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ABSTRACT
The COVID-19 pandemic has resulted in substantial employment
losses in the US. To understand how this impact fell on male and
female workers unevenly, I empirically investigate the impacts of
COVID-19 on the gender inequality in labor markets and analyze
the variation in effects across sectors. I find that the COVID-19 pan-
demic influences all sectors to different degrees, with the tertiary
(service) sector hit the hardest. The pandemic has also exacerbated
gender inequality in certain sectors, but not all: women working
in the tertiary sector are most economically harmed, while sec-
tors that rely mostly on knowledge and technology tend to work
remotely and generally have the least impact in working hours
from the pandemic. The intersectionality of race, gender, and ed-
ucational attainment also contributes to the disparities in labor
markets across all sectors. Results also show that marriage benefits
employment, and that having children under the age of five could
slightly disadvantage workers in the labor markets.
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1 INTRODUCTION
The US has witnessed and experienced one of the worst pandemics
in scale and scope of destruction—the COVID-19, accompanied by
its vast and unprecedented economic consequences in both goods
markets and labor markets. COVID-19 has caused a 20 percent
decline of the US economy’s GDP, 23 percent loss of jobs, and a 16
percent decrease in total wage income of the US [1]. With great
uncertainty about the enduring pandemic and lack of confidence
in long-term economic prospects, households initially increased
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their consumption sharply in retail, credit card spending, and food
but later decreased their consumption of goods and services in
general [2]. Social distancing measures have also contributed to
the reduced spending in the “in-person” sectors such as retail and
restaurants. Based on their SIR-Macro model, Eichenbaum et al. [3]
estimated that average aggregate consumption would decrease by
4.7 to 17 percent if containment measures are implemented with
the side effect of demotivating spending. Not only in aggregate
consumption, the reduced level of income also brings along a fall in
aggregate investment. In particular, people’s uncertainty about this
pandemic is also evident in its impact on the volatility of financial
markets, shown to be highly sensitive to the new infection cases and
the fatality ratio at both global and US national levels [4; 5]. Baek et
al. [4] document differences in volatility across stockmarket sectors,
with significantly more systematic risks for defensive industries
like telecommunication but less systematic risks for aggressive
industries like automobiles.

All the shocks above contribute to an overall decrease in factors
of production. Among all, labor is severely impacted: COVID-19 has
so far led to a one percent spike in unemployment and a 0.7 percent
decrease in the labor force participation and working hours in the
US. However, the demand and supply shocks have differed degrees
of impact across sectors. Tele-commutable sectors are more resilient
to the pandemic, so are sectors more susceptible to infection, due to
higher proportion of essential workers in these occupations. Among
those more affected sectors, industries involving transportation are
more constrained by demand-side shocks, while sectors concerning
manufacturing and services are more constrained by supply-side
shocks. Industries like tourism and restaurants face coexisting sup-
ply and demand shocks [6; 1]. This ongoing global pandemic has
varied impacts on labor markets across countries. Countries most
negatively impacted by the current pandemic are the ones that
suffered most from the previous financial crisis, such as Spain and
Italy, whose preexisting vulnerabilities such as high unemployment
and severe inequality will likely be exacerbated [7; 8]. In a strongly
interrelated world, the amplified differences among countries could
leave intensified economic turbulence by affecting global trade and
supply chains. Vidya and Prabheesh [9] document a significant
decline in trade interconnectedness and density among countries
as well as a structural change in global trade networks.

The severity of COVID-19’s economic impacts is manifested in
the aforementioned multiple aspects. Under these grave repercus-
sions, other research indicates that workers experienced differently
in the midst of the pandemic—depending on their gender. The issue
of gender inequality has prevailed in the labor markets for a long
time and is persistently discussed as the structure and division of
labor markets evolve in the past decades. Since the outbreak of
COVID-19, emerging literatures acknowledge that this pandemic
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exacerbated the gender gap in labor markets worldwide. Growing
evidence [10; 11; 7; 12] suggests COVID-19 has a significantly more
adverse impact on women’s employment, reflected by job losses,
reduction in working hours, and transition to part-time or remote
working. The gender pay gap, as England [13] argues, has two ma-
jor sources: segregation of jobs and mothers’ responsibilities for
childrearing. These two factors, to a large extent, are irrelevant but
reinforcing each other. In particular, the author contends that segre-
gation is maintained by employers’ discriminatory hiring from the
demand side and female workers’ compliance with social norms
from the supply side. In line with England [13]’s arguments, the
worsened gender inequality incurred by COVID-19 could be mainly
attributed to the following two reasons:

Female-dominated industries (e.g., service, education, tourism)
are hit the hardest by COVID-19. Alon et al. [14] assert that the
social distancing measures have a more considerable impact on
sectors with higher female employment. By assessing the sectors
that allow for remote working and critical sectors (e.g., healthcare),
the authors suggest that women are more vulnerable to employ-
ment losses during a pandemic recession. Farré et al. [15]’s findings
also confirm that women were affected slightly more by unemploy-
ment due partly to their heavier representation in sectors that were
shut down (e.g., hospitality, service) or unable to work remotely
(e.g., retail) during COVID-19. Another potential reason could be
that sectors with higher female employment rates involve more
interpersonal elements (e.g., communication, teamwork, and cus-
tomer handling) and less reliance on higher digital skills [16]. Cao
et al. [17] focus on the education sector and provide implications
for women’s employment in general. Using data from a US online
education gig platform, the authors argue that the labor supply of
female workers increases by a smaller amount than that of their
male counterparts, thus illustrating a growing gender employment
gap.

The COVID-19 pandemic triggers a surged demand for childcare
and domestic labor. Collins et al.[18]’s research denotes dispropor-
tionately reduced work hours for mothers with young children.
With the closures of schools and daycare centers, mothers are more
likely to scale back work than fathers to satisfy the increased do-
mestic labor and childcare demands [10]. Other caregivers such
as grandparents cannot share part of the childcare responsibilities
because of social distancing rules [19]. In the aftermath of the pan-
demic, Qian et al. [20] demonstrate that the gender employment gap
widened most for parents of elementary school-aged children, with
a more pronounced impact on less-educated parents. However, their
research stays on the individual level. Reichelt et al. [21] analyze
household work arrangments at the couple-level, using samples
from the US, Germany, and Singapore, and examine the impacts of
changed labor division at home/work on gender-role attitudes in
the context of COVID-19. They argue that men who transition to
unemployment but whose partners remain employed exhibit more
egalitarian gender-role attitudes due to more unconventional house-
hold labor arrangements, while women who become unemployed
adopt more traditional gender-role attitudes.

Recent literature has not reached a consensus over the long-term
effects of COVID-19 on gender inequality. Richardson and Denniss
[22] are not optimistic about the long-term prospects of the pan-
demic, as they discover that the current COVID-19 response policies

have disproportionately benefited men instead of remedying the
widening gender gap. The stimulus spending policies predomi-
nantly targeted male-dominated industries such as construction
and infrastructure, rather than retail, hospitality, and service sec-
tors, where female workers suffered employment losses the most.
Alon et al. [23] also expect gender inequality to continue exacerbat-
ing throughout the recovery from this pandemic recession, because
women are more likely to drop out of the labor force or return to
part-time jobs only if they become unemployed during the pan-
demic. In contrast, men have more chances to find full employment
in the future. However, they are positive with COVID-19’s long-run
impacts in greater work flexibility and improved gender norms due
to more childcare responsibility shifted to fathers.

This paper confirms the recent findings that the COVID-19 pan-
demic exacerbates gender inequality in labor markets and discov-
ers varied impacts on female workers across sectors due to the
pandemic. It is reasonable that gender inequality across sectors
is impacted distinctively due to different levels of vulnerability to
the pandemic, demand for in-person work, and gender distribution.
However, to which extent gender inequality is affected within each
sector will be the problem to address for this paper. As two crucial
labor characteristics, employment status and working hours will
be the main foci of this paper to reflect gender inequality in labor
markets. Given the working from home trend that arises after the
pandemic, this paper also investigates the shift to working remotely
as another dimension of interest.

2 EMPIRICAL STRATEGY
2.1 Data
This paper used the Current Population Survey (CPS) from Inte-
grated Public Use Micro Samples (IPUMS) as the major source of
data. The CPS is a nationwide monthly consumer survey conducted
on 60,000 US households by the U.S. Census Bureau and the Bureau
of Labor Statistics (BLS), and IPUMS is a project supported by the
University of Minnesota that provides integrated survey data across
the globe, including the CPS. The CPS offers a variety of variables
such as demographic characteristics including age, gender, edu-
cational attainment, race, and marital status, labor characteristics
including labor force participation, employment status, working
hours, industry, and occupation, as well as household characteris-
tics (e.g., the number of children and the number of siblings within
each household). Recently, CPS also conducted surveys specifically
regarding the COVID-19 outcome, such as the switching to remote
work due to the pandemic.

The sample consists of adult civilians in the labor force during
two time periods: the second quarter (fromApril to June) in 2019 and
the second quarter in 2020. Among the 317,725 observations in total,
47.81% are women, and 7.19% are unemployed (Table 1). In regard
to the discussion of working hours and working remotely due to
COVID-19, the sample is restricted to only employed individuals
and therefore has a smaller sample size for these two dependent
variables. The average working hours at all jobs per week is around
39.6 hours out of 274,731 respondents, amongwhom female workers
worked for approximately 37.5 hours per week on average, about 4
hours less than their male counterparts (Table 2). Moreover, based
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Table 1: Employment Status

Employment Status Frequency Percent

At work 280,871 88.40
Has job, not at work last week 13,996 4.41
Unemployed, experienced worker 21,780 6.85
Unemployed, new worker 1,078 0.34
Total 317,725 100.00

Table 2: Working Hours at All Jobs per Week by Gender

Gender Observations Mean Std. Dev, Min Max

Female 131,024 37.484 11.012 0 141
Male 143,707 41.591 11.288 0 149
Total 274,731 39.632 11.344 0 149

on the survey responses, 9.12% of the respondents switched to
working remotely because of COVID-19.

2.2 Sector Classification
The IPUMS CPS provides a 13-industry classification: agriculture,
forestry, and fisheries; mining; construction; manufacturing; trans-
portation, communications, and other public utilities; wholesale
trade; retail trade; finance, insurance, and real estate; business and
repair services; personal services; entertainment and recreation ser-
vices; professional services; and public administration. Despite this
comprehensive classification, I further classify these 13 industries
into fewer sectors to discover general patterns across sectors. The
three-sector model developed in the last century does not apply
well to sector classification in the 21st century, mostly because of
the current rapid expansion of the tertiary (services) sector. To stay
in tune with the evolution of sectors and identify nuanced varia-
tions within the tertiary sector, the classification of sectors in this
paper is extended to five sectors, adding quaternary and quinary
sectors to the original three-sector model. The respondents’ work-
ing industries are classified into the primary, secondary, tertiary,
quaternary, and quinary sectors. The primary sector mainly con-
sists of agriculture and extraction; the secondary sector contains
construction, manufacturing, and utilities; the largest sector which
occupies 61.7% of the labor market—the tertiary sector—includes
all service-related industries (communication, entertainment, trans-
portation, financial services, and so on); the quaternary sector, the
knowledge and research sector, contains all the education-related
industries and has the highest percentage of female workers; and
lastly, the quinary sector is composed of public administration,
membership organizations, and religious groups.

As predicted, sectors present different employment characteris-
tics in general. The tertiary sector has the highest average unem-
ployment rate (7.60%), whereas the quinary sector has the lowest
average unemployment rate (2.97%). In terms of working hours,
the primary sector has the highest average working hours, while
the lowest average working hours is 38.6 hours for the quaternary
sector. In Figure 1, the female ratio across all five sectors does not

demonstrate significant change throughout 2019-2020, and the av-
erage working hours also stays relatively stable over the two years
(Figure 1). Nonetheless, the unemployment rates for all sectors
surged when COVID-19 broke out (Figure 1).

2.3 Models
I address the economic impacts of the COVID-19 pandemic from
three dimensions of interest: employment status, working hours,
and shift in working mode. Ideally, I would have included hourly
wages to measure the respondents’ economic gain. However, I did
not have a proper data source for hourly wages that span from
pre-COVID to post-COVID time, and many jobs in more advanced
sectors are not paid hourly, but monthly.

Similar to previous research [21; 15], models used in this paper
also include the female indicator and the COVID-19 indicator to
assess the gender inequality in the impact of the pandemic. How-
ever, the COVID-19 indicator I use serves to separate two time
periods: from April to June in 2019 and in 2020. I choose the second
quarter for comparison because it was when the economy started
to experience repercussions by the lockdown, and when the Black
Lives Matter movement did not yet happen—which might other-
wise distract us from the focus of this paper, the pandemic. I also
add the number of children under the age of five as an indepen-
dent variable to further examine whether the amount of childcare
affects women’s economic performance in the labor markets. Fur-
thermore, my models are designed to identify sectoral differences.
While many present studies consider whether the industries are
essential or critical and teleworkable as part of categorizing meth-
ods [16; 8; 14], I instead use a five-sector classification based on the
levels of economic activity, because classifying industries by the
standards of "essential" and "teleworkable" will only produce fairly
predictable results.

The first section of analysis pertains to the impact of COVID-19
on gender inequality across sectors in terms of employment status,
using the following reduced-form logistic regression model for the
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Figure 1: The gender breakdown of average working hours, and the change of female ratio, unemployment rate, and average
working hours across five sectors over 2019-2020

five different sectors:

Pr (Empi = 1) = h(β0 + β1Gndri + β2COV IDi + β3Gndri

×COV IDi + β4NoC ≤ 5i + β5xi )

where h(·) = exp(·)
1+exp(·) and the dependent variable is a binary in-

dicator of the respondents’ employment status (unemployed = 0,
employed =1), and independent variables include a dummy variable
of gender (Male=0, Female=1), pre-/post-COVID indicator (April
to June in 2019 = 0, April to June in 2020 = 1), and interaction
between gender and the COVID-19 pandemic. The interactive term
is designed to capture the changes in employment status based on
gender. Xi includes all the demographic variables: age, white or
non-white, marital status, and educational attainment.

On the condition of employment, I ran a linear regression model
of the impact of COVID-19 on working hours across five sectors as
shown below:

Wkhri = β0 + β1Gndri + β2COV IDi + β3Gndri ×COV IDi + β4NoC
≤ 5i + β5xi + εi

where the dependent variable is the working hours per week at all
jobs, and the independent variables are the same to those in the
previous model.

Additionally, I estimate the influence of the pandemic on women
switching to remote work of the employed respondents with the
following logistic regression model:

Pr (Rmti = 1) = h(β0 + β1Gndri + β2Sectori + β3Gndri × Sectori
+β4NoC ≤ 5i + β5xi )

where h(·) = exp(·)
1+exp(·) and the dependent variable is whether the

workers switch to remote working for pay due to the COVID-19
pandemic. Note that this model does not use a pre-/post-pandemic
indicator, because the survey response to the question of whether
the workers switched to working remotely due to COVID-19 is
collected after the pandemic breaks out, and the survey question
itself “At any time in the last 4 weeks, did (you/name) telework or
work at home for pay because of the coronavirus pandemic?” already
reflects a change in working mode caused by COVID-19, thereby
making a COVID-19 indicator unnecessary. Moreover, this model
does not capture variations within each sector, because the ability
to switch to remote work is a trait for the entire sector.

3 RESULTS
3.1 Employment Status
As expected from previous research on the economic impacts of
COVID-19 [11], the increase in the unemployment rate is very
pronounced. 5.63% of the respondents were unemployed in the
second quarter of 2019, and the unemployment rate rose to 11.01%
in the second quarter of 2020. These numbers correspond with the
numbers provided by the US Bureau of Labor Statistics.

Table 3 documents significant employment losses after the
COVID-19 pandemic across all sectors. Among all, the secondary
sector (manufacturing), tertiary sector (service), and quaternary
sector (education and knowledge-related) are heavily impacted. The
two most disrupted industries are Personal Services (which include
hospitality and clothing industries) as well as Entertainment and
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Table 3: Results for Employment Status

Recreation Services, which demonstrates the shock from the travel
restriction and lockdown policies (Table 4). Huang et al. claim that
the damage on the hospitality and leisure industries is associated
with the business closure policies [24].

Although the coefficients for Female are not significantly differ-
ent from zero, the interactive term reveals a severe “she-cession”
in labor markets, that women experience more employment losses
than men [25]. Female workers in the tertiary and quaternary sec-
tors bear the most severe impacts by the pandemic compared to
their male counterparts. Both of these sectors have the most female
employment percentage [14]. In particular, women working in the
tertiary sector experienced a 13-point decrease in employment after
the pandemic, and women in the quaternary sector experienced an
over 40-point drop. As predicted by recent studies [11], this result
illustrates that women’s employment status has been more harshly
impacted than men’s in sectors where women are most represented.

In addition to gender, other individual characteristics also affect
the workers’ employment outcomes. Although having children un-
der five in the household does not yield a significant result, marital
status plays an important role in affecting the workers’ employment
status. Respondents who are married are more likely to secure their
jobs after COVID-19 across all sectors, confirming Béland et al.[6]’s
findings that the pandemic has overally less negative impact on the
labor participation of married people. The reason why unmarried

people are more likely to be unemployed is primarily because of
their lower education level and deficient working experiences, as
well as the discrimination against unmarried people in the labor
markets. Moreover, white, educated workers are less affected by
COVID-19 in all sectors. The low-wage, primary sector has the
most severe racial disparities among all, with the white workers
having a 70% chance to remain employed.

3.2 Working Hours
As shown in Table 5, COVID-19 lowers the working hours for
the secondary, tertiary, and quinary sectors. Notably, construction,
manufacturing, and wholesale trade industries are most severely
affected in terms of working hours (Table 6).

Considerable disparities exist based on gender across all sectors.
The primary sector has the widest gender gap in working hours.
Hours worked per week drops significantly for married women
in the tertiary sector because of COVID-19. This is due mostly
to women’s shifting to domestic labor and childrearing after the
pandemic. Women in the quinary sector (public administration
and cultural/religious groups) experience the slightest reduction in
working hours. The quinary sector workers generally have more
flexibility in their work and thereby have little impact on the work-
ing hours of women in this sector.
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Table 4: Results for Employment Status, by Industry

Table 5: Results for Working Hours
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Table 6: Results for Working Hours, by Industry

Similar to results in terms of employment status, marital status
again plays a vital role in decreasing working hours for all sectors.
According to Table 5, marriage increases working hours across all
sectors. Married people are more likely to be employed, as discussed
in the previous section, and tend to work for a longer time with
the incentives to earn more income for the family. Having children
under the age of five is shown to increase working hours for the
primary and tertiary sector workers. However, it reduces hours
for the quaternary and quinary sectors due possibly to more hours
devoted to childcare [18].

Respondents who receive at least a college degree are more likely
to have longer working hours, especially so in the quaternary sector
where education-related industries occupy a huge part. Table 5 also
reveals that white workers in the primary and secondary sector
have more working hours than their non-white counterparts. This
result is probably because the construction and manufacturing
sectors usually pay hourly wages, an incentive for the workers to
work for more hours. Contrarily, white workers in the tertiary and
quinary sectors work for fewer hours.

3.3 Working Remotely
The results for working remotely are exhibited in Table 7. The
primary, secondary, and tertiary sectors are less likely to work re-
motely after the pandemic, since most work in these three sectors
is carried out in-person, rather than remotely. Conversely, the qua-
ternary and quinary sectors have a slightly better ability than other
sectors to transition to working remotely due to their preestab-
lished reliance on communication technology. Over the course of
the pandemic, many schools have been forced to work remotely
and adjust their form of instruction, and the public administration

as a large part of the quinary sector allows for telecommunica-
tion and presents the highest activity rate [15]. However, women
in all sectors are more likely to work remotely due to COVID-19
than men working in the same sectors. This is because women
usually perform jobs that require interpersonal elements, such as
salespersons and waitresses.

In terms of household characteristics, marriage influences one’s
possibility to switch to the remote working mode. The results dis-
play that married people will have a higher likelihood of working
remotely, since they usually have stable housing and accessibility to
teleworking technologies compared to unmarried people. Having
children under five does not significantly affect the probability of
working remotely.

Working from home also reveals disparities based on age, race,
and educational attainment, as the ability to telecommute is not a
privilege enjoyed by workers from all backgrounds. Older people
are less willing to work remotely generally because they are less
accepting and adaptive to the internet and technology. More ed-
ucated workers tend to work remotely, as most higher-educated
workers are in knowledge sectors that allow them to telework or
even equip them with necessary devices. White workers are more
averse to working remotely.

4 ROBUSTNESS CHECK
In this section, I provide results from several tests: a placebo test
on the effect of COVID-19, a time-sensitivity test on time-span
selected for regression, and a robust regression excluding possible
outliers and heteroskedasticity.

I check the assumption that the impacts are caused by COVID-
19 instead of time lapses through a placebo test. I set January of
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Table 7: Results for Working Remotely

2019 and 2020 as the control group for comparing with the sec-
ond quarter of 2019 and 2020. The purpose is to test if a “pseudo
treatment”’ will have any effect on the regression results. Based
on the robustness check results, the coefficients for the COVID-19
and COVID-19 Female variables are not significant and lower than
those in the original regression. This corroborates the belief that
the employment status and working hours of the respondents in
January have not yet been impacted by COVID-19.

Another assumption is that only COVID-19, instead of any other
disruptive events, made significant impacts on the economy during
the second quarter of 2019-2020. I test the time sensitivity of the
models by comparing results in May 2019 and in May 2020, replac-
ing one quarter with only one month. The final results confirm that
the robustness of models in terms of time selection.

Lastly, my analysis assumes that the OLS model concerning
working hours does not have any heteroskedastic errors. To address

this assumption, I test the presence of heteroskedasticity. It turns
out that the results are still robust, and that the heteroskedastic
errors are negligible in this case. Although there are many other
robustness checks, they are rather unnecessary in this situation.

5 CONCLUSION
In this paper, I empirically investigate the impacts of COVID-19 on
gender inequality in labor markets and underscore the variation
in effects across sectors. Based on the results and analysis, I reach
the following conclusions: The COVID-19 pandemic influences all
sectors to different degrees, with the tertiary (service) sector hit
the hardest. The pandemic has also posed exacerbating challenges
to gender inequality in certain sectors, but not all. Women working
in the tertiary are most harmed, while sectors that rely mostly on
knowledge and technology tend to work remotely and generally
have the least impact in working hours by the pandemic. Analysis
of employment status captures the more general economic reper-
cussions from the pandemic, while investigation into the working
hours reflects more about gender inequality. The intersectional-
ity of race, gender, and educational attainment contributes to the
disparities in labor markets across all sectors. Marriage benefits
employment across all sectors, yet having children under the age
of five could slightly disadvantage workers in certain sectors.

However, this paper has several limitations. Data is limited be-
cause of the short time period, and the long-term effects of COVID-
19 on gender inequalities still remain unclear. Future studies could
more closely examine the interactions of gender, race, education,
and marital status in impacting employment in the labor markets.
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