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Motivation

• To understand the overall cost of a pandemic to the economy, it is crucial 
to understand its impact on labor outcomes, such as reduced work hours 
or income loss.

• There is scarcity in research which analyzes the short- and long-run 
impacts of infection on labor outcomes.
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This study

• In 2023, we conducted a large-scale survey on working-age individuals in 
Japan who had been infected.

• What makes this survey unique is that it includes detailed questions on health and labor 
outcomes such as type and duration of symptoms, employment status, working hours, 
and income to analyze a overall picture of labor outcomes of those who were infected.

• The survey asks the question separately for during the period of hospitalization or 
convalescing at home/hotel (during COVID) and during a month after that period (after 
COVID) and for each symptom.

• Using the survey, we examined the following questions:
• Q1: Who was affected more than anyone else? 
• Q2: Can differential impacts on labor outcomes by individual type be explained by 

their differences in the likelihood/duration of having symptoms?
• Q3: Do infection prevention policies (vaccination) alleviate negative effects on labor 

outcomes?
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Main findings

• Q1: Individuals whose labor outcomes are affected most are:
• By access to remote work: Workers without access to remote work
• By employment type: Contract, part-time, and self-employed and other workers
• By industry: Workers in food/beverage and accommodation, and transportation

• Effects on contract, part-time, and self-employed workers and those on 
workers without access to remote work tend to persist. The duration of the 
decline is longer for self-employed workers.

• The impact on the probability of a decline in working hours/income by age 
is mixed, but the impact on the duration of the decline is longer for older 
workers.
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Main findings (cont.)

• Q2: Although there tend to be significant associations between symptoms 
and labor outcomes, especially in the short-run, the differences in the 
likelihood/duration of having symptoms by gender, age, access to remote 
work, employment type, or industry do not explain the differential impacts 
on labor outcomes well.

• Q3: Vaccination tends to decrease the probability of reduction in working 
hours after COVID by shortening the duration of symptoms.
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Most related literature

• Long COVID and economic outcomes
• Labor supply (Bach 2022, Cutler 2022, Domash and Summers 2022, Goda and Soltas 2022, 

Price 2022, Sheiner and Salwati 2022)
• Financial disruption (Rhead et al. 2023)

Compared to previous studies, we examined the short- and long-run impacts of infection on 
labor outcomes (working hours and income) by individual type, associations between the 
negative impacts on labor outcomes and COVID-19-related symptoms, and the role of 
infection prevention policies in alleviating the negative impacts using a large-scale survey.
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Overview of the survey

• Timing: February 7-16th, 2023

• Sample: Residence in Tokyo metropolitan area who were working as of 
March, 2020 and have been infected with COVID-19 at least once.

• Effective number of respondents: 9,765 (Out of 9,816 samples, those whose height between 100-
250 cm and weight between 30-200 kg are counted as effective.)

• Male: 49.9%, Female: 50.1%
• Average age: 43.3 years old (between 20-64 years old)
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Descriptive statistics

• During COVID (i.e., during the period of hospitalization or convalescing at home/hotel)
• Fraction of those who experienced a decline in daily working hours: 45.4%
• Fraction of those who experienced a decline in daily income: 25.4%

• After COVID (i.e., during a month after that period)
• Fraction of those who experienced a decline in monthly working hours: 17.9%
• Fraction of those who experienced a decline in monthly income: 13.2%

• Duration of a decline in working hours/income after COVID
• In terms of monthly working hours: 2.2 months (mean), 1 month (median)
• In terms of monthly income: 3.1 months (mean), 1 month (median)

• Out of those infected, 94.9% experienced at least one COVID-related symptom
• The mean duration of symptoms: 0.6 months (17.4 days)
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Duration of reduction in working hours/income
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• For those who experienced a reduction in working hours (N = 2,478) or income (N = 
1,291) after COVID, most people experienced a reduction for 1 month or less, but some 
people experienced a reduction of 6 months or even longer.



Distribution - Duration of symptoms
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• Most people experienced a symptom for 2 weeks or less (69.4%), but some people (3%) 
experienced a symptom for 6 months or longer.



Q1. Who was affected more than anyone else?
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Short-run impacts
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Probability of reduction in working hours and income
By gender, during COVID
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• Female workers were more likely than male workers to experience a decline in daily 
working hours by 0.07 pp (Table A1).

• However, there is no statistical difference between male and female workers in terms of daily 
income.



By age, during COVID
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• Older workers are more likely than younger ones (20s) to experience a reduction in daily 
working hours by 0.07 pp (50s), 0.09 pp (60s), respectively (Table A2).

• Older workers are less likely than younger ones (20s) to experience a reduction in daily 
income by 0.04 pp (40s), 0.03 pp (50s), 0.06 pp (60s), respectively (Table A2).



By access to remote work, during COVID
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• Workers with access to remote work (100%) are less likely to experience a reduction in 
daily working hours than those without access to remote work by 0.12 (Table A3).

• Workers with access to remote work (100%, partly) are less likely to experience a 
reduction in daily income than those without access to remote work by 0.13 pp and 0.08
pp, respectively (Table A3).



By employment type, during COVID
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• Part-time workers are more likely than permanent workers to experience a reduction in 
daily working hours by 0.05 pp (Table A4).

• Contract workers (0.08 pp), part-time workers (0.31 pp), and self-employed and other 
workers (0.21 pp) are more likely than permanent workers to experience a reduction in 
daily income (effect size in parentheses) (Table A4).



By industry, during COVID
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• Workers in most industries are more affected than those in primary sectors (agriculture, forestry, 
fisheries, and mining) in terms of daily working hours. The effects are more pronounced for 
industries such as accommodation, food and beverage (0.23 pp) and education (0.20 pp) (Table A5).

• Workers in accommodation, food and beverage (0.15 pp) and transportation (0.14 pp) are more 
likely to experience a reduction in daily income, as compared to those in primary sectors (Table A5).



Summary of results (short-run impact)

• Individuals whose labor outcomes are affected most are:
1. Workers without access to remote work
2. Contract, workers, part-time workers, and self-employed and other workers
3. Workers in food/beverage and accommodation, and transportation

• The impact on the probability of a decline in working hours/income by age is mixed.
• Older workers are more likely to experience a reduction in daily working hours, but younger 

workers are more likely to experience a reduction in daily income.
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Long-run impacts

1. Probability of reduction in working hours/income
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By gender, after COVID
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• There is no significant difference between male and female workers (Table A6). 



By age, after COVID
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• There is no significant difference across ages (Table A7).



By access to remote work, after COVID
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• Workers with access to remote work (100%) are less likely to experience a reduction in 
monthly working hours than those without access to remote work by 0.06 (Table A8).

• Workers with access to remote work (100%, partly) are less likely to experience a 
reduction in daily income than those without access to remote work by 0.06 pp and 0.04
pp, respectively (Table A8).



By employment type, after COVID
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• Contract workers (0.03 pp), part-time workers (0.11 pp), and self-employed and other 
workers (0.14 pp) are more likely than permanent workers to experience the reduction in 
monthly working hours (Table A9).

• Contract workers (0.03 pp), part-time workers (0.11 pp), and self-employed and other 
workers (0.14 pp) are more likely than permanent workers to experience the reduction in 
monthly income (Table A9).



By industry, after COVID
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• There is no significant difference across industries (Table A10).



Long-run impacts

2. Duration of reduction in working hours/income
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Duration of reduction in working hours or income after COVID
By age
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• Reduction in working hours/income is longer for older workers (Table A12).
• Working hours: 0.59 months (40s) and 0.81 months (50s) longer, as compared to 20s
• Income: 1.51 months (40s), 1.51 months (50s), and 1.92 months (60s) longer, as compared to 20s 



Duration of reduction in working hours or income after COVID
By employment type
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• The duration of reduction in monthly working hours (0.93 months) and income (0.85
months) is longer for self-employed and other workers, as compared to permanent 
workers (Table A14).

• There is no systematic difference with respect to gender (Table A11), access to remote 
work (Table A13), or industry (Table A15).



Summary of results (long-run impact)

• Effects on contract, part-time, and self-employed workers and those on workers without 
access to remote work tend to persist.

• Duration of the decline tends to be longer for self-employed and older workers.
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Symptoms (short- and long-run)
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Q2. Can differential impacts on labor outcomes by 
individual type be explained by their differences in the 
likelihood/duration of having symptoms?
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1. Overall associations
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Reduction in working hours and income is more likely to 
occur for those who have symptoms, during COVID 
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• Compared to workers who did not have any COVID-related symptoms, those who had 
symptoms are more likely to experience a reduction in daily working hours (0.16 pp) and 
daily income (0.05 pp) (Table A16).



Reduction in working hours is more likely to occur 
for those who have symptoms, after COVID
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• Compared to workers who did not have any symptoms, those who had symptoms are 
more likely to experience a reduction in monthly working hours (0.06 pp). However, there 
is no significant difference with respect to monthly income (Table A17). 



Associations between the duration of symptoms and 
that of a reduction in working hours or income
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• There are significant associations between the duration of COVID-related symptoms and 
that of a reduction in monthly working hours and monthly income (Table A18).



Summary of results (overall associations)

• There are significant associations between having symptoms and experiencing a 
reduction in working hours or income.

• Such a relationship is also found for working hours after COVID.

• There are also significant associations between the duration of symptoms and that of a 
reduction in working hours and income.
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2. By individual type
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Probability and duration of having symptoms
By gender
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• Compared to male workers, female workers are more likely to have COVID-related 
symptoms (0.02 pp) and have longer symptoms (5.95 days) (Table A19).



Probability and duration of having symptoms
By age
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• Compared to workers in 20s, workers in 40s are more likely to have symptoms (0.01 pp) 
and have longer symptoms (4.62 days) (Table A20).

• Workers in 60s are less likely to have symptoms (0.03 pp).



Probability and duration of having symptoms
By access to remote work
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• There is no statistical difference between workers with access to remote work and those 
without (Table A21).



Probability and duration of having symptoms
By employment type
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• Self-employed and other workers are less likely to have symptoms than permanent 
workers by 0.03 pp (Table A22).

• There is no significant difference across employment types in terms of the duration of 
symptoms.



Probability and duration of having symptoms
By industry
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• Workers in food/beverage and accommodation, and transportation sectors are more likely 
than workers in primary sectors to have symptoms. However, the effects are not 
particularly larger for the former sectors (Table A23).

• There is no difference across industries in terms of the duration of symptoms. 



Summary of results (so far)

• Individuals whose labor outcomes are affected most are:
1. Workers without access to remote work
2. Contract, workers, part-time workers, and self-employed and other workers
3. Workers in food/beverage and accommodation, and transportation

• Effects on contract, part-time, and self-employed workers and those on workers without 
access to remote work tend to persist. The duration of the decline is longer for self-
employed workers.

• The impact on the probability of a decline in working hours/income by age is mixed, but 
the impact on the duration of the decline is longer for older workers.

• Although, in general, there are significant associations between symptoms and labor 
outcomes, especially in the short-run, the differences in the likelihood/duration of having 
symptoms by gender, age, access to remote work, employment type, or industry do not 
explain the differential impacts on labor outcomes well.
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Q3. Do infection prevention policies (vaccination) 
alleviate negative effects on labor outcomes?
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Effects of vaccination

• Regression model:

௜ ௜ ௜ ௜ ௜ ௜ ௜

Where ௜ is an outcome variable, ௜ is an indicator which takes the value of 1 if 
individual i was vaccinated more than once before the first infection, and 0 otherwise, 

௜ is an indicator which takes the value of 1 if individual i had any symptoms during 
the first infection, ௜ is a vector of control variables, and ௜ is the error term.

• Controls: Age, gender, education, income in 2019, whether there was any disease under 
treatment or follow-up, whether living with an elderly person/an infant or toddler, employment 
type fixed effects (FE), industry FE, region FE, and the year of infection FE

• Robust standard errors are used.

• The coefficient of interest is . We also run regressions without including ௜ or 
௜ ௜ to understand the effects of vaccination regardless of symptoms.
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Summary of results

• Vaccination per se does not affect the likelihood of experiencing a reduction in working 
hours/income during COVID. However, it decreases the likelihood of experiencing a 
reduction in monthly working hours (0.03 pp) and monthly income (0.02 pp) after COVID, 
although the latter effect is weak. In addition, it tends to shorten the duration of the 
reduction in monthly income, but not working hours (Table A24).

• We did not find supporting evidence that vaccination alleviates negative effects on labor 
outcomes by altering the probability of having a symptom (Table A25). However, 
vaccination tends to reduce the probability of experiencing a reduction in working hours 
by shortening the duration of symptoms (Table A26).
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Conclusion and caveats

• By conducting a large-scale survey, this study examined the short- and long-run impact of 
COVID-19 on labor outcomes.

• We also found that labor outcomes of certain types of workers are affected more than 
those of others. Policymakers may consider such differential effects when designing 
infection prevention policies to minimize the economic impacts.

• We found that having symptoms and reduction in working hours/income are related and 
that vaccination tends to alleviate some of the impacts by shortening the duration of 
symptoms.

• Caveats: (i) The results of the study is based on the retrospective survey, potentially 
suffering from recall bias. (ii) We do not conduct causal inference in this study. Any 
statement in this study should not be interpreted as causal.
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