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Abstract
Social distancing requirements associated with COVID-19
have led to school closures. In April, 192 countries had
closed all schools and universities, affecting more than 90
percent of the world’s learners: over 1.5 billion children and
young people. Closures are expected to reduce schooling
and lead to future losses in earnings. Starting from the
assumption that every additional year of schooling translates to 8 percent in future earnings, this paper estimates
and confirms the loss in marginal future earnings on the

basis of a four-month shutdown. The authors also estimated
the losses by level of education. The findings show that the
school closures reduce future earnings. It is also likely that
students from low-income countries will be affected most,
where the earning losses will be devastating. These estimates
are conservative, assuming closures end after four months,
with schools re-opening in the new academic year, and that
school quality will not suffer.
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LOST WAGES: THE COVID-19 COST OF SCHOOL CLOSURES
Introduction
A quick estimate of the impact of school closures using the world’s largest economy – the United
States of America – shows what future earnings losses might be for the nation’s 76 million
students. A four-month absence of students from school could result in a life-time earnings loss of
2.6 percent – or just over $1,300 a year. This is may not sound like such a high a number. But
when considered for the whole student population in the USA, the total lifetime loss totals $2.5
trillion. 1
In mid-April, UNESCO reported that 192 countries had closed all schools and universities,
affecting more than 90 percent of the world’s learners: over 1.5 billion children and young people.
While many governments are now reopening institutions or preparing to do so for a new academic
year, millions of students worldwide have already lost as many as four months of in-person
instruction.
Education is one of the most important drivers of human capital investment. When children lose
out on education, they lose out on future opportunities, including economic benefits such as
additional earnings, with far-reaching consequences. Some modeling suggests that the loss of
learning during the extraordinary global crisis of World War II was still having negative impacts
on former students’ lives some 40 years later. 2 And the impact of lost learning is not limited to the
individual level. For whole societies that were forced to close down education in 2020, there will
likely be significant consequences far into the future.
In this paper, we estimate the costs in expected lifetime earnings to current students of the COVID19 school closures, as well as how these losses will lead to reductions in gross domestic product
(GDP) across low-, middle-, and high-income countries. These estimates are presented as relevant
evidence to help governments shape their strategies for re-opening schools and universities,
including investment in technology to support alternative delivery of education services where this
is needed.
Lifetime earnings and productivity are just some of the COVID-19 costs borne by children and
youth. School closures are also likely to affect children and youth’s health and social well-being
well into the future. 3 Thus, our findings are lower-bound estimates of the full costs of the COVID19 school closures to children and youth worldwide.
Evidence on the Costs of Previous Pandemics and Crises
Research indicates that the negative effects on earnings of previous pandemics are long-lasting.
The 1918 influenza generated impacts that lasted into the 1980s.4 Cohorts in utero during the
pandemic displayed reduced educational attainment, increased rates of physical disability, lower
income, lower socioeconomic status, and higher transfer payments compared with other birth
cohorts. Research suggests that pandemics reduce income by 5-9 percent. 5
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This reduction in income is similar to the reduction in earnings from fiscal crises. Research has
shown, for example, that graduating in a recession year leads to earnings losses that could last a
decade or more, especially for highly-educated youth in rigid labor markets. 6 Altonji, Kahn, and
Speer (2016) estimate that initial earnings losses incurred by recession-year college graduates in
the U.S. are as high as 10 percent due to reductions in full-time work and wages. They also find a
small but persistent reduction in wages after the initial earnings losses. 7
Some researchers have produced several single-year estimates of the impacts of pandemics on
GDP. Three cases illustrate some of the possible outcomes in a rapid onset pandemic: a mild case
(as in the 1968 flu pandemic, cost of 0.7 percent of GDP), a moderate case (as in the 1958 flu
pandemic, cost of 3.1 percent of GDP), and a severe case (as in the case of the 1918 pandemic,
cost of 4.8 percent of GDP). Others have estimated even higher impacts of up to 10 percent a year
based on lost productivity and other consequences during the outbreak, such as mortality,
morbidity, and absenteeism from work. 8,9
While each pandemic is different, they all affect economic output. The Black Death (1347-1352),
which led to the deaths of more than 75 million people around the world, 10 devastated many urban
areas, and led to a reduction in available labor and higher agricultural wages. 11 The Spanish Flu of
1918-1920 led to deaths of up to 100 million people 12 and curtailed economic activity, with
negative effects lasting into the 1980s. 13 The economic impact of the 2003 outbreak of severe acute
respiratory syndrome (SARS) in the UK, France, Belgium, and The Netherlands was estimated at
0.5-2% of GDP. 14
Past crises have led to persistent earnings declines lasting several years. 15 In China, secondary
school closures in rural areas immediately after the Cultural Revolution led to a sharp 35 percent
decline in high school completion rates among the affected cohort and negative labor market
outcomes a decade later. 16 Importantly, research has shown that the losses in earnings due to crises
are not distributed equally. Earnings for workers in lower paying jobs tend to be most strongly
affected. More educated workers generally suffer less. As Nobel laureate Theodore Schultz (1975)
argued, educated (or skilled) workers are better able to cope with the disequilibria brought on by
events such as economic crisis because they can adapt to the changing needs of employers and
new technologies. In addition, educated workers are better resourced to seek information about job
opportunities from family, friends, advertisements, former employers, radio, and the labor
bureau. 17
In certain crises, the rates of return to education may rise due to the increased unemployment rates
among the less educated. This creates a pool of unemployed less educated workers, which in turn
dampens wages for this group. 18 For example, in Argentina, during the volatile periods of 19922002, the earnings of educated workers were less affected by crises than those of less educated
workers. 19 In fact, urban households in Argentina with more educated heads (at the secondary or
higher education level) experienced constant increases in family income during the Argentine
crisis of the 1990s. 20 In contrast, urban households with less educated heads mostly experienced
declines in incomes or experienced modest gains during certain years. Similar patterns have been
observed in other countries during crises, including Greece, Latvia, Mexico, and the República
Bolivariana de Venezuela. 21
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However, most previous research on returns to education has left unexplored the question of
whether and to what extent the returns to additional years of schooling vary with educational
quality. DeCicca and Krashinsky (2020) 22 attempt to fill this gap by examining returns to schooling
with three common measures of school quality: pupil-teacher ratio, relative teacher salaries, and
length of the school year. They find evidence that returns to schooling do vary among U.S. states
with varying degrees of school quality, especially with respect to relative teacher salaries.
Prior to COVID-19, several researchers across the world estimated the potential losses in GDP of
school closures as part of a pandemic mitigation strategy. In the U.K., Sadique, Adams, and
Edmunds (2008) found that closing all schools for four weeks would cost between 0.1 and 0.4
percent of GDP. 23 In the U.S., Lempel, Epstein, and Hammond (2009) estimate that the costs of
closing schools for four weeks borne by current workers—due to absenteeism and productivity
losses—represent a reduction in GDP by about 0.3 percent. 24 These estimates attempt to account
for the one-time losses in GDP due to worker absenteeism and losses in productivity; they do not
account for learning losses and future lifetime earning losses resulting from school closures, a
main contribution of our paper.
Natural disasters that affect access to schooling have also been demonstrated to have long lasting
effects. The devastating earthquake that occurred in Northern Pakistan in 2005 severely affected
children in their critical first thousand days at the time. It has been estimated that this cohort of
children could stand to lose 15 percent of their lifetime earnings. 25
Evidence on the Costs of COVID-19
In the case of COVID-19, Andresen, Bensnes, and Løkken (2020) attempted to quantify the costs
of school closures in Norway and found a one-off loss of NOK 2.2 billion (US$213.8 million) for
the 5 percent of students whose progression was delayed, plus an additional NOK 1.7 billion
(US$165 million) for each day schools and kindergartens remain closed. 26 Their approach was to
model for forfeited future personal returns to education as a result of school closures. To do this,
they added an estimate for lost productivity among parents, faced with caring for their children at
home during the shut-down. For the United States, assuming in-class instruction does not resume
until January 2021, Dorn et al. (2020) estimate losses of US$61,000 to US$82,000 in lifetime
earnings. 27 Also for the United States, it is shown that missing college this year could result in
earnings losses of more than US$90,000 over one’s working life, thus eroding the value of a
university degree. 28 In the United Kingdom, average lifetime earnings could be lowered by up to
3 percent amounting to an annual loss of £900. 29 Over a working lifetime of about 45 years this
could theoretically amount to lifetime lost earnings of up to £40,000 in younger children. 30 In
Canada, this year’s class of high school and tertiary education graduates could lose CAN$25,000
or more over the next five years if this year’s annual youth unemployment rate reaches 28
percent. 31
The evidence we present differs from these studies in three ways. First, it is global in scope.
Second, it focuses on estimating lifetime losses in future earnings for the cohort of current students
affected by the school closures, rather than the impact on working parents. Third, it includes
estimates for higher as well as school level education.
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A simulation of COVID-19 impact on learning loss considering three, five and seven months of
school closures was recently published using data on 157 countries at the primary and secondary
level. 32 The authors found COVID-19 could result in a loss of between 0.3 and 0.9 years of
schooling adjusted for quality, bringing down the effective years of basic schooling that students
achieve during their lifetime from 7.9 years to between 7.0 and 7.6 years. Their findings suggest
that students from the current cohort could, on average, face a reduction of up to $1,400 in annual
earnings. In present value terms, this amounts to up to $25,000 in lost earnings over the typical
working lifetime. Globally, a school shutdown of 5 months could generate learning losses that
have a present value of $10 trillion. Similarly, another global study found that if learning in grade
three is reduced by one-third, roughly the amount of time many children are likely to be out of
school, learning levels in grade 10 would be a full year lower than would have been the case in the
absence of COVID-19. 33
We build on these studies by adding higher education students into the calculation. The 224 million
young people globally who are studying at the tertiary education level account for around 15
percent of the world’s learners. Meanwhile, just-in-time analysis from the United States using
Bureau of Labor Statistics employment and wage shows how quickly COVID-19 had an impact
on wages by mid-April 2020. The weekly wages of workers at the bottom quintile decreased by 6
percent on average between mid-February and mid-March and by 26 percent between mid-March
and mid-April. 34 In Canada, data from the Labor Force Survey show that COVID-19 induced a 32
percent decline in aggregate weekly work hours among workers aged 20-64, alongside a 15 percent
decline in employment. 35 In the United Kingdom, the collapse has been twenty times faster and
much deeper than the Great Recession. More than a quarter of workers have lost at least half of
their income due to the COVID-19 crisis. 36 Low income workers in developing countries may face
a higher risk of income loss during the COVID-19 lockdown as it is less feasible to conduct their
jobs from home. 37 Predicted earnings losses due to COVID-19 in India appear substantial.38
According to a recent survey in the U.S., students have internalized these losses, as they expect
less education, fewer job opportunities and lower earnings in the future. 39
Theoretical framework
We use human capital theory. 40 Time and money spent on education builds human capital, hence
one should be able to estimate the rate of return on such investment in a way similar to investment
in physical capital. The costs incurred by the individual are the foregone earnings while studying,
plus the resource costs of schooling. Since in a majority of countries, basic education is available
to children tuition-free, in practice the only economic cost to individuals is the foregone earnings.
The private benefits amount to what a more educated individual earns above a control group of
individuals with less education. "More" and "less" in this case usually refers to adjacent levels of
education, for example, university graduates versus secondary school graduates (see Figure 1).
The private rate of return to an investment in a given level of education in such a case can be
estimated by finding the rate of discount (r) that equalizes the stream of discounted benefits to the
stream of costs at a given point in time. The Mincerian 41 earnings function allows us to estimate
an overall rate of return to one extra year of schooling. This has been applied widely in practically
all countries in the world. 42 This method involves the fitting of a function of log-wages, using
years of schooling, years of labor market experience and its square as independent variables. In
5

this semi-log specification, the coefficient on years of schooling can be interpreted as the average
private rate of return to one additional year of schooling because it is the relative increase in wages
following an increase in schooling.
Figure 1: Stylized Age-Earnings Profiles
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Methods and Data
We used a simple model to assess the economic impact of school closures due to COVID-19. We
applied the model to three country income groups—low-, middle-, and high-income countries,
using the World Bank classification. 43 We expressed the loss in terms of lower wages due to lower
productivity, and in terms of lost GDP:
L = PV (Y · α · r) · (S · β)
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where L is the total loss; PV is the present value of lost earnings; Y is the mean annual earnings; α
is an adjustment factor to account for the part of the school year when schools were closed; r is
the rate of return on one year of schooling; S is the total number of students; and β is an adjustment
factor to allow for some distance learning during the period of school closure.
Previous studies have documented average rates of return to schooling by income level. The
returns vary by country and country group, but not by very much (see Table 1).
Table 1: Returns to Schooling (Percent)
Income group
Returns
Low
9.3
Middle
9.2
High
8.2
World
8.8

Source: Psacharopoulos and Patrinos (2018)

We use an even more conservative estimate and assume that every additional year of schooling
equates to about 8 percent in additional future earnings. 44 Therefore, the returns to education
estimate, r, that we use here is 8 percent. We then use the number of months of education closures
to estimate the loss in marginal future earnings. For example, if Country X closes its schools and
universities for four months, – that is, 1/3 of the school year – then the loss in marginal future
earnings would be 2.64 percent per year over a student’s working life. Therefore, our earnings
adjustment for Country X, α, is 2.64 percent.
We use mean annual earnings, Y, of employees in 2011 PPP dollars from ILO or the World Bank
JoIn database. The data is country-specific where available; otherwise we calculate the average for
a country's income class. The ILO (2020) data are from the ILOSTAT database
(https://ilostat.ilo.org/, retrieved May 2020) and from the World Bank (2020b) the data is from the
Global Jobs Indicators Database (https://datacatalog.worldbank.org/dataset/global-jobsindicators-database, retrieved May 2020). We also adjust the aggregate loss by assuming that not
all future workers will always be employed by giving a range of estimates based on labor force
participation (Azevedo et al. 2020).
To estimate the present value (PV) of lifetime earnings, we assume a working life of forty-five
years and a three percent discount rate for all groups. We use data for the total number of students,
S, from UNESCO.
We assume that some of the learning loss will be mitigated by distance learning measures.
Therefore, we include β, an adjustment factor to allow for some distance learning during the period
of school closure. We assume an optimistic level β, at 0.9, indicating that only 10 percent of
students suffer learning loss due to the distance learning opportunities, a conservative estimate that
assumes that having distance learning opportunities equates with learning. The actual learning
losses might be considerably higher. 45 Our estimate of distance learning coverage comes from
UNESCO. Finally, we use World Bank data on GDP by country. We estimate total losses within
a range by adjusting labor force participation between 0.7 and 1.0.
7

Findings
We apply our model and assumptions to the world’s country groups and to the world economy
overall. The estimated present value loss in earnings at the individual level is US$2,833 in lowincome countries, US$6,777 in middle-income countries, and US$21,158 in high-income
countries. At the global level, this loss is US$11,117 at the individual level.
While this may not sound like too much of an individual price for young people to pay in the fight
against COVID-19, a look at the impact for all affected students—more than 1.5 billion—is much
more sobering. The total estimated losses range from US$360 billion in low-income countries, to
US$6.8 trillion in middle-income countries, and US$4.9 trillion in high-income countries. The
global impact is US$15.1 trillion. Even if we adjust to the lower bound estimate of labor force
participation, these losses are still large. They range from US$252 billion for low-income
countries, to US$4.8 trillion in middle-income countries, to US$3.4 in high-income countries, and
a global impact of US$10.6 trillion.
In terms of current year GDP, by country income group, the losses range from 61 percent in lowincome countries, 22 percent in middle-income countries, and 9 percent in high-income countries.
At the global level future earnings losses represent about 18 percent of current global GDP. Even
when we adjust for labor force participation, the losses range from 43 percent in low-income
countries, 15 percent in middle-income countries, and 6 percent in high-income countries.
Globally, these losses represent at least 12 percent of current global GDP (see Table 2).
Table 2: Cost of school closures due to earnings losses as a
percent of GDP, by country income group and for the world
Losses as % of GDP
Income Group
(1)
(2)
Low
61
43
Middle
22
15
High
9
6
World
18
12
Notes: (1) assuming full labor force participation; (2) assuming
70% labor force participation.
Source: Authors’ calculations

The estimates clearly differ by country income group because there are many more students in
middle-income countries and much higher earnings in high-income countries. The estimated losses
for low-income countries are devastating given already low earnings, depressed growth forecasts,
and higher levels of poverty. In middle-income countries, the estimated losses are also substantial,
since more than 1 billion of the 1.5 billion students affected by school closures live in middleincome countries.
The last few decades have seen a tremendous growth in tertiary education enrollments; now more
than triple what they were in the 1970s. The wage premium associated with obtaining a university
8

degree is also high and has been increasing over time. Since tertiary students tend to have higher
wages, they will lose more in absolute terms than will students with lower levels of education. Of
the 1.5 billion students affected by the COVID-induced school closures, 15 percent are in a tertiary
level institution. On average, tertiary graduates earn almost twice as much as those with only
secondary schooling, and 2.7 times more than those with less than secondary.
Therefore, in terms of annual losses due to COVID-induced school closures, tertiary graduates
stand to lose $725 a year, in present value terms, almost $18,000 over a lifetime. Secondary school
graduates will lose $363 a year and almost $9,000 over a lifetime, while those with less than
secondary will lose $272 a year and $6,700 over a lifetime. But since most students around the
world are in primary – at 49 percent – or secondary school – at 39 percent, then in terms of
aggregate losses they will be much higher at the lower levels, between US$6.5 and US$9 trillion.
But the earnings losses will hurt those with lower levels of schooling more as they are likely to
move many people to a level of income that will make it difficult to meet basic needs. The
proportionate impact on a low-wage earner is, therefore, greater in absolute terms as it will affect
their ability to achieve food security, affording housing, and so on, compared with a relatively
high-wage earner.
Discussion
We estimated the costs of COVID-19 school closures on lifetime earnings for today’s enrolled
students, and the losses in GDP for low-, middle- and high-income countries, for primary,
secondary and tertiary education, as well as the world as a whole. Our estimates confirm previous
findings 46 and we conclude that the costs of the COVID-19 school closures are troubling. The
estimated present value loss in earnings at the individual level is US$2,833 in low-income
countries, US$6,777 in middle-income countries, and US$21,158 in high-income countries. At the
global level, this loss is US$20,404.
These figures may seem a manageable price for young people to pay in the fight against COVID19 at an individual level. However, when taking into account all affected students—more than 1.5
billion worldwide - the final estimate is much more sobering. Our total estimated losses in foregone
lifetime earnings for current enrolled students range from US$252-$360 billion in low-income
countries, to US$4.8-$6.8 trillion in middle-income countries, and US$3.4-$4.9 trillion in high
income countries. The total global losses amount to US$11-$15 trillion.
In terms of current year GDP, the losses range from 43-61 percent in low-income countries, 1522 percent in middle-income countries, and 6-9 percent in high-income countries. At the global
level the future earnings losses represent 12-18 percent of current global GDP. These estimates are
in line with Azevedo et al. (2020) 47 – but differ because we include tertiary education but not the
impact of lower levels of learning. They are also in line with country level analyses for the Czech
Republic, 48 Norway, 49 Ghana, 50 and Malawi. 51
One limitation of our research is that it does not sufficiently account for differences in the quality
of schooling across countries. We also do not explicitly consider the impact of lost early childhood
education opportunities. And we do not consider distributional aspects. It is expected that
socioeconomically disadvantaged groups will fare worse in terms of income losses. Yet, it is most
9

likely that those from poorer backgrounds and lower levels of schooling will suffer most. We hope
to address these questions in future research.
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