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Abstract

Using rich administrative and household survey data, we document a series of new facts on earn-
ings inequality and dynamics in a developing country with a large informal sector: Brazil. Since the
mid-1990s, both inequality and volatility of earnings have declined significantly in Brazil’s formal sec-
tor. Higher-order moments of the distribution of earnings innovations show cyclical movements in
Brazil that are similar to those in developed countries like the US. Earnings mobility is comparatively
high, especially at the bottom of the distribution. Compared with those in the formal sector, earnings
in the informal sector are more volatile. Workers who switch between sectors experience earnings
innovations that have a positive mean and are positively skewed when moving to the formal sector
but have a negative mean and are negatively skewed when moving to the informal sector. Since the
early 2000s, a secular shift of employment toward the less volatile formal sector has contributed to a

decline in the economy-wide volatility of earnings.

Keywords: Earnings Inequality, Earnings Volatility, Earnings Mobility, Informality
JEL Classification: J31, J46, J62, D31, D33, E24, E26

*We are grateful to Fatih Guvenen, Luigi Pistaferri, and Gianluca Violante for their valuable guidance as well as to Serdar
Ozkan and Sergio Salgado for providing their code and support. We thank Andrés Blanco, Jack Blundell, Bernardo Diaz de
Astarloa, Andrés Drenik, Benjamin Friedrich, Eran Hoffman, Soren Leth-Petersen, Lance Lochner, Davide Malacrino, Daniela
Puggioni, Kjetil Storesletten, Chris Taber, Abigail Wozniak, and seminar participants at Columbia University and the Global
Income Dynamics Conferences at Stanford SITE in 2019 and held virtually in 2020 for helpful comments and suggestions. We
thank the Labor Statistics Dissemination Program within the Brazilian Ministry of the Economy and the Brazilian Institute of
Geography and Statistics for providing us with data access and the Data Zoom initiative by the Department of Economics at
PUC-Rio for sharing its data cleaning procedures. The views expressed herein are those of the authors and not necessarily
those of the Federal Reserve Bank of Minneapolis or the Federal Reserve System. Any errors are our own.

fNew York University and CEPR. Email: nengbom@stern.nyu.edu.

fPUC-Rio. Email: gonzaga@econ.puc-rio.br.

SColumbia University, Federal Reserve Bank of Minneapolis, and CEPR. Email: c.moser@columbia.edu.

YCornell University. Email: rso29@cornell.edu.


mailto:nengbom@stern.nyu.edu
mailto:gonzaga@econ.puc-rio.br
mailto:c.moser@columbia.edu
mailto:rso29@cornell.edu

1 Introduction

A salient feature of many developing and even some developed countries is a large informal sector, in
which jobs evade government oversight in the labor market. The informal sector can be thought of as
serving a dual role in labor market dynamics. On one hand, it offers workers readily available employ-
ment in case a worker is laid off or decides to quit owing to unfavorable pay or business conditions in his
or her previous job. Through this channel, the informal sector provides insurance against labor income
risk. On the other hand, it allows workers and firms to avoid costly labor regulations and income taxes,
thereby enhancing the efficiency of hiring, firing, and production. This increased efficiency also means
that workers are not covered by labor regulations such as employment protection laws, the minimum
wage, social security contributions, and other benefits offered by formal jobs. Through this channel, the
informal sector increases labor income risk.

As part of the Global Income Dynamics Project, we study earnings inequality, volatility, and mobility
in a developing country with a large informal sector: Brazil. We find that among Brazilian metropolitan
regions in 2004, 42 percent of all jobs were informal (i.e., without a formal work permit). At the same
time, earnings inequality and informality rates significantly declined between the early 2000s and the
late 2010s. This makes Brazil a particularly interesting setting to study for our purposes.

To dissect the distribution of earnings levels and earnings innovations, we use a combination of
rich administrative and household survey data from Brazil covering the period from 1985 to 2017. The
administrative records cover nearly the entire universe of formal sector workers in Brazil over those
years. We complement these administrative records with detailed household survey data that follow
individuals within households in Brazil’s six largest metropolitan regions in a rotating panel structure
from 2002 to 2015. The advantage of the household survey data is twofold. First, the data let us validate
our findings on labor market outcomes in Brazil’s formal sector, based on the administrative records.
Second, they allow us to compare earnings levels and earnings innovations between workers in Brazil’s
formal and informal sectors as well as for workers switching sectors between survey waves. In this way,
we uncover a set of new facts for workers within and between the formal and informal sectors of Brazil.

In the first part of the paper, we compute a set of standardized statistics on earnings inequality,
volatility, and mobility in Brazil’s formal sector based on administrative data covering the period from
1985 to 2017. We start by documenting a remarkable decrease in earnings inequality for both men and
women, which starts around 1995 and lasts until the end of our sample.! The decrease in overall earnings

inequality is associated with relatively greater compression in the left tail of the distribution, which in

1See Barros et al. (2010) for an overview of recent inequality trends in Brazil.



turn is due to rapid real earnings growth among bottom earnings percentiles. The decrease in inequality
is also widespread among the lower 95 percent of the distribution. In contrast, the top five earnings per-
centiles have fanned out because of growth rates in real earnings that were increasing in ranks between
the 95th and the 99.99th percentiles of the distribution. Earnings inequality across cohorts entering the
labor market also fell over this period, but more so in the upper than in the lower tail of the distribution.

We then turn to earnings dynamics among formal sector workers in Brazil. Overall dispersion in
one-year earnings innovations, conditional on gender-specific controls for worker age and educational
attainment, rose rapidly during a volatile economic period in Brazil in the late 1980s and early 1990s,
which included several inflation stabilization plans and a hyperinflationary period. This rise in disper-
sion of earnings innovations is driven almost entirely by increasing lower-tail dispersion — that is, greater
downside earnings risk. Following the macroeconomic stabilization after 1994, the dispersion of earn-
ings innovations decreased markedly, first driven by a decrease in the lower tail and later followed by
a decrease in the upper tail of the distribution. We also find that the skewness of earnings innovations
is strongly procyclical (i.e.,it is lower during recessions) but without much of a trend, while the kurtosis
increased secularly from 1985 onward.

Although inequality in current earnings in Brazil has fallen dramatically over our period of study,
this does not mean that inequality in more permanent earnings has followed the same trend. The re-
lation between current and more permanent inequality is commonly summarized through measures of
earnings mobility (Shorrocks, 1978). We find high levels of earnings mobility in Brazil, compared with
those in concurrent studies for the US (McKinney and Abowd, 2021) and Canada (Bowlus et al., 2021),
especially at the bottom of the distribution. Moreover, the extent of earnings mobility has not changed
much over time, despite the fact that the volatility of earnings innovations has declined. That is, indi-
viduals now move across the earnings distribution to the same extent as in the past. The magnitude of
the earnings change associated with a move between two particular rungs of the earnings distribution
is, however, smaller now, since the underlying earnings distribution is more compressed.

In the second part of the paper, we complement our analysis of Brazil’s formal sector based on admin-
istrative records with longitudinal household survey data for 20022015 for the six largest metropolitan
regions. We make the two data sets as comparable as possible and use them to validate our findings on
earnings inequality and volatility across data sets. Although there remain important differences between
the two data sets, the evolution of earnings inequality lines up quite closely between administrative and
household survey data. Earnings volatility shows somewhat more diverging trends across the two data
sources: the volatility of earnings changes is flat in the administrative records but decreasing in the

household survey data over the 2002-2015 period. These differences are plausibly due to discrepancies



in the coverages, income definitions, and the response rates across data sources.?

We proceed to exploit the longitudinal household survey data to study earnings inequality and dy-
namics within and between the formal and informal sectors. We draw four conclusions. First, mean
one-year residual earnings innovations are similar in formal and informal jobs, but informal innovations
are significantly more dispersed, with greater probability mass in both tails of the distribution. Second,
workers who switch between sectors have highly asymmetric earnings innovations: workers transition-
ing from the informal to the formal sector tend to make earnings gains, whereas workers making the
opposite transition on average lose earnings. Third, there was a pronounced decrease in the dispersion
of earnings innovations in the overall economy (the formal sector pooled with the informal sector) dur-
ing the early 2000s, which was followed by a period of stabilization from 2006 onwards. Fourth and
finally, holding everything else fixed, the large employment shift toward the less volatile formal sector
on its own results in a fall in the volatility of earnings; the fall corresponds to 50 percent of the total
decline since 2002. In other words, the process of labor market formalization appears to have played
an important role in the decline in earnings volatility over this period. Together, these facts paint a rich
picture of earnings volatility in Brazil, which is shown to be a developing country with a large informal

sector.

Related literature. Our work combines two separate strands of the literature on informality and in-
come dynamics. The first strand of the literature is concerned with labor market informality—see
Ulyssea (2020) for an excellent review. Meghir et al. (2015) use a subperiod of the same household survey
data that we use for the second part of our analysis. They show that both the distribution of wages and
that of firm productivity substantially overlap between Brazil’s formal and informal sectors. Ulyssea
(2018) uses linked employer-employee survey of informal establishments to document facts about the
distribution of (in-)formal employment across the firm size distribution. Among the drivers behind high
levels of informality in developing countries are high labor regulation costs (Almeida and Carneiro,
2012), weak enforcement (Seminario-Amez, 2021), payroll taxes (Haanwinckel and Soares, 2020), and
the incidence of social policies like the minimum wage and conditional cash transfer programs such as
Bolsa Familia in Brazil (Fairris and Jonasson, 2020). We complement this body of research by study-
ing earnings dynamics within and between the two sectors, highlighting the importance of the informal
sector in particular.

Related work by Dix-Carneiro and Kovak (2019), Ponczek and Ulyssea (2020), and Dix-Carneiro et

2In this manner, we contribute to an emerging literature that compares administrative and household survey data in other
lower-income countries, such as Argentina (Blanco et al., 2021) and Mexico (Calderén et al., 2021).



al. (2021) also highlights the role of the informal sector as an insurance mechanism against negative
shocks to Brazilian local labor markets in the context of international trade. Building on their insights,
we characterize earnings inequality and dynamics within and between the formal and informal sectors.

We also contribute to a growing literature on the causes of the pronounced decrease in earnings in-
equality in Brazil since the mid-1990s. Firpo and Portella (2019) provide an excellent survey of recent
studies that quantify the importance of falling returns to education and experience (Ferreira et al., 2017),
falling returns to firm productivity (Alvarez et al., 2018), trade liberalization (Gonzaga et al., 2006; Fer-
reira et al., 2007; Dix-Carneiro and Kovak, 2015), and the rapid rise of the minimum wage (Engbom and
Moser, 2021)—among other factors—toward this decrease in earnings inequality.

The second strand of the literature is concerned with income dynamics. Earnings dynamics have
been studied in administrative and household survey data in many developed countries (see, for exam-
ple, Moffitt and Gottschalk, 1995 and Sabelhaus and Song, 2010). A seminal contribution in this area is
that by Guvenen et al. (2014), who use 34 years of social security records to document new facts on the
cyclical properties of higher-order moments of earnings innovations in the US. Recent work has shed
further light on the nature of earnings dynamics over the life cycle (Guvenen et al., 2019) and over time
(Bloom et al., 2017) in the US context. Hoffmann and Malacrino (2019) show that unemployment in-
surance reduces some of the cyclicality in skewness of earnings innovations in Italy. We contribute to
this literature a set of new empirical facts on earnings dynamics in a developing country with a large
informal sector.

A recent study by Gomes et al. (2020) also studies earnings dynamics in Brazil’s formal and informal
sectors. Their analysis is based on different survey data that are nationally representative over the period
from 2012 to 2018. We find that our data confirm their finding of greater dispersion in earnings innova-
tions in Brazil’s informal sector and complement their work in several ways. For instance, by using a
longer panel from 2002 to 2015 in our household survey data and from 1985 to 2017 in our administra-
tive data, we are able to document secular and cyclical movements over time of higher-order moments
of the distribution of earnings innovations. We also provide a holistic picture of Brazil’s formal and in-
formal sectors by jointly studying earnings inequality, volatility, and mobility by using a combination of

administrative and household survey data.

Outline. The rest of the paper is structured as follows. Section 2 describes Brazil’s relevant institutional
background from 1985 to 2017. Section 3 introduces the administrative and household survey data on
which we base our analysis. Section 4 presents a set of standardized statistics pertaining to earnings in-

equality, volatility, and mobility. Section 6 validates findings between the administrative and household



data and also dissects the role of (in-)formality in Brazil’s labor market. Finally, Section 7 concludes.

2 Brazil’s macroeconomy from 1985 to 2017

Between 1985 and 2017, Brazil underwent a transformative yet volatile macroeconomic period. The pe-
riod was characterized by rapid growth spurts interlaced with severe economic recessions, with negative
GDP per capita growth recorded during the high-inflation period of the late 1980s and early 1990s, the
financial crisis of the late 1990s, the global financial crisis around 2008, and the commodity price bust
and political turmoil from 2014 to 2016—see panel (a) of Figure 1.

With rapid growth came other fundamental economic changes for Brazil. Over the period from 1985
to 2017, the services sector grew from 47 percent to 74 percent of total GDP, while the industrial sector
shrank from 42 percent to 21 percent and the agricultural sector shrank from 11 percent to 5 percent, as
illustrated by panel (b).

Although this statistic does not fully reflect labor market slack in the presence of a large informal
sector, Brazil’s unemployment rate fluctuated between 3 percent in the late 1980s and 13 percent in the
early 2000s—see panel (c).

A particularly scarring event in Brazil’s recent macroeconomic history was a prolonged episode of
high inflation in the first part of our sample period, from 1985 to 1994. Our preferred measure of inflation
is based on the Broad Consumer Price Index Indice Nacional de Precos ao Consumidor Amplo (IPCA) used by
the country’s central bank since an inflation-target system was implemented. After fast-rising inflation
during the early 1980s, Brazil eventually suffered from hyperinflation, with annual inflation rates above
6,500 percent and several different national currencies. After several stabilization attempts, inflation was
eventually brought under control with the implementation of the Plano Real in 1994 and was relatively
stable thereafter (Ayres et al., 2019)—see panel (d).

Over the same period, Brazil’s currency fluctuated significantly in value, first depreciating heavily
from the early 1990s until 2002, then appreciating quickly for a decade, and eventually depreciating
again in the wake of a commodity supercycle (Benguria et al., 2021)—see panel (e).

Finally, Brazil implemented several economic policy changes between 1985 and 2017. Among the
most salient changes is the rapid rise of the minimum wage starting in the early 2000s; its increase
coincided with the election of the left-leaning Workers” Party. Over the subsequent decade and a half,

Brazil’s minimum wage increased by over 100 percent in real terms—see panel (f).>

3Engbom and Moser (2021) and Haanwinckel (2020) show that the rise of the minimum wage had a pronounced effect on
the earnings distribution over this period.



FIGURE 1. MACROECONOMIC INDICATORS FOR BRAZIL, 1985-2017

(A) ANNUAL GDP PER CAPITA GROWTH RATE (B) SECTORAL COMPOSITION OF GDP
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3 Data

In this section, we describe the two data sets used in our empirical analysis and our sample selection cri-
teria. Our administrative data source is the Relacdo Anual de Informagcoes Sociais (RAIS), a linked employer-
employee longitudinal data set that covers nearly all formal jobs in Brazil. We complement our empirical
analysis with microdata from the Brazilian monthly labor force survey Pesquisa Mensal de Emprego (PME)
to validate our findings based on administrative data and to investigate whether income dynamics differ

between formal and informal workers.

3.1 Administrative data (RAIS)

Data description. Our main data source is RAIS, which contains administrative records from Brazil’s
Labor Statistics Dissemination Program (Programa de Disseminagio das Estatisticas do Trabalho) within the
Brazilian Ministry of the Economy (Ministério da Economia), formerly the Ministry of Labor (Ministério do
Trabalho). RAIS covers nearly the entire universe of workers in tax-registered firms. Every year, firms
must report information to RAIS on all employees who were on the payroll in the previous year.

Compliance with filling in RAIS is high because of large penalties for late, incomplete, or inaccurate
data. Since the main purpose of RAIS is to administer a federal wage bonus to formal employees, there
are incentives for truthful reporting. RAIS is also used by ministries for administrating an array of social
programs related to the monitoring of formal jobs.

Each observation in RAIS is a worker-establishment match, or job, in a given year. For each job, the
data set includes worker-related variables (e.g., gender, age, education, and unique worker identifier),
firm-related variables (e.g., sector of activity, establishment size, municipality, and unique establishment
and firm identifiers), and job-related variables (e.g., mean monthly earnings during the current year, con-
tractual weekly hours, tenure, occupation, months of hiring and separation, and reason for separation).

Each worker has a unique identification number in RAIS, which allows us to recover the full formal
work history of all individuals in the database. We use data from 1985 to 2017. RAIS is very large,
with an average of around 40 million observations per year, which sums to approximately 1.2 billion job

records for the 1985-2017 period.

Sample selection. We apply some standard filters to the administrative data. First, we drop all work-
ers without valid identification numbers or with zero earnings. We then restrict the data to workers in
the 25-55 age range. Earnings data in RAIS are censored above 120 times the national minimum wage.

A Pareto tail imputation exercise suggests that censored observations correspond to a very small pro-



portion, approximately 0.01 percent of the sample. To focus on workers with a meaningful attachment
to the labor market, we drop those with total annual nominal earnings (defined in the next paragraph)

below the equivalent of part-time earnings from three months of employment at the minimum wage.*

Variable construction. Since the period from 1985 to 1994 was characterized by high inflation and mut-
liple national currencies, we use as our numeraire information on mean earnings in terms of multiples
of the prevailing minimum wage. To obtain total annual real earnings, we multiply this multiple by
the mean nominal minimum wage in current Brazilian Reais during the month’s of a given year’s job
spell. We then construct total annual nominal earnings for each individual by summing over all their
jobs in RAIS in a given calendar year. Finally, we obtain total annual real earnings by deflating total
annual nominal earnings by the annual mean IPCA. By measuring earnings in this way, we minimize
measurement error related to very volatile nominal variables.

Using the administrative data, we construct the following five variables for an individual i of gender

G(i) € {male, female} and age group A(i,t) € {25,26,...,55} in year t € {1985,1986,...,2017}:

1. Log total annual real earnings, or “log earnings,” Iny;;

2. Residual log earnings conditional on gender-year-specific age dummies, or “residual earnings,”
Y %

gir = Iny; — Z weral|G(i) =Gt =1, A(i,t) = A'], 1)
Gt A

where a4 is a gender-year-age-specific coefficient on 1[G(i) = G',t = t/, A(i,t) = A’], which

denotes an indicator for the combination of gender G, year #, and age A’;°

3. One-year-forward change in residual earnings based on equation (1), or “one-year earnings inno-

vations,”
1 _ .
it = €1 —Eits

4. Five-years-forward change in residual earnings based on equation (1), or “five-year earnings inno-

hours weeks
week X 4month x

3 months x MW, where MW, is the mean prevailing minimum wage over the individual i’s period of employment in year ¢.
5In Appendix A.2, we present results of an alternative definition of residual earnings that also conditions on the education
group E(i) € {primary, middle, high school, college},

ep=Inyy— Y ageallG(i) =G t=t,A(Git)=A"1— Y Bowpl[G(i)=G t="t,E(i)=E
Gt A G t'E

“We drop any observation of an individual i in year  with total annual nominal earnings y;; if y;; < % % 40



vations,”
5 _ . .
it = €5 —Eits

5. Residual log mean earnings over the previous three years, conditional on gender-year-specific age

dummies, or “permanent earnings,”

Py =1n (yi'*‘z Y +y“> — Y veeallG(i) = Gt =1, A(i,t) = A'],
3 GLA/
where ygp s is a gender-year-age-specific coefficient on 1[G (i) = G',t = /, A(i,t) = A’], which

denotes an indicator for the combination of gender G/, year #/, and age A’

Table 1 presents basic summary statistics for selected years between 1985 and 2017 on the gender
and age composition, the earnings distribution, and sample sizes, based on our sample from RAIS data.®
Among the noteworthy features of Brazil’s formal sector over this period are the pronounced increases
in female labor force participation, high school completion, and overall employment, with a concurrent

decline in the standard deviation of log earnings.

3.2 Household survey data (PME)

Data description. To study earnings inequality dynamics for both formal and informal workers in
Brazil, we use microdata from PME. The survey was conducted by the Brazilian Institute of Geography
and Statistics (Instituto Brasileiro de Geografia e Estatistica, or IBGE) in Brazil’s six largest metropolitan
areas: Sao Paulo, Rio de Janeiro, Belo Horizonte, Porto Alegre, Salvador, and Recife. It was administered
from the early 1980s until 2016, when it was terminated and replaced with a different survey. While it
was active, the survey was used to compute official unemployment statistics for Brazil.

The rotating panel design of PME is such that the surveys are representative at the metropolitan-area
level in each month. We use data from 2002 to 2015, the so-called PME-Nova (new PME).” By the end
of the period, the sample covered around 34,000 households and 95,000 individuals in each month. The
pooled data for the 2002-15 period feature approximately 7.3 million observations, or around 500,000 per

®Table 4 in Appendix A.1 presents more detailed summary statistics on the distribution of earnings for each year between
1985 and 2017. Appendix Tables 5 and 6 show the same statistics separately for men and for women.

7PME underwent a major change in 2002, with a significantly larger questionnaire with more checks on actual labor market
participation and other variables. The old PME (PME-Antiga), which started in 1982, was then replaced by the new PME. PME-
Nova was discontinued in February 2016, because in 2012, IGBE introduced a new national household survey with five-quarter
longitudinal information, the PNAD-Continua. The old PME does not have enough information on employment and income to
be of adequate use for our paper.

10



TABLE 1. SUMMARY STATISTICS FOR ADMINISTRATIVE DATA (RAIS)

1985 1995 2005 2017
Men  Women Men  Women Men  Women Men  Women

Share 0.69 0.31 0.64 0.36 0.60 0.40 0.56 0.44
Age:

Mean 35.30 34.90 36.50 36.50 36.80 37.10 37.90 38.00

Std. dev. 7.70 7.40 8.10 7.90 8.30 8.40 8.40 8.40
Education shares:

Middle school 0.18 0.16 0.21 0.18 0.23 0.16 0.20 0.13

High school 0.17 0.30 0.22 0.34 0.35 0.45 0.52 0.58

College 0.10 0.21 0.10 0.21 0.10 0.23 0.10 0.21
Earnings:

Mean 30,423 21,574 29,099 22,736 26,575 22,788 33,809 29,549

Std. dev. 41,489 25,621 41,774 31,820 42,463 33,887 47,391 38,678
Log earnings:

Mean 9.74 9.50 9.61 941 9.59 9.47 9.95 9.84

Std. dev. 1.11 1.01 1.19 1.14 1.07 1.04 0.96 0.94
Observations 10.86 4.83 13.97 7.87 18.40 12.06 23.57 18.71

Note: Table shows summary statistics for select years separately by gender. The omitted education category is primary school. Observations
are in millions. Source: RAIS 1985-2017.

year on average. The main variables we use are the worker ID, gender, age, schooling, monthly earnings,
labor market status (employed, self-employed, unemployed, or out of the labor force), and information
on whether the individual holds a formal work permit (explained below). Monthly earnings include
wage, salary, and bonus payments in gross amounts.

Formal employees in Brazil are hired under the Brazilian labor codes Consolidagio das Leis do Trabalho,
CLT. CLT states that each employer has to fill in and sign the employee’s working card (Carteira de
Trabalho) when formally hiring a worker in Brazil. 8 After asking if he or she is employed, PME elicits
whether the worker possesses a signed working card. Since RAIS covers only workers hired under CLT,
workers with a working card correspond to those in the administrative data.

It is important to note that all household surveys run by IBGE are anonymous. IBGE has long had
reputation of never granting outsiders access to any personally identifiable information of respondents.

PME surveys have a rotating panel structure similar to that of the Current Population Survey (CPS) in
the US. Households are surveyed for two spells of four consecutive months; the spells are eight months
apart from each other. This means that households complete four monthly interviews, followed by an

eight-month pause, and then by another four monthly interviews. This rotating panel structure means

8The working card is a booklet with information on an individual’s complete formal labor market history, including all
details of each job held by a worker - date of hiring or firing, paid vacation periods, leaves of absence, etc.

11



that the months the individual is interviewed are the same in any two consecutive years. Interviews are
spread evenly within a month and households are always interviewed in the same week of the month.
Households are correctly identified throughout all eight interviews. However, PME does not assign
the same identification number to each individual in the household across interviews. To reduce attri-
tion, we use an algorithm developed by Ribas and Soares (2008), which identifies the same individual
in each household across interviews using a fuzzy merge based on the combination of reported dates of

birth and genders.’

Sample selection. We make several choices to make the information in the two data sets—RAIS and
PME—as comparable as possible for formal workers. First, we use only data for workers in the 25-
55 age range. For the cross-sectional exercises, we construct comparable measures of annual earnings,
yit. Since the panel structure of PME allows us to follow workers for only one year, we also compute
one-year-forward residualized log annual earnings changes.

For comparability reasons, we drop all business owners who contribute to social security and do-
mestic employees in PME, since they are not measured in the administrative data. The final sample is
thus composed of formal workers (i.e., employees with a valid working card) and informal workers (i.e.,
employees without a valid working card and self-employed individuals who do not contribute to social
security). Note that this sample includes workers employed in the public sector. Our main analysis
focuses on characteristics of individuals” primary job, although in Section 6, we discuss workers with
multiple jobs, who make up less than 3 percent of all workers.

We apply the following selection criteria. We drop individuals with year-on-year survey attrition or
without positive earnings from any (formal or informal) employment during any of the survey waves
during a year. For the longitudinal statistics, we restrict ourselves to individuals to who have a full eight
months of nonmissing responses in the two consecutive years. To mimic the top-coding in RAIS, we drop
monthly earnings above 120 times the minimum wage. Finally, we trim observations with annualized
incomes below the equivalent of 1.5 months of full time work at the prevailing minimum wage, which
is the equivalent of the bottom threshold we used in our baseline analysis of RAIS.

In the sectoral analysis, we consider as formal (informal) workers only those individuals who showed
up as formal (informal) employees in all monthly observations within a calendar year. Therefore, when
comparing the earnings dynamics of formal and informal workers, we drop individuals who worked

in the two sectors within the same year. This worker group accounts for around 10 percent of the total

9Standardized cleaning procedures and the panel linkage method are available from Data Zoom by PUC-Rio at http:
//www.econ.puc-rio.br/datazoom/english/index.html.
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sample, and we analyze them separately in Section 6.

Variable construction. We construct variables in PME to be analogous to those in the administrative
data whenever possible. Since the household survey follows a rotating panel format, we create sea-
sonal dummy variables that identify each four-month period in the calendar year in which the indi-
vidual is interviewed (which we refer to as a survey wave).!? Using the household survey data, we
construct the following three variables for an individual i of gender G(i) € {male, female}, age group
A(i, t) € {25,26,...,55}, and season group S(i, t) € {(Jan-Apr), (Feb-May), ..., (Jan-Mar; Dec) } in year
t € {2002,2003, ...,2015}:

1. Log total annual real earnings, or “log earnings,” Iny;;;

2. Residual log earnings conditional on gender-year-specific age dummies and gender-year-specific

season dummies, or “residual earnings,”

Eit = lnyit - Z 5G’t’A’]1[G(i) = G,,t = t,,A(i, t) = A,] - Z WG’t’S’ﬂ[G(i) = G,,t = tl,S(i,t) = S/],
G't,A Gt

(2)

where dcy 4/ is a gender-year-age-specific coefficient on 1{G(i) = G',t = t/, A(i,t) = A’], which
denotes an indicator for the combination of gender G, year t/, and age A’, and 1jcvg is a gender-
year-season-specific coefficient on 1[G (i) = G, t = #/,5(i,t) = §'], which denotes an indicator for

the combination of gender G/, year t, and season S';

3. One-year-forward change in residual earnings based on equation (2), or “one-year earnings inno-

vations,”
1 _ .. )
8it = €it+1 — Eit-

4 Earnings inequality and dynamics in Brazil’s formal sector

This section documents patterns of earnings inequality and earnings dynamics in the formal sector in

Brazil using the administrative RAIS matched employer-employee data. In the next section, we turn to

10There are twelve seasonal dummies for the cross-section statistics, based on the 4-8-4 panel system: (Jan-Apr), (Feb-May),
(Mar-Jun), (Apr-Jul), (May-Aug), Jun-Sep), (Jul-Oct), (Aug-Nov), (Sep-Dec), (Jan; Oct-Dec), (Jan-Feb; Nov-Dec), (Jan-Mar; Dec).
For the longitudinal exercises, only a subset consisting of nine seasons is relevant: (Jan-Apr), (Feb-May), (Mar-Jun), (Apr-Jul),
(May-Aug), (Jun-Sep), (Jul-Oct), (Aug-Nov), and (Sep-Dec).
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the informal sector and compare administrative and survey data.

4.1 Earnings inequality

All percentiles of the earnings distribution in Brazil experienced significant cumulative real wage growth
over the past 30 years, as illustrated by Figure 3. Wage growth was not, however, monotone. In partic-
ular, real wages fell consistently during the high inflationary years of the late 1980s and early 1990s.
Since the extensive macroeconomic reforms undertaken in the early 1990s, however, workers across the
earnings spectrum have seen real wage growth. The patterns are quite similar for men and women.
While all parts of the earnings distribution experienced significant real wage growth since the early
1990s, there is also important heterogeneity across the earnings distribution. In particular, since the early
1990s, earnings have grown disproportionately at the bottom of the earnings distribution. For instance,
since 1995, earnings at the 75th percentile grew by about 10 log points, while at the 25th percentile,
they rose by 60 log points. This pattern is reversed at the very top of the earnings distribution, which
experienced widening inequality similar to that of many developed countries. For instance, earnings at

the 99th percentile rose by more than at the 90th percentile.
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FIGURE 2. EVOLUTION OF EARNINGS PERCENTILES, BY GENDER
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Note: Workers aged 25-55. Percentiles of the distribution of log real annual earnings, normalized to 1995. Source: RAIS 1985-2017.

As expected given the faster real wage growth at the bottom of the distribution, inequality fell dra-
matically in Brazil starting in the early 1990s, as shown in Figure 3. The 90-10 percentile ratio declined
from 3 to 2.3. The patterns are again quite similar among men and women. Moreover, the fall in inequal-
ity was particularly pronounced at the bottom of the earnings distribution, as evidenced by the larger
fall in the 50-10 ratio compared with that of the 90-50 percentile ratio. Nevertheless, the 90-50 percentile
ratio also fell by a significant amount, driven by fast real median wage growth. This large decrease in
inequality is particularly remarkable given that many countries experienced increases in inequality over

the same period. That said, Brazil continues to have high levels of inequality.
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FIGURE 3. EARNINGS INEQUALITY, BY GENDER
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Note: Workers aged 25-55. ¢ denotes the standard deviation of log real annual earnings. Source: RAIS 1985-2017.

The role of entry conditions. Figure 4 plots lower and upper tail inequality among 25-year-olds by
gender over time. As for the aggregate trends, from the early 1990s onwards, young workers experienced
a large decline in inequality. In other words, the large overall decline in inequality was not solely the
result of changes in earnings dynamics after labor market entry. Instead, inequality is lower also among
labor market entrants. The compression in the earnings distribution among young workers was again
particularly pronounced at the bottom of the earnings distribution, as evidenced by the larger fall in the

50-10 percentile ratio relative to that of the 90-50 ratio. Patterns are similar among men and women.
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FIGURE 4. EARNINGS INEQUALITY AMONG 25-YEAR-OLDS, BY GENDER
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Note: Workers aged 25. Source: RAIS 1985-2017.

To further investigate the role of changes in initial conditions versus that of changes in post-entry
life-cycle dynamics, in Figure 5 we follow cohorts over time as they age. The earliest cohort to turn 25—
those who did so in 1985—saw an initial increase in inequality during the first 10 years, followed by a
subsequent decline. This initial increase, however, may be the result of a time effect associated with the
period of high inflation experienced by Brazil over this period. Subsequent cohorts of men and women
have seen a gradual flattening and eventual reversal of the profile of within-cohort inequality with age.
One possible factor behind this interesting pattern is the rapid increase in the minimum wage over this
period. It is well known that a minimum wage tends to disproportionately affect young workers, and it
may have contributed to a particular compression in inequality at labor market entry. As older workers

are less affected by the minimum wage, inequality has fallen by less at older ages, which by itself has

contributed toward a steepening of life-cycle inequality profiles.
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FIGURE 5. LIFE-CYCLE INEQUALITY ACROSS COHORTS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

4.2 Earnings dynamics

We now turn to trends in earnings dynamics. Figure 6 plots percentile ratios of one-year residual log

earnings changes by gender. Men have somewhat more volatile earnings, although the gender differ-

ences are not particularly pronounced. Negative (positive) earnings shocks became more (less) pro-

nounced during the years of high inflation in the late 1980s and early 1990s. Since then, earnings have

gradually become less volatile. The magnitude of negative shocks is counter-cyclical—meaning such

shocks become more pronounced in recessions—while the magnitude of positive shocks is pro-cyclical.

FIGURE 6. DISPERSION OF ONE-YEAR LOG EARNINGS CHANGES, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

Figure 7 plots the skewness and kurtosis of one-year residual earnings changes. As suggested by

18



Figure 6, the skewness of earnings innovations is pro-cyclical: negative shocks become more pronounced
in recessions. In contrast, it is difficult to reach a definitive conclusion about the cyclicality of the kurtosis.
The skewness displays little secular trend over the past 30 years, while the kurtosis has gradually risen.
In other words, the likelihood of very large negative and positive shocks has risen over time. One
possible factor behind this pattern is the decline in informality. It may be that workers 20 years ago were
more likely to leave the formal sector in response to large negative shocks, whereas today they tend to
remain formally employed, though at lower earnings. If earnings were to later revert, this would account
for an increase in kurtosis. A further assessment of this intriguing pattern is, however, beyond the scope

of this paper.

FIGURE 7. SKEWNESS AND KURTOSIS OF ONE-YEAR LOG EARNINGS CHANGES
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

Life-cycle dynamics. Instead of providing a time series view, Figure 8 studies earnings innovations
from a life-cycle perspective. In particular, it plots the 90-10 percentile ratio, the skewness and kurtosis
of one-year log earnings changes by age group as a function of permanent earnings. Young workers
have more volatile earnings as measured by the 90-10 percentile ratio, as do lower-permanent-earnings
workers within all age groups. There is no pronounced systematic pattern for the skewness. Interest-
ingly, the pattern for the kurtosis of earnings changes is partly inverted relative to that for the 90-10
percentile ratio. While low-permanent-earnings workers also have the highest kurtosis within all age
groups, older workers have higher kurtosis than their younger counterparts. Young workers are sub-
ject to more volatile but less extreme shocks compared with the ones faced by their older counterparts.
Women are less likely than men to experience negative earnings shocks as measured by the skewness,

possibly because they are more likely to drop out of the formal sector in response to such shocks.
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FIGURE 8. MOMENTS OF THE DISTRIBUTION OF ONE-YEAR EARNINGS INNOVATIONS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

Earnings mobility. Figure 9 investigates earnings mobility. In particular, it plots a worker’s average

rank in the earnings distribution 10 years later as a function of his or her rank in the distribution today,
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separately by age and gender (the Appendix contains similar plots for outcomes five years later, with a
similar conclusion). The distribution is ergodic, in the sense that individuals currently at the bottom of
the distribution tend to move up the distribution over time and vice versa. In the top 60 percent of the
earnings distribution (top 50 for women), individuals on average lose a fraction of their current rank.
Thus, if an individual currently is in percentile p of the earnings distribution, 10 years later he or she
is expected to be in percentile xp, where x € (0,1). This pattern is quite different in the lower part
of the distribution (lower 40 percent for men, lower 50 percent for women). There, the average rank
of individuals 10 years later is essentially unrelated to their current rank.!! There are no pronounced

life-cycle differences in this pattern.

FIGURE 9. EVOLUTION OF 10-YEAR MOBILITY OVER THE LIFE CYCLE, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

Figure 10 conducts the same analysis instead over time: it plots the average rank of workers 10 years
later as a function of their rank in the earnings distribution today, separately by year and gender. The
same pattern that holds by age also holds over time. There is no pronounced change in mobility patterns
over time in Brazil. This pattern is particularly interesting in light of the gradual decline in earnings
volatility over this period in Figure 6. Individuals move across the earnings distribution to the same
extent now as in the past. Since the underlying earnings distribution is more compressed now than
in the past, however, the earnings change associated with a move between two particular rungs of the

earnings distribution is smaller.

IWe think the reason for this is that a significant share of the lower tail of the earnings distribution (lower 40 percent for men
and lower 50 percent for women) at any date earns zero earnings today but has positive earnings 10 years later.
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FIGURE 10. EVOLUTION OF 10-YEAR MOBILITY OVER TIME, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

5 Comparing administrative and household survey data

To what extent do the patterns in administrative data correspond with what households self-report in
surveys? To address this question, we compare our results for the formal sector from the RAIS admin-
istrative data with the PME household survey. We replicate our exercises for the formal sector from the
previous section for the formal sector in the PME. To that end, we restrict the RAIS sample to the sub-
set of the six metropolitan areas covered by the PME and to 2002-2015 to align with the available data
from the PME. Since trends for men and women are quite similar, in the interest of space, we pool both
genders. We also abstract from an analysis of the very top of the earnings distribution and limit our
discussion of higher-order moments of earnings changes, as we believe that the modest sample size of
the PME prevents a reliable analysis of these outcomes.

Figure 11 plots percentiles of the log earnings distribution, normalized to 2002. Note that, in general,
the results based on the RAIS in the left panel differ from those in the previous section, since we now
restrict attention to the subset of the six metropolitan areas covered by the PME. In practice, however, the
time trends closely correspond to the trends for the full country in the previous section. Reassuringly,

the percentile ratios evolve similarly in the administrative and in the household survey data.
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FIGURE 11. PERCENTILES OF THE LOG REAL EARNINGS DISTRIBUTION, RAIS AND PME
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Note: Workers aged 25-55. Source: PME and RAIS 2002-2015.

Not surprisingly, given that the percentiles line up closely across the two data sets, Figure 12 finds
that measures of inequality follow similar trends in the RAIS and in the PME. That said, the household
survey data understate the level of inequality in the administrative data; for instance, the 90-10 percentile

ratio is higher by almost 30 log points in the RAIS.

FIGURE 12. EARNINGS INEQUALITY, RAIS AND PME
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We next turn to a comparison of earnings dynamics in the administrative and survey data. Figure
13 plots dispersion in one-year earnings innovations in the RAIS and the PME. The two data sets show
broadly similar patterns, although with some important differences, especially during the 2002-2006
period. For instance, according to PME, dispersion in both the top and the bottom of the earnings inno-

vation distribution fell sharply from 2002 to 2004, whereas it was fairly stable in RAIS. One possibility is
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that the modest sample size of the PME results in a noisy estimate of the underlying population variance
of earnings innovations. That said, the two surveys give broadly similar results for the period from 2006,
showing a pattern of relative stability.

FIGURE 13. DISPERSION OF ONE-YEAR LOG EARNINGS CHANGES, RAIS AND PME
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6 The role of (in-)formality in Brazil

How different are the distributions of earnings levels and earnings innovations in the informal sector
relative to those in the formal sector in Brazil? And how has economy-wide earnings inequality and
volatility, pooling Brazil’s formal and informal workers, evolved since 2002? To answer these questions,
we extend our empirical analysis to Brazil’s informal sector, exploiting the joint power of our admin-
istrative and survey data. We proceed in three steps. First, we dissect the process of labor market
formalization in Brazil over the period from 2002 to 2015. Second, we compare earnings inequality and
dynamics in Brazil’s informal sector to those in the formal sector. Finally, we quantify the sources of a

decline in earnings volatility in the overall Brazilian economy, pooling the formal and informal sectors.

6.1 The process of labor market formalization

An analysis of the informal sector is highly relevant in a developing country like Brazil, which is charac-
terized by a large share of informal sector employment, as illustrated by Figure 14. The left panel shows
that the informal share has declined over the past 10-15 years, dropping from 39 percent in 2002 to 25
percent in 2015. The right panel dissects the decline across the earnings distribution. In the bottom quar-

tile of the earnings distribution, almost three-quarters of workers were in the informal sector in 2002,
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while the corresponding figure in the top quartile was 17 percent. Over time, the decline in informality
was particularly pronounced at the bottom of the distribution—the share of the first quartile working
in the informal sector fell by 19 percentage points from 2002 to 2015. Yet, the process of labor market
formalization was widespread throughout the earnings distribution, with the share of the top quartile
working in the informal sector also declining by seven percentage points. Despite the decline in infor-
mality, however, the informal sector continues to account for over half of employment among workers

in the bottom quartile of the earnings distribution, highlighting its continued importance.

FIGURE 14. SHARE OF INFORMAL EMPLOYMENT
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The decrease in informality in Brazil between 2002 and 2015 is closely related to the evolution of
labor market flow rates over this period. Figure 15 shows the one-year-forward transition rates between
formal and informal employment for formal sector workers in panel (A) and for informal sector workers
in panel (B).!? A striking observation is that transition rates out of the formal sector (panel [A]) are around
four times smaller than transition rates out of the informal sector (panel [B]). Given that between 2002
and 2015, the formal sector was only between one-and-a-half and three times as large as the informal
sector, a balance flow equation tells us that this observation implies a net inflow into formality over this
period. A second striking observation is that the formal-to-informal transition rate has approximately
halved, from around 2.5 percent to around 1.2 percent, over this period. At the same time, the informal-
to-formal transition rate has slightly increased. Exit rates into nonemployment have been U-shaped in
both sectors over this period.

There exists significant heterogeneity in sectoral flows across the earnings distribution. Figure 16

12Figure 41 in Appendix A.3 shows the same time series and also that of transition probabilities from either sector into
nonemployment, which we define as no employment in either the formal or the informal sector.
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FIGURE 15. EVOLUTION OF SECTORAL FLOW RATES, BY ORIGIN SECTOR

(A) FLOW RATES FROM FORMAL SECTOR

(B) FLOW RATES FROM INFORMAL SECTOR

— e ]
" | —— Formal-Informal " | —>— Informal-Formal
— = — Formal-Nonemployed — = — Informal-Nonemployed
el
28 g i
= o\
R Eal
=] J °© \ a
g \\ - AN /P*””ﬂ\\,// g A~ o
E=) ~ ~ k= -
£ v v ~ 7z \ﬂ\\u_#n,/wﬂ//
S s
) g | M )
=% o A
2002 2004 2006 2008 2010 2012 2014 2002 2004 2006 2008 2010 2012 2014

Note: Workers aged 25-55. Source: PME 2002-2015.

plots the mean transition rates as a function of population earnings rank for formal sector workers in
panel (A) and for informal sector workers in panel (B).!* A few points are noteworthy. First, for both for-
mal and informal workers, the probability of staying in the same sector in consecutive years (the omitted
category in each panel of Figure 16) far outweighs that of switching sectors or leaving employment al-
together. Second, formal workers are relatively more attached to their sector than informal workers are.
Third, there is a marked decrease in exit rates from the formal sector toward informality and nonem-
ployment but an increase in exit rates from the informal sector toward formality and nonemployment

toward higher earnings percentiles.
FIGURE 16. CROSS-SECTIONAL HETEROGENEITY IN SECTORAL FLOW RATES, BY ORIGIN SECTOR
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Note: Workers aged 25-55. Source: PME 2002-2015.

I3Figure 42 in Appendix A.3 shows the same cross-sectional relationships and also transition probabilities from either sector
into nonemployment, which we define as no employment in either the formal or the informal sector.
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It is reasonable to wonder whether the decrease in the informal employment share in Brazil might
have been driven by changes in the prevalence of workers holding multiple jobs at the same point in time,
of which one or several may be informal. To investigate this, Table 2 summarizes the share of workers
who hold multiple jobs in a month, broken down by whether the main job is in the formal sector (Panel
A) or informal sector (Panel B). Holding multiple job is not particularly common in Brazil, with roughly
2 percent of employed workers holding multiple jobs. The fraction is modestly lower among informal
sector workers. Among formal sector workers with a second job, roughly half of them contribute to
social security in their second job (a proxy for the formality status of the second job). Moreover, the
(un)importance of multiple job holding has remained roughly stable over time. Hence, the main margin
of formalization is the extensive margin—workers switching entirely into the formal sector—as opposed

to a declining prevalence of workers with multiple jobs in both the informal and formal sector.

TABLE 2. INCIDENCE AND EVOLUTION OF MULTIPLE JOB HOLDING RATES

Panel A. Formal sector Panel B. Informal sector

2002-04 2005-08 2009-11 2012-15 2002-04 2005-08 2009-11 2012-15

Share with secondary job (%) 2.8 29 2.7 2.3 2.1 2.3 2.1 2.2
Average weekly hours in main job 42.8 42.5 42.3 42.0 41.8 41.6 41.0 40.3
Average weekly hours in secondary jobs 17.5 17.2 15.0 16.7 222 21.8 20.2 21.6
Share with SS contributions in secondary job 51.2 52.2 54.4 59.1 25.0 23.5 25.7 30.9

Note: Workers aged 25-55. Share of formal/informal employment with a secondary job. “Average weekly hours in main job” is for the full
sample population conditional on holding a job. “Average weekly hours in secondary jobs” includes hours worked in all nonprimary (i.e.,
secondary, tertiary, etc.) jobs and is computed among the subpopulation of workers with more than one concurrent job. Source: PME
2002-2015.

6.2 Earnings inequality and dynamics

In parallel to our previous analysis of the formal sector based on administrative data, we start by ana-
lyzing inequality in the informal sector based on household survey data. Figure 17 compares the dis-
tribution of residual log earnings across the two sectors in 2003 and 2015.!4 As expected, pay is higher
in the formal sector, in a first-order stochastic sense. That said, there is significant overlap across the
two distributions. Many informal sector workers earn better than their observationally equivalent peers
working in the formal sector. Qualitatively, this pattern has not changed over time.

Figure 18 plots trends in inequality in the formal and informal sectors over time.!” Inequality has

14For comparability reasons, we plot the density for 2003 instead of 2002 because the first interview of the PME-Nova survey
took place in March 2002. In this way, we compare the earliest and latest possible years of data with coverage of all calendar
months.

15Because we here apply the PME sample selection criteria, the pattern for the formal sector differs slightly from that in
Figure 12, which applies the RAIS sample selection criteria to the PME data, even though both figures are based on data from
the PME.
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FIGURE 17. DENSITY OF RESIDUAL LOG EARNINGS IN EACH SECTOR, BY YEAR
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Note: Workers aged 25-55. Figure shows Kernel densities of residual log earnings for 2003 in panel (A) and for 2015 in panel (B). Residual log
earnings are calculated controlling for age and survey wave fixed effects, separately by gender and year. Formal sector includes all employees
with a work permit. Informal sector includes all employees without a work permit and the self-employed. Source: PME 2002-2015.

significantly declined in both the formal and informal sector over this period, although the fall is more
pronounced in the formal sector. This is particularly true for the log 90-10 percentile ratio. One possi-
bility is that the rapid increase in the minimum wage has contributed to a disproportionate reduction in

inequality in the formal sector, since it applies only there (Engbom and Moser, 2021).

FIGURE 18. EARNINGS INEQUALITY, BY SECTOR
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Note: Workers aged 25-55. Source: PME 2002-2015.

We next assess earnings dynamics in the informal sector. Figure 19 plots the distribution of one-year
residual earnings innovations by worker group. Because workers may change sector across years, we
construct four mutually exclusive, collectively exhaustive groups: those who work in the formal sector

both in year t and in year t + 1—henceforth “formal-formal” workers—those who work in the informal
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sector in both years—"informal-informal” workers—and those who work in the formal (informal) sector
in year t but in the informal (formal) sector in year t 4+ 1—“formal-informal” and “informal-formal,”
respectively. Informal-informal workers have more volatile earnings than formal-formal workers, with
a higher prevalence of large negative and positive earnings innovations. Of course, this pattern should
not be interpreted in a causal sense, as workers likely are not randomly assigned to sector. Formal-
informal workers tend to experience earnings losses, while the opposite is true among informal-formal
workers. The fact that a given worker experiences an earnings change when switching sectors suggests
that the lower average earnings in the informal sector are not due purely to worker selection (Alvarez,

2020).

FIGURE 19. DENSITIES OF ONE-YEAR RESIDUAL LOG EARNINGS CHANGE, BY TRANSITION TYPE
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Note: Workers aged 25-55. All panels. Kernel densities of one-year change in residual log earnings by worker group. Residuals are calculated
controlling for age and survey wave fixed effects, separately by gender and year. Workers aged 25-55. Different lines denote different
combinations of a worker’s current sector of employment and that in the next survey wave (e.g., “Formal-Informal” denotes current
employment in the formal sector and employment in the informal sector in the next survey wave). Source: PME 2002-2015.

Table 3 summarizes the first four moments of one-year residual earnings innovations across the four
groups of workers. For comparison, we also include the corresponding moments for the US, based on
Guvenen et al. (2019). The average residual earnings change is not zero within groups, because we
do not let observable controls vary flexibly by sector. That said, average residual earnings changes are
small among formal-formal and informal-informal workers. In contrast, as already suggested by Figure

19, workers who switch sector experience large residual earnings changes. Moreover, the average gain

of workers switching into the formal sector is close to the average loss of workers leaving the formal
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sector. At face value, this symmetry speaks against theories that comparative advantage drives worker
mobility across sectors. Under such a view, one would expect that either all workers would make wage
gains upon sector switching or that the patterns of gains and losses would be asymmetric.'®
Furthermore, as also suggested by Figure 19, the standard deviation of earnings innovations is higher
in the informal sector than in the formal sector. Indeed, while the overall standard deviation of earnings
innovations is similar to the one in the US, the volatility within the informal sector is closer to that among
low paid workers in the US. The standard deviation is even higher among workers who switch sector
across years. For completeness, we also report higher order moments in Table 3, but we caution against

attaching too much weight to them, given the modest sample size of the PME.

TABLE 3. ONE-YEAR LOG EARNINGS CHANGE MOMENTS: 2002-14

Mean  Std. dev. Skewness Kurtosis

Panel A. Brazil

All of Brazil -0.007 0.52 -0.06 7.35
Formal-Formal -0.014 0.38 -0.17 9.63
Informal-Informal -0.009 0.65 -0.06 4.92
Formal-Informal -0.388 0.88 -0.09 3.46
Informal-Formal 0.362 0.81 0.06 3.57
Panel B. US (Guvenen et al., 2019)
Median earnings (P50) 0.49 -1.35 16.81
High earnings (P90) 0.43 -1.62 26.2
Low earnings (P10) 0.73 -0.72 6.78

Note: Workers aged 25-55. Mean, standard deviation, 3" 4 and 4" standardized moments of one-year residual log earnings change. Residuals
are calculated controlling flexibly for age and survey wave fixed effects, separately by gender and year. Source: Panel A is based on PME
2002-2015. Panel B is based on US statistics from Guvenen et al. (2019) for men in age group 3 (age 35-39), based on the Online Data
Appendix “Moments For Men” tab “L1_log_age_re.”

6.3 Understanding the aggregate decline in earnings volatility in Brazil

In this final section of the paper, we decompose the sources of an aggregate decline in earnings volatility
in Brazil over this period, as illustrated by Figure 20. Pooling all worker groups in the left panel, we see
that earnings volatility fell in the early 2000s and subsequently leveled out, mirroring the patterns in the
formal sector. Given differences across sectors in the volatility of earnings, combined with labor market
formalization in Brazil over this period, this aggregate trend is in turn the result of changes in compo-

sition and within-sector changes in volatility. In particular, the employment composition has shifted

16That is, suppose that there is an average earnings penalty w from working in the informal sector—for instance, because the
worker does not have to pay taxes on informal income such that, all else equal, a worker may require lower gross pay in the
informal relative to the formal sector. If some workers are better suited for the informal sector and workers sort based on this,
we would expect workers who move into the informal sector to experience an earnings change > —w, while those who switch
into the formal sector experience an earnings increase > w. In other words, the earnings changes of switchers are asymmetric.
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significantly toward formal-formal workers and away from informal-informal workers. In contrast, the

share of workers who work in both sectors across the two years has remained relatively small.

FIGURE 20. ONE-YEAR RESIDUAL LOG EARNINGS CHANGE
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Note: Workers aged 25-55. Residuals are calculated controlling for age and survey wave fixed effects, separately by gender and year. Source:
PME 2002-2015.

To understand the role of compositional shifts behind the overall change in the volatility of earn-
ings over this period, we start by conducting a between/within decomposition of the variance of one-
year changes in residual log earnings across the formal-formal, informal-informal, formal-informal and
informal-formal worker groups. That is, at a point in time, the overall variance of residual earnings

changes, Aj;, can be decomposed into a between-group and a within-group component,

Total variance Between component Within component
1 —\2 Nt /— 2 N, 1 —\2
<o (Me-B) =L EB-R) L F L (s, 3)
L ses Mt s€S Ny st ics

Composition channel Return channel

where A; = N% Y. Ajs is the grand average residual in year t and Ay = N%t Y.ics Air is the average resid-
ual within-group s in year t. Note that the former is not zero by construction, because we residualize
earnings and not earnings changes. In a balanced panel, the fact that the levels sum to zero in each year
would imply that earnings changes also sum to zero, but because our panel is unbalanced, this needs

not hold.!” Note that the latter is not zero by construction, because the age and education effects do not

17The former claim is straightforward to verify. The average change in the residuals between year ¢t and t + 1 is

1 1 N, 1 1
N ZZAit =N ZZ; (wit+1 - wit> = Iiltl Ny ) wipq — N ;wit/

i

which is zero, since both ﬁ Y wity1 = 0and ﬁ[ Y wiy = 0 by the nature of their both being the sum of OLS residuals.
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vary by group (and in addition the panel is not balanced).
Because different groups are characterized by different volatilities of earnings, two factors in turn
contribute to changes in the within component in (3) over time.!® First changes in the employment

I\I\Ift’, of groups in (3) by themselves lead to changes in overall volatility through a composi-

weights,
tion channel. Second, within-group changes in volatility, N%t Yics(Air — Agt)?, lead to changes in overall
volatility, holding composition fixed, which we refer to as the return channel.

The left panel of Figure 21 decomposes the overall change in the variance of earnings changes into
its between and within components based on (3). Changes within groups in the volatility of earnings
account for the great majority of the fall in earnings volatility over this period. The right panel isolates
the role of these two forces using a shift-share analysis (as is standard in shift-share analysis, the two
components do not add up to the total change). That is, to compute the composition channel, we hold the
within-group variances fixed at their initial level and change only the employment weights as in the data.
To compute the return channel, we hold the employment weights fixed at their initial level and change
only the within-group variances as in the data. Within-group changes lead to a larger decline in volatility
than compositional shifts, although the effect of the latter is also significant. The composition effect arises
primarily because employment has gravitated toward formal-formal workers over this period, a shift

that is characterized by lower volatility of earnings.

FIGURE 21. DECOMPOSITION OF CHANGE IN VOLATILITY
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Note: Workers aged 25-55. Panel A. Between /within decomposition of the variance of earnings innovations based on (3). Panel B. Shift-share
analysis of the within component of (3). Return channel: Holding the sector composition fixed at its initial level and letting the within group
variances evolve as in the data. Composition channel: holding the within group variances fixed at their initial level and letting the sector
composition evolve as in the data. Source: PME 2002-2015.

18While the same is true also for the between component in (3), we focus on the within component, since that accounts for
the great majority of the changes in volatility over this period.
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The limited explanatory power of demographics. In a similar spirit to the between/within decom-
position (3) of the total variance of earnings innovations across the four worker groups, we further de-
compose the variance of earnings innovations among formal-formal and informal-informal workers into
its between versus within components across four education groups. We restrict attention to these two
worker groups because they constitute the great majority of Brazilian employment. Subsequently, moti-
vated by the fact that the within-education group component accounts for the great majority of changes
in the volatility of earnings among formal-formal and informal-informal workers, we further consider a
shift-share analysis of the within-education group component in the same spirit as above. We focus on
educational composition because Brazil experienced a rapid increase in educational attainment over this
period."”

Figure 22 plots the results of these exercises. As noted above, the great majority of the decline in
the volatility of earnings among formal-formal and informal-informal workers, is accounted for by the
within component. The great majority of the fall in the within component is, in turn, driven by changes
within education groups in the variance of earnings, as opposed to changes in the educational composi-
tion of the workforce combined with differences across education groups in their volatility of earnings.
The reason is that although Brazil has seen rapid changes in educational composition over this period,
the differences across education groups in the within-education group volatility of earnings are not that
large. While the findings of this type of accounting exercise in the absence of an equilibrium model
should be cautiously interpreted, at face value, they do suggest a limited role for rising educational at-

tainment in driving the fall in earnings volatility among formal-formal and informal-informal workers.

7 Conclusion

In this paper, we documented new facts on earnings inequality, dynamics, and mobility in Brazil. Among
workers in Brazil’s formal sector, there has been a remarkable decrease in earnings inequality, driven by
bottom-led growth in real earnings, since the late 1990s. At the same time, the dispersion of earnings in-
novations decreased markedly. Higher-order moments of the distribution of earnings innovations differ
in levels but show cyclical movements similar to those previously documented in developed countries
such as the US. Earnings mobility is comparatively high in Brazil, especially at the bottom of the dis-
tribution. We also studied earnings inequality and dynamics in Brazil’s formal and informal sectors.

Compared with formal sector workers, there is significantly higher dispersion of earnings innovations

9Tn unreported results, we find that compositional shifts in other demographic dimensions such as age and gender account
for even less of the overall change over this period.
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FIGURE 22. THE ROLE OF CHANGES IN EDUCATIONAL ATTAINMENT
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Note: Workers aged 25-55. Left panels. Between/within decomposition of the variance of earnings innovations within the formal-formal (top)
or informal-informal (bottom) worker groups based on (3) across four education groups. Panel B: shift-share analysis of the within-education
group component of (3) across four education groups within the formal-formal (top) or informal-informal (bottom) worker groups. Return
channel: holding the education composition fixed at its initial level and letting the within-group variances evolve as in the data. Composition
channel: holding the within-group variances fixed at their initial level and letting the education composition evolve as in the data. Source:
PME 2002-2015.
among informal sector workers and significantly skewed earnings innovations among sector switchers.
We found a large decrease in the economy-wide dispersion of earnings innovations, which is driven
mostly by the within-sector evolution of earnings volatility.

An interesting avenue for future research is to shed further light onto the microeconomic sources of
the decline in earnings inequality and volatility that we document and also to assess its macroeconomic

consequences.
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A.2 Additional figures for Brazil’s formal sector

FIGURE 23. EVOLUTION OF EARNINGS PERCENTILES, MEN AND WOMEN POOLED
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 24. EVOLUTION OF EARNINGS PERCENTILES, MEN AND WOMEN POOLED AND
CONTROLLING FOR AGE
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 25. EVOLUTION OF RESIDUAL EARNINGS PERCENTILES, MEN AND WOMEN POOLED
AND CONTROLLING FOR AGE AND EDUCATION
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FIGURE 26. PARETO TAIL WITHIN TOP 1 PERCENT, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
FIGURE 27. PARETO TAIL WITHIN TOP 5 PERCENT, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 28. EVOLUTION OF EARNINGS SHARES, RELATIVE TO 1995

(A) INCOME SHARES OF QUINTILES (B) SELECTED INCOME SHARES
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

FIGURE 29. GINI COEFFICIENT OF EARNINGS
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 30. DISPERSION IN FIVE-YEAR EARNINGS INNOVATIONS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

FIGURE 31. SKEWNESS AND KURTOSIS OF FIVE-YEAR EARNINGS INNOVATIONS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 32.

MOMENTS OF THE DISTRIBUTION OF FIVE-YEAR EARNINGS INNOVATIONS, BY

GENDER
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FIGURE 33. STANDARDIZED MOMENTS OF EARNINGS CHANGES
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FIGURE 34. STANDARDIZED MOMENTS OF FIVE-YEAR EARNINGS CHANGES
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FIGURE 35. EVOLUTION OF EARNINGS MOBILITY OVER THE LIFE CYCLE, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

FIGURE 36. EVOLUTION OF EARNINGS MOBILITY OVER TIME, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 37. DENSITY OF ONE-YEAR EARNINGS INNOVATIONS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.

FIGURE 38. DENSITY OF FIVE-YEAR EARNINGS INNOVATIONS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 39. LOG-DENSITY OF ONE-YEAR EARNINGS INNOVATIONS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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FIGURE 40. LOG-DENSITY OF FIVE-YEAR EARNINGS INNOVATIONS, BY GENDER
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Note: Workers aged 25-55. Source: RAIS 1985-2017.
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A.3 Additional figures for Brazil’s informal sector

FIGURE 41. EVOLUTION OF SECTORAL FLOW RATES, BY ORIGIN SECTOR

(A) FLOW RATES FROM FORMAL SECTOR (B) FLOW RATES FROM INFORMAL SECTOR
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Note: Workers aged 25-55. Source: PME 2002-2015.

FIGURE 42. CROSS-SECTIONAL HETEROGENEITY IN SECTORAL FLOW RATES, BY ORIGIN SECTOR
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Note: Workers aged 25-55. Source: PME 2002-2015.
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FIGURE 43. EDUCATION COMPOSITION OF SECTORAL TRANSITIONS, BY ORIGIN AND
DESTINATION SECTOR
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Note: Workers aged 25-55. Source: PME 2002-2015.

FIGURE 44. DISPERSION OF EARNINGS INNOVATIONS ACROSS EDUCATION GROUPS, BY ORIGIN
AND DESTINATION SECTOR
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Note: Workers aged 25-55. Source: PME 2002-2015.
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FIGURE 45. AGE COMPOSITION OF SECTORAL TRANSITIONS, BY ORIGIN AND DESTINATION
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Note: Workers aged 25-55. Source: PME 2002-2015.

FIGURE 46. DISPERSION OF EARNINGS INNOVATIONS ACROSS AGE GROUPS, BY ORIGIN AND
DESTINATION SECTOR
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Note: Workers aged 25-55. Source: PME 2002-2015.
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