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Abstract

We conducted a large-scale retrospective survey to investigate how COVID-19

infection affected the labor outcomes of infected workers in Japan. Many infected

workers—including those without any COVID-19 symptoms—experienced some re-

ductions in hours worked or earnings immediately after infection. The negative la-

bor impacts often lasted for more than a month. The negative labor impacts were

particularly pronounced for contract workers, non-regular workers, workers without

remote-work availability, and those unvaccinated. Our estimate based on the survey

and other official statistics indicates that COVID-19 infection had a non-negligible

negative impact on the aggregate labor supply in 2022.
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1 Introduction

Many countries experienced a sharp decline in economic activities in the initial phase of
the pandemic, from which they only gradually recovered. Real GDP in April-June 2020
dropped from the previous year by 7.5 percent in U.S., 9.7 percent in Japan, and more than
10 percent in many European countries.1 Various infection-control measures—including
lockdown orders—likely played an important role in such declines in economic activities.
Meanwhile, with so many workers getting infected and experiencing days of isolation
as well as symptoms, COVID-19 infection itself might have played an important role in
depressing economic activities via the supply channel. Yet, neither official statistics nor
existing surveys give us any clues to understand the importance of this supply channel.

We conducted a large-scale retrospective survey to investigate how COVID-19 infec-
tion affected the labor outcomes of infected workers. In the survey, we identified workers
who experienced COVID-19 infection at some point during the COVID-19 pandemic and
asked them how their labor outcomes evolved after they got infected. We first character-
ize the labor impacts of infection by showing summary statistics. We then analyze how
these labor impacts are related to workers’ characteristics via regression analyses. Finally,
we combine the information in our survey with other official statistics to estimate the
aggregate labor supply reduction in Japan associated with COVID-19 infection.

Our main findings are as follows. First, many infected workers experienced reductions
in hours worked and income following the infection. During the isolation period, nearly
half of infected workers experienced reductions in hours worked, and more than a quarter
experienced a reduction in income. Some infected workers suffered from reduced hours
and income even after the isolation period, albeit to a smaller degree. Reductions in hours
and income lasted for a few months on average. When infected workers experienced an
income reduction, the size of the reduction was substantial: more than one third and
more than one fourth during and after the isolation period, respectively. Interestingly,
these negative labor impacts are present even for some workers without any symptoms;
more than 10 percent of the infected workers without any symptoms experienced hours
and income reduction after isolation.

Second, according to our regression analyses, these negative labor impacts were asso-
ciated with certain job characteristics. Workers without remote work availability, contract
workers, and non-regular workers were more likely to experience negative labor impacts,
both during and after the isolation period. Consistent with other research, we find that
female workers are more likely to experience negative labor impacts, albeit only during

1U.S. Bureau of Economic Analysis; OECD
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the isolation period. Older workers, low-income workers, and less educated workers are
also more likely to experience negative labor impacts during the isolation period.

Finally, we estimate that the effect of COVID-19 infection on the aggregate labor sup-
ply was very small in 2020 and 2021, but non-trivial in 2022. The reduction in hours
worked per infected worker was smaller in 2022 than in 2020 and 2021. However, the
number of infected workers was much higher in 2022 than in 2020 and 2021. With the lat-
ter factor dominating the former factor, the aggregate labor supply reduction associated
with COVID-19 infection is larger in 2022 than in 2020 and 2021. The estimated reduction
in the aggregate labor supply reduction in Japan is much smaller than that in the U.S.
Although the reduction in hours worked per infected worker is larger in Japan than in
the U.S., a substantially larger fraction of workers got infected with COVID-19 in the U.S.
than in Japan.

Our study contributes to the literature on the labor market during the COVID-19 pan-
demic. Some researchers have documented the magnitude and persistence of the effects
of the COVID-19 crisis on the labor market at micro and macro levels (Campello et al.,
2020; Coibion et al., 2020; Faberman et al., 2022; Forsythe et al., 2020; Fukai et al., 2021;
Su et al., 2022). Some researchers have emphasized the heterogeneity in the labor market
outcomes (Adams-Prassl et al., 2020; Albanesi and Kim, 2021a; Albanesi and Kim, 2021b;
Alon et al., 2020; Alon et al., 2022; Bluedorn et al., 2023; Coibion et al., 2020; Cortes and
Forsythe, 2023; Kikuchi et al., 2021; Kotera and Schmittmann, 2022; Shibata, 2021), while
others have focused on remote work (Bartik et al., 2020; Deole et al., 2023; Hansen et al.,
2023; Soh et al., 2024), the decline in the labor force participation rate (Abraham and Ren-
dell, 2023; Faberman et al., 2022; Lee et al., 2023), and the effect of lockdown or quarantine
policies (Baek et al., 2021; Bartik et al., 2020; Chetty et al., 2024; Chiba et al., 2025; Spiegel
and Tookes, 2021). Our paper differs from these papers in that we focus on the effects of
COVID-19 infection on the labor supply, as in Fischer et al. (2022) and Goda and Soltas
(2022).

We complement other studies that estimate the aggregate labor supply reduction asso-
ciated with COVID-19 infection. Many estimates are available for the U.S. (Abraham and
Rendell, 2023; Bach, 2022a; Bach, 2022b; Goda and Soltas, 2022; McKinsey & Company,
2023). We estimate the aggregate hours lost associated with COVID-19 infection in Japan.
To the best of our knowledge, this is the first estimate outside U.S.

Our survey also contributes to the literature on the symptoms of COVID-19. Re-
searchers have conducted various surveys to investigate COVID-19 symptoms in various
countries (Aiyegbusi et al., 2021; Alimohamadi et al., 2020; Cabrera Martimbianco et al.,
2021; Çalıca Utku et al., 2020; Chopra et al., 2021; Jacobs et al., 2020). However, most sur-
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veys do not ask participants how infection affected their work in detail.2 Our survey is
unique because we ask detailed questions about the labor outcomes of infected workers
following infection.

The rest of the paper is structured as follows: Section 2 describes how we obtained
the data. Section 3 summarizes the descriptive statistics with regard to attribution and la-
bor outcomes. Section 4 discusses heterogeneous labor impacts by conducting regression
analyses. Section 5 estimates aggregate labor supply reduction because of the workers’
getting infected with COVID-19. Section 6 discusses limitations of this study. Section 7
concludes.

2 Detail of the Survey

We conducted a survey from February 7, 2023 to February 16, 2023, in collaboration with
Cross Marketing Inc., an online market research company based in Japan.34 We restrict
our attention to those who lived in Tokyo and were aged between 20 and 64 at the time of
our survey. Our target was workers who had gotten infected with COVID-19 at least once
during the COVID-19 crisis. We conducted a screening survey to identify those individu-
als who had a job in March 2020—right before the COVID-19 crisis intensified—and had
gotten infected with COVID-19 at least once at the time of the survey. The distributions
of gender and age were matched to those in the Population Census.

In the survey, we asked the respondents a wide range of questions. The questions can
be roughly categorized into (i) demographic/socio-economic characteristics, (ii) medical
experiences related to COVID-19 infection, and (iii) labor market outcomes following the
infection.

For demographic/socio-economic characteristics, we asked the respondents their age,
gender, education, income in 2019, whether they lived with the elderly—older than 64
years old—or infants—below school age—at the time of infection, drinking habits, smok-
ing habits, and pre-existing health conditions. We asked them the type of employment—
regular or non-regular workers; self-employed, part-time, or full-time—industry, and the
availability of remote work.

2Chopra et al., 2021 and Jacobs et al., 2020 reports a substantial share of hospitalized workers could not
return to work. Although, it is unknown how long and how much they reduced labor supply.

3They register their attributions and e-mail addresses to the company so that they can receive survey
invitations. The company invited 162 thousand potential participants to the screening survey. The respon-
dents who completed the main survey received a reward.

4This survey was approved by the University of Tokyo’s Ethics Review Committee (Application No.22-
382)
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For medical experiences related to COVID-19 infection, we asked the respondents
when they got infected with COVID-19 and asked them to select all symptoms they expe-
rienced among a list of ten symptoms. We also asked the duration of each symptom: we
provided 11 choices ranging from ‘0 day’ to ‘more than 6 months,’ with 0 days indicat-
ing that the infected worker did not suffer from the symptom. We also asked about their
experience regarding the duration of being in hospital and being in isolation.

For labor market outcomes following the infection, we asked the respondents their
labor outcomes during and after isolation.5 We asked whether they had to reduce hours
worked and income during isolation.6 For those who reported a reduction, we further
asked the percentage reduction in income relative to the level just before infection.7 We
then asked the same set of questions regarding the labor outcomes after the isolation pe-
riod. For the labor outcomes after the isolation period, we also asked about the duration
of the reduction in hours worked and income for those who faced continued reductions
in hours worked or income after the isolation period.8

One important feature of our survey is that we asked about reductions in hours worked
and income from their levels right before infection, as opposed to right before the COVID-
19 crisis began. Many workers must have experienced changes in their hours worked
and income during the COVID-19 crisis due to reasons unrelated to their personal infec-
tion experience—demand factors. Thus, if we had asked about reductions from levels
that prevailed right before the COVID-19 crisis, those reductions may partly capture fac-
tors unrelated to infection. By asking the reduction from the level right before infection,
we isolate the effects of COVID-19 infection on labor outcomes from the effects of other
demand-related factors.

5Isolation is the stay-at-home requirement for a certain number of days after diagnosis. The duration
of isolation was defined by the Ministry of Health, Labour, and Welfare. However, the duration defined
was not always applied in reality. What our survey asks is each participant’s labor outcomes during their
isolation and after that.

6The income includes not only labor income but also other income such as subsidies.
7We do not ask the relative size of hours reduction but income reduction because people can hardly

answer the change in their actual hours worked on a daily basis.
8We also asked them about job separation. However, we do not use the data on job separation in our

analysis because the number of reports of having quitted/lost their jobs was very small.
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3 Descriptive Statistics

3.1 Individual Characteristics

Table 1 shows the summary statistics on key demographic, socio-economic, and medi-
cal characteristics of our respondents. As we described in the previous section, the par-
ticipants’ age and sex are distributed closely to the residents in Tokyo by construction.
Education distribution shows a larger share of university graduates than in official statis-
tics: According to National Census, 26.0 percent of workers aged between 20 and 64 in
Tokyo are junior-high/high school graduates, 63.3 percent are college/university gradu-
ates, and 7.1 percent are more highly educated. Income distribution is close to the official
statistics: According to Statistical Survey of Actual Status for Salary in the Private Sector
in 2021, 44.1 percent of workers in Tokyo earn less than 4 million yen and 41.0 percent
earn between 4 and 8 million yen. Industry distribution is also close to official statis-
tics: According to National Census, 0.4 percent of workers in Tokyo work in primary
industry, 14.6 percent work in secondary industry, and 85.0 percent work in tertiary in-
dustry. Employment-type distribution is also close to the official statistics. According to
Employment Status Survey, 57.6 percent of workers in Tokyo are permanently employed,
4.6 percent are non-permanently employed (contract workers), 23.3 percent are part-time
workers, and 14.5 percent are self-employed or in other employment-type. These data
suggest that the participants represent the residents in Tokyo reasonably well.

Although not shown in the table, among 9,765 effective samples, 77.7 percent are those
who first got infected in 2022. This large share reflects an explosive increase in the number
of cases from 2020 to 2022. As the survey captures the cases as of February 2023, only 8.9
percent are those who first got infected in 2023. Considering this small share, we do not
use the data of those who got infected in 2023 in estimating macro impact as presented in
Section 5.

3.2 Labor Outcome

Table 1 summarizes the labor outcomes during and after isolation. Overall, our survey
indicates large negative impacts of COVID-19 infection on labor outcomes. During the
isolation period, 45.4 percent and 25.4 percent of infected workers experienced reductions
in hours worked and income, respectively. Conditional on experiencing a reduction in
income, the average size of the income reduction is 59.2 percent. After the isolation period
is over, 17.9 percent and 13.2 percent of infected workers had a continued reduction in
hours worked and income from the previous month of their infection. Conditional on the
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Table 1: Summary statistics

Obs.
Age

20-29 1,286 (13.2%)
30-49 5,297 (54.2%)
50-65 3,182 (32.6%)

Gender
male 4,874 (49.9%)
female 4,891 (50.1%)

Live with elderly
yes 1,342 (13.7%)
no 8,423 (86.3%)

Live with infants
yes 1,634 (16.7%)
no 8,131 (83.3%)

Education
Junior-high/High school 2,026 (20.7%)
College/University 6,944 (71.1%)
Graduate school 795 (8.1%)

Income in 2019
< ¥6 mil. 6,731 (68.9%)
≥ ¥6 mil. 3,034 (31.1%)

Industry
Primary 26 (0.3%)
Secondary 1,517 (15.5%)
Tertiary 8,222 (84.2%)

Employment type
Permanent 5,874 (60.2%)
Contract 845 (8.7%)
Part-time 1,713 (17.5%)
Self-employed & Others 1,333 (13.7%)

Remote work
Available 4,123 (48.9%)
Partly available 2,047 (24.3%)
Unavailable 2,262 (26.8%)

Total 9,765 (100.0%)

continued reduction in income, the average size of the income reduction is 39.1 percent.
The reductions in hours worked and income lasted on average for 2.2 months and 3.1
months, respectively.

Looking at year-by-year variation, the negative impacts of COVID-19 infection became
smaller from 2020 to 2022 for some labor outcomes. Regarding labor outcomes during the
isolation period, while the share of workers experiencing hours reduction stays around
45 percent, the share of experiencing income reduction declined from 31.5 percent to 24.6
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percent. The average size of income reduction stays around 58 percent. Regarding labor
outcomes after isolation period, the share of experiencing hours reduction declined from
27.2 percent to 17.2 percent. The average duration of hours reduction became shorter from
5.2 months to 1.8 months. The share of workers experiencing income reduction declined
from 20.8 percent to 12.4 percent. The average size of income reduction declined from
53.1 percent to 37.5 percent, whereas the average duration of income reduction declined
from 7.7 months to 2.4 months.

Table 2: Labor outcomes by year

Year of getting infected
Total 2020 2021 2022–2023

During isolation
Hours reduction

Yes 4,437 (45.4%) 169 (45.1%) 398 (42.3%) 3,870 (45.8%)
No 5,328 (54.6%) 206 (54.9%) 544 (57.7%) 4,578 (54.2%)

Income reduction
Yes 2,478 (25.4%) 118 (31.5%) 286 (30.4%) 2,074 (24.6%)
No 7,287 (74.6%) 257 (68.5%) 656 (69.6%) 6,374 (75.4%)

Average size of
income reduction [%] 59.2 58.5 56.2 59.6

After isolation
Hours reduction

Yes 1,752 (17.9%) 102 (27.2%) 195 (20.7%) 1,455 (17.2%)
No 8,013 (82.1%) 273 (72.8%) 747 (79.3%) 6,993 (82.8%)

Average duration of
hours reduction [month] 2.2 5.2 3.2 1.8

Income reduction
Yes 1,291 (13.2%) 78 (20.8%) 162 (17.2%) 1,051 (12.4%)
No 8,474 (86.8%) 297 (79.2%) 780 (82.8%) 7,397 (87.6%)

Average size of
income reduction [%] 39.1 53.1 42.7 37.5

Average duration of
income reduction [month] 3.1 7.7 5.2 2.4

Total 9,765 (100.0%) 375 (3.8%) 942 (9.6%) 8,448 (86.5%)
Size of income reduction, duration of hours reduction, and duration of income reduction shown here are
statistics for those who reported a decline.

3.3 Symptoms and Labor Outcomes

Table 3 presents the labor outcome following infection, separately for the symptomatic
and the asymptomatic.

The presence of symptoms makes it more likely for the infected workers to experience
reductions in hours worked and income. During the isolation period, 46.4 percent and
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25.8 percent of symptomatic workers experienced reductions in hours worked and in-
come, respectively, as opposed to 27.0 percent and 18.3 percent of asymptomatic workers.
After the isolation period, 18.3 percent and 13.4 percent of symptomatic workers experi-
enced continued reductions in hours worked and income, respectively, as opposed to 11.9
percent and 10.7 percent of asymptomatic workers.

The size of the income reduction is larger for the symptomatic worker than for the
asymptomatic workers during the isolation period. Interestingly, the size of the income
reduction is larger, and the durations of reductions in hours worked and income are
longer, for the asymptomatic workers than for the symptomatic workers.

The effects of COVID-19 infection on the labor outcome for asymptomatic workers
likely capture the effects of the isolation policy and its scarring effects. They may also cap-
ture the possibility that an infected worker—even if they are asymptomatic—may have
to care for their possibly symptomatic infected cohabitants if an infected worker is more
likely to face infected cohabitants at the same time.

Table 3 shows the relation between the duration of symptoms on the one hand and
the duration of the reduction in hours and income on the other. According to the figure,
the longer the duration of the symptom is, the longer the reductions in hours worked and
income are (see top and bottom panels, respectively). Interestingly, the duration of hours
reduction and income reduction tends to be shorter than the duration of symptoms, sug-
gesting that many workers had to return to their work in full capacity while still suffering
from some COVID-19 symptoms.
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Table 3: Labor outcomes by prevalence of symptoms

Prevalence of symptoms
Total Symptomatic Asymptomatic

During isolation
Hours reduction

Yes 4,437 (45.4%) 4,301 (46.4%) 136 (27.0%)
No 5,328 (54.6%) 4,960 (53.6%) 368 (73.0%)

Income reduction
Yes 2,478 (25.4%) 2,386 (25.8%) 92 (18.3%)
No 7,287 (74.6%) 6,875 (74.2%) 412 (81.7%)

Average size of
income reduction [%] 59.2 59.5 51.5

After isolation
Hours reduction

Yes 1,752 (17.9%) 1,692 (18.3%) 60 (11.9%)
No 8,013 (82.1%) 7,569 (81.7%) 444 (88.1%)

Average duration of
hours reduction [month] 2.2 2.2 2.9

Income reduction
Yes 1,291 (13.2%) 1,237 (13.4%) 54 (10.7%)
No 8,474 (86.8%) 8,024 (86.6%) 450 (89.3%)

Average size of
income reduction [%] 39.1 38.6 48.5

Average duration of
income reduction [month] 3.1 3.0 4.3

Total 9,765 (100.0%) 9,261 (94.8%) 504 (5.2%)
Size of income reduction, duration of hours reduction, and duration of income reduction
shown here are statistics for those who reported a decline.

10



Figure 1: Duration of symptoms and the duration of the reduction in hours and income

4 Regression Analysis

4.1 Setup

We conduct regression analyses to understand factors associated with labor market out-
comes following infection.

Some labor outcomes in our survey—whether an infected worker experienced reduc-
tions in hours worked or income—are binary. We use a dummy variable to capture these
outcomes: the dummy variable takes the value of 1 if an individual i experienced a re-
duction in hours worked or income and the value of 0 otherwise. Other labor outcomes
in our survey—the size of reduction in income and the duration of reductions in hours
worked and income—take the form of a continuous variable. Regardless of whether the
outcome variable is a binary or continuous, we estimate the following linear equation:
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yi = β′xi + ϵi,

where β is a coefficient vector, xi is a vector of covariates of individual i, and ϵi is an error
term. Covariates xi include a set of dummy variables indicating age groups (30s/40s
and 50/60s); a dummy for female; a dummy for living with elderly; a dummy for living
with infant; a dummy for high education (college or more); a dummy for high income (6
million yen or more); a dummy for underlying diseases; a dummy for contract worker; a
dummy for non-regular worker; a set of dummies for industry; a dummy for availability
of at least partial remote work;9 and a set of dummies for infection waves (from the first
to seventh wave).

4.2 Results

Table 4 shows the regression results for the labor outcomes during the isolation period.
The first two columns report the results associated with dummy variables for reductions
in hours worked and income as response variables. The last column reports the results
associated with the size of the income reduction as a response variable. Due to the space
limitation, we only report coefficients of selected variables. Full results are shown in
Appendix C. The results in the first two columns indicate how each covariate is linked to
the likelihood of reducing hours and income in percentage points. The results in the last
column indicate how each covariate is linked to the reduction in income in percentage
points.

The likelihood of reducing hours and income is linked to several demographic/socio-
economic characteristics. Those who are older than 50 are more likely to experience re-
ductions in hours than those in their 20s, but are less likely to experience in reduction
in income. Females and those who live with the elderly are more likely to experience a
reduction in hours than males and those who do not live with the elderly. College and
university graduates are more likely to experience a reduction in hours than those with
lower education, but less likely to reduce income. Those who earned more than 6 million
yen are less likely to reduce hours and income than the lower-income workers.

Those with pre-existing health conditions and contract/non-regular workers are more
likely to reduce their income than those without them or permanent workers. Workers
in accommodation, food, and beverage industries are more likely to reduce hours and
income than those in agriculture. Workers who have remote-work availability are less

9Since our survey collected information on remote work availability only from employees, we only use
samples of employees.
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likely to reduce hours and income than those who cannot.
The relative size of conditional income reduction is also linked to several demographic/socio-

economic characteristics. Females, low-income workers, and those with pre-existing health
conditions experienced a larger relative reduction in income than the others. Contract
and non-regular workers experienced a larger relative reduction than permanent work-
ers. Those who did not have remote-work availability experienced a larger relative re-
duction than those who can. Those who were vaccinated twice at the time of infection
experienced a smaller relative reduction than those who are less vaccinated.

(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Age: 30s, 40s 0.0268 -0.0355∗ -0.609
(0.0171) (0.0142) (2.269)

Age: 50s, 60s 0.0720∗∗∗ -0.0463∗∗ -2.709
(0.0188) (0.0156) (2.533)

Female 0.0690∗∗∗ 0.0142 5.476∗∗

(0.0126) (0.00953) (1.895)

Living with elderly 0.0405∗ -0.0143 1.758
(0.0160) (0.0127) (2.146)

Living with infant 0.0122 -0.00477 -3.575
(0.0152) (0.0114) (2.279)

College or more 0.0514∗∗∗ -0.0300∗∗ 1.901
(0.0123) (0.0101) (1.672)

Income: ≥ 6 mil. yen -0.0384∗∗ -0.0351∗∗∗ -8.989∗∗∗

(0.0137) (0.00943) (2.245)

Having disease 0.0260 0.0395∗∗ 8.110∗∗∗

(0.0177) (0.0138) (2.395)

Contract worker -0.0193 0.0795∗∗∗ 8.346∗∗

(0.0184) (0.0153) (2.709)

Non-regular worker 0.0519∗∗ 0.312∗∗∗ 21.29∗∗∗

(0.0162) (0.0148) (2.048)

Accomodation,
food&beverage industry

0.274∗ 0.265∗∗ -10.68
(0.106) (0.0906) (7.729)

Remote work available -0.0669∗∗∗ -0.112∗∗∗ -12.44∗∗∗

(0.0133) (0.0105) (2.053)

Vaccine: ≥ 2 dozes 0.00552 -0.0171 -3.953∗

(0.0143) (0.0116) (1.921)
N 8432 8432 1949

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 4: Regression results with labor outcomes during isolation

We now turn to the regression results after the isolation period. According to Ta-
ble 5, workers with a college degree or more and those who have pre-existing health
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conditions are less likely to experience reductions in income than workers with workers
without a college degree and healthy workers, respectively. Contract and non-regular
workers are more likely to experience reductions in hours and income than permanent
workers. Workers in accommodation, food, and beverage industries are more likely to
reduce hours than those in the agricultural sector. Workers with remote-work availability
were less likely to experience reductions in hours and income than those without it. Fi-
nally, those who had been vaccinated at least twice prior to the time of infection are less
likely to experience reductions in hours than those who had been vaccinated less than
twice.

(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Age: 30s, 40s -0.0108 -0.0115 0.0512 0.415∗∗ 1.013∗∗∗

(0.0130) (0.0113) (0.264) (0.154) (0.287)

Age: 50s, 60s -0.00225 -0.0108 0.118 0.659∗∗ 1.461∗∗∗

(0.0144) (0.0125) (0.288) (0.209) (0.351)

Female 0.0127 0.00103 0.0699 0.0946 -0.506
(0.00893) (0.00757) (0.207) (0.162) (0.299)

Living with elderly -0.00239 -0.0194 -0.344 0.0871 -0.440
(0.0121) (0.0109) (0.234) (0.196) (0.385)

Living with infant -0.0110 -0.0147 0.151 0.451∗∗ 0.667∗

(0.0110) (0.00935) (0.242) (0.154) (0.330)

College or more -0.0146 -0.0359∗∗∗ -0.252 -0.0150 0.210
(0.00934) (0.00822) (0.183) (0.179) (0.288)

Income: ≥ 6 mil. yen -0.00839 -0.00903 -0.160 -0.0757 -0.159
(0.00945) (0.00774) (0.230) (0.196) (0.442)

Having disease 0.0508∗∗∗ 0.0237∗ 0.704∗∗ 0.558 -0.0975
(0.0141) (0.0119) (0.270) (0.319) (0.340)

Contract worker 0.0377∗∗ 0.0311∗∗ 0.261 -0.00878 -0.0365
(0.0142) (0.0118) (0.280) (0.219) (0.451)

Non-regular worker 0.116∗∗∗ 0.116∗∗∗ 1.041∗∗∗ -0.0143 -0.389
(0.0133) (0.0123) (0.224) (0.190) (0.307)

Accomodation,
food&beverage industry

0.198∗ 0.0906 -0.141 -0.774 -3.714∗∗∗

(0.0873) (0.0796) (0.508) (1.263) (0.654)

Remote work available -0.0322∗∗∗ -0.0513∗∗∗ -0.314 -0.00660 0.445
(0.00974) (0.00828) (0.220) (0.204) (0.375)

Vaccine: ≥ 2 dozes -0.0257∗ -0.0173 -0.412 -0.421 -1.067∗∗

(0.0110) (0.00979) (0.217) (0.250) (0.379)
N 8432 8432 964 1372 964

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 5: Regression results with labor outcomes after isolation

Workers in their 30s or older and those who live with infants experienced a longer du-
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ration of the reduction in hours and income. Workers with pre-existing health conditions
experienced a larger reduction in income than workers without them. Non-regular work-
ers experienced a larger relative reduction in income than permanent workers, whereas
workers in accommodation, food, and beverage industries experienced a shorter dura-
tion of income reduction. Those who had been vaccinated at least twice prior to the time
of infection experienced a shorter duration of income reduction than those who had been
vaccinated less than twice.

Vaccines mitigate negative labor impacts after the isolation period, though they do
not do so during the isolation period. We conduct mediation analysis to investigate how
vaccines affect labor outcomes. In particular, we add the duration of symptoms work-
ers experienced to the regression equation and estimate it. With this specification, the
coefficients on vaccines can be interpreted as the impact of vaccines other than the effect
through mitigating the symptom. This estimation result shows that the vaccine mitigates
labor outcomes mainly via shortening the duration of symptoms. We describe the details
of this mediation analysis in Appendix A.

We also investigate whether the relationships between individual characteristics and
labor outcomes vary across those with and without long-lasting symptoms.10 Specifically,
we conduct the regression analyses for each of two subgroups defined by the duration of
symptoms: those with symptoms lasting for longer/shorter than a month.11 Tables 11
to 14 in Appendix D show the coefficients from regression of the effects on the labor
outcomes during and after the isolation period for the those with symptoms lasting for
longer/shorter than a month. According to these tables, remote-work availability, em-
ployment type, and vaccines matter less for those with symptoms lasting for longer than
a month than for the others, though the low confidence level suggests the possibility of
non-robustness.

5 Macro Estimates

5.1 Method

We combine information from our survey with various assumptions from available of-
ficial statistics to estimate the aggregate reduction in hours worked in Japan associated
with COVID-19 infection. We estimate the aggregate reduction for each year of 2020,

10We do not include the variables for symptoms to avoid bad control: Symptom’s presence, duration,
and seriousness are affected by the sex and age, which we have as exogenous variables.

11As reported in Table 3, the number of asymptomatic samples is small. Therefore, we do not compare
the symptomatic and the asymptomatic.
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2021, and 2022. We proceed in three steps.
First, we estimate average reduction in hours for each year of infection and indus-

try. We begin by splitting the entire sample into sub-samples based on the year of in-
fection and industry. For each sub-sample, we compute average reduction in hours for
both during and after isolation. To obtain the average reduction in hours, we multiply
each participant’s (i) hours worked before the pandemic—a proxy for the hours worked
before infection—, (ii) the size of reduction in hours—which we proxy by the size of in-
come reduction during/after isolation conditional on reduction because our data does
not have information on the size of hours reduction —and (iii) the duration of hospital-
ization/isolation/hours reduction after isolation.

Second, we estimate reduction in hours per infected worker for each year. We take
average over industry of the average hours reduction for each year and industry, which
we derived in the first step. We use national industry composition from National Census
in 2020. By this procedure of taking industry-wise employment weighted average, we
can match our samples to data in terms of the distribution of workers’ industry, which is
not matched in our survey design.

Finally, we obtain the aggregate hours reduction due to infection by multiplying the
average reduction per infected worker obtained in the previous two steps with the num-
ber of infected workers. We compute the number of infected workers by multiplying (iv)
the number of infections and (v) the labor force participation rate.

In our baseline estimate—shown in the middle column of Table 6, we calibrate (i)
hours worked before the pandemic based on the median of the reported hours worked
from Employment Status Survey in 2018, (ii) size of income reduction based on our sur-
vey, and (iii) the duration of isolation/hours reduction after isolation based on our survey.
We calibrate (iv) the number of infections based on the number of infections aged between
20 and 69 published by the Ministry of Health, Labour, and Welfare and (v) the labor par-
ticipation rate based on that of age between 15 and 64 from the Labor Force Survey.

In addition to the baseline estimate, we estimate the reduction in aggregate hours un-
der two alternative assumptions regarding the aforementioned five parameters in order
to take into account various sources of uncertainties. The first and third columns of Table
6 summarize our calibration for low and high scenarios. We discuss the calibration details
for these two alternative scenarios in Appendix B.
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Low estimate Baseline High estimate

(i) Hours worked
before pandemic Lower limit Median Higher limit

(ii) Size of
hours reduction

during hospitalization during hospitalization during hospitalization
Same as baseline 100% Same as baseline

during isolation during isolation during isolation

Same as baseline 1 - Remote-work
availability

1 - 80% of Remote-work
availability

after isolation after isolation after isolation

80% of baseline Size of
income reduction 120% of baseline

(iii) Duration of
hours reduction

during hospitalization during hospitalization during hospitalization
Baseline - 1 day Reported duration Baseline + 1 day

during isolation during isolation during isolation
Baseline - 3 days Reported duration Baseline + 3 days

after isolation after isolation after isolation
Baseline - 1 month Reported duration Baseline + 1 month

(iv) Number of
cases age 20–59 age 20–69 age 20–79

(v) Labor
participation rate Age 15– Age 15–64 Same as baseline

Table 6: Assusmptions for aggregate labor supply impact estimations

5.2 Results

Figure 2 presents our estimates of the aggregate reduction in hours worked for 2020,
2021, and 2022. The left panel shows the average reduction in hours worked per infected
worker; The middle panel shows the number of infected workers; The right panel shows
the aggregate percentage reduction in hours worked from the level in 2019.

According to the left panel, the average reduction in hours worked declined over time.
It declined from 180 hours in 2020 to 105 hours in 2021 to 60 hours in 2022. This decline
likely reflects a decline in pathogenicity and shortened isolation periods.

Meanwhile, the number of infected workers increased over time, as shown in the mid-
dle panel: It increased from 136 thousand in 2020 to 792 thousand in 2021 to more than
12 million in 2022. This increase is consistent with the emergence of the omicron variant
at the beginning of 2022 that was substantially more transmissive than previous variants.
The average reduction in hours per infected worker and the number of infected workers
yield the aggregate labor supply reduction.

According to the right panel, the aggregate labor supply reduction is 0.02 percent in
2020, 0.06 percent in 2021, and 0.55 percent in 2022 of pre-pandemic hours worked in
Japan (25 million hours in 2020, 83 million hours in 2021, and 749 million hours in 2022).
Even though the hours reduction per infected worker was smaller in 2022 than that in the
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precedent years, the aggregate labor supply reduction is the largest in 2022 because the
number of infected workers increased explosively in 2022.

Figure 2: Estimated aggregate labor supply reduction from 2020 to 2022.

5.3 Comparison with estimates in U.S.

We compare the aggregate labor supply reduction in Japan with those in the U.S. There
are several estimates of how much COVID symptoms affected aggregate labor supply in
the U.S., such as Abraham and Rendell (2023), Bach (2022a), and Bach (2022b). Among
these estimates in U.S., Bach (2022a) features the similar framework with ours. Thus, we
focus on comparing our estimate with her estimate.12

To make an apples-to-apples comparison, we make a couple of an adjustment to the
estimate of Bach (2022a). First, Bach (2022a) considers infected workers with symptoms
lasting for longer than a month, whereas we consider infected workers with symptoms
lasting for longer than a month. We augment the estimate of Bach (2022a) to include in-
fected workers with symptoms lasting less than one month or no symptom, assuming
that they experienced reductions in hours that are half of the reduction experienced by
infected workers with symptoms lasting longer than one month, as in our estimate. Sec-
ond, we will compare the aggregate labor supply impact across Japan and the U.S. for
2020 and 2021âthe first two years of COVID-19 pandemic. Because the period considered
in Bach (2022a) is based on 22 months of data from January 2020 to October 2021, we

12The estimate of Bach (2022a) computed the aggregate labor supply impact of COVID-19 by identify-
ing the labor outcomes of infected workers following COVID-19 infection based on various surveys on
COVID patients. Abraham and Rendell (2023) and Goda and Soltas (2022) adopt an alternative approach.
They compute the reduction in hours worked following COVID-19 infection using longitudinal public sur-
veys, assuming that the excess health-related reduction in hours worked in the surveys is all attributable
to COVID-19. They compute the excess health-related reduction in hours worked as a gap between the
reported hours decline due to health problems and what would have been realized without the pandemic.

18



adjust her estimate obtained in the first step above by multiplying it by 24/22.
According to Table 7, the aggregate reduced hours worked in U.S. was more than more

than 40 times larger than in Japan. 1 million workers got infected with COVID-19 and
each infected worker lost 116 hours on average in Japan, whereas 124 million workers
got infected with COVID-19 and infected workers lost 36 hours on average in the U.S.
The number of infected workers in the U.S. was more than 100 times larger, whereas the
reduced hours per infected worker in the U.S. was less than a third of those in Japan.

Japan (our estimate) US (Bach, 2022a)

(i)
Hours reduction per

infected worker
116 hours 36 hours

(ii)
Number of

infected workers
1 million 124 million

(iii)
Aggregate labor
supply reduction

108 million hours 4,464 million hours

Table 7: Estimates of aggregate labor supply reduction from 2020 to 2021 due to COVID-
19 infection

6 Caveats

There are several limitations in our study. First, our survey method may contain sample
selection bias. Participants of this survey are paid with a reward, which is not assumed
to be high. Therefore, they are biased toward those who lowly evaluate their cost of re-
porting. Another potential source of sample selection bias is that workers who were more
severely affected by COVID-19 infection might have been more willing to participate in
our survey than workers who were less severely affected. This bias may emerge because
our survey provides a rare opportunity for infected workers to share their experiences
with others and more severely affected workers may be more interested in sharing their
untold tragedies with others than less severely affected workers.

Second, our survey data may contain reporting bias. Because our survey is a retro-
spective survey going back to the beginning of the crisis, participants had to answer their
experiences from as long as 3 years ago. Memories from the distant past might not be
accurate. That is, our survey may suffer from recall bias. Even if this bias is not applica-
ble, some participants may have reported randomly without looking back on their actual
experiences, as in any survey.

Third, the reported negative labor impacts in our data may contain the effect of lower
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labor demand, in addition to, or instead of, the labor supply reduction due to COVID-
19 infection. For instance, think of a worker who reported 30 percent-decline in income
during the isolation period. It might be the case that 20 percent was due to COVID-19
infection but 10 percent was the result of the decline in economic activity. This situation
could easily happen for infected workers in restaurants and bars if they got infected just
when the government issued state-of-emergency order and the restaurants and bars have
to reduce their operating hours.

To see whether the reported negative impacts on labor outcomes reflect the demand
channel, we examined whether the reported income decline is correlated with indicators
of labor demand in the economy. In particular, we defined the period of low labor de-
mand in three ways: (i) during state of emergency, (ii) periods when Indices of Tertiary
Industry Activity (ITA) declined from the previous month, and (iii) periods when ITA for
accommodations and restaurants (ITA-AR) declined from the previous month. As pre-
sented in Appendix E, the results show that these dummies for low labor demand did
not affect the reported income decline. Thus, it is likely that the reported negative labor
impacts in our survey are mostly due to COVID-19 infection.

7 Conclusion

We conducted a large-scale retrospective survey to investigate how COVID-19 infection
affected the labor outcomes of infected workers.

Many infected workers—including those without any COVID-19 symptoms—experienced
some reductions in hours worked or earnings immediately after infection. The negative
labor impacts often lasted for more than a month. The negative labor impacts were partic-
ularly pronounced for contract workers, non-regular workers, workers without remote-
work availability, and those unvaccinated.

Our estimate based on the survey and other official statistics indicates that COVID-
19 infection had a non-negligible negative impact on the aggregate labor supply in 2022,
though it had a very small impact in 2020 and 2021. We contrasted our 2020-2021 estimate
with those from the U.S. and found that the aggregate labor supply reduction associated
with COVID-19 infection was much smaller in Japan than in the U.S., reflecting a much
smaller number of infected workers in Japan than in the U.S.
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Appendix

A Mediation analyses

We have found that workers with vaccines were less likely to experience a reduction in
hours worked, faced a smaller amount of income reduction, and experienced a shorter
duration of income reduction. In this section, we conduct mediation analysis to further
investigate how vaccine affects those labor outcomes. Specifically, we add the duration
of any COVID-19 symptoms to the regression equation. With this specification, the co-
efficients on vaccines can be interpreted as the impact of vaccines other than the effect
through mitigating the symptom.

This estimation result shown in Table 8 suggests that vaccines mitigate labor outcomes
mainly via the reduction of duration of symptoms. The coefficients on vaccines are now
insignificant for the size of income reduction. In turn, symptom duration has significant
and robust effects on labor outcomes. These results mean that the relation between vac-
cine and labor outcomes is weak conditional on the duration of symptoms, suggesting
that the effect of vaccine worked mainly via affecting the duration of symptoms.

24



(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Symptom duration(months) 0.0222∗∗∗ 0.0179∗∗∗ 0.171∗∗ 0.261∗∗ 0.413∗∗∗

(0.00402) (0.00369) (0.0622) (0.0808) (0.111)

Age: 30s, 40s -0.0132 -0.0133 0.00805 0.359∗ 0.909∗∗

(0.0130) (0.0113) (0.264) (0.156) (0.283)

Age: 50s, 60s -0.00292 -0.0114 0.0746 0.617∗∗ 1.356∗∗∗

(0.0144) (0.0125) (0.287) (0.206) (0.339)

Female 0.00867 -0.00225 0.00249 0.0263 -0.669∗

(0.00892) (0.00758) (0.204) (0.161) (0.289)

Living with elderly -0.00393 -0.0206 -0.351 0.0414 -0.456
(0.0121) (0.0108) (0.232) (0.193) (0.379)

Living with infant -0.0140 -0.0170 0.120 0.422∗∗ 0.592
(0.0109) (0.00935) (0.241) (0.154) (0.332)

College or more -0.0139 -0.0353∗∗∗ -0.243 0.0114 0.232
(0.00933) (0.00820) (0.182) (0.178) (0.281)

Income: ≥ 6 mil. yen -0.00703 -0.00794 -0.129 -0.0466 -0.0844
(0.00943) (0.00773) (0.231) (0.191) (0.439)

Having disease 0.0437∗∗ 0.0180 0.559∗ 0.398 -0.449
(0.0140) (0.0117) (0.272) (0.333) (0.354)

Contract worker 0.0372∗∗ 0.0306∗∗ 0.259 -0.00405 -0.0401
(0.0142) (0.0117) (0.279) (0.211) (0.435)

Non-regular worker 0.114∗∗∗ 0.115∗∗∗ 1.038∗∗∗ -0.0462 -0.397
(0.0133) (0.0123) (0.223) (0.191) (0.303)

Accomodation,
food&beverage industry

0.186∗ 0.0806 -0.116 -0.795 -3.655∗∗∗

(0.0867) (0.0791) (0.506) (1.262) (0.652)

Remote work available -0.0326∗∗∗ -0.0517∗∗∗ -0.340 -0.0695 0.384
(0.00971) (0.00826) (0.221) (0.211) (0.377)

Vaccine: ≥ 2 dozes -0.0215 -0.0139 -0.362 -0.311 -0.947∗

(0.0110) (0.00978) (0.216) (0.253) (0.373)
N 8432 8432 964 1372 964

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 8: Regression results with labor outcomes after isolation with symptom duration

B Calibration for lower and higher macro-estimates

As discussed in the main text, each of the five parameters for our macro estimate contains
various sources of uncertainty.

For hours worked before the pandemic, the Employment Status Survey (ESS)—which
we used to calibrate this parameter—does not ask the exact number of hours worked but
provides the respondents with multiple choices with each specifying a range. Thus, the
true number of hours worked within the selected range is unknown.
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For the percentage of reduction in hours during isolation—which we approximate by
remote-work availability—our survey evidence based on Tokyo may not be applicable
to average workers in Japan. Workers in Tokyo are more likely to have remote-work
availability (Okubo and Nippon Institute for Research Advancement, 2024).

For the percentage of reduction in hours after isolation—which we approximate by the
percentage reduction in income—, our approximation implicitly assumes that the labor
productivity before and after getting infected was unchanged; if it had been changed, the
reduction in hours might have been larger or smaller than the income reduction.

For the duration of hours reduction, our survey provides the respondents with multi-
ple choices with each specifying a range. Thus, the actual duration of reduction in hours
after isolation is unknown.

For the number of cases and the labor force participation rate, we also considered
ranges. Our goal is to compute the aggregate labor supply reduction, that is, hours re-
duced by workers of all ages. However, our survey targets the workers aged between
20 and 64. It is unknown whether workers aged 65 and older may have lost a larger or
smaller amount of hours than the younger workers. For simplicity, instead of adjusting
the hours reduction per infected worker, we assumed a range for both the number of
cases and the labor force participation rate.

To address these sources of uncertainties about key parameters, we also consider two
alternative estimates: high and low.

For pre-pandemic labor hours, we used the lower and the higher bounds of the re-
ported range, respectively. For the size of the reduction in hours worked, we hold the
same assumption as in the baseline scenario during hospitalization. Hours reduction
during isolation is set larger in the high estimate by assuming remote-work availability
mitigates hours reduction by 80 percent of the baseline scenario. Hours reduction after
isolation is set larger and smaller than income reduction by 20 percent, respectively. For
the duration of reduction, we added and subtracted one day, three days, and one month
to the duration of hospitalization, isolation, and continued hours reduction after isolation,
respectively. (iv) The number of cases targets those aged from 20 to 79 and from 20 to 59,
respectively. (v) LPR targets the same age in the high estimate whereas targets older than
15 in the low estimate.
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C Labor impacts with full results

(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Age: 30s, 40s 0.0268 -0.0355∗ -0.609
(0.0171) (0.0142) (2.269)

Age: 50s, 60s 0.0720∗∗∗ -0.0463∗∗ -2.709
(0.0188) (0.0156) (2.533)

Female 0.0690∗∗∗ 0.0142 5.476∗∗

(0.0126) (0.00953) (1.895)

Living with elderly 0.0405∗ -0.0143 1.758
(0.0160) (0.0127) (2.146)

Living with infant 0.0122 -0.00477 -3.575
(0.0152) (0.0114) (2.279)

College or more 0.0514∗∗∗ -0.0300∗∗ 1.901
(0.0123) (0.0101) (1.672)

Income: ≥ 6 mil. yen -0.0384∗∗ -0.0351∗∗∗ -8.989∗∗∗

(0.0137) (0.00943) (2.245)

Having disease 0.0260 0.0395∗∗ 8.110∗∗∗

(0.0177) (0.0138) (2.395)

Contract worker -0.0193 0.0795∗∗∗ 8.346∗∗

(0.0184) (0.0153) (2.709)

Non-regular worker 0.0519∗∗ 0.312∗∗∗ 21.29∗∗∗

(0.0162) (0.0148) (2.048)

Forestry &
food&Fishery

0.0126 0.205 -18.93
(0.179) (0.185) (10.67)

Mining &
Quarrying

0.0742 0.107 19.30∗

(0.164) (0.0992) (7.911)

Construction 0.213∗ 0.163 -6.716
(0.105) (0.0886) (8.275)

Manufacturing 0.181 0.107 -11.56
(0.104) (0.0872) (7.987)

Wholesale &
Retail Trade

0.140 0.154 -13.37
(0.104) (0.0878) (7.593)

Accomodation,
food&beverage industry

0.274∗ 0.265∗∗ -10.68
(0.106) (0.0906) (7.729)

Finance &
Insurance

0.222∗ 0.116 -13.38
(0.104) (0.0878) (8.075)

Real estate 0.169 0.163 -9.260
(0.106) (0.0892) (8.349)

Transport &
Postal Services

0.173 0.253∗∗ -11.35
(0.106) (0.0900) (7.437)

Information Services 0.146 0.122 -8.423
(0.104) (0.0875) (8.437)

Information &
Communications

0.164 0.139 -10.06
(0.104) (0.0876) (8.488)
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(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Electricity, Gas,
Heat supply and Water

0.221 0.160 -6.252
(0.113) (0.0942) (10.50)

Medical, Healthcare &
Welfare

0.212∗ 0.203∗ -10.72
(0.104) (0.0883) (7.457)

Education &
Learning Support

0.250∗ 0.121 -9.504
(0.106) (0.0888) (8.118)

Services N.E.C. 0.166 0.170 -7.283
(0.103) (0.0875) (7.493)

Government 0.200 0.0832 -8.873
(0.105) (0.0880) (8.598)

Others 0.190 0.162 -6.984
(0.106) (0.0894) (8.199)

Remote work available -0.0669∗∗∗ -0.112∗∗∗ -12.44∗∗∗

(0.0133) (0.0105) (2.053)

Second wave 0.0558 0.0324 3.423
(0.0586) (0.0479) (8.058)

Third wave -0.0303 0.0269 3.011
(0.0559) (0.0446) (8.334)

Fourth wave 0.0100 0.0465 0.367
(0.0611) (0.0499) (8.087)

Fifth wave 0.0470 0.0405 0.115
(0.0502) (0.0401) (7.219)

Sixth wave 0.00892 -0.0371 1.843
(0.0455) (0.0359) (6.984)

Seventh wave 0.0243 -0.0276 1.428
(0.0457) (0.0360) (6.997)

Eighth wave 0.0646 -0.0207 6.399
(0.0461) (0.0364) (7.061)

Vaccine: ≥ 2 dozes 0.00552 -0.0171 -3.953∗

(0.0143) (0.0116) (1.921)
N 8432 8432 1949

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 9: Regression results with full results during isolation
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(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Age: 30s, 40s -0.0108 -0.0115 0.0512 0.415∗∗ 1.013∗∗∗

(0.0130) (0.0113) (0.264) (0.154) (0.287)

Age: 50s, 60s -0.00225 -0.0108 0.118 0.659∗∗ 1.461∗∗∗

(0.0144) (0.0125) (0.288) (0.209) (0.351)

Female 0.0127 0.00103 0.0699 0.0946 -0.506
(0.00893) (0.00757) (0.207) (0.162) (0.299)

Living with elderly -0.00239 -0.0194 -0.344 0.0871 -0.440
(0.0121) (0.0109) (0.234) (0.196) (0.385)

Living with infant -0.0110 -0.0147 0.151 0.451∗∗ 0.667∗

(0.0110) (0.00935) (0.242) (0.154) (0.330)

College or more -0.0146 -0.0359∗∗∗ -0.252 -0.0150 0.210
(0.00934) (0.00822) (0.183) (0.179) (0.288)

Income: ≥ 6 mil. yen -0.00839 -0.00903 -0.160 -0.0757 -0.159
(0.00945) (0.00774) (0.230) (0.196) (0.442)

Having disease 0.0508∗∗∗ 0.0237∗ 0.704∗∗ 0.558 -0.0975
(0.0141) (0.0119) (0.270) (0.319) (0.340)

Contract worker 0.0377∗∗ 0.0311∗∗ 0.261 -0.00878 -0.0365
(0.0142) (0.0118) (0.280) (0.219) (0.451)

Non-regular worker 0.116∗∗∗ 0.116∗∗∗ 1.041∗∗∗ -0.0143 -0.389
(0.0133) (0.0123) (0.224) (0.190) (0.307)

Forestry &
food&Fishery

0.0725 -0.0440 -1.733
(0.143) (0.0786) (1.181)

Mining &
Quarrying

0.258 0.166 -1.737∗∗∗ -1.716 -3.886∗

(0.153) (0.134) (0.425) (1.082) (1.678)

Construction 0.123 0.0623 -0.635 -1.184 -3.194∗∗∗

(0.0848) (0.0768) (0.558) (1.102) (0.933)

Manufacturing 0.0869 0.0324 -0.952∗ -1.655 -2.885∗∗

(0.0836) (0.0759) (0.465) (1.058) (0.974)

Wholesale &
Retail Trade

0.122 0.0545 -0.658 -1.641 -4.011∗∗∗

(0.0841) (0.0764) (0.433) (1.070) (0.542)

Accomodation,
food&beverage industry

0.198∗ 0.0906 -0.141 -0.774 -3.714∗∗∗

(0.0873) (0.0796) (0.508) (1.263) (0.654)

Finance &
Insurance

0.123 0.0495 -0.641 -1.437 -2.466∗∗

(0.0842) (0.0763) (0.515) (1.073) (0.909)

Real estate 0.117 0.0835 0.166 -0.769 -1.612
(0.0854) (0.0776) (0.664) (1.211) (1.059)

Transport &
Postal Services

0.129 0.111 -0.297 -0.845 -2.412∗∗

(0.0856) (0.0780) (0.475) (1.094) (0.920)

Information Services 0.0996 0.0509 0.0447 -1.513 -3.272∗∗

(0.0841) (0.0762) (0.588) (1.093) (1.063)

Information &
Communications

0.109 0.0456 0.504 -1.216 -3.634∗∗∗

(0.0841) (0.0761) (0.671) (1.086) (0.969)

Electricity, Gas,
Heat supply and Water

0.0780 0.0850 -0.412 -2.026 -4.722∗∗∗

(0.0880) (0.0817) (0.638) (1.083) (0.776)

Medical, Healthcare &
Welfare

0.116 0.0797 -0.146 -1.741 -3.743∗∗∗

(0.0843) (0.0766) (0.442) (1.062) (0.599)
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(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Education &
Learning Support

0.0901 0.0210 -0.498 -1.651 -3.332∗∗∗

(0.0851) (0.0769) (0.593) (1.081) (0.784)

Services N.E.C. 0.123 0.0747 0.0479 -1.352 -4.049∗∗∗

(0.0837) (0.0762) (0.434) (1.034) (0.586)

Government 0.0767 0.0288 -0.126 -0.611 -3.078∗∗

(0.0844) (0.0765) (0.565) (1.244) (1.077)

Others 0.0751 0.0673 -0.0229 -0.928 -3.754∗∗∗

(0.0850) (0.0776) (0.592) (1.133) (0.691)

Remote work available -0.0322∗∗∗ -0.0513∗∗∗ -0.314 -0.00660 0.445
(0.00974) (0.00828) (0.220) (0.204) (0.375)

Second wave 0.0138 -0.0717 -0.563 -0.627 0.316
(0.0499) (0.0433) (0.910) (1.193) (1.708)

Third wave -0.0664 -0.0365 -1.851∗ -0.211 -0.452
(0.0453) (0.0431) (0.817) (1.547) (1.793)

Fourth wave -0.0504 -0.0717 -2.350∗∗ -0.868 0.291
(0.0497) (0.0443) (0.725) (1.167) (2.056)

Fifth wave -0.0194 -0.0282 -1.482 -1.148 -0.588
(0.0426) (0.0394) (0.760) (1.064) (1.479)

Sixth wave -0.0765∗ -0.0791∗ -1.548∗ -1.695 -1.985
(0.0386) (0.0361) (0.706) (0.991) (1.320)

Seventh wave -0.0549 -0.0817∗ -1.906∗∗ -2.212∗ -3.147∗

(0.0388) (0.0362) (0.705) (0.987) (1.300)

Eighth wave -0.0439 -0.0825∗ -1.982∗∗ -2.483∗ -3.141∗

(0.0392) (0.0364) (0.719) (0.976) (1.324)

Vaccine: ≥ 2 dozes -0.0257∗ -0.0173 -0.412 -0.421 -1.067∗∗

(0.0110) (0.00979) (0.217) (0.250) (0.379)
N 8432 8432 964 1372 964

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 10: Regression results with full results after isolation
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D Labor impacts by symptom duration

D.1 During isolation

(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Age: 30s, 40s 0.0334 -0.0180 2.649
(0.0437) (0.0386) (5.416)

Age: 50s, 60s 0.0552 -0.0460 4.398
(0.0482) (0.0420) (6.112)

Female 0.0640∗ 0.0243 5.960
(0.0307) (0.0253) (4.306)

Living with elderly 0.00829 -0.00886 5.149
(0.0405) (0.0338) (5.087)

Living with infant 0.0605 -0.0730∗ -1.731
(0.0416) (0.0351) (5.302)

College or more 0.0339 -0.0492 1.278
(0.0314) (0.0272) (3.939)

Income: ≥ 6 mil. yen -0.0502 -0.0232 -10.42
(0.0362) (0.0272) (5.580)

Having disease 0.0153 0.0245 6.132
(0.0392) (0.0341) (4.692)

Contract worker -0.00716 0.177∗∗∗ 10.61
(0.0476) (0.0421) (5.809)

Non-regular worker 0.0772∗ 0.307∗∗∗ 24.94∗∗∗

(0.0382) (0.0351) (4.731)

Accomodation,
food&beverage industry

0.562∗∗∗ 0.218∗∗ -0.818
(0.0961) (0.0794) (13.50)

Remote work available -0.0645 -0.134∗∗∗ -6.937
(0.0346) (0.0295) (4.646)

Vaccine: ≥ 2 dozes -0.0444 -0.0269 -6.574
(0.0349) (0.0311) (4.180)

N 1341 1341 401

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 11: Regression results for those with symptoms lasting for longer than a month
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(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Age: 30s, 40s 0.0232 -0.0404∗∗ -1.897
(0.0187) (0.0153) (2.525)

Age: 50s, 60s 0.0737∗∗∗ -0.0467∗∗ -4.556
(0.0205) (0.0168) (2.834)

Female 0.0661∗∗∗ 0.00676 4.830∗

(0.0139) (0.0103) (2.156)

Living with elderly 0.0459∗∗ -0.0160 0.710
(0.0174) (0.0137) (2.406)

Living with infant 0.00280 0.00146 -4.440
(0.0164) (0.0120) (2.536)

College or more 0.0545∗∗∗ -0.0257∗ 1.756
(0.0134) (0.0109) (1.873)

Income: ≥ 6 mil. yen -0.0356∗ -0.0360∗∗∗ -8.460∗∗∗

(0.0148) (0.0101) (2.518)

Having disease 0.0278 0.0382∗ 8.068∗∗

(0.0199) (0.0151) (2.780)

Contract worker -0.0212 0.0606∗∗∗ 7.920∗

(0.0200) (0.0161) (3.097)

Non-regular worker 0.0448∗ 0.314∗∗∗ 20.71∗∗∗

(0.0180) (0.0163) (2.299)

Accomodation,
food&beverage industry

0.274∗ 0.254∗∗ -9.284
(0.108) (0.0913) (8.171)

Remote work available -0.0674∗∗∗ -0.109∗∗∗ -13.79∗∗∗

(0.0145) (0.0112) (2.317)

Vaccine: ≥ 2 dozes 0.0199 -0.0101 -3.209
(0.0158) (0.0124) (2.195)

N 7091 7091 1548

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 12: Regression results for those with symptoms lasting for shorter than a month
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D.2 After isolation

(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Age: 30s, 40s 0.0623 0.0359 1.110 0.652 1.790
(0.0341) (0.0299) (0.586) (0.458) (1.156)

Age: 50s, 60s 0.0689 0.0530 0.789 1.011 2.245∗

(0.0382) (0.0334) (0.648) (0.528) (1.048)

Female 0.0260 0.0126 0.194 0.106 -0.712
(0.0248) (0.0210) (0.449) (0.437) (0.879)

Living with elderly 0.00821 -0.0355 -0.200 -0.339 -1.040
(0.0343) (0.0313) (0.538) (0.593) (0.923)

Living with infant -0.0132 -0.0135 0.0902 0.837 -0.0631
(0.0353) (0.0288) (0.546) (0.529) (1.014)

College or more -0.0124 -0.0508∗ 0.412 -0.0203 0.446
(0.0254) (0.0224) (0.449) (0.464) (0.828)

Income: ≥ 6 mil. yen -0.0383 -0.00438 -1.154∗ -0.0425 -0.720
(0.0290) (0.0231) (0.569) (0.585) (1.089)

Having disease 0.107∗∗ 0.0837∗ 1.046∗ 0.908 0.0623
(0.0358) (0.0325) (0.514) (0.820) (0.796)

Contract worker 0.0300 0.0164 0.488 1.013 1.010
(0.0401) (0.0319) (0.675) (0.865) (1.254)

Non-regular worker 0.107∗∗ 0.102∗∗∗ 0.638 -1.273∗∗ -1.762∗

(0.0328) (0.0301) (0.550) (0.464) (0.832)

Accomodation,
food&beverage industry

0.266∗∗ 0.00682 0.784 2.215 0.671
(0.0846) (0.0710) (1.273) (2.521) (2.983)

Remote work available 0.0297 -0.0460 -1.212∗ -0.987 -0.757
(0.0273) (0.0239) (0.489) (0.601) (0.926)

Vaccine: ≥ 2 dozes -0.0805∗∗ -0.0417 -0.618 -0.365 -1.418
(0.0290) (0.0274) (0.484) (0.773) (0.821)

N 1341 1341 207 298 207

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 13: Regression results for those with symptoms lasting for longer than a month
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(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Age: 30s, 40s -0.0277∗ -0.0225 -0.170 0.285 0.947∗∗

(0.0140) (0.0123) (0.295) (0.164) (0.287)

Age: 50s, 60s -0.0160 -0.0229 -0.0471 0.478∗ 1.233∗∗∗

(0.0155) (0.0135) (0.316) (0.210) (0.348)

Female 0.00544 -0.00449 -0.0219 0.0178 -0.548
(0.00954) (0.00815) (0.232) (0.161) (0.294)

Living with elderly -0.00557 -0.0175 -0.309 0.155 -0.216
(0.0129) (0.0115) (0.267) (0.194) (0.383)

Living with infant -0.0144 -0.0170 0.0566 0.376∗ 0.739∗

(0.0115) (0.00988) (0.271) (0.158) (0.352)

College or more -0.0156 -0.0325∗∗∗ -0.385 -0.0340 0.264
(0.0100) (0.00879) (0.206) (0.197) (0.304)

Income: ≥ 6 mil. yen -0.00173 -0.00876 0.0529 -0.0749 0.0296
(0.00987) (0.00819) (0.252) (0.180) (0.459)

Having disease 0.0315∗ 0.00434 0.453 0.331 -0.336
(0.0151) (0.0122) (0.340) (0.342) (0.319)

Contract worker 0.0388∗ 0.0331∗∗ 0.279 -0.250 -0.143
(0.0151) (0.0127) (0.301) (0.187) (0.444)

Non-regular worker 0.117∗∗∗ 0.118∗∗∗ 1.143∗∗∗ 0.218 -0.104
(0.0145) (0.0136) (0.250) (0.211) (0.333)

Accomodation,
food&beverage industry

0.172∗ 0.0797 -0.103 -1.098 -3.808∗∗∗

(0.0855) (0.0787) (0.572) (1.411) (0.694)

Remote work available -0.0422∗∗∗ -0.0517∗∗∗ -0.143 0.210 0.772
(0.0103) (0.00874) (0.256) (0.228) (0.410)

Vaccine: ≥ 2 dozes -0.00949 -0.00923 -0.229 -0.352 -0.861∗

(0.0118) (0.0104) (0.250) (0.251) (0.430)
N 7091 7091 757 1074 757

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 14: Regression results for those with symptoms lasting for shorter than a month
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E Labor impacts considering the timing of infection

E.1 During isolation

(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Age: 30s, 40s 0.0268 -0.0355∗ -0.642
(0.0171) (0.0142) (2.271)

Age: 50s, 60s 0.0718∗∗∗ -0.0464∗∗ -2.775
(0.0188) (0.0156) (2.534)

Female 0.0691∗∗∗ 0.0143 5.466∗∗

(0.0126) (0.00953) (1.896)

Living with elderly 0.0405∗ -0.0143 1.741
(0.0160) (0.0127) (2.143)

Living with infant 0.0124 -0.00459 -3.482
(0.0152) (0.0114) (2.284)

College or more 0.0514∗∗∗ -0.0300∗∗ 1.869
(0.0123) (0.0101) (1.672)

Income: ≥ 6 mil. yen -0.0383∗∗ -0.0351∗∗∗ -8.997∗∗∗

(0.0137) (0.00943) (2.245)

Having disease 0.0260 0.0395∗∗ 8.077∗∗∗

(0.0177) (0.0138) (2.394)

Contract worker -0.0193 0.0795∗∗∗ 8.372∗∗

(0.0184) (0.0153) (2.714)

Non-regular worker 0.0518∗∗ 0.312∗∗∗ 21.25∗∗∗

(0.0162) (0.0148) (2.048)

Accomodation,
food&beverage industry

0.275∗∗ 0.266∗∗ -9.196
(0.106) (0.0902) (7.923)

Remote work available -0.0668∗∗∗ -0.112∗∗∗ -12.41∗∗∗

(0.0133) (0.0105) (2.053)

Vaccine: ≥ 2 dozes 0.00605 -0.0167 -3.776
(0.0143) (0.0116) (1.932)

State of Emergency 0.00928 0.00713 2.299
(0.0176) (0.0136) (2.463)

N 8432 8432 1949

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 15: Regression results during isolation considering whether the timing of infection
was during the state of emergency or not.
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(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Age: 30s, 40s 0.0266 -0.0356∗ -0.610
(0.0172) (0.0142) (2.270)

Age: 50s, 60s 0.0709∗∗∗ -0.0468∗∗ -2.712
(0.0188) (0.0156) (2.534)

Female 0.0685∗∗∗ 0.0140 5.475∗∗

(0.0125) (0.00953) (1.896)

Living with elderly 0.0405∗ -0.0143 1.759
(0.0160) (0.0127) (2.146)

Living with infant 0.0117 -0.00500 -3.576
(0.0152) (0.0114) (2.280)

College or more 0.0512∗∗∗ -0.0301∗∗ 1.900
(0.0123) (0.0101) (1.673)

Income: ≥ 6 mil. yen -0.0383∗∗ -0.0351∗∗∗ -8.992∗∗∗

(0.0137) (0.00943) (2.245)

Having disease 0.0268 0.0398∗∗ 8.110∗∗∗

(0.0177) (0.0138) (2.396)

Contract worker -0.0191 0.0796∗∗∗ 8.346∗∗

(0.0184) (0.0153) (2.710)

Non-regular worker 0.0520∗∗ 0.312∗∗∗ 21.28∗∗∗

(0.0162) (0.0148) (2.054)

Accomodation,
food&beverage industry

0.278∗∗ 0.267∗∗ -10.64
(0.106) (0.0902) (7.793)

Remote work available -0.0664∗∗∗ -0.112∗∗∗ -12.44∗∗∗

(0.0133) (0.0105) (2.054)

Vaccine: ≥ 2 dozes 0.00600 -0.0169 -3.950∗

(0.0142) (0.0116) (1.921)

ITA low 0.0348∗ 0.0148 0.105
(0.0164) (0.0127) (2.243)

N 8432 8432 1949

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 16: Regression results during isolation considering whether the timing of infection
was on the month when ITA turned lower than the previous month or not.
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(1) (2) (3)
Reduction
in hours

Reduction
in income

Size of
income reduction

Age: 30s, 40s 0.0268 -0.0355∗ -0.644
(0.0171) (0.0142) (2.271)

Age: 50s, 60s 0.0714∗∗∗ -0.0469∗∗ -2.714
(0.0188) (0.0156) (2.533)

Female 0.0689∗∗∗ 0.0141 5.469∗∗

(0.0125) (0.00953) (1.895)

Living with elderly 0.0407∗ -0.0141 1.738
(0.0160) (0.0127) (2.147)

Living with infant 0.0116 -0.00540 -3.558
(0.0152) (0.0114) (2.281)

College or more 0.0513∗∗∗ -0.0301∗∗ 1.909
(0.0123) (0.0101) (1.673)

Income: ≥ 6 mil. yen -0.0379∗∗ -0.0346∗∗∗ -8.961∗∗∗

(0.0137) (0.00944) (2.243)

Having disease 0.0266 0.0402∗∗ 8.112∗∗∗

(0.0177) (0.0138) (2.396)

Contract worker -0.0190 0.0799∗∗∗ 8.356∗∗

(0.0184) (0.0153) (2.710)

Non-regular worker 0.0524∗∗ 0.312∗∗∗ 21.32∗∗∗

(0.0162) (0.0148) (2.049)

Accomodation,
food&beverage industry

0.273∗ 0.265∗∗ -10.48
(0.108) (0.0908) (7.734)

Remote work available -0.0664∗∗∗ -0.112∗∗∗ -12.45∗∗∗

(0.0133) (0.0105) (2.053)

Vaccine: ≥ 2 dozes 0.00636 -0.0162 -3.988∗

(0.0143) (0.0115) (1.924)

ITA-AR low 0.0229 0.0234∗ -0.735
(0.0130) (0.00996) (1.864)

N 8432 8432 1949

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 17: Regression results during isolation considering whether the timing of infection
was on the month when ITA-AR turned lower than the previous month or not.
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E.2 After isolation

(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Age: 30s, 40s -0.0109 -0.0114 0.0507 0.398∗∗ 1.011∗∗∗

(0.0130) (0.0113) (0.265) (0.154) (0.286)

Age: 50s, 60s -0.00247 -0.0108 0.108 0.642∗∗ 1.420∗∗∗

(0.0144) (0.0125) (0.288) (0.209) (0.343)

Female 0.0129 0.00100 0.0726 0.0890 -0.495
(0.00893) (0.00757) (0.207) (0.162) (0.297)

Living with elderly -0.00232 -0.0194 -0.353 0.0828 -0.474
(0.0121) (0.0109) (0.233) (0.197) (0.387)

Living with infant -0.0106 -0.0147 0.179 0.458∗∗ 0.778∗

(0.0110) (0.00934) (0.245) (0.154) (0.326)

College or more -0.0145 -0.0359∗∗∗ -0.249 -0.0245 0.220
(0.00934) (0.00822) (0.183) (0.177) (0.284)

Income: ≥ 6 mil. yen -0.00829 -0.00905 -0.157 -0.0684 -0.147
(0.00946) (0.00774) (0.231) (0.195) (0.440)

Having disease 0.0507∗∗∗ 0.0237∗ 0.703∗∗ 0.557 -0.101
(0.0141) (0.0119) (0.269) (0.320) (0.341)

Contract worker 0.0377∗∗ 0.0310∗∗ 0.257 -0.00500 -0.0494
(0.0142) (0.0118) (0.281) (0.219) (0.450)

Non-regular worker 0.115∗∗∗ 0.116∗∗∗ 1.026∗∗∗ -0.0152 -0.450
(0.0133) (0.0123) (0.224) (0.190) (0.313)

Accomodation,
food&beverage industry

0.200∗ 0.0901 -0.144 -0.560 -3.728∗∗∗

(0.0866) (0.0796) (0.508) (1.297) (0.652)

Remote work available -0.0321∗∗ -0.0514∗∗∗ -0.315 -0.0105 0.445
(0.00974) (0.00828) (0.219) (0.204) (0.371)

Vaccine: ≥ 2 dozes -0.0248∗ -0.0175 -0.393 -0.400 -0.991∗∗

(0.0110) (0.00980) (0.217) (0.253) (0.374)

State of Emergency 0.0155 -0.00321 0.298 0.393 1.201∗

(0.0127) (0.0113) (0.277) (0.313) (0.482)
N 8432 8432 964 1372 964

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 18: Regression results after isolation considering whether the timing of infection
was during the state of emergency or not.
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(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Age: 30s, 40s -0.0109 -0.0114 0.0475 0.430∗∗ 1.090∗∗∗

(0.0130) (0.0113) (0.264) (0.153) (0.295)

Age: 50s, 60s -0.00247 -0.0104 0.112 0.686∗∗ 1.589∗∗∗

(0.0144) (0.0125) (0.290) (0.211) (0.354)

Female 0.0126 0.00123 0.0667 0.109 -0.441
(0.00893) (0.00757) (0.208) (0.163) (0.292)

Living with elderly -0.00239 -0.0193 -0.343 0.0696 -0.477
(0.0121) (0.0109) (0.234) (0.194) (0.381)

Living with infant -0.0112 -0.0145 0.151 0.461∗∗ 0.661∗

(0.0110) (0.00935) (0.242) (0.155) (0.333)

College or more -0.0146 -0.0358∗∗∗ -0.251 0.00771 0.190
(0.00934) (0.00822) (0.183) (0.177) (0.288)

Income: ≥ 6 mil. yen -0.00838 -0.00906 -0.160 -0.0685 -0.142
(0.00946) (0.00774) (0.231) (0.196) (0.436)

Having disease 0.0509∗∗∗ 0.0234∗ 0.705∗∗ 0.538 -0.112
(0.0141) (0.0119) (0.270) (0.317) (0.340)

Contract worker 0.0377∗∗ 0.0310∗∗ 0.260 -0.0128 -0.0174
(0.0142) (0.0118) (0.280) (0.221) (0.454)

Non-regular worker 0.116∗∗∗ 0.116∗∗∗ 1.041∗∗∗ 0.0221 -0.379
(0.0133) (0.0123) (0.224) (0.192) (0.304)

Accomodation,
food&beverage industry

0.199∗ 0.0888 -0.134 -1.065 -3.855∗∗∗

(0.0871) (0.0794) (0.509) (1.287) (0.641)

Remote work available -0.0321∗∗∗ -0.0515∗∗∗ -0.310 -0.0420 0.350
(0.00973) (0.00827) (0.221) (0.204) (0.367)

Vaccine: ≥ 2 dozes -0.0256∗ -0.0175 -0.409 -0.445 -1.128∗∗

(0.0110) (0.00979) (0.216) (0.250) (0.377)

ITA low 0.00702 -0.0135 0.0697 -0.786∗ -1.420∗∗

(0.0119) (0.0106) (0.261) (0.320) (0.450)
N 8432 8432 964 1372 964

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 19: Regression results after isolation considering whether the timing of infection
was on the month when ITA turned lower than the previous month or not.
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(1) (2) (3) (4) (5)
Reduction
in hours

Reduction
in income

Size of
income reduction

Duration of
hours reduction

Duration of
income reduction

Age: 30s, 40s -0.0108 -0.0115 0.0510 0.409∗∗ 1.013∗∗∗

(0.0130) (0.0113) (0.264) (0.153) (0.288)

Age: 50s, 60s -0.00240 -0.0113 0.126 0.668∗∗ 1.486∗∗∗

(0.0144) (0.0125) (0.288) (0.210) (0.352)

Female 0.0127 0.000925 0.0665 0.0855 -0.517
(0.00893) (0.00757) (0.207) (0.162) (0.299)

Living with elderly -0.00232 -0.0191 -0.352 0.0665 -0.462
(0.0121) (0.0109) (0.234) (0.194) (0.386)

Living with infant -0.0112 -0.0152 0.153 0.441∗∗ 0.674∗

(0.0110) (0.00936) (0.242) (0.154) (0.334)

College or more -0.0146 -0.0359∗∗∗ -0.252 -0.00734 0.208
(0.00934) (0.00822) (0.184) (0.179) (0.287)

Income: ≥ 6 mil. yen -0.00827 -0.00866 -0.164 -0.0868 -0.175
(0.00945) (0.00774) (0.231) (0.197) (0.443)

Having disease 0.0509∗∗∗ 0.0242∗ 0.716∗∗ 0.570 -0.0593
(0.0142) (0.0119) (0.270) (0.320) (0.338)

Contract worker 0.0378∗∗ 0.0313∗∗ 0.265 -0.000704 -0.0218
(0.0142) (0.0117) (0.280) (0.220) (0.452)

Non-regular worker 0.116∗∗∗ 0.116∗∗∗ 1.048∗∗∗ 0.00121 -0.369
(0.0133) (0.0123) (0.224) (0.192) (0.305)

Accomodation,
food&beverage industry

0.198∗ 0.0904 0.00725 -0.651 -3.251∗∗∗

(0.0875) (0.0807) (0.524) (1.268) (0.744)

Remote work available -0.0321∗∗∗ -0.0510∗∗∗ -0.315 -0.0202 0.443
(0.00974) (0.00828) (0.220) (0.201) (0.375)

Vaccine: ≥ 2 dozes -0.0255∗ -0.0166 -0.426∗ -0.439 -1.111∗∗

(0.0110) (0.00977) (0.216) (0.251) (0.377)

ITA-AR low 0.00585 0.0186∗ -0.204 -0.439 -0.640
(0.00959) (0.00799) (0.212) (0.258) (0.374)

N 8432 8432 964 1372 964

Standard errors in parenthesis.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 20: Regression results after isolation considering whether the timing of infection
was on the month when ITA-AR turned lower than the previous month or not.
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