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Abstract
We assess the economic and health costs of COVID
and policy responses to COVID. Based on initial estimates of health and economic costs, social distancing
policies were justified, but these estimates now seem
too high because of learning by doing. Significant differences in mortality rates across US states and countries can be explained by population density, climate,
exposure, and policy. Regions that were able to contain
the disease early have seen fewer deaths and lower economic losses. Some developing countries initially
imposed drastic, costly measures, perhaps motivated by
political economy. We also find that there has been
underinvestment in prevention and mitigation that
could have reduced the cost of adaptation and suggest
that there is a lesson for climate change policies.
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The most significant medical shock of the 20th century was the Spanish Flu of 1918–1920,
which killed around 50 million people, more than the First World War (CDC, 2020a). Scientists
warned that similar pandemics might recur, and indeed in 2020 we encountered COVID-19,
which has devastated health and economic activity globally and forced governments to counter

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited.
© 2021 The Authors. Applied Economic Perspectives and Policy published by Wiley Periodicals LLC on behalf of Agricultural & Applied
Economics Association.
Appl Econ Perspect Policy. 2021;1–12.

wileyonlinelibrary.com/journal/aepp

1

2

KAPLAN ET AL.

with measures to slow the spread of the disease until a vaccine or cure became available. But
social isolation measures have many costs, and their design is a significant policy challenge.
Optimal resource allocation suggests policies where marginal benefits equal marginal costs.
Unfortunately, data limitations do not allow us to compare the marginal benefits and costs of
various interventions. In this paper, we assess the costs of the pandemic in terms of the lives
lost and reduced economic activities and explore factors that explain different policies and outcomes across the United States and globally. Our approach can be useful to consider questions
such as the following: How much social isolation should countries impose? How do policies
affect risk to life and economic well-being? Should policies vary between high- and low-income
countries, and how? What are the policy and research implications? Responses to a pandemic
like COVID reflect political considerations, and therefore we assess the political motivations
underlying some policy choices we have observed.
Our analysis suggests that strict shelter-in-place measures introduced in the United States
were reasonable based on initial estimates of risk to life, but some developing countries with
younger populations have lower mortality risks than developed countries, leading us to question the draconian social isolation policies in India that may be motivated by political economic
considerations. We conclude that the political establishment in most countries is ready to pay a
high economic price to contain the disease, implying that a medical solution is a significant priority. The high cost of adaptation to the pandemic is partially a result of underinvestment and
preparation. Fortunately, we have made tremendous progress in our medical knowledge and
technology, and, despite the pain of the current pandemic, its cost in terms of human life will
be much smaller than that of the Spanish Flu.

1 | V A L U E O F ST A T I S T I C A L D E A T H AN D C O V I D - 1 9
One significant role of government is to provide public goods: goods that benefit everybody
without the possibility of exclusion. National defense is one example. Others include basic nonpatentable knowledge and public health measures. Policymakers need precise assessments of
the benefits and costs of public goods to determine how much to invest in them. Since public
goods like defense and basic medical knowledge save lives, it is useful to have a measure of
how much people are willing to pay to decrease their mortality risk. One such measure is the
value of statistical life (VSL), which can be thought of as the economic gain to society of eliminating mortality risk by one death. A large body of literature relies on various market outcomes
(e.g., the extra payments workers receive for risky activities, insurance premiums) to estimate
VSL, and these estimates vary by age (Viscusi & Aldy, 2003).
The US Environmental Protection Agency (EPA, 2014) uses a baseline VSL of $9.5 million
($7.9 million in 2008 dollars). In cases where we know the age distribution of those at risk, we
can employ an age-dependent measure of the VSL. In their article comparing the costs and benefits of social distancing, Greenstone and Nigam (2020) combine a distribution of COVID
deaths with an age-dependent VSL based on Murphy and Topel (2006). Their analysis implies
that the average VSL of a COVID mortality is $4.5 million, which we refer to as “COVIDweighted VSL”.1 In our analysis of COVID-19 policies, we can test to what extent current social
distancing regulations are consistent with this value.
Policymakers considering social distancing measures were forced to act at the beginning of
the pandemic when there was significant uncertainty about the impact of COVID. In a
New York Times interview in late March 2020, Dr. Fauci stated that with social distancing the
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number of COVID fatalities in the United States would be between 100,000 and 240,000, but
without social distancing the pandemic could cost 2.2 million lives. These estimates are consistent with the predictions of an early epidemiological study (Ferguson et al., 2020) and suggest
that social distancing policies would save 2 million lives. Thus, social distancing could be estimated to provide economic benefits of $9 trillion using a COVID-weighted VSL of $4.5 million.
We doubt the accuracy of these early predictions for two reasons. First, the epidemiological
estimates of fatalities may have underestimated the capacity of society, and the medical system
in particular, to adjust to the pandemic. In a study using data from New York City, Horwitz
et al. (2020) found that the mortality rate for COVID patients, adjusted for observable risk factors, fell from 23% in mid-March 2020 to 8% in June 2020, suggesting a high rate of learning-bydoing on the part of medical professionals. Second, VSL estimates are equilibrium outcomes
that may change after the economy is subject to a large shock like a pandemic or recession.
What are the costs of social distancing measures? One approximation uses the estimated
impact on GDP. The OECD (2020) estimated that COVID containment measures would cost
the United States a 25% decrease in GDP. These estimates were available when social distancing
regulations were considered, so they provide a good proxy for analyzing policy decisions. With
an annual GDP of $21.5 trillion in 2019, this implies a monthly cost of $0.45 trillion in the
United States. Based on these initial estimates, the gains from social distancing are $9 trillion,
making the case for up to 20 months of rigorous social distancing measures. As we will discuss
below, the costs and benefits of social distancing are continually updated, but the case for social
distancing remains very strong.2
Thus far, our analysis has suggested a tradeoff between economic activity and public health.
If true, we might expect the pandemic's effects on GDP to be inversely correlated with a country's COVID deaths per capita (i.e., countries that enact stronger social distancing suffer fewer
deaths but also see larger decreases in GDP), a hypothesis that we can test using cross-sectional,
country-level data from The Economist's intelligence unit3 and the Worldometer.4 To estimate
the effect of the pandemic on GDP, we assume that growth rates in 2020 would have remained
the same as in 2019 had the pandemic not occurred (e.g., US growth was 2.3% in 2019 and its

F I G U R E 1 Tradeoff between COVID-19 deaths and cost [Color figure can be viewed at
wileyonlinelibrary.com]
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GDP is projected to decline by 4.6% in 2020 for a loss of about 6.9% of GDP). Figure 1 plots the
relationship between the percent decline in GDP and COVID deaths per million for selected
countries. Casualty data were collected on November 6, 2020, and will continue to change, but
their basic message is unlikely to change. We observe the opposite relationship: countries closer
to the origin have seen lower mortality rates and lower losses in GDP. For example, China,
South Korea, and Germany seem to have performed much better than the United States, which
in turn performed better than some Western European countries like Spain, the United Kingdom, and France. Figure 1 includes a simple regression line5 which illustrates that mortality
rate and GDP loss are in fact positively correlated, so countries that were able to control the
pandemic better and earlier suffered less economically.
We can also assess how the economic losses due to the pandemic compare with the gains in
terms of lives saved. We estimate that US GDP has declined by about 7%, or $1.5 trillion. Using
the COVID-weighted VSL of $4.5 million, these losses in GDP were well invested so long as at
least 330,000 lives were saved. It is impossible to know how many would have died of COVID
without social distancing and restrictions on economic activity, but 330,000 is significantly
lower than the ex ante predictions that social distancing would save 2 million lives, suggesting
that social distancing policies paid off.
The analysis thus far has emphasized differences within and across countries. We continue
by exploring the sources of these differences.

2 | HETEROGENEITY
To understand why COVID has affected some countries more than others, we apply lessons
from the economic literature on risk, or the probability of a bad outcome (e.g., death, disease).
Models of risk assessment are used in various applications, including to regulate food safety,
environmental quality, and construction standards. One approach models risk as the outcome
of multiple random processes, for example, exposure probability and vulnerability
(Lichtenberg & Zilberman, 1988; Wilson & Crouch, 1987). In the case of COVID-19, exposure
probability appears to be associated with travel, population density, and weather. Using data
from 20 countries, Sarkodie and Phebe (2020) found that various weather conditions, including
low temperature, wind speed, and precipitation, prolong the activation and infectivity of the
COVID-19 virus. This supports the theory of the “second wave” in the Northern Hemisphere,
which has corresponded with cooler weather. Vulnerability is related to demographic factors,
such as age, and health history, such as immune deficiency (Yang et al., 2020). Both exposure
and vulnerability can be affected by policy. For example, organized quarantine and contact tracing can reduce exposure, and a vaccine could reduce vulnerability.
Research in agricultural economics also provides useful insights. Olmstead and Rhode's
book Arresting Contagion (Olmstead & Rhode, 2015) analyzed the control and eradication of
multiple livestock infections from the 1880s to the 1950s. They find that policymakers play for
time, aiming to contain the disease until vaccination and cures are available, and interventions
were often costly, limiting individual freedom and requiring swift action. They argue that effective policy necessarily includes consistent monitoring and rapid intervention. Effective enforcement was essential to overcome non-cooperation and avoidance behavior. Policymakers may
have more degrees of freedom in addressing animal diseases, but the basic principles of controlling an outbreak also apply to the COVID pandemic.
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The lessons of these literatures provide a useful framework for interpreting the impact of
the pandemic across states and countries. Table 1 identifies several patterns. First, states in the
Northeast United States (New York, New Jersey, Massachusetts, Connecticut) have the highest
death rate per million, perhaps because these states had high early exposure rates to the infections and were not prepared and did not benefit from learning-by-doing. The high population
density and relatively colder temperature from February to April also likely contributed to the
high fatalities rates. Some European countries, such as Spain, Italy, and France, were in a similar position to the northeast US, with high rates of early exposure, cool spring weather, and
older populations.
Second, states that emphasized early social distancing fared better. California and
Washington had high early infection rates but have significantly lower mortality rates than the
Northeast United States, perhaps because of early strict social distancing and warmer weather,
and owing to early exposure to the virus while enacting rigorous distancing and monitoring
strategies. Third, Southern US states have seen high rates of infections but fewer deaths per
infection. This is likely due to later exposure to the virus and less emphasis on social distancing.
The lower death rate per infection may also reflect learning-by-doing by medical professionals.
Similarly, China, Germany, and Japan emphasized more self-protective behavior as people
become more aware of the disease. Later arrival and less social distancing also describe countries like Brazil, Mexico, and Colombia, which have experienced high mortality rates. Fourth,
there have been fewer cases and deaths in developing countries, especially in Africa, reflecting
less travel, younger populations, and experience with responding to previous epidemics such as
Ebola. Obviously, this analysis suffers from low testing and imperfect record-keeping, especially
in developing countries, that may lead us to underestimate the impact of the pandemic. But
these observations are consistent with the lessons of the risk management literature, and there
is ample opportunity for future statistical research to establish firmer relationships.
There is also significant heterogeneity in sharing the costs and benefits of social distancing
among different age groups—older individuals (above 60) benefit from reduced mortality risks.
In comparison, younger individuals bear much of the cost of unemployment associated with
social distancing. These differences have political-economic implications.

3 | POLITICAL ECONOMY
The political economy literature (Alesina & Rosenthal, 1995) recognizes that the world is not
run by economists, and political economists have developed models of policy formation where
politicians consider—in addition to public safety—economic well-being and quality of life when
deciding between policy alternatives. These models emphasize that politicians aim to attain and
sustain power and improve their financial well-being, and they imply that politicians prefer policy outcomes that favor their donors and voters, subject to informational, technological, economic, and political constraints.
Political and economic considerations likely affected COVID policy choices in all countries.
Chinese politicians appear to have listened to public health professionals, and, importantly,
they had the power to enforce a national shutdown of the economy. This was done at a significant price, but by August 2020 China's economy was returning to full operation. The US
response initially suffered from inadequate testing and ineffective communication between federal and state agencies. Furthermore, President Trump seemed concerned that heavy restrictions would damage the economy and his chances for reelection. Consequently, there was less
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emphasis on federal coordination and the use of personal protective measures (e.g., masks), and
the United States had one of the highest mortality rates in the world (see Table 1). Brazil's
approach to the disease mirrors that of the United States, and Brazil has also seen a similarly
high rate of fatalities. Initially, Sweden and the United Kingdom introduced lighter regulations
than other European countries, but later strengthened them after severe outbreaks. Still, some
democracies responded very well to the pandemic (Alon et al., 2020). Taiwan, Japan, Germany,
and South Korea developed testing and tracing infrastructures early and effectively, generated
public awareness and cooperation, and were able to contain the disease relatively well. In Italy,
strict regulations and public cooperation led to the containment of what was a devastating and
rapidly spreading outbreak.
Since the costs of disease control can be quite substantial, policy responses should vary
across locations. Strict social distancing strategies introduced in Western Europe, where safety
nets are relatively effective and populations are older, may not be appropriate for developing
countries, where populations tend to be younger and poorer. As we see in Figure 1, both India
and the Philippines have paid a heavy price in terms of economic activity. The drastic economic
shutdown in India is likely to increase food insecurity, employment, and poverty, perhaps
resulting in more fatalities than the disease itself (Mobarak & Barnett-Howell, 2020; Sly, 2020;
Tripathi & Sindher, 2020). This is true of many developing countries, and, in particular, the
poor in these countries have lost much of the progress in terms of food security and income that
they had gained in recent years.6
Why did some developing countries impose such harsh controls? There was a legitimate
concern that their medical infrastructures may not be able to cope with a large number of cases,
and many public health professionals recommended a cautionary approach. Yet, Reardon
et al. (2020) suggest that much of the burden of unemployment associated with social distancing in India and other developing countries will be borne by more impoverished individuals in
traditional informal sectors. Another possible reason for strict social distancing in these countries is that older and wealthier individuals benefit disproportionally from social distancing
measures. The urban elite and middle class wield much political power and can capture agencies that make policy decisions (Acemoglu & Robinson, 2006).
The challenge facing India and other developing countries is to develop policy responses to
COVID-19 that take into account the epidemiological nature of the disease while balancing the
benefits and costs associated with the well-being of all groups. Finding the right balance
between control of the disease and sustaining livelihoods is an enormous challenge, but meeting the challenges of hard times is the ultimate test of political leadership (Lodge & Boin, 2020).

4 | G L O B A L PU B L I C G O O D S
Political systems view social distancing as a temporary situation and develop policies to buy
time until vaccines and treatments are available. In addition to accelerating the development of
a vaccine, governments are challenged to better recognize and respond to future health crises.
Unfortunately, global systems were unprepared to alert and respond to the COVID-19 crisis,7
likely because governments were underinvesting in preparatory measures. How much should
society invest in these measures? Following the avian flu crisis, Sproul et al. (2012) suggested
global investment in research and monitoring of zoonotic diseases. Based on the distribution of
lives lost to zoonotic disease over the last 100 years and a conservative estimate, they find that a
yearly investment of $10 billion in research and monitoring of zoonotic diseases will be
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T A B L E 2 Number of lives lost from pandemics and their economic valuations from 1918 to 2020
Name

Date

Fatalities

2020 equivalence

Cost of lives lost in million dollars

Spanish Flu

1918–20

50 million

216,000,000

$290,535,429

Asian Flu

1957

1.1 million

2,960,000

$3,981,411

Hong Kong Flu

1968

1 million

2,190,000

$2,945,706

Swine Flu

2009

350,000

395,000

$531,303

COVID-19

2020

1,400,000

1,400,000

$1,883,100

Total

222,945,000

$299,876,950

Total since WWII

6,945,000

$9,341,521

worthwhile if it reduces fatalities by 10%. We can take a similar approach in light of the COVID
pandemic and compare the expected annual costs to the current levels of investment.
According to the CDC, there have been five pandemics in the 102 years from 1918 to 2020,
beginning with the Spanish Flu and concluding with the COVID-19 pandemic.8 For each pandemic, Table 2 presents the number of global fatalities, the number of 2020-equivalent deaths,
which adjusts for population growth,9 and the cost of lives lost in 2020 dollars. The value of
lives lost is the number of lives lost times the average global value of statistical life (AGVSL). To
compute the AGVSL, we multiply the COVID-weighted VSL ($4.5 million) by the ratio of the
global average purchasing power per capita ($18,831, IMF, 2019) divided by US GDP per capita
(about $63,000), implying an AGVSL of about $1.3 million.10
If we consider all pandemics averaged over 102 years, we find an annual average cost of
almost $3 trillion, an incredible sum. It is clear that this estimate is driven in large part by the
Spanish Flu pandemic, which would cost nearly $300 trillion if a similar catastrophe occurred
today. If, instead, we restrict ourselves to pandemics since World War II averaged over 75 years
(1945–2020), we estimate the annual average cost in terms of lives lost to be close to $125 billion. However, the loss of lives is not necessarily the highest cost associated with the pandemic.
The global GDP in PPP was about $136 trillion in 2019, and at 3% growth, would have been
$140 trillion in 2020. Instead, it is projected to be $130 trillion in 2020, implying a loss of $10
trillion, which is much larger than the cost in terms of lives lost to COVID (about $2 trillion).
With such high costs, it is worthwhile to invest significantly in research and development to
reduce the risk and costs of influenza pandemics, to introduce improved monitoring technologies, and to develop cures and vaccines. We use a conservative estimate of $125 billion for the
global annual cost of an influenza pandemic as a modest benchmark to assess the order of magnitude of current spending on research and development on solutions to flu pandemics. The US
share of global GDP adjusted for purchasing power is about 15%, so its share of the annual cost
is $18–19 billion.
How does this average annual cost compare with how much the United States invests annually? US influenza research spending was planned to be below $3 billion in fiscal year 2020.11
The share of public sector basic research in the United States is estimated to be 44%
(Mervis, 2017), which suggests that annual expenditure on Influenza-related research is about
$6.8 billion (3/44)—significantly lower than the $18–19 billion average cost of pandemics for
the United States. The global situation is likely much worse. Silverstein et al. (1995) argue that
the US government is by far the largest and most important supporter of medical research
in the world. Had the rest of the world contributed proportionately as much as the United
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States for influenza-related research, the global expenditure would have been $45.3 billion,
which is much less than a $125 billion average annual cost. These relatively small financial
commitments, compared to the damage of a pandemic, are not likely to yield much support in
addressing the COVID-19 challenge. The United States and the world were not well prepared
for the COVID-19 pandemic, and we are continuing to pay a high price.

5 | C ON C L U S I ON
Influenza pandemics are a global risk. They can be addressed by prevention and mitigation,
which would reduce the likelihood of occurrence, magnitude, and need for adaptation. Our
experience in 2020 is that adaptation can be very expensive. In 2020, we suffered over 1.5 million fatalities globally and trillions of dollars in economic losses. As vaccines are introduced,
this pandemic is likely to end. The bulk of fatalities have occurred in high-income countries,
but food insecurity and poverty have been exacerbated in low-income countries. It is continuing
to devastate economies and disrupt our usual way of life, especially impacting the vulnerable.
We have underinvested in mitigation, which has led to incredibly high costs of adaptation. This
suggests a very important lesson for a similar phenomenon: climate change. The cost of mitigation is supposedly quite high, and we continue to underinvest in it. Most countries are far
behind their Paris Agreement targets, and the level of carbon in the atmosphere is rising.
COVID-19 suggests that the cost of adaptation will be much more severe and affect everyone,
especially the vulnerable. The global nature of both COVID-19 and climate change requires
international collaboration and partnership in research on mitigation in order to build a safe
and better future.
Despite the insufficient preparation and misguided policies that have contributed to the
high costs of addressing the COVID-19 challenge, our medical and public health sectors have
made tremendous progress. While the Spanish flu decimated 1%–3% of the global population,
the fatality rate of COVID-19 is not likely to exceed 0.1% of global population. Yet, the economic
and political implications are likely to be substantial. Apart from the tragic health effects, there
is reason to be concerned about economic and political effects of the pandemic. The coronavirus
is likely to change our education and business systems; hopefully it will make the American
and global health systems more inclusive, efficient, and well prepared so that when the next
pandemic strikes, we can be proud of our response.
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E N D N O T ES
1

Greenstone & Nigam, 2020, following Ferguson et al., 2020 divide the population into nine groups. Each
group has a known VSL and a probability that a prevented COVID fatality is from the group. For example,
7.6% of prevented deaths are estimated to be from the 50–59 age group, and this group has an estimated VSL
of $10.3 million. Summing the VSLs weighted by probability gives a COVID-weighted VSL of $4.5 million.

2

Thunström et al. (2020) use early COVID data and estimate the net benefits of social distancing to be $5.2 trillion. This estimate is consistent with our own that the gross benefit of social distancing is $9 trillion and
8.5 months of social distancing ($9 T – 8.5 × $0.45 T = $5.2 T).
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3

The Economist November 7, 2020 and The Economist December 23, 2019.

4

See https://www.worldometers.info/coronavirus. Accessed November 6, 2020.

5

The formula for the regression line is Deaths/million = 35.6(% Decrease GDP) + 53.5. This regression is
purely descriptive.

6

See
https://blogs.imf.org/2020/10/29/how-covid-19-will-increase-inequality-in-emerging-markets-anddeveloping-economies

7

See https://www.newyorker.com/magazine/2020/04/13/the-quest-for-a-pandemic-pill

8

See https://www.cdc.gov/flu/pandemic-resources/basics/past-pandemics.html

9

Fatalities in 2020 = (Global population in 2020/Global population in year t) × Fatalities in year t.

10

Because COVID has affected older populations more than past pandemics, the COVID-weighted VSL is a conservative estimate.

11

The CDC was allocated $962 million for emerging zoonotic infections and global disease protection, the
National Institute of Allergy and Infectious Diseases was allocated $1.5 billion for bio-defense and emerging
infectious disease (CDC 2020b), and the NIH was allocated $423 million for influenza research. (https://
report.nih.gov/categorical_spending.aspx).
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