5,600
Kazakhstan 98 4,350 8,500 5,400 5,000
Kenya 11 800 900 3,200 3,900
Kiribati 18 160 200 1,800 2,300
Korea 68 1,730 6,400 2,500 2,000
Kuwait 60 9,500 14,100 5,000 4,000
Kyrgyz Republic 15 1,400 1,500 4,900 5,400
Laos 9 1,630 1,700 3,700 3,900
Latvia 398 2,060 21,800 11,800 10,000
Lebanon 199 8,060 13,500 13,200 11,700
Lesotho 31 310 400 2,900 4,100
Liberia 6 170 200 2,200 3,000
Libya 94 9,180 12,600 9,300 8,500
Lithuania 353 940 21,900 9,800 8,200
Luxembourg 154 11,360 39,700 5,800 4,200
Madagascar 5 510 500 5,500 7,300
Malawi 13 290 300 3,600 4,900
Malaysia 110 6,890 11,700 7,100 6,100
Maldives 60 12,740 14,700 12,000 10,200
Mali 3 530 500 4,100 5,600
Malta 163 11,180 23,100 8,400 6,700
Marshall Islands 41 10 400 1,100 1,300
Mauritania 21 1,380 1,600 4,800 5,400
Mauritius 81 8,960 12,000 8,500 7,500
Mexico 262 3,500 11,900 9,900 9,400
Micronesia 57 400 700 3,400 3,800
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Table 1. Continued

Value of prevention per capita ($)

COVID-19
deaths per GDP loss
100,000 per

Location people  capita ($§) BCA Utilitarianism Prioritarianism
Moldova 370 1,580 9,200 12,000 11,800
Mongolia 67 3,640 5,000 6,700 6,500
Montenegro 423 5,730 20,300 15,800 13,900
Morocco 44 1,750 2,300 4,700 4,700
Mozambique 7 350 400 4,700 6,700
Myanmar 36 1,610 1,900 6,500 7,300
Namibia 160 2,250 4,800 8,000 8,900
Nauru 8 —520 —400 —600 —700
Nepal 39 990 1,200 5,300 6,000
Netherlands 131 5,420 17,300 5,100 3,900
New Zealand 62 3,990 8,300 3,200 2,600
Nicaragua 4 —260 —200 —700 —700
Niger 1 260 300 3,600 5,100
Nigeria 1 750 800 2,500 3,200
North Macedonia 475 2,790 15,500 15,500 14,100
Norway 103 5,000 15,700 4,000 3,000
Oman 101 4,030 9,500 4,700 4,000
Pakistan 13 450 600 1,800 2,000
Palau 50 6,430 7,800 7,400 7,400
Panama 196 14,060 24,400 12,400 10,800
Papua New Guinea 7 790 800 3,500 4,200
Paraguay 294 1,880 8,300 10,200 9,800
Peru 650 3,140 16,400 21,500 20,400
Philippines 58 3,250 4,100 7,800 7,800
Poland 300 1,970 17,900 9,000 7,500
Portugal 263 5,890 20,600 9,800 7,800
Qatar 26 7,500 11,200 2,100 1,500
Romania 347 3,160 19,800 11,000 9,400
Russia 276 1,290 13,300 8,200 7,400
Rwanda 11 620 700 5,000 6,400
Samoa 14 1,950 2,100 5,500 5,700
Sao Tome and Principe 35 340 600 2,400 2,800
Saudi Arabia 26 5,820 7,800 2,800 2,300
Senegal 11 680 700 3,600 4,200
Serbia 263 750 8,400 7,700 6,900
Seychelles 161 7,220 14,700 8,400 7,400
Sierra Leone 1 350 400 3,500 4,900
Singapore 33 —2,780 2,500 400 300
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Table 1. Continued

Value of prevention per capita ($)

COVID-19
deaths per GDP loss
100,000 per

Location people  capita ($) BCA Utilitarianism Prioritarianism
Slovak Republic 375 3,240 22,500 11,700 9,800
Slovenia 445 4,360 32,100 13,800 10,900
Solomon Islands 21 600 700 4,400 5,200
Somalia 8 120 100 2,000 3,100
South Africa 171 2,040 5,800 7,000 7,300
Spain 256 9,860 26,600 10,900 8,500
Sri Lanka 77 2,540 4,200 5,200 4,800
St. Kitts and Nevis 96 12,520 17,300 9,300 8,200
St. Lucia 227 7,720 13,300 14,400 13,400
St. Vincent and the 1,830 4,500 5,300 5,100
Grenadines 119
Sudan 11 510 600 2,300 2,700
Suriname 228 8,200 14,900 13,500 12,800
Sweden 233 2,990 22,700 7,200 5,400
Switzerland 160 4,720 22,700 5,400 4,000
Tajikistan 1 80 100 400 500
Tanzania 1 470 500 3,100 3,800
Thailand 48 3,680 5,100 4,700 4,500
Timor-Leste 10 —-1,840 —1,800 —8,000 -9,100
Togo 3 280 300 2,400 3,100
Tonga 11 900 1,000 2,700 2,800
Trinidad and Tobago 287 5,330 16,900 11,200 10,000
Tunisia 238 2,600 6,800 10,300 9,700
Turkey 119 —1,080 4,300 2,500 2,200
Tuvalu 9 1,130 1,200 4,100 4,900
Uganda 8 440 500 3,500 4,600
Ukraine 277 1,420 7,100 9,200 8,800
United Arab Emirates 25 11,590 14,400 3,400 2,600
United Kingdom 338 9,470 35,000 12,400 9,800
United States 333 5,110 38,400 10,300 8,100
Uruguay 223 3410 11,800 8,400 7,500
Uzbekistan 3 960 1,000 2,200 2,400
Vanuatu 4 780 800 4,400 5,100
Vietnam 44 1,470 2,200 3,600 3,400
Zambia 20 500 600 3,000 3,800
Zimbabwe 35 480 600 4,600 6,200
Notes: The “Baseline” scenario assumes =1, y=1, and o, = ﬁ (the costs of the intervention are distributed proportionally to

income). The $ values are rounded to the nearest tenth (GDP loss) or nearest hundredth (value of prevention per-capita).

https://doi.org/10.1017/bca.2024.23 Published online by Cambridge University Press


https://doi.org/10.1017/bca.2024.23

22 Maddalena Ferranna

COVID-19 pandemic that is derived using country-specific VSL estimates; the fifth column
reports the utilitarian value and the last column reports the value computed with a prioritarian
welfare function. The row titled “World”” summarizes the global economic and health losses
of COVID-19 and the global value of preventing a COVID-19-like pandemic.

In absolute terms, the countries with the largest number of recorded COVID-19 deaths are
the United States (1.13 million deaths), Brazil (0.70 million deaths) and India (0.53 million
deaths). In per-capita terms, the largest cumulative death rate has been experienced in Peru
(650 deaths per 100,000 people). The number of official COVID-19 death rates tends to be
larger in higher-income countries than in lower-income countries, but there is a lot of
variation within country-income groups (Figure 1a). This reflects, among other factors,
the older age structure of the population in higher-income countries.

Total GDP loss was largest in India ($2.5 trillion), United States ($1.7 trillion), and China
($1.2 trillion). In per-capita terms, the largest GDP loss occurred in Panama ($14,000). As a
percentage of GDP, the largest loss was registered in the Maldives (62% of 2019 GDP)
(Figure 1b). In comparison, the GDP loss experienced in the United States amounted to
$5,000 per capita, or 8% of 2019 GDP. Note that GDP loss is estimated compared to IMF
growth projections made before the pandemic and they depend on the accuracy of those
projections. For example, some countries grew more during the pandemic than what was
earlier projected (e.g., Ireland). The estimated GDP loss thus results to be negative. From the
adopted data, it is impossible to disentangle whether the growth occurred because of the
pandemic or despite the pandemic (e.g., because of bias in the projections or because of local
conditions). Likewise, for countries with a positive GDP loss, this loss has to be intended
with respect to what was projected in 2019, and it might well underestimate or overestimate
the pandemic loss. Additionally, the total estimated GDP loss sums yearly losses. Many
countries started the recovery process in 2021 once vaccines became available. The total loss
thus may underestimate the economic burden felt in 2020, as well as overestimate the one
experienced in 2021.

The global value of preventing a COVID-19-like pandemic amounts to $48 trillion
(or about $6,200 per capita) when we evaluate mortality risks using country-specific VSL
estimates. Such a measure is sensitive to country-differences in economic conditions. For
example, the value of pandemic prevention in the United States is estimated at $13 trillion
($38,400 per capita). This corresponds to 27% of the global value even though only 16% of
global deaths and 12% of the global GDP loss were experienced in the country. In contrast,
the value of pandemic prevention in India amounts to $3 trillion ($2,200 per capita), or 6% of
the global value, even though the country registered 8% of the global number of deaths and
17% of the global GDP loss. Had the mortality burden in India been evaluated at the United
States VSL, the total value of prevention in India would have increased to $8 trillion.

Both the utilitarian and the prioritarian values of pandemic prevention are smaller than the
one derived using conventional BCA methods. In the utilitarian case, the value of prevention
amounts to $4,900 per capita (or $16 trillion), while it equals $4,800 per capita in the
prioritarian case. There are two reasons behind this result. The first reason concerns
the distribution of the costs of the hypothetical intervention. Standard BCA is indifferent
to the distribution of costs: A policy paid by rich individuals has exactly the same net benefits
as an identical policy (in terms of total costs and total benefits) that is paid by poor
individuals. In contrast, with a distribution-sensitive welfare framework, the distribution
of costs matters. The more the costs of the hypothetical intervention are borne by poor
countries, the lower is the net social value of the intervention. The proportional-cost rule
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assumed in the exercise implies that the hypothetical intervention has no impact on relative
income inequality. Yet, the mere fact that low-income countries would pay some of the costs
tends to reduce the overall value of pandemic prevention.

The second reason concerns the distribution of the pandemic impacts. Both the utilitarian
and the prioritarian approaches attach more weight to losses experienced in lower-income
countries than comparable losses borne in higher-income countries. Therefore, compared to
BCA, both utilitarianism and prioritarianism reduce the value of prevention in high-income
countries and increase the value of prevention in low-income countries. For example, from a
utilitarian point of view, the benefits of prevention in the U.S. amount to $10,300 per capita,
almost a fourth of the BCA estimate ($38,400 per capita). In contrast, the utilitarian benefits
of prevention in India are equal to $5,600 per capita, while the BCA estimate amounts to
$2,200 per capita. The largest utilitarian value of pandemic prevention is recorded in Peru
($21,500 per capita), the country with the largest death rate. Since COVID-19 mortality and
income loss tend to be larger in higher-income countries than in lower-income countries, the
utilitarian and prioritarian adjustments both reduce the overall value of pandemic prevention
compared to standard BCA. Had the pandemic impacts been more regressive (with larger
deaths and income losses in lower-income countries than higher-income countries), then
utilitarianism and prioritarianism would increase the overall value of prevention compared
to BCA.

In this specific example, there is little difference between the utilitarian and the prior-
itarian overall value of pandemic prevention. Compared to utilitarianism, prioritarianism
tends to attach even more weight to losses experienced in lower income countries on the
grounds that individuals living in low-income countries are worst-off in well-being terms.
The low well-being ranking is due to both low income and low average longevity. Given the
proportional-cost rule and the larger health and economic impacts of the pandemic in higher-
income countries, a concern for the worst-off tends to further decrease the prioritarian value
of pandemic prevention compared to utilitarianism.

Thus, utilitarianism and prioritarianism both favor policies that reduce inequality across
individuals. The utilitarian framework is concerned with inequality in income due to the
decreasing marginal utility of income assumption. The prioritarian framework is concerned
with inequality in well-being, which, in turn, is affected by inequality in income and
inequality in health (here proxied by longevity). The larger the reduction in (income or
well-being) inequality brought about by the policy, the larger the value of preventing a
pandemic. Given that, in the example, everyone contributes to the policy costs but high-
income countries benefit the most from the policy, the prioritarian value is lower than the
utilitarian one, which, in turn, is lower than the BCA value. Note that this ranking is driven by
the specific assumptions about the distribution of pandemic impacts and policy costs and it
will not hold in general.

4.4. Sensitivity analysis

Table 2 summarizes the results of sensitivity analyses around some of the main parameters.
The first row reports the value of pandemic prevention in the baseline scenario as described
in Table 1. Both the utilitarian and the prioritarian values decrease if the elasticity # of the
marginal utility of income increases. In that case, an even larger weight is associated with
monetary losses borne by low-income countries. Since the COVID-19 mortality losses tend
to be larger in high-income countries than lower-income countries, increasing the elasticity #
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Table 2. The global per-capita value of pandemic prevention under different scenarios

Scenario BCA Utilitarianism  Prioritarianism

Baseline $6,200 $4.900 $4,800

The elasticity of the marginal utility of $6,200 $4.,400 $4.200
income 7 is 1.5

The inequality aversion parameter y is $6,200 $4,900 $4.,200
equal to 2

The inequality aversion parameter y is $6,200 $4,900 $3,400
equal to 10

The hypothetical intervention is paid only  $6,200 $13,800 $16,800

by high-income countries (o, =0 for
low-income and middle-income
countries)

The hypothetical intervention is paid by $6,200 $1,800 $1,500
low- and middle-income countries
(o, =0 for high-income countries)

The cost of the hypothetical interventionis  $6,200 $2,100 $1,700
equally shared across countries (o, = %
for all countries)

The elasticity of VSL to income is 1.5 in $5,800 $4,300 $4.100
low- and middle-income countries and
0.6 in high-income countries

Notes: The “Baseline” scenario assumes #=1, y=1 and o, = Z‘N S (the costs of the intervention are distributed proportionally to

income). Each of the sensitivity scenarios modify only one baseline assumption, while keeping the others unmodified. Whenn=1.5,
the subsistence income is set at $365. In scenarios where only some countries pay the intervention (only high-income countries or
only low- and middle-income countries), the intervention costs are equally divided among the contributing countries.

has the overall effect of reducing the value of avoiding a pandemic similar to the COVID-19
one. An increase in the inequality aversion parameter y leads to similar results.
The prioritarian benefits of pandemic prevention decrease since a large part of the benefits
accrue to the better off in well-being terms.

Changing the distribution o, of the costs of the intervention has dramatic effects on the
utilitarian and prioritarian values. While the BCA value of pandemic prevention is unaf-
fected by the distribution of costs, both the utilitarian and the prioritarian values steeply
increase when the pandemic preparedness intervention is paid only by high-income coun-
tries, to the point of being larger than the BCA value. For example, the utilitarian value of
prevention goes from $4,900 to $13,800. On the other hand, a more regressive distribution of
the intervention costs (e.g., all individuals pay the same dollar amount or only lower-income
countries pay for the intervention) decreases both the utilitarian and the prioritarian values of
pandemic prevention. The utilitarian value of pandemic prevention is larger than the
prioritarian one in all scenarios, except when costs are borne only by high-income countries.
In this case, lower-income countries are benefitting from the policy without sustaining any
cost, i.e. the policy produces net positive benefits to the most disadvantaged populations.
Even though the pandemic impacts are skewed toward high-income countries, the policy is
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undoubtedly improving the well-being of the worst-off compared to the pandemic case. That
explains why the prioritarian value is larger than the utilitarian one in this scenario.

The main policy implication of these results is that investing in pandemic preparedness is
a good use of money when the investment is paid mostly by high-income countries. If lower
income countries were asked to contribute significantly to the investment, then paying for
pandemic preparedness may be more welfare-reducing than the pandemic itself.

The last row of Table 2 shows what would happen if we used different income elasticities
of VSL for lower-income and higher-income countries, as recommended in Robinson ef al.
(2019). In particular, the income elasticity of VSL is set at 1.5 for low- and middle-income
countries and at 0.6 for high-income countries. The latter is based on a recent meta-
regression analysis for the United States (Viscusi & Masterman, 2017). The overall value
of preventing the pandemic decreases independently of the evaluation framework, but
differences across frameworks persist.

5. Discussion and conclusions

In this article, I explore the differences between BCA and SWA in the evaluation of
interventions that aim at preventing future pandemics similar to the COVID-19 one. I show
that BCA and SWA lead to very different recommendations. BCA determines the burden of
pandemics by summing up the individuals’ monetary equivalents of the pandemic impacts.
This overall burden is then compared to the total cost of the intervention. Thus, BCA is
indifferent to the distribution of both monetary benefits and monetary losses. As a result,
pandemic preparedness interventions are ranked independently of who bear the costs of the
interventions. Additionally, since VSL typically increases in income, interventions that
prevent pandemic-related mortality in high-income countries tend to be ranked higher than
interventions that prevent similar losses in lower-income countries. In contrast, both
utilitarian and prioritarian welfare frameworks are sensitive to the distribution of monetary
benefits and costs, and impacts experienced by high-income individuals are not valued more
than similar impacts experienced by low-income individuals only because the former have a
higher ability to pay than the latter. Moreover, considerations about the distribution of the
costs of the intervention play a major role in the value assessment under a social welfare
approach: The more regressive is the distribution of costs, the lower is the value of a given
intervention. This implies that, from a welfare perspective, we cannot measure the burden of
future pandemics and discuss policies to prevent such a burden without reflecting on who is
going to pay for those policies. Cost-sharing issues affect, for example, the funding and
development of novel vaccines, as well as the funding of financing mechanisms for
enhancing pandemic preparedness in low- and middle-income countries.

The COVID-19 pandemic has sparked renewed interest in pandemic preparedness. A
small literature has tackled the issue of how much countries should invest to prepare for
future pandemics given potential competing uses of limited resources (e.g., Fan et al., 2018;
Glennerster et al., 2023). BCA has been the go-to methodology. The main lesson from this
article is that the BCA estimates may lead to welfare-reducing choices if the distribution of
the intervention costs and of the associated benefits are not carefully accounted for — unless
the intervention is accompanied by an appropriate redistribution mechanism that sufficiently
reduces inequality in well-being. This article has focused on the estimate of the COVID-19
pandemic burden around the world. Those estimates are informative about the optimal

https://doi.org/10.1017/bca.2024.23 Published online by Cambridge University Press


https://doi.org/10.1017/bca.2024.23

Journal of Benefit-Cost Analysis 27

investment in pandemic preparedness to prevent another pandemic similar to COVID-19. Of
course, the framework can be extended to reflect about the optimal investment to prevent any
type of pandemic.

The analysis has several limitations. First of all, due to data constraints, the application
focuses exclusively on the direct mortality and income consequences of the COVID-19
pandemic. I also looked only at short-term economic costs. The estimates are thus quite
conservative as I neglected the morbidity consequences of COVID-19, other types of health
impacts (e.g., on mental health or non-COVID-19 mortality), as well as long-term health or
income losses due to, e.g. long-COVID, educational setbacks, and poor access to healthcare.
Additionally, there are not yet enough data to judge the inequality impacts of COVID-19
within different countries, e.g. whether, all things considered, the world’s very poorest have
suffered the most or whether the pandemic had any effect on inequalities in longevity or
income. Although there is ample evidence of inequality in impacts at both the national and
international levels, household-level survey data to run individual-level comparisons are not
yet consistently available.

The application is based on a simplified model of pandemic impacts. For example, I do
not explicitly account for differences in the population age structure across countries. A
more realistic model would consider a more refined age distribution of deaths across
countries and the impact of COVID-19 on such a distribution, instead of assuming that
people either live a full life or die prematurely at age a.. I also excluded potential economic
growth and age differences in income, as well as positive discounting. Presumably,
positive discounting would reduce the benefits of saving lives, while positive income
growth would increase them.

Furthermore, I use approximated formulas to estimate the utilitarian and prioritarian
burdens of the pandemic. Because of the simplified model, those approximated formulas
have a clean and intuitive interpretation. The choice of using simple approximations is to
make the comparison with BCA more straightforward. Had I estimated the welfare burden of
the pandemic without the approximation, it would have been more difficult to determine
whether the departure from BCA was due to the concern for equity or the reliance on non-
marginal risks. Nevertheless, it is questionable whether the marginal risk assumption is
appropriate in the case of pandemics (Robinson et al., 2021), even though it has been widely
used in the pandemic literature so far (e.g., Fan et al., 2018; Viscusi, 2020; Glennerster et al.,
2023). Future work could relax this assumption and investigate the sensitivity of economic
evaluation to the chosen value framework. For example, Adler ef al. (2023) pursue this
direction by estimating the value of lockdown policies in the United States through a
distribution-sensitive welfare framework and without the adoption of the small risk assump-
tion.

In measuring the well-being impacts of the pandemic, I relied on the assumption of
homogeneous preferences. The homogeneous preference assumption simplifies the frame-
work, but it neglects that individuals do have different preferences. A proper account of the
well-being impacts of the pandemic should allow for the possibility that individuals have
different opinions about what matters in life. For example, the willingness to take risks is
often found to reduce with age (Dohmen ez al., 2017), and there seem to be consistent cross-
country differences in preferences based on customs and social norms (Falk et al., 2018).
With a few exceptions (e.g., Boarini ez al., 2022), the homogeneity assumption is ubiquitous
in the literature estimating differences in welfare across countries.
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The choice of well-being measure plays a major role in the conceptualization of welfare
and equitable distributions. This article has focused on the standard notion of von
Neumann-Morgenstern utility as a measure of individual well-being, with lifetime utility
being concave in income but linear in longevity. The results of this article have to be
interpreted in reference to the chosen well-being measure. For example, I show that
utilitarian weights do not depend on longevity, while prioritarian weights do. Other
specifications of lifetime utility and other measures of well-being may lead to different
results. In particular, it would be fruitful to explore whether the main results of this article
are robust to the specific well-being measure adopted. Moreover, I focused exclusively on
an ex post measure of well-being and welfare. Such an ex post approach presupposes that
the policy maker cares about the distribution of realized well-being across the population.
It would be interesting to investigate whether the global distribution of pandemic burdens
is affected by the choice of welfare perspective.

Contrary to BCA, the estimation of the pandemic welfare impacts requires a larger
amount of information. Indeed, we need data not only on the aggregate mortality,
morbidity and economic losses due to the pandemic, but also on how those impacts are
distributed across the population of interest and whether there is any correlation with pre-
existing inequities in health, income or other attributes. The stylized model considered in
this article was parsimonious in terms of data. More realistic applications will be more data
intensive.

Although this article focuses on COVID-19 and the value of pandemic prevention, the
issues discussed in this article are not unique to pandemic policies, but they apply to any
intervention with unequal impacts across the population. It is often claimed that standard
BCA is a methodology to identify the most efficient policy and that equity concerns should
play no role in the process. However, the adoption of BCA principles implicitly entails a
stance on equity: All individual monetary impacts have the same moral importance inde-
pendently of who is experiencing the (positive or negative) impacts. SWA provides a
valuable and flexible framework to identify policies that increase overall well-being and
promote its fair distribution. For this reason, this article argues that SWA should be routinely
used in policy evaluation.
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