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Non-technical Summary

The Covid-19 pandemic has produced considerable impacts on the economy
and unprecedented in the recent history of epidemics. The goods and services mar-
ket and the labor market had their equilibrium changed, among other reasons, due
to changes in household consumption, changes in investment decisions by companies
and difficulties related to the mobility of workers, the last reason due to local restric-
tions to prevent the collapse of the health care system and due to individuals taking
preventive actions to reduce exposure to the virus. The magnitude of the variation
in prices and quantities that balance a given market, in turn, can be statistically
decomposed between two types of shocks: demand and supply. This separation of
causes allows us to assign proportions to each of the shocks and thus better un-
derstand how price and quantity fluctuations have been determined by demand and
supply shifts before and throughout the pandemic period.

This research is aimed at analyzing the effects of the pandemic on the labor
market. The general purpose is to answer two questions through a particular eco-
nometric method: (i) how much of the drop in the number of hours worked can be
explained empirically by exogenous changes in the supply and demand of labor?;
and (ii) what is the intensity of these shocks taking into account the heterogeneity
between economic activities? The specific objective of the study is to decompose
variations in hours worked into demand and labor supply shocks, with special at-
tention to the period marked by the Covid-19 pandemic. Thus, using microdata
from the National Household Sample Survey - PNAD from 2012 to the first quarter
of 2020, we apply a specific econometric methodology to estimate a labor supply and
demand model, being earnings from labor (price/wage) and hours worked (quantity)
the variables involved. Based on this estimate, we generate a historical decompo-
sition for the hours worked throughout the sample and extrapolate, with special
attention, to the horizon that runs from the second quarter of 2020 to the first of
2021.

The results show that the drop in hours worked was largely caused by labor
demand shocks, specifically in the second quarter of 2020. After that, the labor
market started to recover also due to demand shocks, but supply shocks started
to increase their importance in some activities in the third quarter and in general
in the fourth one. The retraction process and the recovery march have a striking
feature in heterogeneity. The economic activities linked to the service sector are, as
expected, the most affected. Agriculture, at the other extreme, had less negative
impacts.
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Sumário Não Técnico

A pandemia de Covid-19 produziu impactos consideráveis na economia, sem
precedentes na história recente das epidemias. O mercado de bens e serviços e o
mercado de trabalho tiveram seu equilíbrio alterado, entre outras razões, por conta
de mudanças no consumo das famílias, de alterações nas decisões de investimento das
empresas e de dificuldades relacionadas à mobilidade dos trabalhadores, estas devido
às restrições locais para tentar impedir o colapso do sistema de saúde e devido às
medidas preventivas dos indivíduos para reduzir a exposição ao vírus. A magnitude
da variação nos preços e quantidades que equilibram um determinado mercado, por
sua vez, pode ser estatisticamente decomposta entre dois tipos de choques: demanda
e oferta. Essa separação de causas permite atribuirmos proporções a cada um dos
choques e, assim, entendermos melhor como os deslocamentos de demanda e oferta
determinaram as oscilações de preços e quantidades antes e ao longo do período da
pandemia.

Esta pesquisa é voltada à analise dos efeitos da pandemia sobre o mercado
de trabalho. O propósito geral é responder duas questões por meio de um método
econométrico: (i) quanto da queda na quantidade de horas trabalhadas pode ser
explicada empiricamente por mudanças exógenas na oferta e na demanda por tra-
balho?; e (ii) qual é a intensidade desses choques levando em conta a heterogeneidade
entre as atividades econômicas? O objetivo específico do estudo é fazer a decom-
posição das variações nas horas trabalhadas em choques de demanda e de oferta
de trabalho, com especial atenção ao período marcado pela pandemia de Covid-19.
Assim, usando os microdados da Pesquisa Nacional por Amostra de Domicílios -
PNAD de 2012 até o primeiro trimestre de 2020, aplicamos uma metodologia eco-
nométrica específica para estimar um modelo de oferta e demanda por trabalho,
sendo rendimento efetivo (preço/salário) e horas efetivamente trabalhadas (quanti-
dade) as variáveis envolvidas. A partir dessa estimativa, geramos a decomposição
histórica das horas trabalhadas ao longo da amostra e extrapolamos, com especial
atenção, ao horizonte que vai do segundo trimestre de 2020 até o primeiro de 2021.

Os resultados apontam que a queda das horas efetivamente trabalhadas foi
provocada em grande parte por choques de demanda por trabalho, especificamente
no segundo trimestre de 2020. Depois disso, o mercado de trabalho passou a se
recuperar também por choques de demanda, mas os choques de oferta foram au-
mentando sua importância em algumas atividades no terceiro trimestre e em geral
no quarto. O processo de retração e a marcha de recuperação teve na heterogenei-
dade um traço marcante. As atividades econômicas do setor de serviços foram, como
esperado, as mais afetadas. A agricultura, no outro extremo, a menos impactada.
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Abstract

Covid-19 has impacted the labor market, not only by reducing the
level of occupancy but also by altering real effective earnings and hours effec-
tively worked. We measure labor demand and supply shocks using data from
the Continuous PNAD - Continuous National Household Sample Survey. The
estimated shocks are interpreted as exogenous shifts in the labor supply and
demand curves and are empirically measured by the estimation of a Bayesian
Structural Autoregressive Vector model. We use sign restrictions to identify
labor demand and supply shocks. Our results show, in the second quarter of
2020, adverse and significant effects of both shocks on hours worked, with
greater relevance of demand shocks and greater impacts on activities related
to the service sector. About 70% of the decline in hours worked in the latter
sector was explained by demand shocks. In the third quarter of 2020, the
signal of the shocks was reversed and the increase in hours worked was again
sustained by demand shocks, although some activities in the service sector
registered an increase in the importance of labor supply shocks. In the fol-
lowing quarters, shocks converge to their historical patterns.
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1 Introduction

The Brazilian economy was affected by the Covid-19 outbreak at the begin-
ning of 2020. The impacts caused negative economic growth. Monetary and fiscal
policies were implemented trying to sustain financial liquidity, access to credit, and
the preservation of income, employment, and production of various economic ac-
tivities. However, uncertainty regarding SARS-Cov-2 was present. Forecasts were
estimated and often revised in the light of new information. Therefore, as long as
firms’ employment decisions (labor demand curve) were affected, households’ work
decisions (labor supply curve) were also influenced.

The Brazilian Institute of Geography and Statistics (IBGE) started on May
4, 2020, to publish important and complementary results to the Continuous PNAD
- Continuous National Household Sample Survey, to reduce the pandemic informa-
tion gap and monitor the impacts of the COVID-19 pandemic on the Brazilian labor
market. These results are known as PNAD Covid-19. The survey showed the pan-
demic caused many people to lose their jobs and discouraged thousands of workers,
who would like to offer work, not searching for jobs. The underutilization of the
labor force was also present. It should be noted the pandemic not only affected the
level of occupancy but also generated changes in the dynamics of real effective ear-
nings and hours effectively worked. During the period under analysis, some activities
came to partially or completely close their doors (restaurants, hotels, gyms, among
others), while some benefited from an increase in demand (super and hypermarkets,
pharmacies, construction materials, etc.). However, for certain sectors, it is unclear
whether the shock of the first wave of the pandemic was mainly demand or supply
one.

The labor market across the country was affected by the fluctuation in acti-
vity economic. GDP fell 8.8% in the second quarter of 2020 compared to the previous
quarter. Despite the fall, the recovery of economic activity was significant. The per-
formance of GDP stands out as it recorded a growth of 1.4% in the first quarter of
2021 in a seasonally adjusted comparison with the previous quarter, even in the face
of the second wave of the pandemic as of November and the end of emergency aid in
December. In the second quarter of 2021, GDP increased by 12.3% compared to the
same quarter of 2020 and decreased by 0.1% compared to the last quarter of 2019.
Considering these ups and downs in economic activity, there are significant effects
on the labor market and across different sectors of the economy. Among the sectoral
dynamics, the recovery of retail sales and industry stands out with activities at the
end of 2020 quickly reaching their pre-pandemic levels or even above. However, the
service sector as a whole, more sensitive to the formal and informal restrictions of
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social isolation, persisted in a slow recovery.

Due to these effects of Covid-19 on the labor market and attempting to con-
tribute to the literature in this area, we investigate (i) how much of the change in
hours effectively worked can be empirically explained by changes in labor supply
and labor demand, and (ii) whether these changes are similar across economic acti-
vities. We present estimates of sectoral labor supply and demand shocks in Brazil,
benefiting from the study for the American economy by Brinca et al. (2021).1 We
make use of data from the Continuous PNAD and a Bayesian SVAR model with
informative prior à la Baumeister & Hamilton (2015), where we establish sign cons-
traints to identify and estimate sequences of demand and supply shocks. Then, we
obtain the empirical historical decomposition, with focus on the second quarter of
2020, considered the quarter with the greatest impact on the labor market. We move
forward with the analysis to the first quarter of 2021.

Labor supply shocks, following Brinca et al. (2021), are defined as unforeseen
changes in workers’ willingness to supply hours of work according to the observed
wage while labor demand shocks are considered as unforeseen changes in employers’
willingness to hire hours of work based on the observed wage. Labor supply and
demand shocks are interpreted as shifts in supply and demand curves, respectively.
Some factors that may have resulted in changes in the labor supply curve during
the impacts of the pandemic are increased health risk when going to work, unem-
ployment insurance policy, emergency aid, legal restrictions on non-essential work,
or mandatory restrictions during the COVID-19 period, between others. On the
other hand, changes in the labor demand curve can be generated by a shortage of
demand, interruptions in the production of goods and services by firms, and fiscal
and monetary policies during COVID-19 that affect the willingness of companies to
hire at a certain real wage, etc.

Our results go in the opposite direction of those obtained by Brinca et al.
(2021) for the US economy. While the authors found that two-thirds of the decrease
in the monthly variation of hours worked was due to supply shocks, we found that
the drop in the growth of hours worked in the second quarter of 2020 in Brazil was
caused largely by demand shocks, mainly in activities related to the service sector.
In the third quarter of 2020, the sign of shocks was reversed, and the recovery was
again sustained by demand shocks, although some activities in the service sector
registered an increase in the importance of labor supply shocks. In the following
quarters, the shocks were closer to the historical pattern.

1The authors sought jointly model the dynamics of real earnings and hours worked for various
American sectors between March and May 2020, as this period represents a controlled closure and
subsequent reopening of parts of the US economy.
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Therefore, this work contributes to the literature that deals with the Bra-
zilian economy facing the impacts of Covid-19, especially with the investigation of
adverse effects on the labor market. To place the article in the literature, it is impor-
tant to highlight the study by Masri et al. (2021), which examines the behavior of
the labor market during the pandemic. These authors also used data from the Conti-
nuous PNAD, by activity, to assess the short-term impact of the Covid-19 pandemic
on the Brazilian labor market. Based on the Alfaro et al. (2020) methodology, they
calculated, among other analyses, jobs at risk ex-ante among sectors and decompo-
sed the shocks between demand and supply factors for goods and services. Then,
the conceptual difference is that we decompose the shocks between labor demand
and supply factors.

This paper is organized as follows. Section 2 presents the Bayesian SVAR
model with sign restrictions; Section 3 shows the data taken from the Continuous
PNAD and describes the Brazilian labor market briefly; Section 4 presents and dis-
cusses the empirical results from our historical decomposition exercise; and Section
5 concludes with suggestions for future research.

2 Bayesian SVAR Model with Sign Restrictions

According to Baumeister & Hamilton (2015, 2018, 2022), the traditional
approach to identifying VAR models can be considered a special case of Bayesian
inference in which the researcher is sure that some parameters are exact, often in
the form of exclusion restrictions, but it does not have any information about the
remaining parameters. Baumeister & Hamilton’s (2015) methodology can help to
overcome this dichotomy of the traditional approach by recognizing uncertainty
about the identification hypotheses. The authors propose to specify an uncertain
identification hypothesis instead of establishing an exact identification hypothesis,
as exclusion restrictions. This inexact identification can be modeled by using a
probability distribution in which a prior information about the economic structure
is formed. Therefore, the credibility intervals reflect uncertainty arising from both
the finite sampling and the identifying hypotheses of the economic structure.

An identification strategy that is used as an alternative to traditional appro-
aches of identification based on exclusion restrictions is the identification by sign
restrictions, which allows the identification of a set of parameters for the structural
model. In this case, point estimates or confidence intervals are not justifiable, as cer-
tain parameter values cannot be considered more likely than others. In the model by
Baumeister & Hamilton (2015), the sign restrictions are inserted through an asym-
metric t-distribution, for example. Using a distribution, there is a justification for
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highlighting a given value as a best estimate of the structural magnitude of interest
and for reporting credibility intervals that express confidence in such estimates.

Hence, the measurement of labor demand and supply shocks is based on the
approach proposed by Baumeister & Hamilton (2015). Bayesian estimation and in-
ference are conducted such that priors are explicitly established on the coefficients
of the structural model. As Kilian & Lütkepohl (2017) pointed out, the approach of
Baumeister & Hamilton (2015), although general, is appealing for bivariate models
where the sign restrictions imposed on the impact coefficients are the only identi-
fication hypotheses. In the present study, we estimate a structure with these two
characteristics. First, it is a standard bivariate model in which real effective ear-
nings and hours worked are driven by labor demand and supply shocks. Second,
these shocks are identified by sign constraints on the impact coefficients.

Demand and supply price elasticities of labor are assumed to be linear func-
tions of the coefficients of the structural model. Therefore, it is possible to establish
priors on these elasticities. In the methodology used here, the specification of the
prior in the SVAR model, identified by sign restrictions, is performed through an
exogenous source related to the structural parameters of the model. This informa-
tion may be obtained from both macro and micro econometric literature. Therefore,
these parameters play a key role in the supply and demand model.

According to Baumeister & Hamilton (2015), we can consult the specific li-
terature to define informative priors on the demand and supply elasticities of labor.
We also establish the constraint of positive and negative signs for the coefficients of
the elasticities. This reflects our prior belief that the slopes of demand and supply
are standard. However, values that obey these signs are not equally likely. Then, we
assume probability distributions that capture the uncertainty about those magni-
tudes and are consistent with estimations presented in the literature.

Specifically, consider 𝑦𝑡 = (Δ𝑤𝑡, Δℎ𝑡) as a vector with two observable time
series defined as the growth rates of real effective earnings and hours effectively
worked, respectively. It is assumed the data generating process for 𝑦𝑡 can be appro-
ximated by an autoregressive vector of order 𝑝. Therefore, we can summarize the
structural model by:

𝐵0𝑦𝑡 = 𝐵1𝑦𝑡−1 + · · · + 𝐵𝑝𝑦𝑡−𝑝 + 𝜔𝑡, (1)

where 𝜔𝑡 denotes zero-mean serially uncorrelated structural shocks. Suppose 𝜔𝑡 =
(𝜔𝑑

𝑡 , 𝜔𝑠
𝑡 ), (d = demand, s = supply). Then, the first equation corresponds to labor

demand and the second to labor supply. Writing the relationship between VAR
residuals in reduced form and structural shocks as 𝑢𝑡 = 𝐵−1

0 𝜔𝑡, the impact of
an exogenous shift in demand or supply curve, 𝑢𝑤

𝑡 or 𝑢ℎ
𝑡 , respectively, depends on
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the slope of the curves. For example, a supply shock represented by a shift to the
left of the supply curve along the demand curve would reduce the number of hours
effectively worked and increase real wages (real effective income). These implications
of economic theory, related to the signs of the responses of wages and hours worked
to shocks, can be used to identify the structural parameters. In particular, we can
assume: ⎛⎝𝑢𝑤

𝑡

𝑢ℎ
𝑡

⎞⎠ =
⎛⎝+ −

+ +

⎞⎠ ⎛⎝𝜔𝑑
𝑡

𝜔𝑠
𝑡

⎞⎠ . (2)

It is also assumed the contemporary relationship matrix has the following
form:

𝐵0 =
⎛⎝−𝛽 1

−𝛼 1

⎞⎠ , (3)

where 𝛽 is the elasticity of demand for labor and 𝛼 is the elasticity of supply for
labor. As can be seen in Brinca et al. (2021), the relative magnitude of demand and
supply shocks on hours worked and earnings depends on the relationship 𝛼

𝛽
.

Regarding the VAR representation, we write the SVAR model as follows:

𝑦𝑡 = 𝐴1𝑦𝑡−1 + · · · + 𝐴𝑝𝑦𝑡−𝑝 + 𝑢𝑡, (4)

where 𝐴𝑖 = 𝐵−1
0 𝐵𝑖; 𝑖 = 1, . . . , 𝑝; 𝑢𝑡 = 𝐵−1

0 𝜔𝑡; Σ𝑢 = E(𝑢𝑡𝑢
′
𝑡) = 𝐵−1

0 E(𝜔𝑡𝜔
′
𝑡)𝐵−1′

0 ;
and E(𝜔𝑡𝜔

′
𝑡) = 𝐷 is a diagonal matrix containing the variances of the shocks.

Following Brinca et al. (2021), we assume that the prior values of the struc-
tural parameters are represented by the joint density 𝑝(𝐵0, 𝐷, 𝐵), with the belief
revised when confronted with the sample data, and the update process following the
methodology of Baumeister & Hamilton (2015).

With regard to priors, Barros et al. (2015) estimate values of the elasticity
of demand for labor in Brazil between -0.4 and -0.2, for the short term. For the
long term, these authors estimate values between -0.4 and -0.8. In turn, Vick (2017)
estimates supply elasticity values ranging from 1.638 to 2.175 for employed men and
in the range from 1.22 to 1.502 for employed women. Based on these studies, we
assume the same parameterization as Brinca et al. (2021), that is, a truncated 𝑡 dis-
tribution for the elasticities with location, scale, and degrees of freedom parameters
of (−0.6 - demand; 0.6 - supply); 0.6; and 3, respectively. This implies assuming
with 90% probability that the elasticity of demand is in the range [−2.2; −0.1] and
the elasticity of supply in the range [0.1; 2.2]. Another implication is that unitary
demand or supply shocks have the same effects on hours worked.
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In specifying the priors for the conditional distributions 𝑝(𝐷|𝐵0) and
𝑝(𝐵1, . . . , 𝐵𝑝|𝐵0, 𝐷), we follow Baumeister & Hamilton (2015). The confidence in
prior information about the variance of structural errors in 𝐷 is given by the shape
parameter 𝜅 of a gamma distribution with scale parameter 𝜏 . We established 𝜅 =
2, implying the weight of the prior information is equivalent to 4 observations of
the total data. The prior for each element of the diagonal of 𝐷, 𝑑𝑖𝑖, is chosen to
be equal to the reciprocal of the 𝑖-th element of the diagonal of 𝐵0�̂�𝐵

′

0, where
�̂� denotes the sample covariance matrix of the residuals of the VAR model in the
reduced form, that is, 𝜏𝑖 = 𝜅𝑏

′

0,𝑖�̂�𝑏0,𝑖 and 𝑑−1
𝑖𝑖 = 𝜅/𝜏𝑖. Regarding the coefficients

of the lagged variables of the structural model, 𝐵1, . . . , 𝐵𝑝, the prior is established
on the coefficients of the reduced form of the VAR, 𝐴1, . . . , 𝐴𝑝 (𝐴𝑖 = 𝐵−1

0 𝐵𝑖),
similar to prior from Minnesota developed by Doan et al. (1984). In this case, the
hyperparameters 𝜆0, 𝜆1 and 𝜆3 control, respectively, how concentrated the prior is
in general, the rate of contraction of the prior as the lags increase, and the weight
of the prior related to the constant. The values used are as follows: 𝜆0 = 0.2, 𝜆1 = 1
and 𝜆3 = 100 (which makes irrelevant the prior over the constant). The number of
iterations of the algorithm is 6 × 106, with an initial discard of 1 × 106.2

Given the limited number of observations available for each activity analyzed,
as well as for the total, we used only one lag in the SVAR, based on Schwarz’s
Bayesian criterion (BIC). We also observed other information criteria for the choice
of lags, such as the Akaike criterion. The test result for the choice of lags is in
appendix (A) in Table A2. Based on VAR models with a maximum of 4 lags, we
can see there is no discrepancy between the criteria, but some activities require
higher lags to generate model residuals well-behaved. Then, we evaluated the model
with 2 and 4 lags and did not verify significant changes in the results presented
below. The historical decomposition of the growth rate of hours worked for the
model with 4 lags is reported in Figure B4, appendix B.

We assume the parameters of the model do not change over time. Therefore,
structural breaks could be a limitation of the present study, and the results for the
historical decomposition of hours worked must be seen with caution because the
model parameters are obtained from historical data and may not be valid for the
Covid-19 period. That is, changes in equilibrium values may be due to variations
in parameters rather than structural shocks. Given the parsimonious structure of
the model and the limitations of the data, the task of decomposing the shocks via
a model with structural breaks is beyond the scope of this work.

2The model was estimated through the package BHSBVAR of Richardson (2021), written
in R (R Core Team (2020)). More details about the model and the algorithm can be found in the
aforementioned references, Baumeister & Hamilton (2015, 2018, 2019) and Richardson (2021).
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Despite the estimation of the parameters does not directly cover structural
breaks, Brinca et al. (2021) emphasize the methodology of identification by signs
allows one taking into account both the uncertainty related to the size of the sample
and the imperfect knowledge of the economic structure. This is because the iden-
tification strategy does not generate a point estimate but a plausible set of values
for the parameters. In the methodology of structural VAR by Baumeister & Hamil-
ton (2015), priors reflect the reasonableness of values for the elasticities, so assigning
probability to each point of this set. Then, the unpredictable economic effects caused
by the coronavirus pandemic are somehow addressed in the model used below.

3 Real Earnings and Hours Worked

3.1 Data

The Covid-19 pandemic has had relevant impacts on the labor market, espe-
cially on the level of occupation and the hours effectively worked.3 Then, the choice
of the labor factor measure could be the total hours effectively worked in all jobs
in the week of reference, given by the product between the average working hours
per week and the total number of employed persons in the economy, or the series of
employed persons. We use effective hours as the labor factor because there is a trend
observed in several countries, including Brazil, of reducing working hours, as can be
seen in Barbosa Filho & Pessôa (2014) and Veloso et al. (2019). In Table 1, we can
verify that the correlation between the logarithmic differences of the Brazilian GDP
(Value Added at Basic Prices, without Product Taxes Net of Subsidies) and the
hours effectively worked is slightly higher than the correlation between the same ra-
tes for GDP and the employed population for the period 2012 to 2019. Furthermore,
working hours was more sensitive during the pandemic. Figure 1 shows that the to-
tal effective hours and the employed population behaved similarly until 2019. Then,
at first, the effective hours had a more pronounced fall in the second quarter of 2020
and a stronger recovery in the following quarter, while the employed population fell
less in 2020Q2 and did not react much in the following quarters. Looking specifically
at the third quarter of 2020, there is a deceleration in the declines both in GDP
and in total hours effectively worked, in contrast to a worsening in the evolution
of the number of employed persons. Thus, we assume that the greater flexibility of
the hours effectively worked captures more accurately the labor supply and demand
shocks for the period in which we are trying to decompose them. As highlighted

3The hours effectively worked are those that the person effectively dedicated to working in
the reference week. These hours may include reductions due to illness, holiday, voluntary absence,
delay, or other reasons, as well as increases due to peak production and compensation for hours
not worked in another period.
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by Veloso et al. (2021), the discrepancy between the labor factor measures may
be partly a result of the adoption of the formal employment protection program,
which made it possible to maintain employment with a reduction in working hours
or suspension of the employment contract, and of emergency support, which, by
supplementing the income of informal workers, may have significantly reduced their
working hours.4

Table 1 - Correlations between the growth rates of hours effectively worked, em-
ployed persons, and value added for the economy aggregate - % variations in relation
to the previous quarter calculated for the period 2012Q2 to 2019Q4

Effectively
hours

Employed
persons

Average
hours

Add
value

Effectively hours 1.00
Employed persons 0.65 1.00
Average hours 0.87 0.19 1.00
Add value 0.63 0.55 0.45 1.00

Figure 1 - Growth rate of value added, employed persons, and hours effectively
worked for the economy as a whole (% compared to the same quarter of the previous
year, seasonally adjusted) - 2013Q1 to 2021Q1

−20

−10

0

2014 2016 2018 2020

%

Hours effectively
worked

Hours effectively
worked / Employed persons Employed persons Value added

The other fundamental variable for the present study is wage income. There
are two measures available in the Continuous PNAD, i.e., the average usual earnings

4Another series that could be used as a labor factor is one that contains data on hours usually
worked in all jobs. Until the beginning of the pandemic, the relationship between the hours usu-
ally worked in all jobs and those effectively worked was quite stable. However, because of social
distancing measures, that were seen as unavoidable to contain the effects of the pandemic, data
from the Continuous PNAD indicates the pandemic caused a drop in the hours effectively worked,
quite robust in the second quarter of 2020, but did not affect the hours usually worked. Thus, we
use the hours effectively worked as a measure of the labor factor.
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and average effective earnings. We also choose to use the average effective earnings.
It is important to note there was a detachment of the effective earnings from work
relative to the usual earnings, as observed through both the PNAD COVID19 and
the Continuous PNAD. In 2020, usual earnings grew and, in contrast, effective
earnings dropped significantly.5 Therefore, using the same reasoning as discussed
above, the choice of effective real earnings to assess the income situation throughout
the pandemic is also justified.

We extracted the microdata6 of Continuous PNAD for the period 2012Q1 to
2021Q1 (see Table A1 and Appendix A). The data are i) total effective monthly ear-
nings from all jobs for the population aged 14 years and over, deflated by the IPCA7

and divided by the employed population, and ii) total hours effectively worked in
the reference week from all jobs, by main activity groups, for the following activities:
“Public administration, defense and social security”; “Agriculture, forestry, fishing
and aquaculture”; “Lodging and food services”; “Trade; repair of motor vehicles and
motorcycles”; “Construction”; “Education, human health and social services”; “Ove-
rall industry”; “Information, communication and financial, real estate, professional
and administrative activities”; “Other services”; “Domestic services”; and “Trans-
portation, storage and mailing”.8 Quarterly series were seasonally adjusted using the
X-13 ARIMA-SEATS method.9 Then, the growth rate is obtained through the per-
centage change between two consecutive quarters. Finally, the percentage changes
of the variables were demeaned. Table 2 and Figure A1 provide some descriptive
statistics of the data.

5For more information, see Carta de Conjuntura, IPEA. Available at:
https://www.ipea.gov.br/cartadeconjuntura/index.php/category/job-market/. Accessed on:
07/12/2021.

6To import the microdata from the Continuous PNAD, the package PNADcIBGE by Braga &
Assuncao (2021) was used in R, R Core Team (2020). The total values in real terms were obtained
through the package survey by Lumley (2020).

7To calculate earnings in real terms, see the IBGE note available at: Deflating in moving
quarters in Continuous PNAD.

8“Poorly-defined activities” were not included in the list of this group because they presented
very high variation in terms of income, but their values were used in the calculation of the aggregate.
In the first quarter of 2021, this activity represented 0.05% of total hours worked and 0.02% in the
second quarter of 2020.

9The seasonal model was estimated with the option of automatic detection of outliers for the
irregular component of the seasonal adjustment, namely, AO = additive outliers, TC = temporary
change outliers, LS = level shifts. The atypical percentage change in hours effectively worked in
the second quarter of 2020 was duly captured by the seasonally adjusted method.
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Table 2 - Percentage change in hours worked and earnings, seasonally adjusted

2020

Activities Variable Q2 Q3 Mean Standard
deviat.

Max Min

hours worked -7.66 9.33 -0.30 2.52 9.33 -8.05Public administration, defense and
social security earnings 0.02 1.25 0.61 1.15 3.38 -1.30

hours worked -4.69 8.50 -0.46 3.00 8.50 -8.22Agriculture, forestry, fishing and
aquaculture earnings -4.86 -0.90 0.44 3.00 6.14 -4.86

hours worked -45.46 26.63 0.06 9.26 26.63 -45.46
Lodging and food services

earnings -18.62 1.47 -0.56 3.71 4.04 -18.62

hours worked -25.89 18.37 -0.11 5.68 18.37 -25.89Trade; repair of motor vehicles and
motorcycles earnings -9.93 6.54 -0.17 2.33 6.54 -9.93

hours worked -25.79 19.09 -0.38 6.39 19.09 -25.79
Construction

earnings -2.61 -2.33 -0.27 1.18 2.37 -2.61

hours worked -22.95 21.27 1.14 6.02 21.27 -22.95Education, human health and social
services earnings 0.35 2.88 0.53 2.12 5.33 -4.59

hours worked -23.34 16.08 -0.34 5.57 16.08 -23.34
Overall industry

earnings 0.73 2.15 0.05 2.37 4.23 -8.62

hours worked -17.57 11.18 0.37 4.56 11.18 -17.57Information, communication and
financial, real estate, professional
and administrative activities earnings -3.12 0.71 0.05 1.15 1.81 -3.12

hours worked -45.67 39.69 0.67 10.43 39.69 -45.67
Other services

earnings -15.37 2.42 -0.29 3.17 4.42 -15.37

hours worked -36.16 18.50 -0.46 7.57 18.50 -36.16
Domestic services

earnings -7.62 1.00 0.10 1.76 3.80 -7.62

hours worked -27.14 14.78 0.23 5.65 14.78 -27.14
Transportation, storage and mailing

earnings -6.46 -1.85 -0.50 1.95 3.17 -6.46

hours worked -22.38 16.39 -0.09 5.04 16.39 -22.38
Aggregate

earnings -0.82 0.52 0.20 0.61 1.32 -1.35

3.2 Earnings and Hours Worked During the Pandemic

We highlight that the not seasonally adjusted real effective earnings declined
by more than 10% in the second quarter of 2020 and then partially recovered in the
next quarter. In turn, seasonally adjusted real effective earnings decreased 0.82%
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in 2020Q2 and increased 0.52% in the third quarter, as one can see in Table 2
(Aggregate). However, it dropped again in subsequent quarters probably due to the
impact caused by the pandemic. Many workers in several activities faced falling
earnings. However, the workers employed in activities linked to the service sector
were the most affected by the pandemic. The decline in earnings in “Lodging and
food services” for example, was 18.62% in the second quarter of 2020, compared
to the previous quarter. The “Other services” activity was another example of the
impact on services.10 The decrease in real effective earnings in this activity was
15.37%, which was, in absolute terms, the largest quarterly change since 2012. The
losses in wage were also the largest for almost all activities analyzed in this paper. In
the following quarter, 2020Q3, in general wage increased. However, this improvement
was not as high as the decrease in the previous quarter, particularly in activities of
the service sector. In this quarter, the major increase was 6.54% in “Trade; repair
of motor vehicles and motorcycles”.

The negative effects of the pandemic on the labor market were not just limi-
ted to the level of occupation and earnings. We can observe changes in the behavior
of hours and absences from work. In the first two quarters of 2020, especially in
the second, we can see a sharp drop in the hours effectively worked.11 These hours
decreased by 22.38% in the second quarter of 2020 in aggregate, compared to the
first period of the same year, see Table 2 above and Figure A1 in Appendix A. The
average of effect working hours was 30.7 hours per week (not reported) in 2020Q2,
with or without a seasonal effect. Its average was 38.2 hours (not reported) from
2012 until 2021 for comparison purposes. Once again, the largest impact in hours
worked was observed in activities linked to the service sector, with emphasis for the
decline in “Other services”, “Lodging and food services” and “Domestic services”
reaching 45.67%, 45.46% and 36.16%, respectively. Aggregate recovery was 16.39%
in 2020Q3 relative to 2020Q2, and it was positive for all activities. This result retur-
ned much of the decline seen in the second quarter. Both the decrease in the second
quarter and the increase in the third one were the largest changes observed since
2012, with exceptions for “Public administration, defense and social security” and
“Agriculture, forestry, fishing and aquaculture” in 2020Q2.

This impact on hours effectively worked was mainly caused by the greater
10According to Carvalho (2021), self-employed-persons were the most affected workers by the

pandemic. Carvalho highlights that in the second quarter of 2020 compared to the same quarter of
the previous year, effective earnings had dropped by 17.2% and, as a result, self-employed workers
received only 76% of the usual earnings, and they still received only 90% in the last quarter of
2020. Finally, private workers without a formal contract received 87% of their usual earnings in
the second quarter.

11The pandemic did not affect the hours usually worked significantly, which during 2020 remai-
ned around 39.5 hours per week, as one can see in Carvalho (2021).
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absence from work due to the pandemic, with implications for the supply and de-
mand for work. Labor supply was adversely affected by individuals’ decision to avoid
social contact and by legal economic restrictions imposed to prevent contagion. The
impact of the pandemic on mobility, associated with other shocks, also fell on the
demand side. According to World Bank (2020), in addition to not being able to con-
sume some goods and services due to lockdown measures, consumers also reduced
consumption due to three other effects: reduced labor income (reduced purchasing
power), reduced confidence (increased precautionary savings), and reduced wealth
(due to volatility in financial markets). Consequently, an abrupt and strong decline
in aggregate demand for goods and services could lead to a negative shift in the
labor demand curve.

The dynamics of earnings and hours worked described above, in aggregate
and across activities, suggest some interpretations in terms of a labor supply and
demand model. “Aggregate” hours worked contracted significantly in the second
quarter of 2020, but earnings reduced relatively less. Therefore, considering labor
supply and demand curves with standard slopes and low elasticities, the decrease
in hours and earnings could be explained by shifts to the left of both the labor
demand and supply curves, potentially in greater proportion for demand, given
the small decrease in earnings. In the case of many activities in the service sector,
the retractions in both hours and earnings were significant, which also opens up
the possibility of a shift in labor demand greater than a shift in supply. As for
the recovery in the third quarter of 2020, in certain activities the hours returned
significantly but the earnings did not, that is, it is possible that the labor supply
shifted to the right in a greater proportion than did the demand.

Therefore, to interpret and quantify the results of Table 2, in terms of labor
supply and demand shocks, an econometric model is needed to allow the decompo-
sition of the shocks. At the same time, this model allows one to take into account
the uncertainty about recovery and growth that arose because the reduction of the
pandemic depended on the advance of mass vaccination, which could facilitate the
return of economic and social activities to a certain degree of normality. While this
can be challenging to estimate, it is important to identify from the beginning of the
pandemic how much of the decline in hours worked can be attributed to changes in
the supply curve and how much can be associated with variations in the labor de-
mand curve. Likewise, it is interesting to investigate whether there is heterogeneity
in our results among the selected activities. In this sense, the next section intends to
disentangle the results in a unique way, as far as we know, for the Brazilian economy.
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4 Results

In this section, we proceed with the analysis of the historical decomposition
of shocks in labor supply and demand. Then, we evaluate those shocks from the
second 2020 quarter onwards. It is worth noting we estimated the labor supply
and demand model with data from 2012 to the first quarter of 2020. Based on this
estimation, we generate the historical decomposition of the hours worked over this
period and extrapolate the analysis, without reestimating the model’s parameters,
from the second quarter of 2020 to the first quarter of 2021

Before presenting the results, we note that the additional information pro-
vided by the available data leads us to revise the prior density of the elasticities
towards an absolute value that is a little higher than the estimates found in the lite-
rature. The most recurrent review is on the supply side, highlighting the aggregate
and the activities “Construction” and “Information, communication and financial,
real estate, professional and administrative activities”. Figure C1, Appendix C,
contains the prior density and posterior one for the activities and aggregate.

4.1 Historical Decomposition Before the Covid-19

Beginning with a more general analysis, Figure 2 presents the historical de-
composition of hours worked for the aggregate economy and activities grouped to-
gether in sectors, specifically: Agriculture (“Agriculture, forestry, fishing and aqua-
culture”); Industry (“Overall industry” + “Construction”); and Services (other ac-
tivities). The model by which the historical decomposition was estimated has the
first quarter of 2020 as a cut-off point, which we are arbitrarily calling the initial
period of Covid-19 to expose the results. Thus, the model parameters were obtai-
ned from the sample ranging from 2012Q2 to 2020Q1. The cutoff choice reflects the
less intense economic effects of the pandemic in the first months of 2020, although
they were already perceptible. As seen in the section 3, abrupt changes occurred in
the second quarter of 2020, which actually started in March and deepened in April
and over the following months. Corroborating this point, Masri et al. (2021) show
a drop in social mobility rates of approximately 50% when, at the end of March
and beginning of April, most state and municipal governments, supported by a ju-
dicial decision, determined the closure of schools and established restrictions on the
operation of economic activities considered non-essential.
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Figure 2 - Historical decomposition of the growth rate of pre-Covid-19 hours wor-
ked for activities grouped in sectors: percentage change, median of shocks, and total
change
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Having defined the estimation period of the structural model, we proceed
to analyze the results shown in Figure 2. From 2012 to 2019, we can observe labor
supply and demand shocks follow a relatively stable pattern in the composition of
the growth rate of hours worked. However, the Industry had a notable fluctuation
in 2015-2016 and the aggregate of activities showed more relevant shocks in demand
and supply in the first quarter of 2020. The 2020Q1 shock hit more intensively
Services and Industry, while Agriculture did not register different fluctuations from
previous periods. The greater fluctuation in the service sector can be explained
by Masri et al. (2021). These authors showed at-risk employment is significantly
concentrated in sectors with greater difficulties in carrying out remote work and
with greater social contact, for example, commerce, transport and accommodation
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and food. The 95% credible intervals can be seen in Figures B1 and B2 (Appendix
B). Even though activities are modeled with different prior elasticities, one can see
the intervals do not change significantly.

In summary, the econometric model captures well the adverse movement of
the labor supply and demand curves that began in the first quarter of 2020. This fall
will intensify in the following quarter and will reverse itself later, in a heterogeneous
way in both cases, as we will see next.

4.2 First Wave Impacts: 2nd & 3rd quarter 2020

As previously reported, the impacts of Covid-19 on hours worked were stron-
gly negative in 2020Q2, both in specific sectors and in the aggregate. These effects
are noted in Figure 3, showing the median of the historical decomposition of the
growth rate of hours worked from the first quarter of 2019 to the first quarter of
2021.12 In aggregate, the decline in hours was 22.4% in 2020Q2, 59.5% of which was
due to demand shock and the 40.5% remaining was explained by a supply shock.
We can relate labor demand shocks to restrictions on the normal functioning of va-
rious economic activities, reductions in consumption of various types of goods and
services, and to growing macroeconomic uncertainties that, by causing production
to fall sharply, induced entrepreneurs to review their demands for labor. Supply
shocks, on the other hand, can be associated with people moving away from their
occupations, either by reducing their hours worked accordingly or even by leaving
the workforce in part due to discouragement or even because of incentives generated
by the emergency aid grant.13

12The Table B1, Appendix B, reports the median and 68% credibility interval for these shocks.
13Employed population and number of hours worked decreased by 10.7% and 27.6%, respec-

tively, compared to the second quarter of 2019. According to Duque et al. (2020), the average
working day was therefore responsible for 2/3 of the total reduction of the labor factor in the
economy.
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Figure 3 - Historical decomposition of the growth rate of hours worked, by activity,
2019Q1 to 2021Q1
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The decline of the growth rate of hours worked was greater than the decreases
registered in previous periods in absolute terms, except for “Public administration,
defense and social security” and “Agriculture, forestry, fishing and aquaculture”, the
latter highlighting the countercyclical role of agricultural products aimed at exports
and the stimulus triggered by the depreciation of the real effective exchange rate
(WORLD BANK, 2020). Still referring to the work of World Bank, the growth of
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the agricultural sector as a whole does not mean that workers employed in family
farming have not been significantly impacted by the pandemic. As it represents the
majority of rural producers and is important for the country’s food security, family
farming was helped by government measures such as the purchase of food that would
be used for school meals and the payment of emergency aid.

Despite the significant decline in hours worked in most activities, we can
observe heterogeneous fluctuations among them, and the service sector is the most
negatively impacted one. As seen in Carvalho et al. (2020, p. 3), activities in this
sector “[...] are segments where the participation of informal and self-employed wor-
kers is higher than the participation of one seen in another sector of the economy.”
Thus, measures adopted to control the contagion of the coronavirus seem to have
affected more this sector. Retail sales is an example of what was said above.14

In the “Other services” activity more than 25% of employment relationships
are informal. The decline in hours worked in this sector exceeded 45% and appro-
ximately 2/3 of this effect is due to a negative demand shock and the other part
is explained by an adverse labor supply shock.15 The negative impact of the com-
bination of unfavorable supply and demand shocks on “Lodging and food services”
activity was 45.5% with 76.5% of it attributed to the demand shock in hours wor-
ked. In “Domestic services”, 74.9% of the 36.2% drop came from a demand shock.
“Education, human health and social services” also registered a reduction of over
20%, with 48.1% coming from a supply shock, potentially because the interruption
of education, with the replacement by distance learning, was not integral and health
care decreased by the spontaneous withdrawal of users. The “Transportation, sto-
rage and mailing” activity, influenced by the cut in airline services and the drop in
the number of passengers in urban public transport, suffered a retraction of 27.1%
in hours worked; 62.7% due to labor demand shock. The effect on “Public adminis-
tration, defense and social security” was the least intense among those experiencing
negative supply and demand shocks, being close to 8%.

Apart from the service sector, the “Overall industry”, in turn, dropped 23.3%,
14Using data from the Annual Report of Social Information (RAIS), the World Bank (2020)

survey classified the exposure of sectors to the shock of lockdown according to the degree of face-
to-face human contact required and the difficulty of performing the work remotely. The estimate
shows the most vulnerable activities are concentrated in the service sector, including restaurants,
financial services, travel agencies, etc.

15As Duque (2021, p. 28), “[...] half of all non-registered workers in the country are in this
activity, which concentrates the largest share of vulnerable people in the Brazilian labor market.
For this reason, the other services stand out not only because of their economic relevance, as they
represent 15% of the country’s GDP, but also because of the social impact that the activity has
via the labor market”. In this case, other services are subdivided into six activities: (i) accommo-
dation and food; (ii) services provided to companies; (iii) services provided to families; (iv) private
education; (v) private health and; (vi) domestic services.
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but it was the only activity in which the supply shock, 54.9%, exceeded the demand
shock. Finally, “Agriculture, forestry, fishing and aquaculture”, in addition to being
the least impacted activity, also had a slight increase in labor supply.

If, on the one hand, the shocks were quite adverse in the second quarter,
on the other hand, estimates indicate that positive shocks on both sides of market
forces characterized the beginning of the second half of 2020, as can be seen in Fi-
gure 3. This situation is consistent with PNAD-Covid data. It reveals the return
of workers to their occupations from July 2020 in all segments, shortly after the
relaxation of social distancing measures and the reopening of non-essential commer-
cial activities.16 The same heterogeneity observed in the second quarter occurs in
the following period, but with the opposite sign. Thus, the service sector starts to
show the most significant positive variations. One aspect to highlight, compared to
2020Q2, is the weight of shocks in certain activities in this sector. The supply shock
increased its relative importance: in “Lodging and food services”, 31.4% against
23.5%; “Trade; repair of motor vehicles and motorcycles”, 39.3% against 27.3%;
“Information, communication and financial, real estate, professional and adminis-
trative activities”, 46.2% against 15.3%; “Other services”, 58.6% against 34.3%; and
“Transportation, storage and mailing”, 57.3% against 37.3% in the second quarter.
On the other hand, the importance of demand shocks increased for “Education,
human health and social services” activities and, significantly, “Domestic services”.

Outside the services sector, “Construction” activity also registered an incre-
ase in the importance of the labor supply shock. On the side of the acquisition of
labor services by firms, the labor demand shock favored the recovery of “Overall
industry”, with a relative importance of 71.2% of the total variation, compared to
45.1% of the decomposition of the decrease observed in the previous period. In the
aggregate of activities, the greater weight of demand shocks, with 59.2%, can still
be observed.

4.3 Return of Shocks to Historical Pattern: 2020Q4 and
2021Q1

Despite effective working hours declined in the fourth quarter of 2020 by
about 10% compared to the pre-crisis situation (fourth quarter of 2019), Figure 3

16According to Duque et al. (2020, p. 30), “In May 2020, more than 15 million workers were
busy but away from their work due to the pandemic, of which more than 6.8 million were paid
and almost 8.9 million were not. On the other hand, in July, these numbers were, respectively,
4.2 and 2.6 million, while in September they were 2.4 million (largely corresponding to those who
still received benefits related to the Emergency Program for the Maintenance of Employment and
Income (BEm, in Portuguese)) and only 575,000, showing a sustained drop in workers on leave,
mainly without pay”.
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shows three signs of recovery. First, a positive rate of change in hours worked for
activities. Second, these values are still slightly higher than the historical records
before the pandemic, at least for most activities.17,18 Finally, except for “Lodging
and food services”, the positive variation in growth rates in the third and fourth
quarters of 2020 largely offsets the decline in the second quarter.

Continuing the recovery that started in the third quarter, the fourth quarter
of 2020 presents positive demand and supply shocks, where, in aggregate, 60.2% of
the fluctuation is due to supply. Note the increase in the weight of the supply shock,
which was 40.8% in the third quarter. It can be conjectured that this result can be
explained by the continuity of the processes of easing restrictions on socioeconomic
activities, the recovery of economic activity, and the reduction of emergency aid.
These larger supply shocks are consistent with the decomposition performed in
Duque (2021, p. 13), in which the increase in labor force participation also played
an important role in the increase in hours worked: “[...] in the last quarter, the
average working hours accounted for half of the recovery - more moderate -, for
which the rise in labor force participation also played an important role.”

“Information, communication and financial, real estate, professional and ad-
ministrative activities” is the activity that has the largest positive shocks, followed
by “Domestic services”, “Overall industry” and then “Education, human health and
social services”. In the latter activity, positive labor supply shocks were relevant,
69.3% of the 7.4% fluctuation. This result is supported by the progressive expansion
of face-to-face classes, even in the hybrid modality, in some states and municipali-
ties. The impact of the positive labor supply shock on “Overall industry” activity
was also significant, 78.2% of the 9.7% change. The faster recovery of the manufac-
turing sector, as it is less intensive in direct contact between people and, in some
cases, helped by exports, has also been repeated in other countries, as highlighted
in World Economic Forum (2021). In some activities, however, labor demand shocks
are still predominant.

Figure 3 also shows fluctuations in the first quarter of 2021 were even closer
to the historical pattern. However, there is a more pronounced negative demand
shock in the activity “Overall industry” which, using the ratios of Duque (2021),

17Total hours for “Lodging and food services”, “Other services” and “Domestic services” were,
in fourth quarter of 2020, more than 20% below the level in 2019Q4; 34%, 23% and 27% lower,
respectively. On the same basis of comparison, “Agriculture, forestry, fishing and aquaculture” and
“Public administration, defense and social security” had the same level of hours effectively worked.

18As seen in Figure 3, the recovery of the labor market still has some heterogeneity between
activities. Just for the record, this return to normality pattern is not restricted to domestic activities
and sectors but is also heterogeneous in other countries. According to World Economic Forum
(2021), only 2/3 of the workers who lost their jobs at the beginning of the pandemic in Brazil,
Chile, Colombia, Mexico and Peru had been employed again at the end of 2020.
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may eventually be associated with the resurgence of the pandemic and an increase
in cases and deaths, as well as the lagged effect resulting from the reduction in the
value of emergency aid, with negative impacts on consumption. Although the labor
market improved at the end of March 2021, the number of employed workers was
still below pre-pandemic levels.19

4.4 Additional Analysis

Some factors can change the results above. For example, the measure of
labor and earnings used in SBVAR, the truncation point of the data incorporated
in the model estimation, the specification of seasonality, and the number of variables
involved in the model. There would still be other aspects, such as the composition
effect as an example, but which are outside the scope of the work and, for the
purpose of a brief robustness assessment, the following analysis is limited to the
first four topics listed above.

Another measure of labor factor that we could have used is the employed
population instead of the product of this by the average hours. The hours worked
can be measured by the hours effectively or usually worked. Table B2 contains
the decomposition of labor supply and demand shocks for different combinations of
labor and earnings variables, which were inserted in the SBVAR model. Maintaining
effective earnings as the variable of wage and using the employed population as a
proxy for labor, one obtains the same results discussed above for the second quarter
of 2020, that is, the adverse variation in labor factor is mostly due to demand
shocks for work. In the other quarters, there were no considerable movements in
the employed population, which means the recovery described above is the result of
the increase in the effective average working hours. On the other hand, the average
usual working hours remained stable, which means the application of the total usual
hours in the model generates the same results as the use of the employed population.

If we combine the possibilities of the labor measurement with the usual ear-
nings, there is an important change: the variation in the labor factor is determined
by labor supply shocks. This result could be linked to the detachment of the usual
and effective earnings of the workforce. The usual earnings increased while the ef-
fective ones decreased in 2020Q2. Then, labor demand and supply shocks affect the
labor market depending on which earning series is used in the model. However, as
discussed before, a more appropriate variable for measuring the impact of the pan-
demic on the labor market seems to be effective earnings. For robustness results,
Figure 4 presents the result of the historical decomposition in models where the

19According to World Economic Forum (2021), countries that have implemented job retention
schemes, such as Brazil, had a less sharp drop in employment, but the recovery has been slower.
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labor factor is measured by the employed population and remuneration is based on
effective and usual earnings.

Figure 4 - Historical decomposition of the variation of the employed population
for the supply and demand model with effective and usual earnings
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To analyze the influence of the point where to break the data for the reason of
estimating the model, one question that could be asked is whether it would be better
to use data up to the first quarter of 2020 or use data only up to 2019Q4, since some
impacts of the pandemic on the labor market were visible in the beginning of 2020.
To answer this question, Figure B5 depicts the results of the model estimated with
data until 2019Q4. However, as can be seen in the figure, this estimation did not
significantly alter the responses of the base model (total effective hours were used
as the labor factor and effective earnings as wage). In other words, the conclusion is
still that more adverse demand shocks caused the fall in 2020Q2, and the recovery
process brought an increase in the proportion of labor supply shocks.

Regarding seasonality, other specifications were tested for the series previ-
ously used in the standard model (hours effectively worked and actual earnings). In
general, the ends of the series are problematic for seasonal methods, as it is more
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difficult to distinguish and allocate the seasonal term and other components of the
series. In the current case, this problem is even more significant given the expressive
variations at the end of the series. It is precisely these points that are the main
interest of the analysis. For simplicity, one of the alternatives researched was to use
the annual variation method, that is, to show the decomposition of the variation of
total effective hours worked in a model in which the variation is concerning the same
quarter of the previous year for the series without seasonal adjustment. Although
more informal and with some disadvantages, the merit of this method is the im-
plicit seasonal adjustment and the direct comparison between 2020 and 2019. The
result of this approach is presented in Figure B6. While there is some change in
the magnitude of the shocks, the central point is that the conclusion does not alter
in terms of the labor demand shock being the most important factor in explaining
the variations in total effective hours and, from 2020Q3, the recovery being helped
by positive movements in the labor supply curve. Compared to the previous case in
which we analyzed a quarter concerning the immediately previous one, the reversal
observed in that one connects with the case analyzed here in the sense that the
drops in 2020Q3, 2O2OQ4, and 2021Q1 are much smaller than those observed in
2020Q2. In addition, supply shocks generally become less adverse compared to de-
mand shocks (in some activities a positive shock in the 1st quarter of 2021), which
maintains the finding of the increased importance of labor supply in the recovery
process.

Finally, to assess the relationship between labor market variables and econo-
mic activity, we included the Brazilian GDP (Value Added to Basic Prices, excluding
Taxes on Products Net of Subsidies) in the dynamic structural system, thus increa-
sing the size of the SBVAR so that 𝑦𝑡 = (Δ𝑤𝑡, Δℎ𝑡, Δ𝑔𝑑𝑝). This advance, however,
is restricted to the aggregate of the economy and the extension of activities remains
a proposal for future research. In terms of identification, we imposed a null impact
of the shock linked to the GDP equation on the labor supply and the sign restriction
that supply and demand shocks for labor have a positive contemporary impact on
GDP growth. Figure B7 shows the historical decomposition of hours actually worked
resulting from this model. The inclusion of GDP does not qualitatively change the
relationship between supply and demand shocks for labor in terms of the historical
decomposition for the period 2020Q2 to 2021Q1.

5 Conclusion and Final Considerations

Sars-CoV-2, the cause of Covid-19, had a strong impact on the Brazilian
economy and its labor market, not only reducing the level of occupation but also
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changing the dynamics of actual earnings and hours effectively worked. Within this
context, with emphasis on the second quarter of 2020, seen as the point of abrupt
change in economic indicators, two concerns drew attention and were explored. First,
in what proportion to allocate the drop in hours worked between supply shocks and
labor demand shocks? Second, what is the degree of heterogeneity of these shocks
on the activities considered? Labor supply and demand shocks are interpreted as
changes in the supply and demand curves, respectively.

To address the above issues, we employed a Bayesian SVAR model with in-
formative prior à la Baumeister & Hamilton (2015) and established sign constraints
to identify and estimate sequences of demand and supply shocks using quarterly
data from the Continuous PNAD. The largest negative effect of Covid-19 on the
labor market occurred in the second quarter of 2020. On aggregate, our estimates
indicated negative shocks in labor demand could explain almost 60% of the drop
in the growth rate of hours effectively worked in 2020Q2. Activities related to the
service sector were the most affected by negative demand and supply shocks, with a
proportion of almost 70% for demand shocks. Negative supply shocks affected vari-
ous activities, except “Agriculture, forestry, fishing and aquaculture”. The signal of
recovery were already noticeable in the third quarter of 2020, with activities having
significantly positive shocks in demand and labor supply. This process was not just
a change in sign from the previous period, since a slight increase in the importance
of supply shocks in relation to labor demand shocks was observed in many activities
in the service sector. In the fourth quarter of 2020, the recovery process continued,
but with positive supply and demand shocks closer to their historical records. The
last period of the sample was the first quarter of 2021 and positive shocks still
predominate in it, but the magnitudes were even smaller than in previous quarter.
“Overall industry” was the exception in 2021Q1 because of a pronounced negative
demand shock.

In general, the results for the Brazilian economy are supported by the expo-
sure of workers to the effects of the pandemic. An important share of the impact of
the pandemic affected informal jobs, which are not only more flexible in terms of
exit and entry of workers in the market but can also be more malleable to formal
restrictions of social isolation. And since, conceptually, the measure of labor supply
shocks adopted here is directly related to the state of the public health crisis (and
the public health policy response), workers begin to offer more work as the pandemic
continues to show improvements and the risk of contamination drops, as restrictions
on social mobility are reduced and economic recovery proves to be more consistent.
On the other hand, labor demand shocks reflect economic forces that may persist
beyond the public health crisis, as highlighted by Brinca et al. (2021).

28



Although the decomposition of shocks allows us to identify which sectors
were most affected by changes in demand and/or supply of labor, it is worth noting
some limitations that are present in this study and that can be addressed in future
research. Two obvious constraints are sample size and periodicity. Certainly, a lar-
ger sample has its recognized benefits and monthly data could better identify the
drops in hours worked. Seasonality is another problem and here we carried out an
exercise with interannual data to evaluate the robustness of the results. However, a
more detailed look at the seasonality problem present in quarterly data would be
recommended, mainly because in the pandemic the fluctuations were abnormal, and
the decomposition of interest uses the data from the end of the sample. Finally, the
inclusion of other variables of economic activity can help in the identification of de-
mand and supply shocks, as well as contribute to a à la Okun’s law relationship. In
this article, we added GDP data in the structural model of supply and demand for
labor for the aggregate economy. Despite the lack of qualitative differences in terms
of the decomposition of shocks in the period of the pandemic with the addition of
the GDP in the model, the extension for each of the activities analyzed throughout
the article is an open question.
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Appendix

A Data Description and Evolution

Table A1 - Data Description

Variable Description
VD4002 Employment status in the reference week by persons aged 14

years and over.
VD4010 Groups of main activity of the company of the main job of the

reference week by persons aged 14 years and over.
VD4019 Income from all jobs, usually earned per month, by persons

aged 14 years and over (only for people who received in cash,
goods or merchandise in any job).

VD4020 Income from all jobs, effectively earned per month, by persons
aged 14 years and over (only for people who received in cash,
goods or merchandise in any job).

VD4031 Usual weekly hours worked on all jobs for persons aged 14 years
and over.

VD4035 Actual weekly hours on all jobs for persons aged 14 years and
over.
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Figure A1 - Percentage change in weekly hours and earnings, seasonally adjusted
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Table A2 - Alternative lag order selection criteria for the VAR model

Sector AIC HQ SC FPE
Public administration, defense and social security 1 1 1 1
Agriculture, forestry, fishing and aquaculture 1 1 1 1
Lodging and food services 1 1 1 1
Trade; repair of motor vehicles and motorcycles 4 4 4 4
Construction 1 1 1 1
Education, human health and social services 1 1 1 1
Overall industry 1 1 1 1
Information, communication and financial, real
estate, professional and administrative activities

1 1 1 1

Other services 3 2 3 3
Domestic services 1 1 1 1
Aggregate 2 1 2 2
Transportation, storage and mailing 3 3 3 3

Note:
Based on VAR(4) model with intercept.
Criteria: AIC = Akaike; HQ = Hannan-Quinn; SC = Schwarz, FPE = final
prediction error.
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B Historical Decomposition

Figure B1 - Historical decomposition pre-Covid-19 of the growth rate of hours
worked for selected activities: percentage change, median and 95% credible interval
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Figure B2 - Historical decomposition of the growth rate of hours worked by activity,
until the first quarter of 2020
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Figure B3 - Historical decomposition of the growth rate of hours worked by activity,
for the entire sample
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Table B1 - Historical decomposition of the growth rate of hours worked for the
period 2020Q1 to 2021Q1: median and percentiles 16% and 84%

2020Q1 2020Q2 2020Q3 2020Q4 2021Q1
Activities Shock 16% 50% 84% 16% 50% 84% 16% 50% 84% 16% 50% 84% 16% 50% 84%

D -1.75 -1.36 -0.95 -5.26 -3.90 -2.50 2.48 4.72 6.92 -0.09 0.80 1.74 0.14 0.60 1.11Public administration, defense and social security S 0.11 0.47 0.78 -4.80 -3.39 -2.06 2.75 4.95 7.19 -0.17 0.72 1.61 -0.14 0.29 0.77
D 0.18 0.83 1.48 -6.17 -4.77 -2.76 0.15 2.53 4.89 2.53 4.21 5.75 1.12 1.79 2.61Agriculture, forestry, fishing and aquaculture S -3.04 -2.35 -1.67 -1.46 0.58 1.95 4.08 6.43 8.82 -1.86 -0.34 1.37 -1.75 -0.93 -0.26
D -8.30 -6.23 -4.10 -42.27 -34.76 -25.39 10.91 18.22 24.23 1.19 3.01 4.98 -0.07 0.81 1.70Lodging and food services S -6.60 -4.45 -2.43 -20.12 -10.75 -3.24 2.36 8.38 15.70 -2.63 -0.68 1.13 -0.29 0.46 1.34
D -3.65 -2.19 -0.92 -23.89 -18.73 -12.52 5.40 11.22 16.36 1.19 3.67 6.16 -1.72 -0.82 0.06Trade; repair of motor vehicles and motorcycles S -5.56 -4.27 -2.83 -13.25 -7.04 -1.89 2.14 7.28 13.10 1.05 3.52 6.01 0.14 1.02 1.94
D -5.16 -3.87 -2.11 -23.97 -20.66 -13.97 6.23 12.70 16.86 0.17 3.13 5.70 1.26 3.60 5.74Construction S -3.55 -1.87 -0.87 -11.10 -4.40 -1.20 2.97 7.04 13.48 0.77 3.20 6.13 -0.88 1.10 3.40
D -6.11 -5.06 -3.70 -17.62 -12.52 -7.41 7.60 12.50 17.15 -0.35 2.27 4.87 3.95 5.64 7.10Education, human health and social services S -2.36 -0.96 0.07 -16.71 -11.59 -6.49 2.94 7.60 12.52 2.54 5.12 7.76 -0.23 1.21 2.92
D -4.52 -3.10 -1.78 -15.12 -10.30 -5.72 7.44 11.78 15.74 -0.57 2.13 4.98 -7.19 -5.56 -4.01Overall industry S -5.49 -4.10 -2.70 -17.09 -12.49 -7.69 0.79 4.74 9.09 4.76 7.60 10.35 5.13 6.71 8.38
D -3.88 -3.21 -2.35 -17.47 -15.25 -11.18 2.25 5.78 8.48 2.68 5.74 8.40 -0.10 1.22 2.63Information, communication and financial, real

estate, professional and administrative activities S -1.21 -0.37 0.08 -6.81 -2.74 -0.54 2.27 4.94 8.47 1.60 4.21 7.26 -0.79 0.53 1.83
D -5.42 -3.73 -2.03 -39.78 -30.45 -19.54 5.08 16.26 27.35 3.12 6.84 11.18 -0.01 1.34 2.64Other services S -5.26 -3.57 -1.93 -26.75 -15.83 -6.52 11.77 22.86 34.04 -5.21 -0.88 2.82 -0.79 0.42 1.80
D -9.75 -7.80 -5.06 -33.08 -26.55 -16.99 11.25 16.56 20.24 -0.10 3.17 6.36 -0.32 1.20 2.76Domestic services S -5.98 -3.21 -1.26 -18.55 -8.97 -2.44 -1.19 2.48 7.83 3.53 6.70 10.00 1.29 2.81 4.42
D -5.71 -3.99 -1.99 -18.43 -13.18 -6.84 4.49 9.77 14.29 0.43 2.89 5.39 -1.42 -0.46 0.43Aggregate S -5.09 -3.08 -1.38 -15.36 -9.02 -3.77 2.27 6.78 12.07 1.91 4.39 6.87 0.03 0.92 1.92
D -4.22 -3.44 -2.45 -22.43 -17.16 -11.31 1.95 6.24 10.43 -0.34 1.55 3.79 0.41 1.63 3.05Transportation, storage and mailing S -1.68 -0.67 0.07 -16.06 -10.21 -4.94 4.14 8.33 12.63 2.39 4.60 6.49 1.37 2.76 4.00

Note:
D = demand; s = supply
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Table B2 - Historical decomposition of the growth rate of labor factor (Population Employed / Hours), by activity and earnings
(Actual/Usual) - 2020Q2 to 2021Q1

2020Q2 2020Q3 2020Q4 2021Q1

Activity %var. %S %D %var. %S %D %var. %S %D %var. %S %D

POPULATION EMPLOYED

ACTUAL
Lodging and food services -27.8 34.9 65.1 -1.2 167.2 -67.2 0.8 -116.1 216.1 0.0 NA NA
Domestic services -20.6 22.6 77.4 -1.4 234.2 -134.2 7.2 49.3 50.7 0.6 74.0 26.0
Other services -17.7 10.3 89.7 -5.1 77.3 22.7 5.6 55.0 45.0 -2.6 81.8 18.2
Construction -14.4 20.8 79.2 4.7 51.1 48.9 3.5 69.5 30.5 4.2 39.3 60.7
Trade; repair of motor vehicles and motorcycles -12.1 24.3 75.7 0.1 -83.2 183.2 1.7 60.9 39.1 1.4 86.3 13.7
Transportation, storage and mailing -11.9 28.0 72.0 -3.8 37.9 62.1 1.8 111.8 -11.8 1.9 70.0 30.0
Overall industry -10.2 56.1 43.9 -0.6 353.5 -253.5 3.5 63.1 36.9 2.1 225.3 -125.3
Aggregate -9.2 45.3 54.7 -1.2 63.0 37.0 4.3 59.8 40.2 0.7 92.3 7.7
Agriculture, forestry, fishing and aquaculture -3.0 -22.8 122.8 4.3 76.7 23.3 3.9 13.4 86.6 0.9 -78.9 178.9
Education, human health and social services -2.7 41.1 58.9 -5.4 71.7 28.3 2.8 74.3 25.7 2.5 -25.3 125.3
Information, communication and financial, real
estate, professional and administrative activities

-2.4 -41.7 141.7 -1.3 -19.3 119.3 1.4 150.1 -50.1 -0.1 NA NA

Public administration, defense and social security 2.3 68.8 31.2 0.2 -144.3 244.3 1.6 66.8 33.2 -4.8 56.0 44.0

USUAL
Lodging and food services -27.8 55.1 44.9 -1.2 91.7 8.3 0.8 98.3 1.7 0.0 NA NA
Domestic services -20.6 60.5 39.5 -1.4 36.3 63.7 7.2 82.7 17.3 0.6 105.1 -5.1
Other services -17.6 60.7 39.3 -5.1 -33.3 133.3 5.6 38.9 61.1 -2.6 33.3 66.7
Construction -14.4 72.5 27.5 4.7 76.9 23.1 3.6 128.3 -28.3 4.3 99.8 0.2
Trade; repair of motor vehicles and motorcycles -12.1 51.3 48.7 0.2 NA NA 1.7 100.4 -0.4 1.4 73.0 27.0
Transportation, storage and mailing -11.9 56.8 43.2 -3.8 3.4 96.6 1.8 137.0 -37.0 1.9 48.5 51.5
Overall industry -10.2 76.6 23.4 -0.7 NA -421.4 3.5 68.1 31.9 2.1 218.8 -118.8
Aggregate -9.2 65.7 34.3 -1.2 130.2 -30.2 4.3 75.8 24.2 0.7 122.2 -22.2
Agriculture, forestry, fishing and aquaculture -2.9 57.2 42.8 4.3 54.6 45.4 3.9 62.2 37.8 0.9 110.1 -10.1
Education, human health and social services -2.7 109.0 -9.0 -5.4 81.3 18.7 2.8 100.9 -0.9 2.5 -28.9 128.9
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Table B2 - Historical decomposition of the growth rate of labor factor (Population Employed / Hours), by activity and earnings
(Actual/Usual) - 2020Q2 to 2021Q1 (continue)

2020Q2 2020Q3 2020Q4 2021Q1

Activity %var. %S %D %var. %S %D %var. %S %D %var. %S %D

Information, communication and financial, real
estate, professional and administrative activities

-2.3 30.2 69.8 -1.3 130.0 -30.0 1.4 102.6 -2.6 -0.1 NA NA

Public administration, defense and social security 2.3 81.1 18.9 0.2 NA NA 1.6 29.5 70.5 -4.8 62.0 38.0

AVERAGE ACTUAL HOURS

ACTUAL
Other services -31.1 47.7 52.3 40.7 53.7 46.3 2.0 131.1 -31.1 2.5 88.1 11.9
Lodging and food services -29.2 29.4 70.6 32.0 39.3 60.7 7.0 51.8 48.2 -0.9 -4.8 104.8
Education, human health and social services -21.6 48.6 51.4 27.7 41.5 58.5 3.8 88.2 11.8 3.1 -12.4 112.4
Domestic services -17.4 27.1 72.9 21.4 36.1 63.9 2.2 170.3 -70.3 1.7 49.8 50.2
Transportation, storage and mailing -16.8 51.3 48.7 20.0 61.7 38.3 2.0 99.0 1.0 1.7 84.3 15.7
Aggregate -15.8 44.3 55.7 18.1 38.3 61.7 3.4 107.4 -7.4 1.5 90.6 9.4
Trade; repair of motor vehicles and motorcycles -15.7 23.0 77.0 18.6 38.8 61.2 3.2 53.0 47.0 0.8 136.1 -36.1
Construction -13.7 38.5 61.5 14.7 61.6 38.4 3.4 36.5 63.5 1.0 -19.3 119.3
Overall industry -13.3 55.3 44.7 16.1 35.8 64.2 3.4 123.5 -23.5 1.9 205.9 -105.9
Information, communication and financial, real
estate, professional and administrative activities

-12.9 37.6 62.4 14.1 39.7 60.3 3.3 104.6 -4.6 1.1 103.2 -3.2

Public administration, defense and social security -10.2 42.6 57.4 11.8 45.8 54.2 3.8 43.4 56.6 1.5 32.1 67.9
Agriculture, forestry, fishing and aquaculture -0.8 -87.0 187.0 3.1 58.4 41.6 0.2 -170.0 270.0 0.6 25.8 74.2

USUAL
Other services -31.0 51.0 49.0 40.8 45.4 54.6 2.0 83.0 17.0 2.5 74.5 25.5
Lodging and food services -29.2 59.8 40.2 32.0 48.4 51.6 7.0 93.5 6.5 -0.9 156.1 -56.1
Education, human health and social services -21.6 55.5 44.5 27.7 42.9 57.1 3.8 87.5 12.5 3.1 -23.3 123.3
Domestic services -17.4 52.4 47.6 21.4 45.0 55.0 2.2 170.6 -70.6 1.7 79.4 20.6
Transportation, storage and mailing -16.8 60.8 39.2 20.0 59.9 40.1 2.0 87.0 13.0 1.7 73.4 26.6
Aggregate -15.8 60.7 39.3 18.1 43.5 56.5 3.4 121.0 -21.0 1.5 88.9 11.1
Trade; repair of motor vehicles and motorcycles -15.7 51.2 48.8 18.6 44.5 55.5 3.2 86.4 13.6 0.8 143.3 -43.3
Construction -13.7 65.8 34.2 14.7 80.4 19.6 3.4 20.3 79.7 1.0 53.4 46.6
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Table B2 - Historical decomposition of the growth rate of labor factor (Population Employed / Hours), by activity and earnings
(Actual/Usual) - 2020Q2 to 2021Q1 (continue)

2020Q2 2020Q3 2020Q4 2021Q1

Activity %var. %S %D %var. %S %D %var. %S %D %var. %S %D

Overall industry -13.3 67.2 32.8 16.1 34.2 65.8 3.4 136.9 -36.9 1.9 178.2 -78.2
Information, communication and financial, real
estate, professional and administrative activities

-12.9 49.3 50.7 14.1 30.2 69.8 3.3 123.2 -23.2 1.1 142.5 -42.5

Public administration, defense and social security -10.2 39.9 60.1 11.8 40.3 59.7 3.8 28.4 71.6 1.5 20.2 79.8
Agriculture, forestry, fishing and aquaculture -0.7 45.3 54.7 3.1 52.4 47.6 0.2 55.7 44.3 0.6 124.4 -24.4

AVERAGE USUAL HOURS

ACTUAL
Information, communication and financial, real
estate, professional and administrative activities

-1.2 -2.4 102.4 0.7 7.4 92.6 0.4 171.5 -71.5 -0.6 25.7 74.3

Lodging and food services -0.9 -345.2 445.2 -2.4 109.4 -9.4 0.8 -35.6 135.6 -0.9 46.0 54.0
Transportation, storage and mailing -0.6 -79.9 179.9 0.1 334.8 -234.8 -0.2 -138.0 238.0 0.9 81.9 18.1
Construction -0.4 -48.4 148.4 -0.4 1.2 98.8 0.2 114.3 -14.3 0.1 17.7 82.3
Public administration, defense and social security -0.4 60.9 39.1 1.1 54.5 45.5 -0.4 32.8 67.2 0.1 32.7 67.3
Overall industry -0.1 302.9 -202.9 -0.1 291.5 -191.5 0.0 NA -467.4 -0.2 -308.9 408.9
Other services 0.0 NA NA 0.0 221.5 -121.5 -0.5 139.3 -39.3 -0.9 83.8 16.2
Aggregate 0.1 240.9 -140.9 0.0 117.5 -17.5 -0.1 -50.2 150.2 0.0 NA NA
Education, human health and social services 0.3 49.4 50.6 0.1 -85.1 185.1 -1.1 52.2 47.8 0.2 -135.4 235.4
Trade; repair of motor vehicles and motorcycles 0.4 394.9 -294.9 0.1 NA NA 0.0 345.3 -245.3 0.0 NA NA
Domestic services 0.5 453.7 -353.7 -1.6 56.0 44.0 -0.6 69.2 30.8 1.9 38.6 61.4
Agriculture, forestry, fishing and aquaculture 0.8 118.4 -18.4 0.5 68.5 31.5 0.3 31.6 68.4 0.3 20.2 79.8

USUAL
Information, communication and financial, real
estate, professional and administrative activities

-1.2 54.1 45.9 0.7 -23.2 123.2 0.4 215.5 -115.5 -0.6 20.7 79.3

Lodging and food services -0.9 162.3 -62.3 -2.4 28.3 71.7 0.8 100.0 0.0 -0.9 192.7 -92.7
Transportation, storage and mailing -0.6 106.9 -6.9 0.1 314.2 -214.2 -0.2 -154.7 254.7 0.9 79.6 20.4
Construction -0.4 170.0 -70.0 -0.4 -10.1 110.1 0.2 203.2 -103.2 0.1 184.4 -84.4
Public administration, defense and social security -0.4 38.9 61.1 1.1 21.5 78.5 -0.4 28.5 71.5 0.1 -3.7 103.7
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Table B2 - Historical decomposition of the growth rate of labor factor (Population Employed / Hours), by activity and earnings
(Actual/Usual) - 2020Q2 to 2021Q1 (continue)

2020Q2 2020Q3 2020Q4 2021Q1

Activity %var. %S %D %var. %S %D %var. %S %D %var. %S %D

Overall industry -0.1 NA NA -0.1 320.2 -220.2 0.0 NA NA -0.2 -249.4 349.4
Other services 0.0 NA NA 0.0 NA NA -0.5 26.9 73.1 -0.9 49.7 50.3
Aggregate 0.1 -247.3 347.3 0.0 130.1 -30.1 -0.1 -196.5 296.5 0.0 NA NA
Education, human health and social services 0.3 -20.5 120.5 0.1 -231.3 331.3 -1.1 26.6 73.4 0.2 -126.1 226.1
Trade; repair of motor vehicles and motorcycles 0.4 32.6 67.4 0.1 -72.9 172.9 0.0 NA NA 0.0 NA NA
Domestic services 0.5 -105.2 205.2 -1.6 11.0 89.0 -0.6 -125.7 225.7 1.9 51.5 48.5
Agriculture, forestry, fishing and aquaculture 0.8 53.0 47.0 0.5 32.0 68.0 0.4 125.2 -25.2 0.3 142.5 -42.5

TOTAL ACTUAL HOURS

ACTUAL
Other services -46.3 34.3 65.7 39.1 58.6 41.4 6.0 -14.7 114.7 1.8 23.9 76.1
Lodging and food services -45.5 23.5 76.5 26.6 31.4 68.6 2.3 -29.3 129.3 1.3 36.0 64.0
Domestic services -35.5 25.1 74.9 19.1 12.9 87.1 9.9 67.7 32.3 4.0 70.0 30.0
Transportation, storage and mailing -27.4 37.3 62.7 14.6 57.3 42.7 6.1 74.8 25.2 4.4 62.8 37.2
Trade; repair of motor vehicles and motorcycles -25.8 27.3 72.7 18.5 39.3 60.7 7.2 48.9 51.1 0.2 NA -403.4
Construction -25.1 17.5 82.5 19.7 35.6 64.4 6.3 50.5 49.5 4.7 23.3 76.7
Education, human health and social services -24.1 48.1 51.9 20.1 37.9 62.1 7.4 69.3 30.7 6.8 17.7 82.3
Overall industry -22.8 54.9 45.1 16.5 28.8 71.2 9.7 78.2 21.8 1.1 NA -484.1
Aggregate -22.2 40.5 59.5 16.6 40.8 59.2 7.3 60.2 39.8 0.5 200.6 -100.6
Information, communication and financial, real
estate, professional and administrative activities

-18.0 15.3 84.7 10.7 46.2 53.8 9.9 42.4 57.6 1.8 30.5 69.5

Public administration, defense and social security -7.3 46.5 53.5 9.7 51.2 48.8 1.5 47.6 52.4 0.9 32.5 67.5
Agriculture, forestry, fishing and aquaculture -4.2 -13.9 113.9 9.0 71.7 28.3 3.9 -8.7 108.7 0.9 -109.0 209.0

USUAL
Other services -46.3 55.5 44.5 39.1 56.2 43.8 5.9 53.8 46.2 1.7 97.6 2.4
Lodging and food services -45.5 53.1 46.9 26.6 43.9 56.1 2.3 169.1 -69.1 1.3 -144.7 244.7
Domestic services -35.6 42.1 57.9 19.0 28.2 71.8 9.8 83.3 16.7 4.0 76.4 23.6
Transportation, storage and mailing -27.4 52.2 47.8 14.6 77.9 22.1 6.2 62.6 37.4 4.4 44.4 55.6
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Table B2 - Historical decomposition of the growth rate of labor factor (Population Employed / Hours), by activity and earnings
(Actual/Usual) - 2020Q2 to 2021Q1 (continue)

2020Q2 2020Q3 2020Q4 2021Q1

Activity %var. %S %D %var. %S %D %var. %S %D %var. %S %D

Trade; repair of motor vehicles and motorcycles -25.7 49.0 51.0 18.5 44.7 55.3 7.2 65.4 34.6 0.2 419.5 -319.5
Construction -25.1 59.0 41.0 19.8 64.0 36.0 6.4 75.9 24.1 4.7 85.6 14.4
Education, human health and social services -24.1 61.9 38.1 20.1 39.4 60.6 7.4 83.8 16.2 6.9 21.3 78.7
Overall industry -22.8 72.6 27.4 16.5 6.9 93.1 9.7 106.4 -6.4 1.1 NA NA
Aggregate -22.2 65.5 34.5 16.6 43.8 56.2 7.3 92.7 7.3 0.5 252.1 -152.1
Information, communication and financial, real
estate, professional and administrative activities

-18.0 34.5 65.5 10.7 41.1 58.9 9.9 46.8 53.2 1.8 79.8 20.2

Public administration, defense and social security -7.3 41.8 58.2 9.7 46.9 53.1 1.5 -34.8 134.8 0.9 18.1 81.9
Agriculture, forestry, fishing and aquaculture -4.1 53.7 46.3 9.0 55.1 44.9 3.9 53.9 46.1 0.8 136.3 -36.3

TOTAL USUAL HOURS

ACTUAL
Lodging and food services -24.2 11.9 88.1 -7.8 92.7 7.3 4.6 -16.1 116.1 -3.1 45.7 54.3
Domestic services -21.3 17.2 82.8 -2.7 125.0 -25.0 6.7 39.0 61.0 3.2 51.4 48.6
Other services -18.6 22.1 77.9 -2.6 -35.1 135.1 1.6 -10.4 110.4 -1.4 78.4 21.6
Construction -14.3 18.1 81.9 4.5 50.1 49.9 3.5 67.4 32.6 3.9 36.9 63.1
Transportation, storage and mailing -12.4 28.8 71.2 -3.5 27.8 72.2 1.7 118.6 -18.6 2.6 63.9 36.1
Trade; repair of motor vehicles and motorcycles -11.8 15.8 84.2 0.3 -162.6 262.6 2.6 60.2 39.8 0.6 138.3 -38.3
Aggregate -10.5 47.5 52.5 -1.5 -9.9 109.9 3.7 62.2 37.8 1.2 50.0 50.0
Overall industry -10.2 54.6 45.4 -0.8 261.7 -161.7 3.4 66.7 33.3 2.0 230.9 -130.9
Information, communication and financial, real
estate, professional and administrative activities

-6.9 -6.6 106.6 -1.6 24.5 75.5 5.8 72.9 27.1 0.1 316.5 -216.5

Agriculture, forestry, fishing and aquaculture -2.2 -46.2 146.2 4.9 71.4 28.6 4.3 15.3 84.7 1.3 -53.4 153.4
Education, human health and social services -0.4 18.2 81.8 -4.8 79.1 20.9 1.2 115.0 -15.0 0.8 -248.4 348.4
Public administration, defense and social security 1.5 76.8 23.2 -0.7 111.9 -11.9 1.7 72.1 27.9 -2.8 57.2 42.8

USUAL
Lodging and food services -24.2 57.1 42.9 -7.8 37.7 62.3 4.6 70.2 29.8 -3.1 127.2 -27.2
Domestic services -21.3 51.9 48.1 -2.8 37.7 62.3 6.7 83.1 16.9 3.2 64.6 35.4
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Table B2 - Historical decomposition of the growth rate of labor factor (Population Employed / Hours), by activity and earnings
(Actual/Usual) - 2020Q2 to 2021Q1 (continue)

2020Q2 2020Q3 2020Q4 2021Q1

Activity %var. %S %D %var. %S %D %var. %S %D %var. %S %D

Other services -18.6 58.5 41.5 -2.6 -78.4 178.4 1.6 77.6 22.4 -1.4 38.8 61.2
Construction -14.3 72.3 27.7 4.5 84.0 16.0 3.5 129.8 -29.8 3.9 102.2 -2.2
Transportation, storage and mailing -12.4 56.8 43.2 -3.5 -2.0 102.0 1.7 142.6 -42.6 2.6 48.9 51.1
Trade; repair of motor vehicles and motorcycles -11.8 50.0 50.0 0.3 389.6 -289.6 2.6 91.4 8.6 0.6 87.9 12.1
Aggregate -10.5 56.2 43.8 -1.5 41.6 58.4 3.7 76.7 23.3 1.2 76.5 23.5
Overall industry -10.3 75.1 24.9 -0.8 393.3 -293.3 3.4 73.1 26.9 2.0 225.7 -125.7
Information, communication and financial, real
estate, professional and administrative activities

-6.9 28.9 71.1 -1.6 147.7 -47.7 5.8 84.2 15.8 0.1 NA NA

Agriculture, forestry, fishing and aquaculture -2.1 58.4 41.6 4.9 52.6 47.4 4.3 57.3 42.7 1.2 87.6 12.4
Education, human health and social services -0.4 NA NA -4.8 85.3 14.7 1.2 199.4 -99.4 0.8 -287.4 387.4
Public administration, defense and social security 1.5 94.2 5.8 -0.7 251.2 -151.2 1.7 35.6 64.4 -2.8 67.7 32.3

Note:
%var. = percentage change in relation to the previous quarter; %D = proportion of the variation attributed to the labor demand shock; %S = proportion attributed to the
labor supply shock. NA = % modulus greater than 500.
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Figure B4 - Historical decomposition of the growth rate of hours worked by activity,
from 2019Q1 to 2021Q1 for the VAR model with 4 lags

Aggregate Transportation, storage and mailing

Other services Domestic services

Overall industry
Information, communication and financial, real

estate, professional and administrative
activities

Construction Education, human health and social services

Lodging and food services Trade; repair of motor vehicles and motorcycles

Public administration, defense and social
security Agriculture, forestry, fishing and aquaculture
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Figure B5 - Historical decomposition of the growth rate of hours worked by activity,
2019Q1 to 2021Q1 (estimated model with data up to 2019Q4)
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security Agriculture, forestry, fishing and aquaculture
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Figure B6 - Historical decomposition of the growth rate of hours worked by activity,
2019Q1 to 2021Q1 (percentage change compared to the same quarter of the previous
year)

Aggregate Transportation, storage and mailing

Other services Domestic services

Overall industry
Information, communication and financial, real

estate, professional and administrative
activities

Construction Education, human health and social services

Lodging and food services Trade; repair of motor vehicles and motorcycles

Public administration, defense and social
security Agriculture, forestry, fishing and aquaculture

20
19

_1

20
19

_2

20
19

_3

20
19

_4

20
20

_1

20
20

_2

20
20

_3

20
20

_4

20
21

_1

20
19

_1

20
19

_2

20
19

_3

20
19

_4

20
20

_1

20
20

_2

20
20

_3

20
20

_4

20
21

_1

−5

0

5

10

−30

−20

−10

0

−30

−20

−10

0

−20

−10

0

−40

−30

−20

−10

0

−30

−20

−10

0

−5

0

5

−50
−40
−30
−20
−10
0

−30

−20

−10

0

10

−20

−10

0

−50
−40
−30
−20
−10
0

−20

−10

0

%

actual value demand supply

47



Figure B7 - Historical decomposition of the growth rate of hours worked for the
model with GDP included in the system for the aggregate, 2012Q3 to 2021Q1
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C Prior and Posterior Distributions

Figure C1 - Prior (solid red line) and posterior (shaded blue area) for activities
and aggregate
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