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Abstract

We evaluate the 1968 H3N2 Flu pandemic’s economic cost in a cross-section of 52 coun-
tries. Using excess mortality rates as a proxy for the country-specific severity of the pan-
demic, we find that the average mortality rate (0.0062% per pandemic wave) was associ-
ated with a decline in output of 2.4% over the two pandemic waves. Our estimates also
suggest the losses in consumption (-1.9%), investment (-1.2%), and productivity (-1.9%)
over the two pandemic waves. The results are robust across regressions using alternative
measures of mortality and output loss. The study adds to the current literature new empiri-
cal evidence on the economic consequences of the past pandemics in light of the potential
impacts of the Covid-19 pandemic on productivity.
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Introduction

The spread of a new coronavirus (Covid-19) in early 2020 has caught the world by surprise
and led to a dramatic contraction in the global economy. Our understanding of pandemics’
macroeconomic impact was limited, based only a handful of studies on previous pandemic
outbreaks. There were three significant global influenza pandemics since the early twenti-
eth century: 1918, 1957, and 1968." The first one, in 19181920, was by far the most cata-
strophic and has received the most research attention (e.g., Beach et al. 2020).

! The more recent 2009 ‘Swine flu’ HIN1 pandemic turned out to be significantly less costly that feared

at its onset. There is also research evaluating the economic impacts of the 2009 Swine Flu (e.g. Rassy and
Smith 2013). Another recent coronavirus pandemic, SARS, has been researched more, but its spatial spread
was limited to a few countries (Noy and Shields 2019).
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Why are there so few empirical studies evaluating the impact of past pandemics on
economic growth more generally? Apart from the fact that those events are thankfully
rare, data constraint is an important factor explaining this gap in our current knowledge,
especially for events before the twenty-first century. Only a few empirical studies esti-
mate the adverse impacts of the 1918 Influenza at the aggregate level (e.g., Karlsson
et al. 2014; Barro et al. 2020; Bodenhorn 2020; Dahl et al. 2020). Yet, even for the 1918
pandemic, the difficulties in separating the pandemic’s impact from the war and the pau-
city of reliable data have prevented much quantification of its economic impact (Noy
et al. 2020). Here, in contrast, we focus on the 1968 influenza pandemic, an event that
is closer in time, documented with a lot more economic data and probably more reliable
mortality data, and can better serve as a useful comparator to the current global predica-
ment. Surprisingly, though, the 1968 pandemic’s consequence on economic growth has
yet to be studied. This is what we undertake herein.

For the current Covid-19 pandemic, recent works attempt to identify the pandemic’s
adverse effects on economic growth separately through demand and supply channels.
Demand-side channels capture the consequential effects on consumption, investment,
trade, and travel, while supply channels reflect workforce and supply-chain disruptions
and the rising costs of doing business (Guerrieri et al. 2020; World Bank 2020).

Besides the useful distinction between demand and supply effects, another important
puzzle is whether epidemics can affect longer-term productivity and growth. In prin-
ciple, pandemics could affect labor productivity through their direct impact on human
health and indirectly by affecting skill acquisition and capital investment. In principle,
an influenza epidemic can have permanent consequences on the productivity of an econ-
omy. Even if the productivity growth rate returns to its pre-pandemic value, it might be
that the productivity level will always lie below the path it would have followed in the
absence of the epidemic. The objective of our study is to assess how large these effects
are empirical. To the best of our knowledge, only Guimbeau et al. (2020) studied and
found negative effects of the 1918 influenza on agricultural productivity using district-
level data in the Brazilian city of Sao Paulo.

Here, we investigate the impact of the 1968 H3N2 influenza pandemic on output
and productivity in a cross-section of 52 countries. The H3N2 was the first pandemic
spreading rapidly through international air travel (Viboud et al. 2005). According to
recent estimates, it affected 30—57 percent of the global population, with the mortality
rates estimated in the range of 0.02—0.03 percent. It was a less lethal pandemic than the
HINT influenza pandemic of 1918 (World Bank 2020).

We contribute to the ‘economics of pandemics’ literature by analysing the economic
cost of the H3N2 pandemic using historical data on mortality rates (two waves) obtained
from the World Health Organization database on the International Classification of Dis-
eases. We find that the pandemic reduced output growth rate by 2.4% cumulatively over
the two seasons (mortality rate was 0.0062% per season) and productivity by 1.9%. The
evidence also shows that the pandemic shock led to a reduction in private consumption
and investment by 1.9% and 1.2%, respectively. Our study cannot incorporate the effi-
cacy of non-pharmaceutical interventions due to the lack of data.

The rest of the paper is organized as follows. Pandemics and Development presents
the background of the pandemic, and Data Description shows the data available. Empir-
ical Specification describes the empirical specification, followed by the estimation
results in Estimation Results. Conclusion concludes.
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Table 1 Estimated mortality and infection rates of the Influenza pandemics since the past century

Event 1918-1920 1957-1958 1968-1970 2009-2010
Deaths (% of global population) 1.0—5.7 0.03 -0.05 0.02-0.03 0.001 - 0.004
Infections (% of global population) 28 42—55 30-57 24
Reproduction number 1.80 1.65 1.80 1.46

Source: World Bank (2020); Biggerstaff et al. (2014).

Pandemics and Development
Background of the H3N2 Flu Pandemic

Three worldwide (pandemic) influenza outbreaks occurred in the last century, including
the HIN1 pandemic in 1918-1920, the H2N2 pandemic in 1957-1958, and the H3N2
pandemic in 1968-1969; the three are also colloquially known as the Spanish, Asian, and
Hong Kong flu pandemics.? Each event differed from the others concerning the aetiologi-
cal agent, its epidemiological characteristics, and the associated disease severity. These
influenza pandemics did not occur at regular intervals. In the two that occurred with mod-
ern virology tools available (1957 and 1968), the causative viruses’ antigen showed major
changes from the corresponding antigens of immediately antecedent strains. Among the
past events, the 1918 pandemic was the most severe, with the mortality rate ranging from
1 to 5 percent of the global population. However, the 1957 Influenza spread most widely,
with more than 40% of the global population likely got infected (Table 1).

The influenza A (H3N2) virus combines two genes from an avian influenza A virus: the
new H3 hemagglutinin and the N2 neuraminidase (from the 1957 H2N2 virus). Although
the new disease-causing virus identified in 1968 was extremely transmissible (its reproduc-
tion number® was similar to the HIN1 strain from 1918), the disease severity was milder
than both previous flu pandemics. It emerged in Hong Kong on the 13" of July 1968, and
reached its maximum intensity in two weeks, lasting some six weeks in all with 500,000
cases in Hong Kong in July. The outbreak was the largest in Hong Kong since the 1957
pandemic (Jester et al., 2020). About 15% of the population across all age groups was
affected, but the mortality rate was low, and the clinical symptoms were typically mild
(Chang 1969).

That year, the World Health Organization warned of its possible worldwide spread
on 16 August 1968 and identified it as the cause for epidemic outbreaks in other parts
of the world. Viboud et al. (2020) show that the H3N2 epidemic started in the last quar-
ter of 1968 in the northern hemisphere countries, while the southern-hemisphere countries
started to experience the epidemic in 1969. Air travel (an estimated 160 million persons
during the pandemic) facilitated rapid transmission worldwide (Jester et al., 2020). Jackson
et al. (2010) use various published data to estimate that the first-wave reproduction number

2 Since the current accepted standard, adopted by the WHO, is not to name a pandemic after the first pub-
licized location of its emergence, we continue to refer to these events by the official influenza virus strain
name.

3 Reproduction or basic reproduction number is defined as the average number of secondary cases associ-
ated with a typical infectious case. It is an important parameter of transmissibility.
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was between 1.1 and 2.1, and the second-wave reproduction number was possibly higher,
between 1.2 and 3.6.

The 1968 H3N2 flu caused between 500,000 and two million deaths in two waves
(1968-1969 and 1969-1970). As the epidemic progressed (initially in Asia; Singa-
pore, Taiwan, the Philippines, Vietnam, and Malaysia), geographic patterns of mortality
emerged. In North America, most deaths occurred during the first pandemic season. In
Europe and Asia, 70% of the deaths happened during the second pandemic season.*

Economic Growth before the 1968 H3N2 Pandemic

The 1960s saw a rapid expansion in real economic activity associating with high employ-
ment and investment, price stability, productivity improvement, and freer trade (FED 1967;
United Nations 1969). For OECD countries, the rapid growth was due to a high capital
formation rate ranging from 14% in the United Kingdom to 30% in Japan, coupled with
significant human-capital accumulation. For the first half of the 1960s, a shift of labor out
of agriculture increased productivity by 10%—15% in France, Germany, Italy, and Japan
(FED 1967). Many developing countries were also recording high growth, thanks to capital
inflows and their demographic dividends.

Pandemics and Economic Growth

A now growing body of literature has examined the economic costs of pandemics over
the short-to-medium-term horizon. Pandemics’ macroeconomic impacts could stem from
effects on aggregate demand and aggregate supply adjustments. The expected loss in dis-
posable income associated with the epidemic would reduce private consumption for the
demand side. Lockdown and travel ban measures to slow the spread of the disease, for
instance, can affect aggregate demand as well. Fear and uncertainty, and the disruptions
associated with them, cause more precautionary behavior and a further drop in demand.

Social-distancing requirements reduce productivity and investment. The decline in
international trade and the rising cost of doing business disrupt the global value chains,
further compounding the supply side issues from workers’ exposure to lockdown, infec-
tion, and mortality. Thus, the pandemics’ supply-side effects are likely through lower pro-
ductivity, adverse impact on investment, labor supply, and total factor productivity (Dieppe
2020; World Bank 2020).°

For the 1918 pandemic, Barro et al. (2020) find that it lowered real GDP and con-
sumption by 6% and 8%, respectively, in cross-country data. Dahl et al. (2020) find that

4 Viboud et al. (2020)’s findings suggest that the 1-year delay in mortality might be the most common
experience in continents other than North America. They hypothesize that this phenomenon may be
explained by the higher pre-existing neuraminidase immunity (from the A/H2N2 era) in other places rather
than North America, combined with a subsequent drift in the neuraminidase antigen during 1969/1970.

5 Pandemics can also lead to permanent changes in productivity through other channels. For example,
higher unemployment, especially among young workers, can lead to de-skilling or permanent loss of oppor-
tunities to acquire new skills, which can lead to persistent reductions in the accumulation of human capital.
Besides, pandemics affect mental health in ways that may imperil labor productivity. While there are mul-
tiple channels through which productivity could be adversely affected, there might be other indirect effects
on productivity. For example, a shift to work-from-home could, in principle, be productivity-improving for
some sectors and occupations.
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it resulted in a V-shaped recession using municipality-level data from Denmark. Using
regional data from Sweden, Karlsson et al. (2014) find that the 1918 pandemic led to a
persistent increase in poverty rates and reduced capital return. Bodenhorn (2020), focus-
ing on the Southern United States, find that the 1918 Influenza reduced retail sales and
manufacturing activity. Garrett (2009) finds that geographic areas with higher influenza
mortality saw a relative increase in wages from 1914 to 1919 census years, consistent with
the effect of labor shortages. Guimbeau et al. (2020) find robust evidence of contemporary
and persistent effects on health, educational attainment, and agricultural productivity using
district-level data in the Brazilian city of Sao Paulo. Noy et al. (2020) examined the Japa-
nese textile industry, and find that a prefecture with the mean excess mortality experienced
a 28.3 percent reduction in annual textile output. There is so far no study on the H2N2 and
H3N2 pandemics that can offer comparable lessons.°

The recent literature with regards to the ongoing Covid-19 pandemic has provided some
useful insights. Martin et al. (2020) introduce a household-level model to assess the socio-
economic impacts of Covid-19 on per capita consumption losses and depletion of savings.
Using an agent-based model of out-of-equilibrium economic dynamics to estimate the cost
of the Covid-19 lockdowns, accounting both for direct impacts of the lockdowns and its
propagation through the global supply chain, Mandel and Veetil (2020) estimate the total
impact amounting to 9% of global GDP. Considering the demand perspective, Nakamura
and Managi (2020) calculate the overall relative risk of the importation and exportation
of Covid-19 from every airport in local municipalities around the world, based on global
spatial and mapping information under three scenarios of air travel restriction. The relative
risk of importation and exportation of Covid-19 clearly shows that not only China, Europe,
Middle East, and East Asia, but also the U.S., Australia, and countries in Northeast Asia
and Latin America are subject to such risk.

Likewise, in a two-step Vector Auto-Regressive (VAR) model to forecast the effect of
the virus outbreak on the economic output of the New York state, Gharehgozli et al. (2020)
predict annualized quarterly growth rate of real GDP to be between -4% to -4.3% for the
first quarter and between -19.8% to -21.7% for the second quarter of 2020. Considering an
artificial neural network model to forecast GDP loss in eight major countries, the findings
show that the April to June quarters of 2020 saw a significant decline in economic growth
in all countries while the annualized GDP growth is expected to reach double-digit nega-
tive growth rates in most countries (Jena et al. 2021).

NPIs might play a role in mitigating the economic decline from a pandemic by reducing
the spread of the virus and thus retaining more confidence in business activity and invest-
ment. For instance, Kurita and Managi (2020) and Katafuchi et al. (2020) point out that
social stigma can effectively prevent people from going out and possibly spreading Covid-
19 infection. These studies show both theoretical analysis and empirical evidence that non-
legally binding Covid-19 policies, i.e., a declared state of emergency reduce the share of
people going out through self-restraint behaviour.

® There is some research estimating the economic consequences of other biological disasters since the
1980s (including AIDS, SARS, Ebola, and Zika, e.g., Lee and McKibbin 2004; Siu and Wong 2004;
Keogh-Brown and Smith 2008; Joo et al. 2019; and Noy and Shields 2019), and some evaluating the
impacts of the current Covid-19 pandemic (e.g., Andersen et al. 2020; Baker et al. 2020; Banco de Espana
2020; Chen et al. 2020; Coibion et al. 2020; and Guerrieri et al. 2020). The former is not directly relevant,
given the differences in the epidemioloigical characteristics of the diseases involved.
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Table 2 Excess mortality and economic outcomes during the H3N2 pandemic

Obs Mean S.D Min Max
excess_a (baseline, in %) All 52 0.0076 0.0062 0 0.0233
Northern hemisphere 43 0.0068 0.0068 0 0.0233
Southern hemisphere 9 0.0115 0.0115 0.003 0.0217
excess_b All 52 0.0085 0.0069 0 0.025
(in %) Northern hemisphere 43 0.0079  0.0071 0 0.025
Southern hemisphere 9 0.0115 0.0115 0.003 0.0217
excess_c All 52 0.0066 0.0059 0 0.0224
(in %) Northern hemisphere 43 0.0061 0.0058 0 0.0224
Southern hemisphere 9 0.0090 0.0060 0 0.0189
Output Outputl (baseline) 52 1.30 2.74 -8.35 6.61
Output2 52 1.54 3.79 -12.32 10.48
Output3 52 1.12 2.74 -8.71 6.89
Productivity Labor productivity 46 1.61 2.92 -9.35 7.24
(baseline) TFP 45 2.74 2.81 7.14 8.58
Consumption (baseline) 52 1.43 4.29 -8.39 13.13
Investment (baseline) 52 0.91 1.79 -2.83 6.54

Source: WHO, PWT 9.1, and authors’ calculation.

Baseline: Averaged 1968-70 deviation (for the Northern hemisphere) and averaged 1969-70 deviation (for
the Southern hemisphere) from pre-pandemic (1965-67).

Output 2; excess_b: Averaged 1969-70 deviations from pre-pandemic (1965-67).

Output3; excess_c: Averaged 1968-70 deviation (for the Northern hemisphere) and averaged 1969-70
deviation (for the Southern hemisphere) from pre-pandemic (1963-67).

Data Description
Defining Excess Mortality

Most influenza victims die of pneumonia or pneumonia-like complications that
develop due to the immune system’s response to the viral infection (Viboud et al.,
2016; Bodenhorn 2020). Regarding the severity of a pandemic across countries, excess
mortality rate—the number of deaths in the pandemic years over the population relative
to the average pre-pandemic mortality rate, is considered a better measure than measured
infection rate. The heterogeneous mortality patterns from a pandemic indeed reflect differ-
ences in how effectively countries have managed the associated outbreaks, the resilience of
the economy, and the preparedness of their healthcare system. Thus, the baseline index for
pandemic intensity (“excess_a” variable in Table 2) is the average annual excess mortality
rate (i.e., excess deaths as a percent of the population) caused by Influenza and pneumo-
nia during the two pandemic seasons of 1968/69 and 1969/70. Data on mortality rates are
from the International Classification of Diseases of WHO (versions ICD-7 and ICD-8): the
main disease codes 470-517 and 480—493. A caveat is the mortality data is available only
on annual basis from WHO. Subject to the data availability, we have 52 countries in the
sample including mostly high-income countries and some upper-middle-income countries.
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Excess deaths are the number of deaths in the pandemic years relative to the average
pre-pandemic mortality rate for 1965-1967. Also, as mortality data is available from the
past pandemics in the twentieth century, related works in the literature use excess mor-
tality rates to examine their impacts on the economic dependent variables (e.g., Viboud
et al., 2016; Correia et al. 2020; Barro et al. 2020; Bodenhorn 2020; Dahl et al. 2020,
and Noy et al. 2020). In particular, our excess mortality estimates for country i are as
follows:

Excess; = Mortality rate; p,nqemic perioa — Mortality rate; 1965_1967 1)

The pandemic period is from 1968 to 1970 for the Northern hemisphere and 1969 to
1970 for the Southern countries; Appendix Table 9 provides the climatic region list. Our
analysis thus considers the seasonality of the virus trans-mission among the Northern
and the Southern hemispheres. Specifically, the baseline measure uses an average excess
mortality rate from 1968 to 1970 for 43 countries in the Northern hemisphere and the
1969-1970 period for 9 countries in the Southern hemisphere. After accounting for the two
pandemic seasons’ duration, the total excess mortality rate is around 0.023%, consistent
with the literature’s estimated mortality rates (Table 1).

Many countries might not be significantly affected by the pandemic in 1968, and
most countries had much higher mortality rates in the second wave 1969/1970. We use
an alternative measure of the pandemic for robustness, defining the 1969—-1970 period
as the pandemic period (“excess_b” variable in Table 2). On average “excess_b” is 11%
higher than “excess_a,” the baseline measure for the northern hemisphere. The correla-
tion between the two measures of excess mortality is 0.95. Also, we construct another
alternative measure of excess mortality (excess_c) using the period 1963-1967 as the
comparison period. On average “excess_c” is 13% lower than the baseline measure
“excess_a”.

Output Measures
AY; =Y, pandemic period — Y 1965-1967 )

Equation (2) defines the deviation of the average real GDP growth rate during the two
pandemic waves from that in the preceding period 1965-1967 (Outputl as the outcome
variable AY;). The mean of this variable “Outputl” is 1.30%. For robustness, we use other
measures of output. The variable “Output2” in Table 2 is from Eq. (2) applied to the pan-
demic period 1969—-1970. The variable “Output3” uses the pre-pandemic period from 1963
to 1967. The correlation coefficients of these output measures are about 0.9 (Appendix
Table 8).

Productivity Measures

We apply Eq. (2) to define “labor productivity” and “TFP” as the outcome variables, fur-
ther shown in Table 2, measuring the deviations of the productivity growth rates during the
pandemic from those in the preceding period (as the outcome variables). Labor productiv-
ity is the real output per worker. Total factor productivity TFP is the real output divided by
the weighted productive capital input and the weighted labor input from the Penn World
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Tables 9.17 We have 46 countries with data on labor productivity and 45 countries with
TFP®. The average labor-productivity deviation is 1.61%, and the TEP deviation is 2.74%.

Consumption and Investment

Using Eq. (2) to define the consumption and investment as the outcome variables Y,
Table 2 shows, respectively, the deviations of real consumption and investment growth
rates during the pandemic from those in the preceding period. The average deviation in
consumption is 1.43%, and the investment deviation is 0.91%.

Control Variables

We use a set of control variables in our estimation following the literature, including infla-
tion, government spending, trade openness, years of secondary schooling, population
growth, and political right index all in the pre-pandemic period. Our selection of these
controls follows Brainerd and Siegler (2003), Guimbeau et al. (2020), and Correia et al.
(2020). Demographic, geographic, and initial economic factors control for differences in
the pre-pandemic conditions. The demographic and geographic characteristics may also
influence the mortality patterns of affected countries at the onset of an influenza outbreak;
thus, we do not control these factors. Also, Correia et al. (2020) suggest that places with
better institutions may have a lower cost of intervening and relatively better economic
prospects during influenza outbreaks. Hence, we control for quality institutions using as a
proxy the political right index.

Our controls are consistent with the literature; for example, a study by Guimbeau et al.
(2020) on the consequential effect of the 1918 Influenza on agricultural productivity in
Brazil.” Data on output, productivity, and control variables are from Penn World Tables 9.1
and World Development Indicators; more details are in Appendix Tables 6, 7, 8 and 9.

Empirical Specification

To estimate the association between the H3N2 pandemic and output growth and TFP, we
use a cross-section of 52 countries with available data to examine the pandemic as a com-
mon shock that affected all countries in the two pandemic waves 1968/69 and 1969/70.
The dependent variables are the deviations of growth and productivity during the pandemic
seasons from the preceding period (1965-1967). The estimating equation is as follows:

7 In the PWT 9.1, the ‘productive capital input’ measures firstly introduced are more appropriate for com-
paring productivity across countries and over time than the capital stock measures previously in the PWT
9.0. Specifically, measures of physical and human capital and estimates of productivity are based on the
translog production function which allows for substitution elasticities to differ across countries and over
time. In addition, the authors improve the measure of physical capital by estimating the user cost of capital
and comparing the implicit rental price of capital and the level of capital services rather than capital stock.

8 The TFP level is in current PPPs with the United States as the base country, thus, we drop the US in the
specification of TFP. Six countries in the sample do not have data on productivity include: Honduras, Mau-
ritius, Nicaragua, Panama, Paraguay, and El Salvador.

% See also Engelbrecht (1997); Dowrick and Nguyen (1989); Madsen (2007); Bonfiglioli (2008); Ayhan
Kose et al. (2009); Ang and Madsen (2013); Oulton and Sebastia-Barriel (2013); Dua and Garg (2019).
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AY; = a Excess, + f X, , + u; 3

where AY; is the outcome variable of country i (output growth, TFP, consumption growth,
investment growth). Excess; is the intensity of the pandemic, measured as the excess death
rate from Influenza and pneumonia. X; , is the set of lagged control variables including
inflation, government spending, trade openness, years of secondary schooling, population
growth, and political right index (all in the period 1965-1967; annual averages). u; is the
error terms. There are no significant correlations between the control variables and the
pandemic measures (see Appendix Table 8).

Estimation Results
Impact of the Pandemic on Output

We rescale the excess mortality variables by its standard deviation to interpret its economic
significance.!” The first two columns of Table 3 present the estimates of Eq. (3) without
control variables using the baseline measure (Outputl). Column 3.1 suggests that the pan-
demic (a standard deviation excess mortality rate of 0.0062%) reduced real output growth by
1.2% per pandemic season. Using excess_b (a standard deviation of 0.0069%) and excess_c
(a standard deviation of 0.0059%) provides consistent estimates. All pandemic measures
explain about 19 percent of the variation in output during the pandemic outbreak if there no
control variables.

The next two columns add control variables. Overall, the excess_a estimate in column
3.2 suggests an annual output loss of 1.2%; similarly, for column 3.3 using excess_b and
column 3.4 using excess_c. Thus, the two-year outbreak is associated with a cumulative
output loss of 2.4%. Using the Output2 (1969-70 deviation from pre-pandemic) gives
higher estimates (columns 3.5 to 3.7 of Table 3) relative to the baseline estimates, sug-
gesting that the adverse impact was larger in the second pandemic wave (1969/1970). The
estimates for Output3 (1963-1967 as the pre-pandemic period) are also consistent with
Outputl and Output2, shown in columns 3.8 to 3.10.

Table 4 provides estimates of real consumption and investment growth. The main results
are supportive of the output estimates, though smaller. For consumption, the findings are
consistent; the pandemic shock reduced consumption growth by 1.92% (column 4.3) and
investment by 1.16% (column 4.8) over the two pandemic waves in the baseline.

Given the fact that we have few countries with data on productivity, we further examine
the sensitivity of the estimates based on a sample of those 46 countries with productivity
data. The results are provided in Appendix Tables 10 and 11, in which the estimates appear
to be close to the baseline while the explanatory power generally increases.

Impact of the Pandemic on Productivity

The first two column of Table 5 report the pandemic’s estimated impacts on labor pro-
ductivity in the regressions without any additional controls. The pandemic reduced labor

10 In particular, the variable “excess_a” is weighted by its standard deviation which is 0.0062 (dividing the
original excess mortality rate by this number). Thus, the coefficient is interpreted as the impact of a one
standard-deviation pandemic shock (a rise in mortality rate by 0.0062%) on the outcome variable. Likewise,
the variable “excess_b) is weighted by its standard deviation which is 0.0069.
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productivity by 1% per pandemic wave; the explanatory power (R?) is 13%. Adding all the
regression controls, columns from 5.3 to 5.5 suggest that the loss in labor productivity is
just below 1%; the explanatory power (R?) is up to 37%. Over the two pandemic waves, the
H3N2 Flu thus reduced the labor productivity by roughly 1.9%. The estimates for TFP in
Table 5 give a similar pattern.

Overall, we find that the pandemic’s impact on consumption (-1.9%), investment
(-1.2%), output (-2.4%), and productivity (-1.9%) is very substantial. The main findings
support negative economic impacts on output and its components as well as the productiv-
ity, in the aftermath of the H3N2 Flu pandemic of 1968.

Conclusion

We find the excess mortality due to the 1968 H3N2 Influenza is associated with a
decline in output, productivity, consumption, and investment in a sample of 52 coun-
tries. Due to data constraints, we are unable to account for non-pharmaceutical interven-
tions (NPIs) in determining these outcomes. NPIs measures are designed to help reduce
the mortality rate but the associated economic costs are uncertain. On the one hand,
NPIs could have increased the economic costs of the pandemic, by imposing interrup-
tions to the flows of goods and services. On the other hand, NPIs could have decreased
these economic costs by preventing the spread of the virus, thereby enabling consump-
tion, investment, and production activities, or even by establishing better practices that
increase the confidence of individuals and firms in the economy (e.g., Noy et al. 2020).
As a result, the lack of NPIs data may bias our findings downward if those preventive
measures could have reduced the economic decline associated with Influenza.

Appendix

Table 6 Data sources

Variable Description Source

mortality The number of deaths from Influenza and pneumonia ~ WHO
(WHO disease codes are 470-517 and 480-493)

gdp real GDP at chained PPPs (in mil. 2011USS$) PWT 9.1

tfp Total factor productivity, at current PPPs (USA=1)

consumption Real private consumption in mil. 2011US$ (PPPs)

investment Real private investment in mil. 201 1US$ (PPPs)

govt spending

Share of government consumption to GDP (%)

pop Population (in millions)

working population ~ Number of workers (in millions)

cpi Inflation (difference in the CPI in logs)

open Trade openness: a dummy variable Wacziarg and Welch (2003)
school Years of secondary schooling WDI

pol Political right index www.freedomhouse.org

@ Springer
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