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Impact of covid-19 on labor force participation 
in Brazil
Julio Vicente Cateia1*, Luc Savard2 and Dr Edivo de Oliveira Almeida3

Abstract:  This study aims to analyze the impact of Covid-19 on the female’s labor 
force participation (LFP) probability in Brazil in 2020. We found through the probit 
model that females are about 7 percentage points less likely to participate in the 
labor force than males. Covid-19 and layoffs decrease by about 7 and 30 percen
tage points the women’s LFP probability, respectively. An additional year of 
schooling increases female’s LFP probability by 14 percentage points. These results 
are statistically significant at 1%. However, Covid-19-gender interaction term coef
ficient is not significant. We suggest a rich agenda for women’s jobs opportunities in 
developing countries.

Subjects: Economics and Development; Labour Economics; Development Economics 

Keywords: economic impact of Covid-19; gender gap; labor force participation; labor 
market; Brazilian economy

JEL Codes: C38; D13; E29; O12

1. Introduction
It is well known that female labor force participation (LFP) is lower than that of males (Fernández, 
2013). That also holds particularly in Brazil. For example, Blau and Kahn (2013) show that the 
females’ participation in the U.S labor force in 2010 was about 75% against about 67% of other 
countries. The females’ LFP in Brazil in 2020 was about 43%. Why do females participate less in the 
labor market than males, especially when facing an economic crisis? The prevailing literature 
shows that, as some sectors, such as services and rentals sectors, are female-employment 
intensive, an economic crisis that disproportionately reduces employment in these sectors tends 
to impact the females’ LFP negatively and increases the gender gap in employment (Farré et al., 
2020). Likewise, scholars also argue that the females’ LFP is lower than their male counterparts 
because they may spend more time with home tasks than males (Gallen, 2018). Thus, the extra 
care responsibilities arising from the closure of schools due to the Covid-19 pandemic may fall 
excessively on working mothers than on working fathers (Alon et al., 2020). This paper aims to 
provide micro-level evidence of Covid-19 impacts on gender gap LFP probability in Brazil.

There is a growing literature on the causes of gender differential in economic outcomes. Past 
studies have documented that there is gender gap in outcomes such as women wages (Blau & 
Kahn, 2017; Mahajan, 2017), competition bias (Lowes, 2021), labor force participation (Genre et al., 
2010; Grigoli et al., 2018; Juhn & Potter, 2006), and policies (Murtin et al., 2014). Recently, 
economist have shown that economics crisis can also explain some gaps in outcomes across 
gender (Alon et al., 2020; Davis & von Wachter, 2011; Stefania, 2019). However, there is no study 
carried out for Brazil aiming at analyzing the impact of Covid-19 on LFP probability across gender.
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We used data from Covid-19 National Household Sample Survey in Brazil (Pnad-Covid19). 
Although Covid-19 is present worldwide, Brazil has one of the highest incidence rates of Covid- 
19 diseases per inhabitant. The first case of the SARS Covid-19 virus was registered on 
26 February 2020, and the country currently accumulates more than 33 million cases and about 
677 thousand deaths (World Health Organization, WHO, 2020). As a result, Brazil has respectively 
established itself in third and second place among the countries with the most cases and deaths 
by Covid-19. Vaccines against the Covid-19 virus started on 17 January 2021, and currently about 
79% and 45% of the population have already taken the first and second doses of the vaccine, 
respectively (Saude, 2022).

Although the number of accumulated cases of Covid-19 is higher in states such as São Paulo and 
Minas Gerais, the proportion of deaths from Covid-19 (either as a proportion of accumulated cases 
or of the total population) is higher in poor states, such as Amazonas and Maranhao.

Kapitsinis (2021) conducted a cross-country study to explain the causes of Covid-19. For Brazil, 
two factors may explain these results, the pre-pandemic health policy, and the local and federal 
governments mitigating actions during the pandemic. First, except for Rio de Janeiro, states with 
a higher fatality rate (the number of deaths divided by the number of cases in absolute value) of 
Covid-19 generally have lower per capita income and a historically higher mortality rate than 
states with a higher fatality rate. Access to the health system in poor states is usually through the 
Sistema Único de Saúde (SUS); however, the precariousness of the hospital infrastructure and the 
shortage of doctors is still evident. Although actions have been taken, such as the Programa Mais 
Médicos (see http://maismedicos.gov.br/) to alleviate the health system crisis associated with the 
lack of professionals, many severe restrictions still exist. Thus, the economic condition of the 
population combined with the provision of health services made the population of poor Brazilian 
states significantly weakened during the pandemic.

The second element that explains the high rate of deaths from Covid-19 in Brazil concerns the 
lack of coordination of mitigating measures by state and federal governments at the beginning of 
the pandemic. Brazil is one of the last countries to recognize this disease as a pandemic; conse
quently, one of the last countries to take lockdown measures (the first was on 20 April 2020), and 
the mandatory use of masks was up to state governments. In addition, given that states had the 
autonomy to acquire vaccines or finance research for their discovery, wealthier states such as São 
Paulo were ahead of many other states in acquiring doses through international partnerships.

One of the striking features of the Brazilian labor market is the existence of gender inequality traps 
in several dimensions (see, for example, Martins, 2015). It is expected these inequalities to be greater 
in times of crisis. Brazil has high inequality in access to employment by socioeconomic cohort. 
Therefore, it is a natural place to study the effect of Covid-19 on gender economic outcomes.

We use the probit model to estimate the LFP probability where individual labor supply decision is 
conditional on wealth, education level, and specific factors such as age, level of local development, 
time off the job market, Etc. We find several key results. In line with a large literature that 
documents that females participate less in the labor force than males, particularly during the 
economic crisis (Alon et al., 2020; Stefania, 2019), we find that females are about 7 percentage 
points less likely to choose to participate in the labor force than males during Covid-19 crisis in 
Brazil, despite being in same living arrangement. An additional year of schooling increases the 
females’ LFP probability by 14 percentage points. With Covid-19 cases in a family, the females’ LFP 
probability decreases by about three percentage points than males’ one. Moreover, females are 
less likely to participate in the workforce due to layoffs associated with Covid-19. These results are 
statistically significant at conventional levels.

This paper is structured as follows. Section 2 provides a brief literature review. Section 3 presents 
the empirical strategies. Section 4 analyzes the results. Section 4 concludes.

Vicente Cateia et al., Cogent Economics & Finance (2022), 10: 2116788                                                                                                                            
https://doi.org/10.1080/23322039.2022.2116788

Page 2 of 17

http://maismedicos.gov.br/


2. Brief review of related empirical literature
An extensive literature has documented that female labor participation is affected by economic 
crisis (e.g., Davis & von Wachter, 2011; Doepke et al., 2015; Doepke & Kindermann, 2019; Ekberg 
et al., 2013; Yokoyama et al., 2021). For instance, Albanesi (2019) finds evidence that growing 
female participation may be responsible for a significant fraction of the reduced cyclicality of 
aggregate hours during great moderation. Hyland et al. (2020) use the World Bank’s newly 
Women, Business and Law database to show how laws affect females’ opportunities to participate 
in the workforce across countries and suggest that the governments should ensure females job 
retention during an economic crisis as it takes significant time to reintegrate females into the labor 
force once they are out of work.

Interest in LFP during the economic crisis has grown due to work by Davis and von Wachter 
(2011), who studied the effect of the business cycle on gender LFP in the United States. Their paper 
makes a significant contribution by demonstrating that females participate less than males 
because of the product’s shock. They argue that differences in sectorial products impact females 
and males differently. This result has been replicated by Alon et al. (2020) to analyze the impact of 
Covid-19 across gender in the United States.

Since the work of Davis and von Wachter (2011), many empirical studies have measured LFP to 
document how income shock impacts various gender outcomes. Studies emerge on the economic 
impacts of Covid-19, particularly in developed countries. For example, Farré et al. (2020) studied 
the effect of lockdown on gender inequality in paid and unpaid jobs in Spain. They found evidence 
that females were slightly more likely to lose their job than males during the lockdown, and those 
who remained employed were more likely to work from home. In turn, Sevilla and Smith (2020) 
find evidence that there is a gender childcare gap across UK families, as females have spent most 
of their working hours with childcare.

We can also find cross-country evidence of the impact of Covid-19 on gender inequality. For 
example, Adams-Prassl et al. (2020), in their study for Germany, the UK, and US., analyzed the 
reduction in job earnings of different workers due to decreased work hours and job losses. As they 
show the impacts of the Covid-19 crisis to be large and unequal within and across countries, they 
prove that females and less educated workers are more affected by the crisis.

This paper builds on and contributes to these past studies in several ways. First, to test whether 
economic crisis affects female’s LFP, we use data before and during the Covid-19 crisis. Thus, we 
can analyze LFP across gender due to the pandemic or other factors.

Second, as we take one of the most complete and structured household surveys on Covid-19, 
this study is a quasi-experiment of the Covid-19 impact at household level in middle-income 
countries. Finally, as mentioned, no studies on the gender effects of Covid-19 exist in the case of 
Brazil. These findings will be significant for policy to mitigate the impacts of the Covid-19 crisis on 
females in developing countries.

3. Empirical strategy
This section presents the econometric model and data used for estimation. We adopt three 
strategies to examine the impacts of Covid-19 on gender labor force participation probability. 
We start by specifying the following previous studies (e.g., Baker et al., 2022; Lowes, 2021) 
parsimonious probit: 

lfpi;t ¼ α0 þ γ1femalei;t þ Xitβþ εit (1) 

where LPi;t is an indicator equal to 1 if individual i at time t participates into labor force, and 0 
otherwise, and Xit is a vector of covariates for individual i (age, age squared, years of education, 

Vicente Cateia et al., Cogent Economics & Finance (2022), 10: 2116788                                                                                                                            
https://doi.org/10.1080/23322039.2022.2116788                                                                                                                                                       

Page 3 of 17



time out of the job market, etc.), which we set following Mincerian specification (e.g., Armand et al., 
2020; Ashraf et al., 2020).

Let Xit containing individual-specific covariates, such as years of education and age, as well as 
the time (associated to layoffs) out of work (i.e., Xitβ ¼ β1educit þ β2ageit þ β3age2it þ β4TtÞ, we 
expect lfpt

0 to be positive for each additional year of education, and having a non-monotonic 
relationship with individual age, indicating that the LFP probability is positive with age, but then it 
declines as the individual gets older. Furthermore, the individual loses valuable experience as he or 
she is out for a long period in a skill related role. The individual therefore must find it difficult to be 
hired again as there are infinite workers with similar profiles. As a result, β1; β2 > 0, while β3; β4 < 0.

Second, we estimate the impacts of Covid-19 as: 

lfpi;c;t ¼ α0 þ γ1femalei;c;t þ γ2Covidi;c;t þ Xitβþ εi;c;t (2) 

where Covidi;c;t is an indicator equal to 1 if individual i at time t claims having income negatively 
impacted by Covid-19, and 0 otherwise. This is a proxy for exogenous income shock capturing the 
economic crisis effect on gender (Mohapatra, 2021). The rationale is that the economic crisis, such 
as that caused by Covid-19, affects gender outcomes because it impacts income (Cerra & Saxena, 
2008).

Finally, we include the interaction term Covid-19 and gender estimating the following equation: 

lfpi;c;t ¼ α0 þ γ1femalei;c;t þ γ2Covidi;c;t þ γ3Covid � femalei;c;t þ Xitβþ εi;c;t (3) 

where i contains Covid and female interaction term.

The order condition for convex functions yields: @lfpt
@femalet

;
@lfpt
@Covidt

;
@lfpt

Covid�femalet
< 0;"i at time t; and 

stochastic form results that γ1 < 0, which suggests that female may participate worse on labor 
force, γ2 < 0, whereby Covid-19 has negative impact on the LFP probability, γ3 < 0, whereby female 
and Covid-19 interaction term impact negatively LFP probability, respectively.

3.1. Data and source
We use the Pnad-Covid19 database of the Brazilian Institute of Geography and Statistics (IBGE), 
round November 2020. As this is a complete survey on the household situation during the Covid-19 
crisis, we focus on the labor market module. We have matched this module with the IBGE’s pre- 
Covid-19 household survey (2019 Pnad continuous) to monitor the individual who left the labor 
market due to the pandemic and who left or returned to the labor market for some different 
reason.

The combination of high-frequency and disaggregated data offers considerable advantages: We 
can estimate the impacts of Covid-19 on LFP probability far more precisely and stratify (by age, 
gender, schooling, health, Etc.) and get rich specifications allowing for heterogeneity in Covid-19 
crisis effects across critical dimensions, such as LFP and nonlinearities. We can also monitor each 
situation that may lead an individual to drop out of the labor market, except for the Covid-19 
pandemic.

Table 1 summarizes the descriptive statistics of the variables by emerged databases and by 
Pnad-Covid19 and Pnad continuous separately. Individuals are young aged. Males are under 36, 
and females are under 38 ages. The proportion of employed males is more significant than that of 
employed females; this difference is more significant in the Pnad-Covid19 database, where we 
observe 60.57% of employed males against 39.43% of employed females. In general, females are 
less skilled and earn less than males.
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4. Results
We present the results in the data columns regarding the effect of gender, gender, and Covid-19, 
and the interaction between gender and Covid-19 on the LFP probability. We gradually add more 
control variables as we move through the columns. It is worth noting that, since we have 
competing models, diagnostic test was required to choose the one that best fits the data. 
Different tests can be applied to select the model (Hansen & Yu, 2001); however, we use the 
Bayesian Information Criterion (BIC), which is the most recommended for handheld models (Leeb, 
2009).1 We found that models 1–3 are more adherent to the data.2

Table 2 reports the baseline for probit regressions. First, for equation 1, females are about seven 
percentage points less likely to participate in the labor market than men in Brazil, holding other 
factors at their business-as-usual levels. This result is statistically significant at 5% for an asymp
totic sample.

As this find aligns with the statistics on the labor market in Brazil, it is also consistent with the 
previous works on gender impacting economic outcomes (e.g., Alessandra & Veldkamp, 2011; 
Azmat & Ferrer, 2017; Babcock et al., 2017; Ou & Pan, 2021). For example, Lowes (2021) finds 
evidence that gender difference matters for competition outcomes. Her generous findings are 
21 percentage points against our conservative seven percentage points.

Second, in regression with females and education being explanatory variables, the effect of 
gender difference on LFP probability decreases and reaches about 13 percentage points in favor of 
males. In comparison, an additional year of schooling increases females’ LFP probability by 
14 percentage points. This result is due to the underlying effects of the return of education on 
gender outcomes. Since the seminal work by Becker (1962), which showed the importance of 
human capital investment, several subsequent studies have provided evidence that education 
matters (e.g., Cameron & Taber, 2004; Carneiro et al., 2010). In work on grade choice, Heckman 
et al. (2016) show evidence that ability bias is a significant component of observed educational 
differentials, which reflect in the skill differentials across individuals. Skills are essential for plotting 
an individual’s economic outcomes over the life cycle, including which profession to choose and 
the possible gains. We observe that these gains increase females’ participation probability in the 
labor market. This finding is statistically significant at the usual levels.

Table 2. Probit regression by gender
Variable (1) (2) (3) (4)
Female −0.073 

(0.031)**
−0.1284 

(0.032)***
−0.127 

(0.032)***
−0.154 
(0.104)

Years education 0.141 
(0.0083)***

0.140 
(0.008)***

0.1407 
(0.008)***

Covid −0.027 
(0.010)***

−0.0364 
(0.032)

Covidfemale 0.0056 
(0.020)

Constant −0.813 
(0.051)***

−1.304 
(0.060)***

−1.163 
(0.079)***

−1.121 
(0.169)***

Observations 349,306 349,306 349,306 349,306

Prob > chi2 0.00 0.00 0.00 0.00

BIC 234,104.426 256,211.244 258,480.125 286,930.142

Source: PNAD-COVID19 HS, round May-November 2020. Authors’ estimation in R. * p < 10, ** p < 5, *** and p < 1. () 
Standard errors. Matched databases. 
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Third, we add the effect of Covid-19 on the gender LFP outcomes. The estimated parameter for 
Covid-19 is negative and statistically significant even at 1%. It indicates that, with a reported case 
of Covid-19 symptoms in a living arrangement, females are about three percentage points less 
likely to participate in the labor market than males. As a result, the economic crisis affects 
household labor supply decisions in favor of males.

Finally, in specification 3, we did not find any statistically relevant results when we added gender 
and the Covid-19 interaction term. In this case, only an additional year of education has a positive 
and statistically significant impact on LFP probability.

The results of regressions with age and age squared as explanatory variables are reported in Table 3. 
In this specification, we observe that the LFP probability increases with age and then decreases, which 
is consistent with the fact that the individual without job stability may find it more challenging to fit 
into the job market as she or he gets older. The effect of age on the LFP probability is positive and 
statistically significant at conventional levels for Equations 1 and 3 specifications. In Equation 2, 
however, the quadratic term of age is negative as expected but not statistically significant.

The essential difference between estimates reported in Table 3 concerning the baseline results in 
Table 2 is that the magnitudes of the coefficients are now more significant. We observe that females 
are about 11 percentage points less likely to participate in the labor market than males, ceteris 
paribus (Column 1), and about 13 percentage points in the rest of the specifications (Columns 2 to 4).

Instead of age, we estimate equations 1–3 using the individual’s self-reported result about the 
layoffs period, which may reflect the loss of a valuable experience (Table 4). We call it the time variable. 
The time variable contributes to reducing LFP probability. As Covid-19 removes more females than 
males from work, as discussed in section 2, females’ LFPs may be negatively affected by the loss of 
experience associated with the amount of time they are out of the workforce. This result of time on 
gender LFP, also significant even at 1%, ranges from 36 to 32 percentage points in favor of males.

4.1. Extension and discussions
An interesting point in the analysis of gender outcomes is that many of the gender gap explaining 
factors may suffer from mixed effects. For instance, it is commonly argued that error selection bias 

Table 3. Probit regression by gender and age
Variable (1) (2) (3) (4)
Female − 0.1107 

(0.0340)**
−0.1364 

(0.03418)***
−0.1352 

(0.0342)***
−0.16435 
(0.1107)

Years education 0.07158 
(0.0097)***

0.0710 (0.009)*** 0.0710 (0.000)***

Covid −0.0373 (0.010)*** −0.0464 
(0.034)

Covidfemale 0.00591 
(0.021)

Age −0.110 
(0.005)***

0.1164 
(0.006)***

0.1160 
(0.005)***

0.1160 
(0.005)***

Age2 −0.0014 
(0.0007)***

−.00131 
(0.0007)***

−0.0013 
(0.0007)

−0.0013 
(0.0007)***

Constant −3.044 
(0.113)***

−3.2109 
(0.1200)***

−3.03 
(0.131)***

−2.991 
(0.206)***

Observations 349,306 349,306 349,306 349,306

Prob > chi2 0.00 0.00 0.00 0.00

Source: PNAD-COVID19 HS, round May-November 2020. Authors’ estimation in R. * p < 10, ** p < 5, *** and p < 1. () 
Standard errors. Matched databases. 
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can eclipse inference (see, Heckman, 1979). It might be revealed much more than expected when 
data are detached in the group instead of in aggregate form (e.g., Jann, 2008) or when the 
structure of the error term is known. This extension is an attempt to cope with such concerns by 
presenting contrafactual estimations as a robustness check. We analyze results across gender 
using data before and after Covid-19. We made a slight modification to the model of equation 1.

Let 

ò
1
0 lfp1

M ¼ ò
n
0 δMX1

M
þ v1

M (4)  

ò
1
0 lfp2

F ¼ ò
n
0 δFX2

F
þ v2

F (5) 

represent equations for group 1 of M males and for the group 2 of F females in discrete form, 
where lfpi and Xi are defined as before; 

H : is an operator tracking variable values, whose lower and 
upper bounds are indicated by 0 and 1 for lfpi, and 0 and n observations for Xi; and vi is an error 
term. As EðviÞ ¼ 0, if both lfpi and Xi are differentiables, gender gap can be written, as follows: 

dlfpi
G ¼ θif G cXi

G
� �

(6) 

where clfpi is the difference in the LFP across males and females, i.e., in terms of group 2; G = f,m 

indexes females and males, respectively; θi are transformations of δi; bXi is the average difference 
of the control variables for the two groups. We stochastically represent Equation 6 as: 

dlfpit ¼ θif Education;Covid; γc; #að Þ þwit (7) 

where γc is the fixed effects controlling for local time invariant characteristics, such as the 
economic development level. We treat the development of the country in terms of observed 
income gains. That is justified since income has been pointed out as a necessary condition of 
individual freedom of choice and may positively impact women’s economic outcomes. In addition, 

Table 4. Probit regression by gender and time
Variable (1) (2) (3) (4)
Female 0.0169 

(0.0335)
−0.055 
(0.033)*

−0.055 
0.033)***

−0.0780 
(0.1081)

Years education 0.08050 
(0.009)***

0.079 
(0.009)***

0.0798 (0.009)***

Covid −0.0215 (0.0103)*** −0.0285 
(0.0334)

Covidfemale 0.00461 (0.02078)

Time −0.3676 
(0.0153)***

−0.322 
(0.0162)***

−0.3219 (0.0162)*** −0.3219 (0.0162)***

Constant 0.28523 
(0.070)***

−0.1269 
(0.0863)

−0.022 (0.1000)*** 0.0126 (0.1861)***

Observations 349,306 349,306 349,306 349,306

Prob > chi2 0.00 0.00 0.00 0.00

Source: PNAD-COVID19 HS, round May-November 2020. Authors’ estimation in R. * p < 10, ** p < 5, *** and p < 1. () 
Standard errors. Matched databases. 
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we can observe the different scales of gains in Pnad-Covid19, which inform the living standard of 
households in Brazil. We take the upper and lower gauge to refer to the term developing and 
developed hereinafter, respectively. #a is the time dummy controlling for the time period an 
individual has been absent from labor force, and wit is the transformation of vi.

The gender LFP probability differences explained by determinants of labor force participation (work
er’s education, Covid-19 cases, layoffs time) are reported in Table 5. Columns from 1 to 3 are estimates 
only with Pnad-Covid19 data and from 3 to 6 with pre-Covid data. In each column, “overall” informs 
about the difference in the results across males and females.We start the analysis with Covid-19 data. 
In Columns 1 and 2, we can observe that schooling, Covid-19, and layoffs are essential to explain the 
LFP probability of females and men. The labor force participation probability increases with additional 
years of schooling but decreases with reported cases of Covid-19 and time off work. This relationship is 
statistically significant at conventional levels for both males and females. The LFP gap for the group of 
males increases by 0.32 percentage points for each additional year of schooling and decreases by 
−0.09 and −0.43 percentage points for revealed cases of Covid-19 and additional years off from the 
labor force, respectively. That value is even more expressive for females, with 0.32 percentage points 
for additional years of schooling, −0.013 and −0.87 for revealed Covid-19 cases, and additional years 
out of the labor force, respectively.

The predicted probabilities are about eight percentage points for a group of males and about 
nine percentage points for a group of females, which results in a − 0.85 percentage points 
difference in the probability of participation across males and females. About 1.2 percentage 
points of gender difference is explained by the individuals’ initial endowments, −0.13 percentage 
points for changes in the structure of labor participation, and −0.06 due to the interaction term.

Table 5. Gender difference in LFP probability
Variable Pnad-19 data Pre Covid Pnad continuous data

1 2 3 4 5 6

Male Female Overall Male Female Overall
Education 0.0032 

(0.0001)***
0.0031 

(0.0001)***
0.0035 

(0.0001)***
0.0072 

(0.001)***

Covid-19 −0.0009 
(0.0004)**

−0.0013 
(0.0004)***

−0.0013 
(0.0003)***

−0.0053 
(0.004)**

Time −0.0428 
(0.0006)***

−0.087 
(0.0007)***

−0.0605 
(0.0005)***

−0.102 
(0.004)***

Group 1 0.0844 
(0.00067)***

0.086 
(0.0004)***

Group2 0.0930 
(0.00068)***

0.177 
(0.004)***

Difference −0.0085 
(0.00096)***

−0.090 
(0.004)***

Endowments 0.0122 
(0.00032)***

−0.0058 
(0.001)***

Coefficients −0.0139 
(0.00094)***

−0.086 
(0.004)***

Interaction −0.0068 
(0.0023)***

0.0019 
(0.0009)***

Constant 0.198 
(0.003)***

0.372 
(0.0041)***

0.2646 
(0.0028)***

0.471 
(0.023)***

R-squared 0.030 0.080 0.0502 0.0937

Observations 167,712 181,594 349,306 340,858 8,448 349,306

Source: PNAD-COVID19 HS, round May-November 2020. Authors’ estimation in R. * p < 10, ** p < 5, *** and p < 1. () 
Standard errors. 

Vicente Cateia et al., Cogent Economics & Finance (2022), 10: 2116788                                                                                                                            
https://doi.org/10.1080/23322039.2022.2116788                                                                                                                                                       

Page 9 of 17



Using pre-Covid-19 data, we observe that the estimates of the LFP probability determinants are 
more intense than during the covid-19 period; they increase sensibly in size for variables with 
positive results and decrease more for variables with negative results. Moreover, Covid-19ʹs impact 
on gender results is also statistically significant, which suggests some robustness in the results of 
the previous subsection.

We have controlled by age and local development level (Table A1, Table C1 and Table D1 in 
Appendix). By age, we have found almost identical outcomes as before. Covid-19 generates 
a gender gap in labor force participation favoring males (Table A1). However, we did not find 
statistically significant coefficients in the context of poor parents (Table B1) but in the settings 
where parents gain an average income (Table C1).

Our results converge with emerging evidence on the impact of Covid-19 on gender outcomes. 
Farré et al. (2020) show that, even in temporary lockdown, females were more impacted than 
males in Spain regarding job losses. Sevilla and Smith (2020) find evidence for the U.K that the 
gender childcare gap raises in favor of males as females are working more at home than males 
with childcare during Covid-19. That implies that females may face challenges in integrating 
into the labor force after the pandemic as they have had less time to develop their skill sets 
than males.

This study also emphasizes local context when analyzing the impact of Covid-19 on gender LFP. 
This consideration is essential since there are fundamental differences in the gender gap across 
states in Brazil (Benigno et al., 2021). Even at national level, there are also differences of LFP across 
a group of workers (Firpo & Pieri, 2018). On the one hand, we found no evidence that the level of 
local development affects the gender LFP probability if families’ earnings mimic the poverty 
condition. On the other one, when families earn an average income in the setting, the level of 
development matters.

Brazil is a middle-income country where there is a substantial gap in gender participation in the 
workforce (Firpo & Pieri, 2018). Moreover, females’ employment in Brazil is commonly reported to 
be more intensive in occupations requiring less skill level, essentially in domestic and retail 
services. Codazzi et al. (2018) associate this characteristic of female LFP in Brazil with existing 
social norms, in which some occupations or professions are seen as essentially reserved for 
females. Such occupations are susceptible to economic shocks which negatively impact women’s 
income (Mohapatra, 2021). The government responses to Covid-19 must consider the possibility of 
guaranteeing the maintenance of female employment through targeted policies for the female- 
employment intensive sector. Previous studies have been carried out for developing countries, 
which limits many comparisons in terms of development indicators. Moreover, past works have 
focused on countries with robust institutions to incentive females’ labor force participation (e.g., 
Adams-Prassl et al., 2020; Sevilla & Smith, 2020).

However, our results have shown to be consistent, not only with studies focused on the impact 
of Covid-19 on gender outcomes (e.g., Adams-Prassl et al., 2020; Farré et al., 2020). We have 
converged with the broadest literature on gender inequality (e.g., Babcock et al., 2017; Ou & Pan, 
2021), in which the difference in the observed outcomes is due to the model coefficients, individual 
attributes, and interaction terms. We have found that differences in the individuals’ attributes 
implied different estimated results.

Thus, governments should promote the improvement of female attributes. Given the hetero
geneity of Brazilian states in terms of economic structures (see, Benigno et al., 2021; Medeiros & 
Souza, 2015), policies and measures to reduce gender gap in LFP should be implemented locally in 
order to take into account geographic and state-specific effects. As mentioned earlier, the inci
dence of Covid-19 in terms of cases and deaths differs between states. It should be required 
a training program for females, but also direct incentives for continuity in the labor market in each 
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state and social setting. Incentives can be by deducting taxes as firms that each add or kill 
a female number above a given threshold, depending on the firm’s capacity. Incentives can be 
based on tax deductions for companies that employ the number of women above a certain 
threshold, depending on the capacity of each organization. As women are also different in their 
demographic characteristics, mapping the poorest segment of the population will be essential to 
achieve the expected results. This could be done using, for example, information from government 
programs such as Programa da Secretaria Nacional do Cadastro Único, which identifies and char
acterizes low-income households in Brazil (Goverment, 2022),

5. Conclusions
This study is based on plentiful statistical data for the most recent course of household living 
standards and gender labor force participation before and after the Covid-19 pandemic in Brazil. It 
aims to analyze the significance of Covid-19 in the gender gap predicted labor force participation 
probability. We use a probit model to reinforce, with new evidence for a developing country, the 
empirical regularity that gender difference matters, education matters, and economic crisis.

Our results are robust and consistent with past works that analyze the impact of Covid-19 on 
gender outcomes in developed countries. We hope our findings will serve as the first step toward 
the discussion on the impact of Covid-19 on females’ job opportunities in Brazil. We have shown 
that females participate less in the labor market than males because they are disadvantaged in 
many dimensions. The literacy rate of females is lower than that of males. These results suggest 
that it is necessary to have an agenda for females’ employment that contains training programs so 
that females can cope with economic crises as men do. Since this suggests complementarity, 
rather than eviction across women and men LFP incentives, the long-term impact is strengthening 
the country’s response to unexpected income shocks, such as the ones brought by the Covid-19 
pandemic.

Funding
The authors received no direct funding for this research.

Author details
Julio Vicente Cateia1 

E-mail: julio.vicente-cateia.1@ulaval.ca 
Luc Savard2 

Edivo de Oliveira AlmeidaDr3 

1 Postdoc fellow, Department of Economics, Université 
Laval, Canada, Québec, Canada. 

2 Full Professor Africa Institute for Research in Economics 
& Social Sciences (AIRESS), Mohammed VI Polytechnic 
University Technopolis, Rocade Rabat-Salé 11103, 
Morocco. 

3 State University of Campinas, Brazil Institute of 
Economics, Campinas, Brazil. 

Disclosure statement
No potential conflict of interest was reported by the author(s).

Citation information 
Cite this article as: Impact of covid-19 on labor force 
participation in Brazil, Julio Vicente Cateia, Luc Savard & 
Edivo de Oliveira Almeida, Cogent Economics & Finance 
(2022), 10: 2116788.

Notes
1. We found the similar results applying AIC criteria.
2. We compared the statistics in the last column of Table 2 

with the information in Table A1 in the Appendix.

References
Adams-prassl, A., Boneva, T., Golin, M., & Rauh, C. (2020). 

Inequality in the impact of the coronavirus shock: 
Evidence from real time surveys. Journal of Public 
Economics, 189, 104245.

Albanesi, S. 2019. Changing business cycles: The role of 
women’s employment. National Bureau of Economics 
Research. https://doi.org/10.3386/w25655

Alessandra, F., & Veldkamp, L. (2011). Nature or nurture? 
Learning and the geography of female labor force 
participation. Econometrica, 79(4), 1103–1138. 
https://doi.org/10.3982/ECTA7767

Alon, T., Doepke, M., Olmstead-Rumsey, J., & Tertilt, M. 
(2020). The impact of covid-19 on gender equality. 
National Bureau of Economic Research. NBER Working 
Paper w26947. https://doi.org/10.3386/w26947

Armand, A., Attanasio, O., Carneiro, P., & Lechene, V. 
(2020). The effect of gender-targeted conditional 
cash transfers on household expenditures: Evidence 
from a randomized experiment. The Economic 
Journal, 130(631), 1875–1897. https://doi.org/10. 
1093/ej/ueaa056

Ashraf, N., Bau, N., Nunn, N., & Voena, A. (2020). Bride 
price and female education. Journal of Political 
Economy, 128(2), 591–641. https://doi.org/10.1086/ 
704572

Azmat, G., & Ferrer, R. (2017). Gender gaps in perfor
mance: Evidence from young lawyers. Journal of 
Political Economy, 125(5), 1306–1355. https://doi.org/ 
10.1086/693686

Babcock, L., Recalde, M. P., Vesterlund, L., & Weingart, L. 
(2017). Gender differences in accepting and receiving 
requests for tasks with low promotability. American 
Economic Review, 107(3), 714–747. https://doi.org/10. 
1257/aer.20141734

Baker, M., Halberstam, Y., Kroft, K., Mas, A., & Messacar, D. 
(2022). Pay transparency and the gender gap. American 
Economic Journal. Applied Economics, Forthcoming.

Becker, G. S. (1962). Investment in human capital: 
A theoretical analysis. Journal of Political Economy, 
70(5, Part 2), 9–49. https://doi.org/10.1086/258724

Vicente Cateia et al., Cogent Economics & Finance (2022), 10: 2116788                                                                                                                            
https://doi.org/10.1080/23322039.2022.2116788                                                                                                                                                       

Page 11 of 17

https://doi.org/10.3386/w25655
https://doi.org/10.3982/ECTA7767
https://doi.org/10.3386/w26947
https://doi.org/10.1093/ej/ueaa056
https://doi.org/10.1093/ej/ueaa056
https://doi.org/10.1086/704572
https://doi.org/10.1086/704572
https://doi.org/10.1086/693686
https://doi.org/10.1086/693686
https://doi.org/10.1257/aer.20141734
https://doi.org/10.1257/aer.20141734
https://doi.org/10.1086/258724


Benigno, G. O. L., Viera, D. M., & Oliveira, J. E. (2021). 
Gender gap in Brazilian states and stakeholder 
analysis of the National Council for Women’s 
Rights. Revista de Administração Pública, 55(2), 
483–501. https://doi.org/10.1590/0034- 
761220190398

Blau, F. D., & Kahn, L. M. (2013). Female labor supply: Why 
is the United States falling behind? American 
Economic Review: Papers & Proceedings, 103(3), 
251–256. https://doi.org/10.1257/aer.103.3.251

Blau, F. D., & Kahn, L. M. (2017). The gender wage gap: 
Extent, trends, and explanations. Journal of Economic 
Literature, 55(3), 789–865. https://doi.org/10.1257/ 
jel.20160995

Cameron, S. V., & Taber, C. (2004). Estimation of educa
tional borrowing constraints using returns to 
schooling. Journal of Political Economy, 112(1), 132– 
182. https://doi.org/10.1086/379937

Carneiro, P., Heckman, J. J., & Vytlacil, E. J. (2010). 
Evaluating marginal policy changes and the average 
effect of treatment for individuals at the margin. 
Econometrica, 78(1), 377–394. https://doi.org/10. 
3982/ECTA7089

Cerra, V., & Saxena, C. S. (2008). Growth dynamics: The 
myth of economic recovery. American Economic 
Review, 98)1(1), 439–457. https://doi.org/10.1257/ 
aer.98.1.439

Codazzi, K., Pero, V., & Sant’Anna, A. A. (2018). Social 
norms and female labor participation in Brazil. 
Review of Development Economics, 22(4), 1513–1535. 
https://doi.org/10.1111/rode.12515

Davis, S. J., & von Wachter, T. (2011). Recessions and the 
costs of job loss. NBER. https://doi.org/10.3386/w17638

Doepke, M., Hazan, M., & Maoz, Y. D. (2015). The baby 
boom and world war II: A macroeconomic analysis. 
Review of Economic Studies, 82(3), 1031–1073. 
https://doi.org/10.1093/restud/rdv010

Doepke, M., & Kindermann, F. (2019). Bargaining over 
babies: Theory, evidence, and policy implications. 
American Economic Review, 109(9), 3264–3306. 
https://doi.org/10.1257/aer.20160328

Ekberg, J., Eriksson, R., & Friebel, G. (2013). Parental leave: 
A policy evaluation of the Swedish “Daddy-Month” 
reform. Journal of Public Economics, 97, 131–143. 
https://doi.org/10.1016/j.jpubeco.2012.09.001

Farré, L., Fawaz, Y., González, L., & Graves, J. (2020). How 
the COVID-19 lockdown affected gender inequality in 
paid and unpaid work in Spain. Institute of Labor 
Economics. Working Paper No. 13434. http://ftp.iza. 
org/dp13434.pdf

Fernández, R. (2013). Cultural change as learning: The 
evolution of female labor force participation over a 
century. American Economic Review, 103(1), 
472–500. https://doi.org/10.1257/aer.103.1.472

Firpo, S. P., & Pieri, R. (2018). The labor market in Brazil, 
2001–2015. IZA Institute of Labor Economics. https:// 
wol.iza.org/articles/the-labor-market-in-brazil/long

Fukui, M., Nakamura, E., & Steinsson, J. (2018). Women, 
wealth effects, and slow recoveries. National Bureau 
of Economics Research. Working Paper No.25311. 
https://doi.org/10.3386/w25311

Gallen, Y. (2018). Motherhood and the gender productivity 
gap. Becker Friedman Institute for Research in 
Economics. Working Paper No. 2018-41. https://doi. 
org/10.2139/ssrn.3198356

Genre, V., Salvador, R. G., & Lamo, A. (2010). European 
women: Why do (n’t) they work? Applied Economics, 
42(12), 1499–1514. https://doi.org/10.1080/ 
00036840701721547

Goverment. (2022). O programa da Secretaria Nacional do 
Cadastro Único ofFederal Government of Brazil. 

https://www.gov.br/cidadania/pt-br/acoes-e-progra 
mas/cadastro-unico

Grigoli, F., Koczan, Z., & Topalova, P. (2018). Drivers of 
labor force participation in advanced economies: 
Macro and micro evidence. International Monetary 
Fund, Working paper WP/18/150.

Hansen, M. H., & Yu, B. (2001). Model selection and the 
principle of minimum description length. Journal of 
the American Statistical Association, 96(454), 
746–774. https://doi.org/10.1198/ 
016214501753168398

Heckman, J. J. (1979). Sample selection bias as 
a specification error. Econometrica, 47(1), 153–161. 
https://doi.org/10.2307/1912352

Heckman, J. J., Humphries, J. E., & Veramendi, G. (2016). 
Returns to education: The causal effects of education 
on earnings, Health and Smoking. National Bureau of 
Economics Research. Working paper 22291. https:// 
doi.org/10.3386/w22291

Hyland, M., Djankov, S., & Goldberg, P. K. (2020). Gendered 
laws and women in the workforce. American 
Economic Review: Insights, 2(4), 475–490. https://doi. 
org/10.1257/aeri.20190542

Jann, B. (2008). The blinder–oaxaca decomposition for linear 
regression models. The Stata Journal, 8(4), 453–479. 
https://doi.org/10.1177/1536867X0800800401

Juhn, C., & Potter, S. (2006). Changes in Labor Force 
Participation in the United States. Journal of 
Economic Perspectives, 20(3), 27–46. https://doi.org/ 
10.1257/jep.20.3.27

Kapitsinis, N. (2021). The underlying factors of excess mor
tality in 2020: A cross-country analysis of pre-pandemic 
healthcare conditions and strategies to cope with 
Covid-19. BMC Health Services Research, 21(1), 1197. 
https://doi.org/10.1186/s12913-021-07169-7

Leeb, A. (2009). Model Selection. In T. G. Andersen, R. A. 
Davis, J.-P. Kreiss, & T. MikoschSpringer (Eds.), 
Handbook of financial time series. Springer. https:// 
doi.org/10.1007/978-3-540-71297-8_39

Lowes, S. (2021). Kinship structure, stress, and the gender 
gap in competition. Journal of Economic Behavior & 
Organization, 192, 36–57. https://doi.org/10.1016/j. 
jebo.2021.09.029

Mahajan, K. (2017). Rainfall shocks and the gender wage 
gap: Evidence from Indian agriculture. World 
Development, 91, 156–172. https://doi.org/10.1016/j. 
worlddev.2016.11.004

Martins, I. B. (2015). The gender wage-gap in Brazil and 
the role of discrimination. In Master programme in 
Economic History (pp. 1–47). Lund Universty https:// 
doi.org/10.13140/RG.2.1.1833.8400

Medeiros, M., & Souza, P. H. G. F. (2015). State transfers, 
taxes and income inequality in Brazil. Brazilian 
Political Science Review, 9(2), 3–29. https://doi.org/10. 
1590/1981-38212014000200009

Mohapatra, S. (2021). Gender differentiated economic 
responses to crises in developing countries: Insights for 
COVID-19 recovery policies. Review of Economic 
Household, 19(2), 291–306. https://doi.org/10.1007/ 
s11150-020-09512-z

Murtin, F., De Serres, A., & Hijzen, A. (2014). 
Unemployment and the coverage extension of col
lective wage agreements. European Economic 
Review, 71, 52–66. https://doi.org/10.1016/j.euroe 
corev.2014.06.010

Oaxaca, R., & Choe, C. (2016). Wage decompositions 
using panel data sample selection correction. Korean 
Economic Review, 32(2), 201–218. https://ssrn.com/ 
abstract=2834187

Ou, K., & Pan, X. (2021). The effect of task choice and task 
assignment on the gender earnings gap: An 

Vicente Cateia et al., Cogent Economics & Finance (2022), 10: 2116788                                                                                                                            
https://doi.org/10.1080/23322039.2022.2116788

Page 12 of 17

https://doi.org/10.1590/0034-761220190398
https://doi.org/10.1590/0034-761220190398
https://doi.org/10.1257/aer.103.3.251
https://doi.org/10.1257/jel.20160995
https://doi.org/10.1257/jel.20160995
https://doi.org/10.1086/379937
https://doi.org/10.3982/ECTA7089
https://doi.org/10.3982/ECTA7089
https://doi.org/10.1257/aer.98.1.439
https://doi.org/10.1257/aer.98.1.439
https://doi.org/10.1111/rode.12515
https://doi.org/10.3386/w17638
https://doi.org/10.1093/restud/rdv010
https://doi.org/10.1257/aer.20160328
https://doi.org/10.1016/j.jpubeco.2012.09.001
http://ftp.iza.org/dp13434.pdf
http://ftp.iza.org/dp13434.pdf
https://doi.org/10.1257/aer.103.1.472
https://wol.iza.org/articles/the-labor-market-in-brazil/long
https://wol.iza.org/articles/the-labor-market-in-brazil/long
https://doi.org/10.3386/w25311
https://doi.org/10.2139/ssrn.3198356
https://doi.org/10.2139/ssrn.3198356
https://doi.org/10.1080/00036840701721547
https://doi.org/10.1080/00036840701721547
https://www.gov.br/cidadania/pt-br/acoes-e-programas/cadastro-unico
https://www.gov.br/cidadania/pt-br/acoes-e-programas/cadastro-unico
https://doi.org/10.1198/016214501753168398
https://doi.org/10.1198/016214501753168398
https://doi.org/10.2307/1912352
https://doi.org/10.3386/w22291
https://doi.org/10.3386/w22291
https://doi.org/10.1257/aeri.20190542
https://doi.org/10.1257/aeri.20190542
https://doi.org/10.1177/1536867X0800800401
https://doi.org/10.1257/jep.20.3.27
https://doi.org/10.1257/jep.20.3.27
https://doi.org/10.1186/s12913-021-07169-7
https://doi.org/10.1007/978-3-540-71297-8_39
https://doi.org/10.1007/978-3-540-71297-8_39
https://doi.org/10.1016/j.jebo.2021.09.029
https://doi.org/10.1016/j.jebo.2021.09.029
https://doi.org/10.1016/j.worlddev.2016.11.004
https://doi.org/10.1016/j.worlddev.2016.11.004
https://doi.org/10.13140/RG.2.1.1833.8400
https://doi.org/10.13140/RG.2.1.1833.8400
https://doi.org/10.1590/1981-38212014000200009
https://doi.org/10.1590/1981-38212014000200009
https://doi.org/10.1007/s11150-020-09512-z
https://doi.org/10.1007/s11150-020-09512-z
https://doi.org/10.1016/j.euroecorev.2014.06.010
https://doi.org/10.1016/j.euroecorev.2014.06.010
https://ssrn.com/abstract=2834187
https://ssrn.com/abstract=2834187


experimental study. European Economic Review, 136, 
103753. https://doi.org/10.1016/j.euroecorev.2021. 
103753

Pnad-covid19. The database. Brazilian institute of geography 
and statistics. Accessed Dec. 2020. Available on the 
website https://covid19.ibge.gov.br/pnad-covid/

Saude. 2022. Ministerio de Saude. Covid-19 information. 
https://www.saude.df.gov.br/

Sevilla, A., & Smith, S. (2020). Baby steps: The gender 
division of childcare during the COVID-19 pandemic. 
IZA Institute of Labor Economics. Working paper 
No. 13302. http://ftp.iza.org/dp13302.pdf

Stefania, A. (2019). Changing business cycles: The role of 
women’s employment. National Bureau of Economics 
Research. Working Paper 25655. https://doi.org/10. 
3386/w25655

World Health Organization, WHO, 2020: Global Covid-19 
dataset. https://covid19.who.int/. Accessed on July 30th, 
2022

Yokoyama, I., Higa, K., & Kawaguchi, D. (2021). Adjustments 
of regular and nonregular workers to exogenous shocks: 
Evidence from exchange-rate fluctuation. Industrial & 
Labor Relations Review, 741, 470–510. https://doi.org/10. 
1177/0019793919887961

Vicente Cateia et al., Cogent Economics & Finance (2022), 10: 2116788                                                                                                                            
https://doi.org/10.1080/23322039.2022.2116788                                                                                                                                                       

Page 13 of 17

https://doi.org/10.1016/j.euroecorev.2021.103753
https://doi.org/10.1016/j.euroecorev.2021.103753
https://covid19.ibge.gov.br/pnad-covid/
https://www.saude.df.gov.br/
http://ftp.iza.org/dp13302.pdf
https://doi.org/10.3386/w25655
https://doi.org/10.3386/w25655
https://covid19.who.int/
https://doi.org/10.1177/0019793919887961
https://doi.org/10.1177/0019793919887961


Appendix

Table A1. Diagnostic test using BIC criteria
Variable All Rural Urban
BIC 379,912.02 367,485.531 336,411.931 324,599.774 379,912.02

Source: The authors. 

Table B1. LFP probability by gender and age
Variable Pnad-Covid19 data Pre Covid Pnad continuous data

1 2 3 4 5 6
Male Female Overall Male Female Overall

Education 0.0031 
(0.0001)***

0.0030 
(0.0001)***

0.0034 
(0.0001)***

0.0070 
(0.001)***

Covid-19 −0.0010 
(0.0004)**

−0.0013 
(0.0004)***

−0.0014 
(0.0003)***

−0.0054 
(0.002)**

Time −0.0428 
(0.0006)***

−0.0870 
(0.0007)***

−0.0605 
(0.0005)***

−0.102 
(0.0039)***

Group 1 0.085 
(0.00067)***

0.087 
(0.0004)***

Group2 0.093 
(0.00068)***

0.179 
(0.004)***

Difference −0.0085 
(0.00096)***

−0.0917 
(0.004)***

Endowments 0.0125 
(0.00032)***

−0.0060 
(0.001)***

Coefficients −0.0141 
(0.00095)***

−0.087 
(0.004)***

Interaction −0.0069 
(0.0024)***

0.0019 
(0.0009)**

Constant 0.200 
(0.003)***

0.373 
(0.0042)***

0.266 
(0.0028)***

0.4759 
(0.023)***

R-squared 0.029 0.079 0.0495 0.0919

Observations 338,107 81,369 346,476 166,273 180,203 346,476

Source: PNAD-COVID19 HS, round May-November 2020. Authors’ estimation in R. * p < 10, ** p < 5, *** and p < 1. () 
Standard errors. 
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Table C1. LFP probability by gender and local development (low income)
Variable Pnad-Covid19 data Pre Covid Pnad continuous data

1 2 3 4 5 6

Male Female Overall Male Female Overall
Education 0.004 

(0.003)
0.0052 

(0.0001)
0.0053 

(0.0032)
0.022 (0.017)

Covid-19 −0.0015 
(0.010)

−0.0091 
(0.012)

−0.0090 
(0.0083)

0.0378 
(0.041)

Time −0.0384 
(0.017)**

0.034 (0.026) 0.0034 
(0.015)

−0.0934 
(0.071)

Group 1 0.1703 
(0 .014)***

0.219 (0.011) 
***

Group2 0.274 (0.017) 
***

0.2325 
(0.067)***

Difference −0.103 
(0.022)***

−0.0127 
(0.068)

Endowments −0.0111 
(0.007)

0.0035 
(0.022)

Coefficients −0.107 
(0.023)***

−0.0134 
(0.068)

Interaction 0.014 (0.008) −0.0027 
(0.022)

Constant 0.253 
(0.090)***

0.144 
(0.131)

0.196 
(0.077)**

0.110 
(0.382)

R-squared 0.0097 0.0045 0.0033 0.0484

Observations 109,408 60,413 200,372 337,169 143,527 345,527

Source: PNAD-COVID19 HS, round May-November 2020. Authors’ estimation in R. * p < 10, ** p < 5, *** and p < 1. () 
Standard errors. 

Vicente Cateia et al., Cogent Economics & Finance (2022), 10: 2116788                                                                                                                            
https://doi.org/10.1080/23322039.2022.2116788                                                                                                                                                       

Page 15 of 17



Table D1. LFP probability by gender and local development (average income)
Variable Pnad-Covid19 data Pre Covid Pnad continuous data

1 2 3 4 5 6

Male Female Overall Male Female Overall
Education 0.0034 

(0.0001)***
0.0032 

(0.0001)***
0.0036 

(0.0001)***
0.0072 

(0.001)***

Covid-19 −0.0011 
(0.0004)***

−0.00142 
(0.0004)***

−0.0015 
(0.0003)***

−0.0063 
(0.002)***

Time −0.043 
(0.0006)***

−0.088 
(0.0007)***

−0.061 
(0.0005)***

−0.1045 
(0.003)***

Group 1 0.084 
(0 .006)***

0.086 
(0.0004)***

Group2 0.092 
(0.0006)***

0.176 (0.004) 
***

Difference −0.0080 
(0.0009)***

−0.090 
(0.004)

Endowments 0.0118 
(0.0003)***

−0.0059 
(0.001)

Coefficients −0.013 
(0.0006)***

−0.086 
(0.004)

Interaction −0.006 
(0.0002)

0.0018 
(0.0009)

Constant 0.200 
(0.0038)***

0.375 (0.004) 
***

0.267 
(0.0028)***

0.484 (0.023) 
***

R-squared 0.0314 0.0827 0.0519 0.0967

Observations 165,291 83,236 205,527 337,169 132,358 345,527

Source: PNAD-COVID19 HS, round May-November 2020. Authors’ estimation in R. * p < 10, ** p < 5, *** and p < 1. () 
Standard errors. 
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