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The paper studies how firms respond to minimum wage increases. While
previous studies focus on the employment-wage tradeoff, I develop a
framework in which firms choose wages and job amenities, subject to
binding wage floors. The model predicts that higher minimum wages
compress the wage distribution but increase dispersion in job amenities.
Furthermore, when firms must offer the same amenities to all employees,
compensating differentials can propagate throughout the wage distribu-
tion. I test these predictions using matched employer-employee adminis-
trative data from Brazil. I recover firm-level job amenities using worker
flows, and trace wage spillovers exploiting cross-state variation in the
effective minimum wage. My findings support the model’s predictions.
Minimum wage increases reduced wage inequality while increasing dis-
persion in job amenities and wages above the statutory minimum. The
approach helps reconcile the economic intuition that firms respond to
higher wage floors with recent evidence of limited employment effects.

What happens when governments increase minimum wages? Economists have long
disagreed over whether wage floor policies actually benefit low-paid workers.1 Whereas
supporters of the policy emphasize earnings gains at the bottom of the wage dis-
tribution, critics warn of unintended consequences for employment among low earn-
ers. Despite the varied opinions, concerns about poverty and earnings inequality have
made these policies a standard recommendation among international organizations and
poverty experts, leading to their implementation worldwide.2

In Economics, the academic debate centers on a tension between economic intuition
and recent empirical evidence regarding the employment-wage tradeoff. Canonical mod-
els predict that firms employing low-paid workers respond to a higher minimum wage
by cutting labor, leading to layoffs and fewer vacancies (Brown et al., 1982). In con-
trast, empirical studies find no significant decline in employment following minimum
wage increases (Addison et al., 2009; Dube et al., 2010; Addison et al., 2012; Allegretto
et al., 2017; Cengiz et al., 2019). Critics of these findings, nonetheless, continue to dis-
pute the results and question the approaches employed (Neumark et al., 2014; Clemens,
2019; Neumark, 2019).
In this paper, I focus on a feature often overlooked in the debate about the minimum

wage: job amenities.3 I argue that firms compensate for higher wage floors by reducing
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1The debate over the effects of higher minimum wages dates back to Stigler (1946), who laid the foundations
for a strong, though not universal, disdain for wage floor policies. Consensus began to break down in the early
1990s, with the work of David Card and Alan Krueger. Since then, the profession has witnessed numerous meta-
analyses (e.g., Card and Krueger, 1995; Neumark and Wascher, 2008; Neumark, 2017; Allegretto and Reich,
2018; Clemens, 2019; Wolfson and Belman, 2019) and academic back-and-forth, such as Card and Krueger
(1994, 2000) versus Neumark and Wascher (2000), or Neumark et al. (2014) versus Allegretto et al. (2017)

2Over the last two decades, wage inequality has declined in roughly two-thirds of countries worldwide. Nonethe-
less, wage gaps remain large, and some countries now experience a reversal of the decline.

3In previous studies, amenities are often used interchangeably with benefits or perks (Mas and Pallais, 2017).
In this paper, I define amenities as any non-wage feature of labor contracts, including workplace conditions,
career advancement, task characteristics, or the effort required for the job.
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job amenities among low-paid workers. By incorporating a wage-amenities tradeoff,
my approach bridges the gap between the economic intuition that firms respond to
minimum wage increases and the empirical findings of limited employment declines.

I propose a framework that explicitly depicts a tradeoff between wages and job ameni-
ties, yielding two intuitive empirical predictions. A higher minimum wage compresses
the wage distribution; however, it worsens working conditions by reducing job amenities
at low-paying firms.

Empirically, separating responses to minimum wages from unrelated shifts in firm
compensation policies can be challenging. In fact, the model shows that if firms can
freely adjust amenities across employees, then taking these predictions to the data
would require comprehensive worker-level data. That is, all tangible and intangible
non-wage attributes related to employment relationships.

The framework, nevertheless, offers an additional, testable implication when firms
choose a single level of amenities for all employees. In such cases, firms that employ
workers both at the minimum wage and above must reduce job amenities for every-
one. As a result, highly paid workers require a compensating differential to remain
indifferent, which ripples throughout the whole wage distribution.

Brazil provides a particularly suitable setting for testing the implications of the frame-
work. First, the Brazilian government makes reasonable adjustments to the federal min-
imum wage each January. Compared to other settings where the statutory minimum
remains fixed for long periods and changes abruptly, this feature addresses concerns
in the literature that prior reflect short-run distortions rather than effective minimum
wage increases (Card and Krueger, 2016; Clemens and Strain, 2021; Hurst et al., 2022).
Second, I leverage institutional features of the Brazilian labor market that support the
presumption that firms choose a single level of job amenities for all employees. Most
notably, the consolidated labor laws and the widespread use of municipal-level collective
agreements impose rigid limits on tailoring amenities to individual workers within the
same establishment. Third, Brazil provides high-quality matched employer-employee
data that are central to the empirical exercises in this study.

The two main empirical challenges the paper faces are recovering unobserved job
amenities and tracing spillovers across the entire wage distribution in response to higher
wage floors. For the first challenge, I use worker flows across firms and recover job
amenities at the establishment level. Building on Sorkin (2018), I leverage the fact
that job-to-job transitions initiated by the worker, namely quits, reveal preferences
over firms. By incorporating information on wage changes across such transitions,
following Lehmann (2025), I separate wage and non-wage attributes of compensation.
For the second challenge, I replicate Engbom and Moser (2022) by exploiting cross-
state variation in the bindingness of the statutory minimum, thereby enabling me to
compute marginal effects of minimum wage increases across different percentiles of the
hourly wage distribution.

Taken together, my empirical findings uncover patterns consistent with the frame-
work’s predictions. Between 2012 and 2019, the real hourly minimum wage increased
by around 9%. In the same period, my analysis indicates a decline in wage variance of
around 6 log points and an increase in job amenity variance of around 35 log points. Al-
though these findings do not constitute causal evidence for the wage-amenities tradeoff,
I draw on the model’s third prediction to strengthen the evidence of the mechanism.
Consistent with the prediction, minimum wage increases between 2012 and 2019 prop-
agate well beyond the lower tail of the wage distribution, pushing wages upward up to
the 95th percentile.

The paper contributes to the literature on the minimum wage and its effects on labor
market outcomes. A growing body of literature argues that employers can accommo-
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date higher wages by adjusting several margins beyond employment (Clemens, 2019,
2021), with recent empirical work emphasizing two potential explanations: monopsony
power (Azar et al., 2024; Berger et al., 2025; Faia et al., 2026) and passthrough to prices
(Allegretto and Reich, 2018; Harasztosi and Lindner, 2019; Renkin et al., 2022). I com-
plement this literature by showing suggestive evidence of the wage-amenities tradeoff
as an additional adjustment margin, whereby firms respond to higher minimum wages
by reducing job amenities.
Contrary to my approach, prior studies examine the effects of minimum wages on

specific employee benefits. Clemens et al. (2018), for instance, find that workers become
less likely to report employer-sponsored health insurance, while Kanayama et al. (2025)
find almost no decline in flexible non-wage benefits such as transport reimbursements.
The contrast in their conclusions points to a key limitation in their strategy: findings
for specific benefits cannot rule out simultaneous adjustments to other non-wage at-
tributes—especially since specific adjustments to job amenities can vary considerably
across firms. My work, instead, relies on empirical predictions when employers cannot
differentiate amenities across employees. This approach applies to a wide range of pref-
erences over job amenities and compensation schemes, providing suggestive evidence
that reconciles the economic intuition that firms adjust compensation in response to
higher minimum wages with the recent empirical findings.4

Furthermore, the paper contributes to the literature on how minimum wage increases
spread across the wage distribution. Previous work in the United States (Lee, 1999;
Autor et al., 2016; Cengiz et al., 2019; Derenoncourt and Weil, 2025) and the United
Kingdom (Stewart, 2011) indicates small, often negligible spillover effects. In contrast,
Engbom and Moser (2022) demonstrate that minimum wage increases in Brazil, be-
tween 1996 and 2018, affected wages up to the 90th percentile. My framework offers
an explanation for these disparate results. When employers cannot tailor job amenities
to different employees, wages at the top of the distribution rise due to compensating
differentials.
The remainder of the paper proceeds as follows. Section I introduces the framework

and its empirical predictions on wages, job amenities, and wage floors. Section II
describes the Brazilian institutional background and data sources, while Section III
presents the empirical strategies used and the corresponding results.

I. Framework: Minimum wage and the wage-amenities tradeoff

The following section develops a simple framework that formalizes the tradeoff be-
tween wages and job amenities and enumerates the three main predictions I take to the
data in Section III.

A. Model

The basic framework consists of a static, random, posting, partial equilibrium model
in which firms choose wages and job amenities, subject to worker outside options and
binding minimum wages. In this subsection, I describe the model’s setting and assump-
tions, and characterize two distinct equilibria: one in which firms have access to flexible
amenities and another in which firms allocate the same amenities to all employees. For
a complete derivation of the solution, see Section A in the Appendix.

Setting and assumptions. Consider a firm j ∈ J that employs two workers indexed
by i ∈ {L,H}, where L and H denote a low-paid and a high-paid worker, respectively.

4Beyond research on the wage-employment tradeoff, recent studies also document negative effects on vacancies
(Horton, 2025; Kudlyak et al., 2025) and separations (Dube et al., 2016), as well as worker flows toward larger,
higher-paying, and more productive firms (Dustmann et al., 2021; Rao and Risch, 2026), which aligns with
predictions in Board and Meyer-Ter-Vehn (2015) and Wang (2025).
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Workers differ in productivity (αL < αH) and outside options (uL < uH), but share
common preferences over wages w and amenities a, as given by Ui = wγi ai.
The firm posts worker-specific contracts ⟨wi, ai⟩. Since this is a static model, firms

cannot substitute labor.5 Therefore, if any worker rejects the contract, the firm exits
and both workers receive their outside option ui. Otherwise, the firm produces output
equal to the workers’ joint productivity, pays wages, and provides amenities at a unit
cost pa, earning profits equal to

πj = f (αL, αH)− (wL + wH)− pa (aL + aH)

for some generic production function f (α).
Total labor costs rise with wage floors. To keep the model simple, I assume that

firms earn strictly positive profits, even when paying the minimum wage to all workers.
An alternative interpretation is that new entrants, with a pa low enough to break even,
replace the exiting firms. Since optimal wages and job amenities do not depend on pa
for constrained firms, both interpretations are equivalent.
Under these assumptions, I can set up the firm’s cost-minimization problem, subject

to each worker’s participation and minimum-wage constraints. Namely,

min
{(wi,ai)}Hi=L

(wL + wH) + pa(aL + aH)

s.t. wγi ai ⩾ ui, i ∈ {L,H}(PC)

wi ⩾ w, i ∈ {L,H}(MW )

Flexible amenities. When firms can differentiate job amenities among workers, each
participation constraint pins down the worker’s utility separately. As a result, individ-
ual optimal wages and job amenities depend on the bindingness of the corresponding
minimum-wage constraint.
When the minimum wage is non-binding for worker i, the firm posts a contracts

comprising the following wage and non-wage components

w∗
i = u

1
1+γ

i (paγ)
1

1+γ and a∗i = u
1

1+γ

i (paγ)
− γ

1+γ

Otherwise, the firm offers the minimum wage w and reduces job amenities to alleviate
the mandatory wage increase, so that a∗i = uiw

−γ .
Higher wage floors raise labor costs for workers with a binding minimum wage, po-

tentially leading to small employment declines that I have assumed away for simplicity.
Nevertheless, note that job amenities absorb some of the upward pressure on labor
costs, implying that firms will resort to layoffs less often than in the absence of job
amenities.
Furthermore, the solution highlights an important aspect of the framework. As long

as the firm has access to flexible amenities, variation in contracts arising from mini-
mum wage increases and other sources—such as changes in the firm’s compensation
policy—are indistinguishable.

Firm-level amenities. When firms rely on a single level of amenities a for all workers,
posted contracts become tightly interconnected. Even if workers earn wages above the

5This implicitly rules out firms changing their worker composition. The simplification not only focuses atten-
tion on compensation rather than workforce adjustments, but also appears empirically plausible. Workplace
heterogeneity (Handwerker, 2023) among Brazilian firms remained broadly stable between 2012 and 2019. If
anything, worker composition became more heterogeneous over time.
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statutory minimum, optimal contracts depend on the outside options of both low- and
high-paid workers. A salient case arises when the minimum wage binds both workers.
Then, the firm posts contracts paying the minimum wage and sets job amenities based
on the outside option of the high-paid worker, i.e., a∗ = uHw

−γ . As a result, the
low-paid worker benefits from the higher wage floor and pockets a differential equal to
uH − uL.
On the contrary, consider the case in which the low-paid worker is the only one with

a binding wage floor. Then, the firm must offer the statutory minimum to the low-paid
worker, and faces two options when setting job amenities.
On the one hand, the employer can use job amenities to satisfy the participation

constraint of the high-paid worker and absorb the higher wage floor, leaving a rent for
the low-paid worker. On the other hand, the firm can set jobs amenities based on the
low-paid worker’s outside option, i.e., a∗ = uLw

−γ . By doing so, the firm negatively
affects the high-paid worker, who now requires a compensating differential to remain
indifferent.
Likewise to before, the employer can use job amenities to satisfy the participation

constraint of the high-paid worker, absorbing part of the rise in labor costs and leaving
a rent to the low-paid worker. Although in this case, the rent represents less than the
gap in outside options.
On the other hand, the firm can set jobs amenities based on the low-paid worker’s

outside option, i.e., a∗ = uLw
−γ . However, by doing so, the firm reduces the high-paid

worker’s total compensation, who now requires a compensating differential to remain

indifferent. As a result, the firm has to post a higher wage equal to w∗
H = w (uH/uL)

1/γ,
which originates spillovers across the wage distribution. In this case, the low-paid
worker does not pocket a differential, and both employees achieve utilities equal to
their respective outside options.

B. Empirical predictions

One notable implication of the model is that, when firms cannot tailor job amenities to
individual workers, a minimum wage increase need not compress the wage distribution
nor widen the dispersion of job amenities. This contradicts the conventional wisdom
that higher wage floors trim the lower tail of the wage distribution, as well as the
predictions in the case of flexible amenities. However, what stands out is that without
further assumptions, the model predicts effects among workers who earn above the
statutory minimum.
Firms react to a minimum wage increase depending on their exposure to wage floors,

which is roughly captured by the number of workers earning exactly the statutory
minimum. For that reason, I define three categories. All employees at the high-paying
firm earn wages above the minimum wage. Rather, low-paid workers at the medium-
paying firm and all employees at the low-paying firm earn the statutory minimum.
Medium-paying firms, however, may differ in their optimal contracts depending on

the unit cost of amenities and workplace heterogeneity—the gap in employees’ outside
options. Firms with a more homogeneous workforce (henceforth specialized employers)
prefer to pass along minimum wage increases to the high-paid worker. Conversely, firms
with higher workplace heterogeneity (hereafter vertical employers) favor leaving rents
to low-paid employees.
Without further assumptions about the distribution of firms across categories, the

model delivers empirical predictions I can map to aggregate moments observed in the
data. This feature eliminates the need to track firms as they move across categories.
And, more importantly, it addresses a previous challenge in the literature: insufficient
exogenous variation and limited detail on workers’ contracts.
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Prediction 1: Wage compression. While intuition suggests that wage floors com-
press the wage distribution, spillovers to higher earners make the conclusion less obvi-
ous. A significant passthrough to the average wage can compress the upper tail of the
distribution while increasing dispersion at the lower tail. Therefore, a higher minimum
wage can actually increase dispersion in the wage distribution by shifting its skewness
upward.
The framework accounts for this possibility and concludes that, everything else equal,

if specialized firms have limited workplace heterogeneity, minimum wage increases com-
press the wage distribution, ↓ V (wi). While not necessary in other contexts, both the
assumption and the prediction align with empirical patterns in Brazilian labor markets.

Prediction 2: Increased dispersion in job amenities. While low-paying firms
and specialized employers reduce job amenities to offset wage increases, the effect on
the overall dispersion depends on the interplay between two opposing forces. First,
the gap in job amenities compared to high-paying employers and vertical firms widens,
increasing the variance. Second, the within-variance in job amenities among specialized
employers and low-paying firms decreases.
The framework, however, establishes that overall dispersion increases with the mini-

mum wage, ↑ V (aj), provided the initial dispersion in job amenities at the bottom of
the distributions is limited. More importantly, in a context of continuous adjustments
to the federal minimum wage—and the corresponding downward adjustments in job
amenities—this scenario becomes extremely likely.

Prediction 3: Wage increases above the minimum wage. As previously shown,
reducing job amenities in specialized firms negatively affects high-paid workers, who,
as a result, demand that these firms pay a compensating differential to remain indif-
ferent. As a result, an increase in the minimum wage propagates throughout the wage
distribution, leading to a greater passthrough to average wages. In particular, the
model anticipates spillovers up to the percentile in the wage distribution occupied by
the highest-paid worker at a specialized firm.

II. Brazil: Institutional background and data

The following section describes the institutional setting and data used in the empirical
analysis. Brazil provides a particularly suitable environment to study how firms adjust
wages and job amenities in response to minimum wage increases. More precisely, the
Brazilian labor market aligns with the context described in Section I, and the country
offers high-quality matched employer-employee data that I can leverage for my analysis.

A. Labor market institutions in Brazil

Several features in the Brazilian labor market make it well-suited for my analysis.
In particular, minimum wage adjustments are frequent but modest, and legal regula-
tions can interfere with discriminating job amenities across employees. This subsection
reviews relevant institutions and discusses additional empirical evidence in Brazil sup-
porting the approach.

Minimum wage. According to the Consolidated Labor Laws (CLT, for its Portuguese
acronym), full-time workers (44 hours per week) with a formal contract cannot earn
less than the statutory minimum wage. Along the same lines, the CLT stipulates that,
for part-time workers, firms must adjust the sum proportionally to the hours worked.
The Brazilian government supports enforcement through mandatory annual filings and
routine labor inspections. As a result, compliance is relatively high among formal
firms. And, more importantly, the minimum wage has a lighthouse effect, with a near
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full pass-through to informal employees working at formal firms and relatively small
formal-to-informal reallocations (Saltiel and Urzúa, 2022; Derenoncourt et al., 2025).
Brazil adopted a unified federal minimum wage in 1984, although 5 out of 27 states

(unidades federativas) have set independent regional minimum wage floors above the
federal rate.6 Between 2012 and 2019, minimum wage increases occurred on the first
of January and followed a rule-based formula. More precisely, laws 12,382/2011 and
13,152/2015 tied annual updates of the minimum wage to past inflation and real GDP
growth.
While the federal minimum wage remains the primary wage-setting institution in

Brazil, unions routinely negotiate wage floors above the federal rate through collective
bargaining agreements (CBA). Similar to the statutory minimum, coverage is universal.
Therefore, negotiated terms apply to all employees within the same firm or industry,
regardless of union membership. That said, only about 10 percent of CBA clauses
concern wage-related negotiations, such as wage adjustments and floors (Lagos, 2025).
Instead, a significant part of negotiations over collective agreements focuses on job
amenities.

CBAs and the CLT. CBAs are binding contracts between unions and employers
that apply collectively to all workers under the union’s representation. Meaning that
individual contracts in Brazil cannot suppress or limit rights specified in the agreement,
irrespective of union membership. Moreoover, CBAs can be established at the firm level
or across entire economic sectors. In sectoral CBAs, unions and employer associations
negotiate general floors and conditions that build up the requirements stipulated in
the CLT. A firm-level CBA, on the other hand, entails direct negotiations with the
employer and addresses workplace-specific issues.7

The CLT is the most comprehensive labor framework in Brazil, so it often takes
precedence over CBAs. It establishes minimum standards for formal employment rela-
tionships in the country and, while it does not explicitly prohibit differentiation across
workers, it emphasizes uniform treatment of employees within establishments. The
Supreme Labor Court (TST, for its Portuguese acronym) has adopted the same inter-
pretation, ruling against firms unable to demonstrate objective, verifiable criteria for
special gratifications or privileges.8

In comparison with labor markets in other countries, these institutional features
appear to limit firms’ ability to differentiate job amenities across workers, supporting
the single-amenity assumption.

B. Data

The following subsection describes the data used in the empirical analysis, consisting
of the Annual Social Information Report (RAIS, for its Portuguese acronym), and the
sample selection procedures used to identify firm-level job amenities from worker flows.

RAIS. Brazil offers high-quality data on employment relationships, establishments,
and worker characteristics. Every year, the Brazilian government collects mandatory

6These five states comprise Rio de Janeiro and Rio Grande do Sul (2001), Paraná (2006), São Paulo (2007),
and Santa Catarina (2010). Among them, Paraná, Rio Grande do Sul, and Santa Catarina implemented
multi-layer regional wage floors that vary with occupation, industry, or qualifications. Over time, state-level
minimum wages have ranged from parity with the federal rate to roughly 40 percent above it.

7For more information on Brazilian CBAs, see Lagos (2025). There, the author describes the nature of unions
and collective agreements in Brazil, showing that, on average, up to 76% of clauses focus on job amenities
unrelated to wages or separations. Furthermore, 94% of unions operate at the municipal level, negotiating
sectoral and firm-level CBAs that cover around 48% and 16% of private-sector workers, respectively.

8For example, Summary 451/2014 ruled against a firm that excluded workers from profit-sharing bonuses accord-
ing to the separation date. Similarly, Case Law Guidance 383/2011 established equal conditions for outsourced
and in-house workers who performed similar tasks.



8 APRIL 2026

filings from registered firms, which cover the universe of formal employees. These
matched employer-employee administrative records, known as RAIS, report many fea-
tures central to the recent empirical literature on Brazilian labor markets (Alvarez
et al., 2018; Gerard et al., 2021; Engbom and Moser, 2022; Van Doornik et al., 2023).

I focus on the period ranging from 2012 to 2019. Firms must report the exact hiring
and separation dates for every worker employed in a given calendar year, allowing me to
reconstruct workers’ full employment histories during this period. Every employment
spell details the modality, contractual weekly work hours, six-digit occupational codes,
and average monthly wages, including variable pay components such as performance
bonuses, profit-sharing, and overtime. More importantly, RAIS includes information
about the reason notified for every hire and separation, allowing me to distinguish
between layoffs, quits, and transfers. For more information about the properties of this
variable, see Dobbin et al. (2025).

RAIS also contains unique individual and employer identifiers, as well as personal
data (e.g., gender, age, and educational attainment) and firm characteristics (e.g., five-
digit industry codes, location, and legal status). My analysis is at the establishment
level, so that my definition of firm coincides with that of CBAs and the CLT. Throghout
the paper, I use the terms firm, employer, and establishment interchangeably.

Sample. The analysis centers on workers aged 18 to 54 with urban open-ended con-
tracts in the private sector. I use RAIS to construct quarterly employment histories,
assigning workers with multiple contracts to their highest-earning job.

Consistent with previous empirical work, I further restrict the sample to the largest
connected set of workers and firms. I estimate firm-specific wage premiums in the
weakly connected set of movers (henceforth, the AKM sample) and firm-level job ameni-
ties in the strongly connected set (SCC) of actively recruited workers. A connected set
defines a cluster of workers and firms linked through employment transitions over a
time window. A firm belongs to the AKM sample if any of its workers were previously
employed at or later moved to another firm in the weakly connected set (see Abowd
et al., 1999; Card et al., 2013, 2018; Gerard et al., 2021). Similarly, a firm belongs to
the SCC if it has both poached an employee from and lost an employee to another firm
in the SCC through active recruiting (see Sorkin, 2018; Lehmann, 2025).

As I mentioned, estimating firm-specific wage premiums and job amenities requires
defining a time window, which poses a dilemma. Longer windows increase worker
mobility and improve connectedness, so the analysis covers more workers and firms, but
they reduce the number of samples available to track dynamics over time. I prioritize
representativeness and, therefore, split the sample into two equal periods of 16 quarters:
2012Q1-2015Q4 and 2016Q1-2019Q4.

Table 1 shows that focusing on the SCC (Columns 3 and 6) restricts the analysis to
establishments that, on average, employ three to four times as many workers as the
representative establishment in Brazil (Columns 1 and 4).9 Furthermore, workers in the
SCC earn higher hourly wages and show greater wage dispersion, while establishments
display less dispersion in firm homogeneity.10 Beyond these differences, employment
characteristics remain broadly similar across samples.

Comparing samples over time reveals that most employment characteristics exhibit

9Compared to existing work, four years of worker mobility in Brazil capture a larger proportion of establishments
than a six-year window in the US (Sorkin, 2018) and an eight-year window in Austria (Lehmann, 2025).
In Brazil, the SCC covers roughly 7 pp (percentage points) more establishments, 9 pp fewer employment
relationships, and 18 pp fewer workers than the US. Compared to Austria, 12 pp more establishments, 21 pp
more employment relationships, and 15 pp more workers.

10Firm homogeneity refers to workplace homogeneity in Handwerker (2023) and describes the overall distribution
of occupations by establishment. It takes a value of 1 when employers hire only one occupation, and 0 when
no two workers within the firm have the same occupation.
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Table 1 —Summary statistics and sample selection

2012-2015 2016-2019

RAIS AKM SCC RAIS AKM SCC

Establishments 4,291,363 3,323,529 765,419 4,354,262 3,126,974 498,859

100.00% 77.45% 17.84% 100.00% 71.81% 11.46%

Workers 50,416,673 49,079,671 39,338,017 46,092,427 44,137,460 30,704,508

100.00% 97.35% 78.03% 100.00% 95.76% 66.62%

Employment spells 510,008,563 497,308,284 372,771,472 470,445,459 451,144,482 291,773,507

100.00% 97.51% 73.09% 100.00% 95.90% 62.02%

Firm size (E) 11.3 13.4 35.1 10.3 12.9 42.0

Firm homogeneity (E) 0.31 0.31 0.30 0.31 0.31 0.30

Firm homogeneity (V) 0.060 0.058 0.048 0.061 0.058 0.048

Log hourly wage (E) 2.10 2.11 2.19 2.14 2.16 2.26

Log hourly wage (V) 0.394 0.396 0.432 0.349 0.353 0.401

Hours (E) 185.9 185.9 185.4 184.8 184.8 183.9

Monthly paid (%) 0.91 0.91 0.89 0.93 0.92 0.90

Female employment (%) 0.41 0.41 0.40 0.43 0.42 0.42

Age (E) 33.7 33.6 33.6 34.5 34.4 34.4

Years of schooling (E) 12.3 12.3 12.4 12.5 12.5 12.7

Notes: The table reports characteristics over time for employment relationships, workers, and establishments
in Brazil between 2012 and 2019. I use quarterly RAIS employment spells for workers aged 18-54 with open-
ended contracts in the urban private sector. The AKM sample centers on employers in the weekly connected
set of movers and is used to estimate firm-specific wage premiums. The SCC focuses on employers in the
strongly connected set of actively recruited employees and is used to estimate firm-level job amenities. Firm
homogeneity refers to workplace homogeneity, as defined by Handwerker (2023), and displays the normalized
occupational Herfindahl-Hirschman index (HHI). It measures the average occupation size within a firm, taking
a value of 1 when employers hire only one occupation, and 0 when no two workers within the firm have the
same occupation.

only minor shifts: average monthly hours decline by roughly one hour, female partici-
pation rises by about 2 percentage points, and the average employee is one year older.
By contrast, the average real hourly wage increases by 4 log points, accompanied by a
0.04 decline in its variance. These changes are stronger in the SCC, where the average
rises by 7 log points and the variance declines by 0.03. Section III.A explores these
distributional wage patterns in more detail.
Table 1 also shows a sharp decline of about 40 million quarterly employment rela-

tionships across the two samples. That being said, job destruction does not account for
the contraction: layoff rates decline uniformly across cohorts during this period (Fig-
ure 1a). Instead, Figure 1b shows that workers born after 1991 (aged 28 or younger in
2019) exhibit lower entry rates into the formal labor market compared to older work-
ers. At the same time, I observe a decline in worker mobility over time: quits fall
uniformly across cohorts until 2016 and do not recover afterwards (Figure 1c). As a
result, the SCC sample covers a smaller fraction of employment relationships, workers,
and establishments in 2016-2019 compared to 2012-2015.

III. Empirical analysis: Taking the framework’s predictions to the data

In this section, I turn to the empirical analysis. Results mirror the three testable im-
plications from Section I. Namely, that higher wage floors compress the wage distribu-
tion, increase dispersion in job amenities, and raise wages above the binding minimum
wage.

A. Reduction in wage inequality

The first prediction states that higher wage floors reduce wage inequality. Corre-
spondingly, Brazil has experienced a long-lasting decline in wage disparities since the
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Figure 1 — Employment dynamics in Brazil (2012-2019)

(a) Layoff rate (b) Employment (thousands) (c) Quit rate

Notes: The figure reports average employment dynamics in Brazil between 2012 and 2019. I use quarterly
RAIS employment spells for workers aged 18-54 with open-ended contracts in the urban private sector. Panel
(a) displays the annualized layoff rate by age across different years. Panel (b) shows headcounts (in thousands)
of workers by age across different cohorts. Panel (c) shows the annualized quit rate by age across different
cohorts. In Panel (a), each line corresponds to a year, with each dot representing the average outcome for
workers of a given age that year. In Panels (b) and (c), each line conveys a cohort, with each dot representing
the average outcome for workers of a given age born in that cohort. I report cohorts every three years,
ranging from 1964 (48 years old in 2012) to 1994 (18 years old in 2012).

1980s. As a result, numerous researchers have investigated potential explanations for
this trend, although the literature has concluded that the minimum wage played a
central role. Consistent with similar findings, I document a decline in wage inequality
between 2012 and 2019 across a wide range of measures.

For these empirical exercises, I use the entire RAIS sample to construct five annual
measures of wage dispersion. The first two variables follow standard measures in the
literature. I compute the lower-tail hourly wage inequality as the ratio of the median
to the 10th percentile (P50:P10), and the upper-tail hourly wage inequality as the ratio
of the 90th percentile to the median (P90:P50). For the next two measures, I deviate
from the standard definition by replacing the median with the average hourly wage.
Lastly, I use the variance of log monthly wages.

Figure 2 uncovers that wage disparities decreased over time across all five measures.
For example, Figures 2a and 2b show that the upper-tail and lower-tail hourly wage
inequality fell by about 9 and 7 log points, respectively. In relation to previous studies
using longer time series (Alvarez et al., 2018; Engbom and Moser, 2022), the trends
during this decade indicate a more pronounced wage compression at the top of the
distribution rather than at the bottom.

Figure 2d further contributes to this idea, showing that minimum hourly wage in-
creases have had a significant passthrough to the average hourly wage. Both hourly
rates grew at the same pace over 4 years; despite decoupling afterward, the average
hourly wage accumulated a 4 log points growth, compared to 6 log points for the min-
imum hourly wage. Conversely, Figure 2c displays a sharp decline in the variance of
log monthly wages as the real statutory minimum wage rose.

Firpo and Portella (2019, 2025) enumerate a series of potential explanations from
the literature to account for these particular trends in Brazil. Researchers have covered
many alternatives, including economic growth, productivity shocks in the tradable sec-
tor, higher educational attainment, formalization of employment, discrimination, and
unions’ bargaining power, among others. Nonetheless, the consensus indicates that the
minimum wage accounts for at least half of the observed decline in wage and earnings
inequality.
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Figure 2 — Minimum wage and inequality in Brazil

(a) Wage inequality — wP50 (b) Wage inequality — E (wi)

(c) V (wi) vs minimum wage (d) E (wi) vs minimum wage

Notes: The figure displays summary statistics from 2012 to 2019 comparing the evolution of the
minimum wage and several measures of wage inequality in Brazil. I use quarterly RAIS employment
spells for workers aged 18-54 with open-ended contracts in the urban private sector. Panel (a)
compares lower- and upper-tail hourly wage inequality over time, using the standard definition in
the literature: lower-tail inequality as the ratio of the median to the 10th percentile of the outcome
(P50:P10), and upper-tail inequality as the ratio of the 90th percentile to the median (P90:P50).
Panel (b) repeats the empirical exercise by replacing the median with the average wage. Panel (c)
compares the real minimum wage with the variance of log monthly wages over time. In the data, the
correlation between the two variables is -0.906. Panel (d) compares average and minimum hourly
wages over time in logs. I normalize all variables in Panels (a), (b), and (d) to one in 2012.
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B. Increase in job amenities inequality

The second prediction poses that higher wage floors increase the variance of job
amenities. In this subsection, I first discuss the interpretation of non-wage attributes
of labor contracts. Next, I present my implementation of the empirical strategy in
Lehmann (2025), which I use to recover firm-specific job amenities separately for periods
2012-2015 and 2016-2019. My findings indicate a significant increase in the dispersion
of job amenities in Brazil over time.

Job amenities. When workers assess the value of jobs, they weigh contracts as a
combination of wage and non-wage compensation attributes. Beyond traditional em-
ployee benefits (e.g., health and life insurance, childcare, paid time off, training), there
is plenty of evidence that workers value other items in their employment relationships:
remote work and flexible schedules (Mas and Pallais, 2017), job stability (Wiswall and
Zafar, 2018), working conditions (Maestas et al., 2023; Collis and Van Effenterre, 2025),
job safety (Ferreira et al., 2025; Anelli and Koenig, 2025), or even dignity (Dube et al.,
2022). For further details on the existing literature, see Mas (2025).
Along the same lines, workers may loathe certain non-wage attributes of jobs. For

instance, Humlum et al. (2025) show that higher-paying firms supply worse net job
amenities. Even if these employers offer better perks and flexibility to employees,
these jobs also entail higher turnover, more stress, and a faster work pace. Similarly,
frameworks that incorporate the wage-effort tradeoff into their models (Board and
Meyer-Ter-Vehn, 2015; Wang, 2025) reach conclusions consistent with the literature on
job amenities: workers are willing to pay for less demanding jobs.
The existence of disamenities connects to Weil (2014), who describes a shift away

from direct hiring toward alternative work arrangements. An increasing share of work-
ers act as independent contractors, keep on-call contracts, or are employed by temporary
agencies and subcontractors. Such arrangements not only preclude access to regular
job amenities but can also deny benefits tied to standard employment relationships.
In settings like Brazil, informality plays a similar role, putting workers in precarious
conditions compared to those in formal employment.

Informal workers and independent contractors. Derenoncourt et al. (2025)
demonstrate that informal workers at formal firms in Brazil almost fully benefit from
minimum wage increases, despite the CLT not covering them. I argue that the wage-
amenities tradeoff also applies to these individuals, but in reverse order. When firms
reduce firm-level amenities to adjust for higher wage floors, they must not only com-
pensate higher earners but also informal workers employed at the firm. Otherwise,
these individuals would have incentives to leave the firm for a formal job or another
better-paying informal one.11

I could wield a similar argument for independent contractors and workers at informal
firms, even if these individuals were to keep the same working conditions in response
to minimum wage increases. Nonetheless, RAIS does not cover informal workers and
independent contractors in Brazil, and there is no empirical evidence at hand to support
my argument. Thus, I cannot formally extend my analysis to these workers, although
I do not expect this to affect the overall interpretation of the results.

Estimation of firm-level amenities. The backbone of the empirical strategy is
Sorkin (2018). As in the framework in Section I, it assumes a partial equilibrium

11Several studies in Brazil show that formal workers eligible for unemployment insurance often agree to tem-
porarily transition to informality (Carvalho et al., 2018; O’Leary et al., 2020; Van Doornik et al., 2023). This
is a different example of the interplay between wages and the disamenities associated with informality. Here,
the worker who transitions to an informal job receives a compensating differential paid by the government
and not the firm: unemployment insurance.
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model with posting. These assumptions imply that firm heterogeneity is taken as given
and that there is no bargaining. In addition, the model introduces further assumptions
about how workers search for jobs. First, employed and non-employed workers receive
the same number of offers from an identical distribution—meaning, a non-directed, on-
the-job search with exogenous effort. Second, workers value firms the same, up to i.i.d.
idiosyncratic preferences, which translates into a unique firm ranking—or a uniform
job ladder across all workers.

Employers offer contracts ⟨wit, aj⟩ and differ according to size gj , exogenous separa-
tion rates δj and ρj , as well as exogenous hiring rates fj .

A worker i values a job at firm j from the flow payoff vj (wit, aj) and the corresponding
continuation value, which they discount at rate β. With probability δj , the firm lays off
the worker. Then, with probability ρj , the worker finds a job before the end of the next
quarter. Otherwise, the layoff leads to nonemployment. If there is no exogenous job
destruction, the worker receives an offer from firm k with probability λE and decides
whether to quit and accept it or to stay at their current firm. With probability 1−λE ,
the worker does not receive any new offer but can still quit and move to nonemployment
if preferred.

V e
j (wit, ait)︸ ︷︷ ︸

value of being at j

= vj (wit, ait)︸ ︷︷ ︸
flow
payoff

+ β · E

[
δj(1− ρj)

∫
ι1

{V n + ι1} dI︸ ︷︷ ︸
exogenous

job destruction

+ δjρj
∑
k

∫
ι2

{V e
k + ι2} dIf̃k︸ ︷︷ ︸

exogenous employer-to-employer

+ (1− δj)︸ ︷︷ ︸
no exogenous
job destruction

×

( offer︷︸︸︷
λE

∑
k

∫
ι3

∫
ι4

max {
accept︷ ︸︸ ︷
V e
k + ι3,

reject︷ ︸︸ ︷
V e
j + ι4 } dI dIfk︸ ︷︷ ︸

endogenous employer to employer

+

no offer︷ ︸︸ ︷
(1− λE)

∫
ι5

∫
ι6

max {
leave︷ ︸︸ ︷

V n + ι5,

stay︷ ︸︸ ︷
V e
j + ι6 } dI dIfk︸ ︷︷ ︸

endogenous job destruction

)

The decision to quit a firm to take a job at a new one is what reveals workers’
preferences for employers. As Sorkin (2018) shows, the relative flows across any pair of
firms determine the relative value between the two employers. Moreover, one does not
need to observe flows across every pair of firms; it is sufficient for the firm to be part
of the SCC.

Mjk

Mkj︸︷︷︸
relative
flows

=
fj
fk︸︷︷︸

relative
offers

gk(1− δk)

gj(1− δj)︸ ︷︷ ︸
effective relative

firm size

P(j ≻ k)

P(k ≻ j)︸ ︷︷ ︸
relative

firm values

From this point forward, I follow Lehmann (2025) and assume that workers employed
at firm j derive utility from wages and job amenities as

(1) V j
it = V e

j (wit, ait) = wγit · ait

where γ represents the elasticity of substitution between wages and job amenities.
Furthermore, I assume that ait depends on firm-specific job amenities χJ(it) and id-
iosyncratic preferences ιit,

(2) log ait = χJ(it) + ιit, ι ∼ N(0, σ2ι )

while wages are jointly determined by worker and firm characteristics, following an
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AKM model specification (Abowd et al., 1999; Card et al., 2013, 2018)

(3) log wit = αi + ψJ(it) +Xit · b+ νit, ν ∼ N(0, σ2ν)

I estimate this model of wage determination separately for 2012-2015 and 2016-2019
using the AKM sample. In Section B in the Appendix, I provide more details on the
procedure and compare estimations across samples and over time.
By replacing Equations (2) and (3) into (1), I can express the worker’s utility function

in terms of fixed worker and firm characteristics, as well as idiosyncratic i.i.d. shocks
to wages and preferences for job amenities, εit = γνit + ιit.

log V j
it = γ (αi + ψj +Xitβ) + χj + γνit + ιit︸ ︷︷ ︸

ε

, εit ∼ N(0, γ2σ2ν + σ2ι︸ ︷︷ ︸
σ2
ε

)

A worker i who receives an offer from firm k must make a maximizing decision by
comparing V j

it and V
k
it , which is why economists consider these transitions as endoge-

nous.12 When a worker makes a voluntary move, it reveals that she ranks compensation
in firm k higher than in firm j on the job ladder.

P(k ≻ j) = P
(
log V k

it > log V j
it

)

= P
(
γ(ψk − ψj) + (χk − χj) > (ε1it − ε2it)

)
= Φ

(
γ(ψk−ψj)+(χk−χj)

2σε

)
Identification relies on the wage-amenities tradeoff discussed in Section I. In essence,

if a worker values compensation at two firms equally, V j
it = V k

it , any difference in firm-
specific pay premiums, ψj −ψk, can be attributed to compensating differentials due to
uneven job amenities, χj − χk, or idiosyncratic taste differences, ε1it − ε2it.
In equilibrium, better-skilled workers, on average, earn higher wages and benefit from

more generous job amenities at the firm. However, the contracts of individuals with
similar skills may vary greatly across employers. Intuitively, all these contracts lie over
the same indifference curve, as workers ultimately derive the same utility from any of
them. Note that this is based on a partial equilibrium model; as such, I abstract from
why contracts differ across employers and treat these choices as given.
To take this relationship to the data, I specify the following likelihood function

L =
N∏
n=1

Φ

(
γ(ψk − ψj) + (χk − χj)

2σε

) 1
gj

1
fk

where gj and fk account for an important heterogeneity across firms. Consider the case
where firms j and k are identical except that k makes twice as many job offers as j.
Then, one should expect twice as many workers moving towards firm k as to firm j.
Likewise, if k employed twice as many workers as j, one should expect twice as many
workers leaving firm k compared to firm j.

12A benefit of RAIS is that I can directly tell quits apart from layoffs, solving the problem of distinguishing
endogenous from exogenous job-to-job transitions. For instance, Lehmann (2025) relies on unemployment
benefit records, and Sorkin (2018) targets excess layoffs during downturns to calibrate the probability that
any job-to-transition was a quit.
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The estimation does not yield estimates for γ and χj , ∀j ∈ J . Notice that without
assumptions on the scaling parameter σϵ, the identification of these parameters becomes
unfeasible. Instead, I obtain the following estimands

γ̂ =
γ

2σε
and χ̂j =

χj
2σε

However, the coefficient given by the ratio between the two

χ̂BRL = χ̂/γ̂ = χ/γ

does not depend on σϵ and, as such, is exempt from this limitation. In addition, the
expression offers a nice interpretation, as χ̂BRL represents the value of firm-specific job
amenities in log-BRL (reais brasileiros). For more details on the empirical estimation
of firm-specific job amenities and how to account for noisy estimates in the plug-in
estimator of the variance, see Section C in the Appendix.
Figure 3 plots the variance of job amenities in Brazil, adjusted for firm size, across

2012-2015 and 2016-2019, showing a significant increase in the dispersion of firm-specific
job amenities over time. Point estimates rose from 0.0628 in 2012-2015 to 0.4052 in
2016-2019. I bootstrap the likelihood function 50 times to compute confidence intervals
for the variance estimations. The difference remains statistically significant at the 95%
level, even when accounting for the later period being less precisely estimated. Although
this result does not imply causality, the empirical exercise supports the framework’s
intuition that firms reduce job amenities in response to wage floor increases, thereby
increasing job amenities inequality nationwide.

Figure 3 — Variance of job amenities in Brazil

Notes: The figure compares the variance of firm-level job amenities in Brazil over
time. I use quarterly RAIS employment spells for workers aged 18-54 with open-
ended contracts in the urban private sector. I estimate the variance of firm-level
job amenities for establishments in the SCC, separately for the periods 2012-2015
and 2016-2019. Since estimates of job amenities contain noise, I obtain the variance
of the estimation error by bootstrapping the likelihood function 50 times and use
it to adjust the variance of firm-level job amenities using a formula (Sorkin, 2018;
Lehmann, 2025). To obtain confidence intervals, I correct variance estimates across
all 50 bootstraps and report the 5th and 95th percentiles of the distribution. See
Section C in the Appendix for details.
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C. Spillovers across the entire wage distribution

The third prediction indicates that medium-paying firms generate wage spillovers
throughout the wage distribution. The empirical strategy in this subsection leverages
cross-state variation in the bindingness of the federal minimum wage, namely the ef-
fective minimum wage. I follow Engbom and Moser (2022) to estimate the marginal
effects of minimum wage increases across different percentiles of the wage distribution.
In particular, I perform the analysis separately for the periods 2012-2015 and 2016-
2019, finding that higher wage floors propagate up to the 85th and 95th percentile of
the wage distribution, respectively.

Consider a firm that pays the minimum wage to a fraction of its workforce, while
the remaining employees earn above that level. When the firm reduces job amenities
to accommodate a higher wage floor, workers who earned above the new statutory
minimum now perceive a loss in their total compensation. In consequence, the firm
has to offer compensating differentials, and wage increases propagate across the wage
distribution.

Lee (1999) develops an empirical strategy to measure wage spillovers separately from
changes in the latent wage distribution. That is, the underlying wage distribution that
one would observe in the absence of wage floors. This is important; otherwise, one
could attribute wage changes to the minimum wage when they are actually due to
other concurrent events.

The strategy defines measures for the effective minimum wage and wage dispersion
relative to an arbitrary point in the wage distribution, p′, and exploits cross-state
variation in the former. As long as p′ remains completely unaffected by the minimum
wage, co-movements between the two variables imply direct effects or spillovers related
to the minimum wage.

The first step is to establish the effective minimum wage in Brazil. I define the vari-
able kaitzst(p

′) ≡ log wmint − log wst(p
′), which stands for the log difference between

the federal minimum hourly wage wmint and the pth percentile of the hourly wage dis-
tribution in state s and quarter t. Thus, as the bindingness becomes tighter, kaitzst(p

′)
becomes less negative.

The next step is to generate different measures of wage dispersion across wage per-
centiles p ∈ {5, 10, ..., 95}. Thus, I define yst(p; p

′) ≡ log wst(p) − log wst(p
′), which

represents the log difference between wage percentiles p and p′ in state s and quarter
t. Intuitively, as the wage distribution compresses, yst(p; p

′) moves towards zero.

I repeat this process separately for the periods 2012-2015 and 2016-2019, which allows
me to construct two balanced panels at the state-quarter level, each comprising 27 states
and 16 quarters.

Then, I use the following specification

yst(p; p
′) =

2∑
n=1

βn(p)× kaitzst(p
′)n + δs(p) +

2∑
n=1

bns (p)× tn

to estimate non-linear effects of minimum wage’s bindingness on wage dispersion, sep-
arately for each wage percentile p. I include linear and quadratic measures of effective
minimum wage, as well as state fixed effects and state-specific linear and quadratic
time trends. Since the specification is quadratic, I compute the marginal effects τ(p)
for each wage percentile p ∈ {5, 10, ..., 95} using

τ(p) = β1(p) + 2 · β2(p) kaitzst(p′)
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Figure 4 — Estimated minimum wage effects on the wage distribution

Notes: The figure plots the estimated marginal effects of minimum wage increases across
different wage distribution percentiles in Brazil. I use quarterly RAIS employment spells for
workers aged 18-54 with open-ended contracts in the urban private sector. I follow Lee (1999)
and Engbom and Moser (2022) by exploiting cross-state variation in wage floor bindingness.
The baseline specification includes state fixed effects and state-specific linear and quadratic
quarterly time trends. I replicate the instrumental variables (IV) strategy in Autor et al. (2016)
by predicting wage floor bindingness using the log minimum real hourly wage, its square, and
its interaction with the state-specific average over time of the percentile p′ of the log real hourly
wage distribution. I estimate marginal effects using the entire RAIS sample, separately for the
periods 2012-2015 and 2016-2019. Each dot represents a marginal effect and corresponds to a
separate regression of the dependent variable, ranging from the 5th to the 95th percentile of the
wage distribution. Bars represent 95 percent confidence intervals based on regular standard
errors.

where kaitzst(p′) is the average kaitzst(p
′) across states and quarters.

Before moving forward, there are two things worth mentioning. First, previous studies
using the same empirical approach in the US set p′ = 50, arguing that the median wage
is unlikely to be directly or indirectly affected by the minimum wage (Lee, 1999; Autor
et al., 2016). On the contrary, Engbom and Moser (2022) show that spillovers in Brazil
are significant and opt for p′ = 90. In this paper, I lean toward p′ = 95.

Second, Autor et al. (2016) claim the specification is weak to measurement error and
potential transitory shocks correlated to kaitzst(p

′). Therefore, they propose an IV
strategy that uses three instruments: the log real minimum wage, its square, and its
interaction with the state-specific average over time of the percentile p′ of the log real
hourly wage distribution, w(p′)s. According to the authors, the minimum wage level
should affect wage dispersion only through the concurrent minimum wage’s bindingness
at the state level, which satisfies the exclusion restriction. I implement their IV strategy
by replacing the log real minimum wage with its hourly counterparts.

Figure 4 reports the estimated marginal effects τ(p) for p ∈ {5, 10, ..., 95}, showing
significant spillovers up to the top of the wage distribution. For example, during 2012-
2015, my findings indicate positive spillovers up to the 80th percentile of the hourly
wage distribution. Between 2016 and 2019, spillovers appear to be more significant
than in the preceding years. Notice that the blue line (2016-2019) lies above the orange
line (2012-2015) for all percentiles from the median to the 90th percentile. A plausible
explanation is that compensating differentials became more pronounced at the top of
the distribution due to larger reductions in job amenities in the last four years.
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IV. Discussion

This paper supports the thesis that the minimum wage in Brazil has triggered ad-
justments beyond wages at the bottom of the distribution. First, the higher dispersion
in job amenities between 2016 and 2019 is consistent with firms reducing non-wage
compensation in response to higher wage floors. And, second, the significant spillovers
at the very top of the hourly wage distribution suggest that firms paid compensating
differentials to offset the decline in job amenities.
These results contribute to the literature on the minimum wage. On the one hand,

it spotlights the role of job amenities as an important margin that firms can resort
to instead of employment terminations. This channel joins other explanations in the
literature—monopsony power and passthrough to prices—capable of bridging the eco-
nomic intuition that firms adjust to higher wage floors with the empirical findings that
show no employment declines. On the other hand, the chapter offers a reasonable ex-
planation of why minimum wage increases in Brazil propagate through the entire wage
distribution, but similar patterns do not emerge in other economies. Since Brazilian
employers cannot tailor job amenities to different employees, wages at the top of the
distribution rise due to compensating differentials within the firm.
Nevertheless, it remains unclear which job amenities firms may have cut back on over

the decade. Notwithstanding, available evidence points to certain job amenities staying
unscathed. First, reductions probably did not extend to non-wage attributes covered in
CBAs. As Lagos (2025) explains, unions accumulated substantial bargaining power in
2012, following a TST ruling that automatically extended benefits from overdue CBAs.
Second, some perks appear to be costless or byproducts of broader organizational de-
cisions, making them unlikely for firms to cut deliberately. For example, a 2014 survey
in Brazil indicates that workers place great value on professional relationships at work,
recognition, and flexibility (The Boston Consulting Group, 2016).
The same survey, however, enumerates other job characteristics that workers value

and can be costly to provide, e.g., training, work-life balance, career progression, or
paid timeoff. While all these job amenities provide firms with a natural margin of
adjustment to offset higher wage floors, work-life balance covers broader aspects worth
discussing. On the one hand, firms may be making jobs more demanding. Board and
Meyer-Ter-Vehn (2015) anticipate in their model that the minimum wage acts as a
coordination mechanism, creating a mass of jobs that require more effort in exchange
for the higher wage floor. Although the mechanism is absent in my framework—by
assuming fixed worker productivity—, my empirical approach captures disamenities
related to overwork, such as stress, multitasking, and extra hours.
Along the same lines, jobs may stay equally challenging but shift towards routine and

boredom. For instance, 40% of all independent contractors and 29% of all employees
surveyed in Brazil report dissatisfaction with their current work situation, with higher
figures among short-tenured workers and those reporting low motivation. Moreover,
67% of demotivated workers are actively seeking new positions, indicating their inten-
tion to pursue a more suitable job elsewhere (The Boston Consulting Group, 2016).
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Azar, José, Emiliano Huet-Vaughn, Ioana Marinescu, Bledi Taska, and Till
Von Wachter. 2024. “Minimum wage employment effects and labour market con-
centration.” Review of Economic Studies, 91(4): 1843–1883.

Berger, David, Kyle Herkenhoff, and Simon Mongey. 2025. “Minimum wages,
efficiency, and welfare.” Econometrica, 93(1): 265–301.

Board, Simon, and Moritz Meyer-Ter-Vehn. 2015. “Relational contracts in com-
petitive labour markets.” The Review of Economic Studies, 82(2): 490–534.
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A. The framework

The framework consists of a static, random, posting, partial equilibrium model. Ran-
dom means that matches happen by chance. Posting means that there is no bargain-
ing. Partial equilibrium and posting mean that I take firm and worker heterogeneity
as given. Static and random mean that firms cannot substitute labor but can exit
to avoid losses. Firms design contracts including wages and job amenities, subject to
binding minimum wages. Workers can accept or reject the offer. The following section
describes the model’s setting and assumptions, characterizes separate solutions depend-
ing on whether firms can tailor job amenities to each worker, and develops empirical
predictions in the case that firms set firm-level job amenities.

1. The model

Setting. Consider an economy with J firms and 2J workers. Each firm employs
a team of two workers, with individuals being heterogeneous in both productivity α
and outside option u. Firms differ in productivity solely because of their internal
organization, implying that better-run firms are matched with more productive teams.
For convenience, I index agents so that firm j ∈ J matches with workers j and 2j,

and relabel them so that j = L(j) and 2j = H(j), with {L(j), H(j)} ⊂ I. I impose
that I is a partially ordered set, with αH(j) > αL(j) > 0 and uH(j) > uL(j) > 0, but
without an established relationship across firms. Therefore, L(j) and H(j) designate
low- and high-productivity workers, respectively, within the firm only.
At the start of the period, each firm j matches with its corresponding team, with

workers indexed by i ∈ {L(j),H(j)}. Immediately thereafter, the firm posts worker-
specific contracts ⟨wi, ai⟩, consisting of wages wi and amenities ai. Workers share
preferences over these attributes, attaining a utility equal to

Ui = wγi ai

where γ > 0 symbolizes the intensity of preference for wages.
If both workers accept the offer, the firm generates revenues equal to f

(
αL(j), αH(j)

)
,

pays wages, and provides amenities at a firm-specific unitary cost pa(j). So, the firm
earns profits equal to

πj = f
(
αL(j), αH(j)

)
−
(
wH(j) + wL(j)

)
− pa(j)

(
aH(j) + aL(j)

)
Since revenues depend on workers’ joint productivity, f

(
0, αH(j)

)
= f

(
αL(j), 0

)
= 0.

Therefore, whenever a worker rejects the offer, the firm exits and both workers receive
their respective outside options, ui.
The environment, as it is, admits a feasible, closed-form equilibrium. I introduce four

additional assumptions that furhter discipline the framework’s empirical predictions
around the wage-amenities tradeoff.

Assumption 1. Worker productivity αi is fixed.

The assumption shuts down the productivity channel. That is, firms accommodate
higher wage floors by exhorting greater effort from workers who earn the statutory min-
imum (Board and Meyer-Ter-Vehn, 2015; Wang, 2025). On paper, it keeps amenities
one-dimensional; allowing for endogenous productivity would introduce another dimen-
sion related to effort costs. At the same time, it seals similar margins for adjustment,
such as pass-throughs to prices (Allegretto and Reich, 2018; Harasztosi and Lindner,
2019; Renkin et al., 2022).
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Assumption 2. Firms earn strictly positive profits, even when paying the minimum
wage to all workers.

Wage floors raise total labor costs, incentivizing firms in the framework to exit the
market in response. The assumption rules out exit by ensuring that firms can always
accommodate higher wages; a reasonable restriction given prior evidence of muted
employment declines. Recent empirical evidence from the United States and Germany
points to monopsony power, with firms adjusting markdowns rather than employment
(Azar et al., 2024; Berger et al., 2025; Faia et al., 2026). In the context of Brazil,
Dobbin et al. (2025) report significant markdowns among large, more productive firms,
which provides some support for the assumption.
Before moving on to the next two assumptions, I classify firms into three categories

based on their initial exposure to the binding minimum wage, regardless of their average
wage level.

Definition (Firm categories). I define a high-paying employer H as the firm that pays
wages strictly above the minimum wage to all its employees. A medium-paying em-
ployer, instead, is the firm in which only the low-productivity worker earns the statutory
minimum. In addition, I split medium-paying firms into two distinct categories. On the
one hand, specialized employers S exhibit lower workplace heterogeneity, defined by the
gap between uH and uL. On the other hand, vertical employers V employ a more het-
erogeneous workforce. Finally, I define a low-paying employer L as the firm that pays
the minimum wage to all its employees. In addition, I define πX as the share of firms
in a given category X , where X ∈ {H,S,V,L}. By construction, L ∪ S ∪ V ∪ H = J ,
and πH + πS + πV + πL = 1.

Assumption 3. The joint distribution of the unitary price of amenities pa and workers’
outside options uL and uH is atomless.

In other words, no two firms simultaneously share the same firm-specific unitary price
of job amenities and the same workers’ outside options. Under the partial equilibrium
assumption, these variables are taken as given and fully capture heterogeneity across
firms.
Although optimal contracts ultimately depend on the firm’s category, this classifica-

tion is based solely on these three exogenous characteristics. As a result, there are no
incentives for bunching. That is, no endogenous choice in the model can generate mass
points at any particular combination of these parameters. In any case, the assump-
tion works as a convenience device, ensuring that firms located at the margin between
categories cannot disproportionately drive the results.

Assumption 4. Workplace heterogeneity at specialized firms S—defined as the outside
options ratio between high-paid and low-paid workers—is bounded by 2γ.

uH(s)

uL(s)
< 2γ ∀s ∈ S

The assumption places an upper bound on workplace heterogeneity, ultimately disci-
plining within-firm wage differentials at specialized firms. In the empirical analysis, it
serves as a sufficient but not necessary condition and therefore can be relaxed. Nonethe-
less, I return to it in Section (A.4), where I derive a prediction that matches the em-
pirical observation that wage inequality decreases following increases in the minimum
wage.
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Assumption 5. The outside options of high-paid workers employed at low-paying firms
and of low-paid workers employed at specialized firms exhibit a sufficiently low disper-
sion. More specifically, I assume that

πL VL

[
uH

]
+ πS VS

[
uL

]
is relatively small.

Intuitively, the assumption imposes that workers earning the minimum wage across
firms in the same category do not exhibit large differences. As before, the condition
acts as a sufficient but not necessary condition in the empirical analysis. Consequently,
I discuss it further in Section A.4, when I derive a prediction about job amenities
dispersion following increases in the minimum wage.

Worker reallocations. Engbom and Moser (2022) offer an alternative interpretation
of the limited employment effects in Brazil: workers reallocate to more productive
firms. Although a static framework cannot capture these dynamics, a small tweak to
the model can align its interpretation with the author’s findings. Let the incumbent
firm exit before contracts are posted, and let an entrant firm replace it and post its
own offers. Moreover, let the entrant face a pa(j) sufficiently low to break even. Since
optimal wages and job amenities for constrained firms do not depend on pa(j), both
versions are isomorphic. More importantly, empirical predictions stay the same as
long as entrant and exiting firms belong to the same firm category, which holds by
construction.

Single firm’s problem. For convenience, I drop the firm index j from wages wi, job
amenities ai, outside options ui, and the unitary cost pa when discussing the single
firm’s problem. Given Assumption (1), optimal wages and job amenities arise from the
firm’s cost minimization problem, subject to each worker’s participation and minimum-
wage constraints.

min
{(wi,ai)}Hi=L

(wL + wH) + pa(aL + aH)

s.t. wγi ai ⩾ ui, i ∈ {L,H}(PC)

wi ⩾ w, i ∈ {L,H}(MW )

I can solve the problem using the Lagrangian approach. Let λi denote the multiplier
on (PCi) and µi the multiplier on (MWi), so that

L = (wL + wH) + pa(aL + aH)

+ λL(uL − wγLaL) + µL(w − wL)

+ λH(uH − wγHaH) + µH(w − wH)

with the following first-order conditions

1− λHγw
γ−1
H aH − µH = 0(wH)

pa − λHw
γ
H = 0(aH)

λH
(
uH − wγHaH

)
= 0(λH)

λH ⩾ 0

uH − wγHaH ⩽ 0

1− λLγw
γ−1
L aL − µL = 0(wL)

pa − λLw
γ
L = 0(aL)

λL
(
uL − wγLaL

)
= 0(λL)

λL ⩾ 0

uL − wγLaL ⩽ 0
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µH (w − wH) = 0(µH)

µH ⩾ 0

w − wH ⩽ 0

µL (w − wL) = 0(µL)

µL ⩾ 0

w − wL ⩽ 0

In the following subsections, I derive the solutions for two separate situations. First,
when firms can tailor job amenities specifically to each worker, aL ̸= aH . Second, when
firms must commit to common levels of job amenities, aL = aH = a.

2. Flexible amenities

With worker-specific amenities, each contract can be solved separately. Equation
(ai) determines that λ∗i = paw

−γ
i > 0, which implies that participation constraints are

always binding and

a∗i =
ui
w∗
i
γ

Replacing λ∗i into equation (wi) determines that µ∗i = 1− paγaiw
−1
i ⩾ 0, so optimal

contracts depend on whether the minimum wage condition binds for the worker.

Definition (u). Let u ≡ w1+γ (γpa)
−1 denote the threshold that determines whether

the firm faces a binding (MWi).

The threshold u maps a positive µ∗i onto a condition based on the relationship be-
tween the worker’s outside option and the minimum wage. Namely, employers pay the
minimum wage to workers with ui ⩽ u.
Notice that u is a firm-specific threshold, emphasizing that firms with access to

cheaper job amenities (lower pa) pay lower wages and are, everything else equal, more
exposed to changes in the minimum wage.13

Lemma 1. When ui ⩾ u, optimal contracts offer workers

w∗ = u
1

1+γ

i (paγ)
1

1+γ

and job amenities

a∗ = u
1

1+γ

i (paγ)
−γ
1+γ

Proof. Combining µ∗i = 0 and a∗i suffice to determine optimal contracts.

Notice that the worker’s utility has a Cobb-Douglas functional form, so that θ denotes
the share of compensation offered as amenities.
Comparative statics portray intuitive results. Both wi and ai are increasing and

concave in ui, consistent with empirical work showing a positive correlation between
wages and job amenities (Sockin, 2022; Maestas et al., 2023). On the contrary, wi is
increasing and concave in pa, while ai is decreasing and convex, reflecting how firms
substitute the relatively expensive form of compensation for the cheapest one.

Lemma 2. When ui < u, optimal contracts offer the worker the minimum wage w and
job amenities a∗i = uiw

−γ.

13The claim may appear counterintuitive: more productive firms plausibly face lower costs of providing amenities
and pay the minimum wage to fewer workers. The reasoning, however, overlooks that the opportunity cost
of relaxing working conditions declines with productivity. Consistent with this mechanism, Humlum et al.
(2025) show that high-paying firms offer jobs with better perks but also greater stress, turnover, and related
workplace disadvantages.



28 APRIL 2026

Proof. Both a∗i and w∗
i = w immediately reveals the optimal solution.

Thus, ai is decreasing and convex in w, implying that higher wage floors lead to
greater reductions in job amenities. Though ai is still increasing in ui, the relationship
is no longer concave but linear, indicating that firms reduce job amenities among low-
productivity workers more aggressively in the presence of wage floors. Most notably,
ai no longer depends on pa, since job amenities for constrained workers become pinned
down by (PCi).

Labor costs. Assumption 2 eliminates the need to impose a firm participation con-
straint. Even so, the framework captures how amenities can attenuate layoffs following
minimum wage increases. I take the difference in amenity expenditures across the two
cases

∆LC = paui

(
(pauiγ)

−γ
1+γ − w−γ

)
so that ∆LC denotes labor cost savings relative to a setting with fixed amenities.
The result shows that the mechanism strengthens as wage floors rise, since ∆LC

increases with w. Moreover, ∆LC is non-monotonic in pa and ui. Savings increase

for ui < u (1 + γ)−(1+γ) and decrease thereafter. Therefore, amenity-driven savings
concentrate among low-productivity workers, especially when the unit cost of amenities
is higher.
Thus far, the setting with flexible amenities has helped to clarify the mechanisms and

the intuition behind the framework. The analysis next considers a setting empirically
closer to Brazil, in which firms cannot differentiate amenities across workers. Before
proceeding, note that wages increase in ui and, by construction, in αi. In consequence,
I henceforth refer to low- and high-paid workers rather than low- and high-productivity
workers, which better aligns with the intuition behind the empirical predictions.

3. Firm-level amenities

With firm-specific amenities, equations (aL) and (aH) collapse into a unique first
order condition

2pa − λLw
γ
L − λHw

γ
H = 0(a)

Unlike the previous case, contracts must be solved jointly, leading to four solutions of
the program. Either way, the participation constraint for the high-paid worker remains
always binding.

Lemma 3. (PCH) is always binding.

Proof. Let (PCH) be slack and replace λH = 0 in equations (wh) and (a). The first
one yields µ∗H = 1, which immediately implies that a∗ > uHw

−γ . The second one
determines that λL is positive, so uL = wγLa

∗. Given that wL ⩾ w and uH > uL by
construction, combining both statements leads to the following contradiction

uL >

(
wL
w

)γ
uH

so that (PCH) has to be binding.

The firm selects the optimal contract from four characterizations based on its ex-
posure to the wage floor, which, in turn, depends on workers’ outside options and the

unit cost of amenities. For notational convenience, let me define Pa ≡ (2paγ)
1

1+γ , which
denotes a renormalization of the firm’s amenity price.



THE WAGE-AMENITIES TRADEOFF 29

I map each characterization to a distinct firm category to provide better intuition into
the firm’s choices. Each employer then faces three firm-specific thresholds relative to
the minimum wage that identify the optimal contract. As the minimum wage increases
and surpasses each threshold, the bindingness of the wage floor strengthens, and the
firm adjusts its response to further increases.
The first threshold, ω1, classifies the firm as either a high-paying or a specialized

employer. In the former case, the firm pays wages above the statutory minimum and is
thus unaffected by further marginal increases. In the latter, instead, the firm employs
workers with small differences in their outside options but pays the minimum wage to
the low-paid employee. By having a less heterogeneous workforce, the specialized firm
prefers to pass along the minimum wage increase to the high-paid worker, even though
she earns above the statutory minimum.

Definition (ω1). Let

ω1 ≡ Pau
1
γ

L

(
u

1
γ

L + u
1
γ

H

)− 1
1+γ

denote the threshold that separates high-paying (H) from specialized firms (S).

Three things worth mentioning about this threshold. First, Pa relaxes the restriction
by making amenities relatively more expensive, thereby pushing the firm to offer higher
wages to everyone in the first place. Second, a more heterogeneous workforce tightens
the restriction by pushing down the wage of the low-paid worker. Third, a higher
outside option for the low-paid worker softens the constraint. Naturally, a higher uL,
by construction, implies that the firm faces a more homogeneous worker composition,
though a simultaneous increase in both outside options would keep wages away from
the statutory minimum.
The second threshold, ω2, distinguishes a medium-paying firm as having either a

specialized or a vertical structure. The difference between the two is that a vertical
employer has a more heterogeneous workforce, i.e., workers exhibit a higher gap in
outside options. As a result, the firm prefers to absorb the minimum wage increase,
and the low-paid worker pockets a differential.

Definition (ω2). Let

ω2 ≡ Pau
1
γ

L

(
u

1
γ

H

)− 1
1+γ

denote the threshold that separates specialized (S) from vertical firms (V).

As before, Pa increases the threshold by raising the cost of amenities relative to
wages. Workforce heterogeneity also tightens the restriction. In particular, because
compensating differentials are costly in this scenario, it is more profitable for the firm
to absorb the wage floor that affects the low-paid worker.
The last threshold, ω3, determines whether the firm falls under the definition of a

vertical or low-paying employer, where the latter pays the minimum wage to both
workers.

Definition (ω3). Let

ω3 ≡ Pau
1

1+γ

H

denote the threshold that separates vertical (V) from low-paying firms (L).

Two things worth mentioning here. First, ω3 does not depend on uL. By construction,
the firm cannot pay a lower wage to the high-paid worker, so this condition suffices.
Second, as workforce heterogeneity falls, ω2 → ω3. Therefore, the bindingness of the
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wage floor depends solely on the unit cost of job amenities and the outside option of
the matched team.

Proposition 1 (High-paying firms). When w < ω1, the optimal contract offers workers
firm-specific job amenities equal to

a∗ = P−γ
a

(
u

1
γ

L + u
1
γ

H

) γ
1+γ

and worker-specific wages equal to

w∗
i = Pau

1
γ

i

(
u

1
γ

L + u
1
γ

H

)− 1
1+γ

Proof. By definition, high-paying firms have µL = µH = 0. Replacing these values in
equations (wH) and (wL) shows that λL and λH are positive, further implying that
(PCL) also binds.
Therefore, I can isolate wi on each (PCi) to replace these expressions in λi, which

results in the following expression

λi = u
1−γ
γ

i

(
γa

1
γ

)−1

that I can replace in equation (a).
Isolating a yields the optimal level of job amenities; thus, I can obtain optimal worker-

specific wages w∗
i by replacing a∗ in each (PCi).

Finally, I need to check that the threshold’s condition holds. Notice that the expres-
sion for ω1 coincides with wL, so by construction, wH > wL = ω1 > w.

The comparative statics reveal interesting interplays in compensation. As with
Lemma (1), a is decreasing and convex in pa, whereas wages are increasing and concave.
Job amenities increase with both uL and uH , suggesting that the firm sets a to target
an average level of compensation and uses wages to satisfy participation constraints. In
fact, wages wi are increasing and concave in ui, but decrease with u−i. The condition
γ ⩾ 1, which implies that workers do not have stronger preferences for amenities, is
sufficient for job amenities to be concave in outside options and for wages to be con-
vex in the coworker’s outside option. Otherwise, the sign of the second derivative is
indeterminate.

Proposition 2 (Medium-paying firms). When ω1 ⩽ w < ω3, the firm sets the low-
paid worker’s wage at the minimum wage. If w < ω2, the firm serves as a specialized
employer and offers a compensating differential to the high-paid worker. Then, the
wage of the high-paid worker amounts to

w∗
H = w

(
uH
uL

)1/γ

and the optimal contract offers firm-specific job amenities equal to

a∗ = uLw
−γ

On the contrary, when ω2 ⩽ w, the firm falls under the definition of a vertical employer.
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Therefore, the optimal contract offers job amenities equal to

a∗ = P−γ
a u

1
1+γ

H

and the following wage to the high-paid worker

w∗
H = Pau

1
1+γ

H

Proof. By definition, medium-paying firms have µH = 0 and µL > 0. By using the
same expression for λH as in Proposition (1) and substituting it into equation (a), I
can obtain the following restriction for λL

λL =
P 1+γ
a − u

1
γ

Ha
− 1+γ

γ

γwγ
⩾ 0

Therefore, there are two potential characterizations for optimal contracts. Let me
assume that λL is positive. Then, it immediately follows that (PCL) is binding, which
immediately pins down a∗ = w−γuL. Replacing the optimal level of job amenities
in (PCH) thereby yields the optimal wage for the high-paid worker, completing the
characterization of the specialized firm’s optimal contract.
Next, I assume that λL = 0, which immediately reveals the optimal level of job

amenities for the vertical firm. In turn, I can replace a∗ in (PCH) and obtain w∗
H .

Lastly, I need to check that all thresholds’ conditions hold. First, ω1 ⩽ w trivially
follows from µL > 0. Second, a specialized firm pays a w∗

H that lies strictly above the
minimum wage and, in the case of a vertical employer, the high-paid worker’s wage
coincides with ω3. Therefore, w < ω3 holds by construction. Third, λL = 0 implies
that

UL > wγP−γ
a u

1
1+γ

H > uL =⇒ w > Pau
1
γ

L

(
u

1
γ

H

)− 1
1+γ

= ω2

Therefore, the specialized firm’s characterization of the optimal contract holds when
w ⩽ ω2, while the characterization for the vertical employer holds otherwise.

A specialized firm no longer uses job amenities to target an average level of compen-
sation, but to satisfy the participation constraint of the low-paid worker. As a result,
a increases linearly only in uL and decreases convexly in w. Regarding the wage of
the high-paid worker, it increases linearly in w and, when γ > 1, it increases concavely
in uH , while decreasing convexly in uL. Otherwise, the signs of the second derivatives
become indeterminate. In conclusion, setting a lower a due to the wage floor pushes
the firm to offer a compensating differential to the high-paid worker, which explains
the upward spillovers in the wage distribution.
However, a vertical employer acts differently. The firm sets job amenities to satisfy

the participation constraint of the high-paid worker, allowing the low-paid worker to
keep a wage differential. As a result, the optimal contract offered to the high-paid
worker no longer depends on uL. Comparative statics reveal that a is decreasing and
convex in pa while increasing and concave in uH . wH , on the other hand, is increasing
and concave in both pa and uH .
These results have two implications. Spillovers arise and grow with workplace het-

erogeneity, defined as the gap between uH and uL. However, too much heterogeneity
dissipates the effect, since the firm weighs compensating differentials as too costly and
thus prefers to directly absorb the minimum wage increase.
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Proposition 3 (Low-paying firms). When ω3 ⩽ w, the optimal contract offers both
workers the minimum wage w and firm-specific job amenities equal to

a = uHw
−γ

Proof. By definition, a low-paying firm has µH > 0 and µL > 0. Therefore, (PCH)
pins down a∗. Furthermore, the threshold’s condition holds from Proposition (2).

Compared to a specialized firm, a increases linearly in uH but still decreases convexly
in w. Compared to the vertical employer, the firm still uses job amenities to address
the participation constraint of the high-paid worker. Thus, (PCL) remains slack, and
the low-paid worker pockets the full wage differential, uH − uL.

4. Empirical predictions

The analysis henceforth imposes firm-specific job amenities and uses results in Propo-
sitions (1) to (3). The subsection illustrates that empirical predictions for an increase
in the minimum wage may not be trivial when firms cannot tailor job amenities to
workers. In particular, wage inequality can increase, and disparities in job amenities
can fall. The underlying reason connects to the third and most important prediction
of the model: some firms may pass along the minimum wage increase to higher earn-
ers. Next, I present testable implications of the model and show sufficient conditions
under which the predictions align directly with the empirical patterns observed in the
Brazilian context.

Lemma 4. Let πX (w) denote the share of firms in category X , with X ∈ {L,V,S,H}.
Then, changes in the share of firms in each category following a minimum wage increase
are negligible. That is,

∂πX (w)

∂w
≈ 0

Proof. Without loss of generality, consider the share of specialized firms πS (w). Propo-
sition (2) shows that the share depends on the thresholds ω1 and ω2, such that

πS (w) = F2(w)− F1(w)

where F1 and F2 represent the cumulative distribution functions of ω1 (pa, uL, uH) and
ω2 (pa, uL, uH) across firms, respectively.
By taking derivatives with respect to the minimum wage w, I obtain the following

expression
∂πS (w)

∂w
= f2(w)− f1(w) ≈ 0

where f1 and f2 correspond to the probability density functions, and are negligible at
any point due to Assumption (3).

Lemma (4) serves as a convenience device to eliminate the need to introduce further
assumptions about the distribution of firms across categories. Since the thresholds
defined in Subsection (A.3) do not depend on endogenous choices, the assumption that
firms do not bunch around them, nor any other point in the distribution, appears
reasonable.
In any case, none of the analytical results that follow depend on the exact magnitudes

of any πX . Introducing small perturbations to the shares or, equivalently, small buffers
to include thresholds, leaves all results unchanged, further reinforcing that neglecting
changes in shares is inconsequential.



THE WAGE-AMENITIES TRADEOFF 33

Lemma 5. Let E [w] ⩾ 2w. Then,

VS

[(
uH
uL

) 1
γ

]
+ ES

[(
uH
uL

) 1
γ

](
ES

[(
uH
uL

) 1
γ

]
− E[w]

w

)
⩽ 0

Proof. Define

A ≡
(
uH
uL

) 1
γ

and B ≡ Pa u
1

1+γ

L w−1

Proposition (2) states that specialized firms S satisfy w ∈ [ω1, ω2]. By rearranging
terms in ω1 and ω2, I can define the following interval for A

A ∈ [L(A), U(A)]

where L(A) = BA (1 +A)
− 1

1+γ and U(A) = BA
γ

1+γ . Next, let me define

TS (A) = VS [A] + ES [A]

(
ES [A]−

E[w]
w

)
and

Â ≡ argmax
a∈[L(A),U(A)]

TS (a)

By construction, I can set the following inequality

TS (A) ⩽ VS

[
Â
]
+ ES

[
Â
](

ES

[
Â
]
− E[w]

w

)
⩽ ES

[
Â2
]
− ES

[
Â
]2

+ ES

[
Â
]2

− ES

[
Â
] E[w]

w

⩽ ES

[
Â
](

ES

[
Â
]
− E[w]

w

)
︸ ︷︷ ︸

negative

which yields that TS is negative under Assumption (4) and that the average wage is at
least twice the minimum wage.

ES

[
Â
]γ
< 2γ and

E[w]
w

⩾ 2

Lemma (5) follows from the combination of E [w] ⩾ 2w and Assumption (4). The
former condition stems from the observed ratio of the average to the minimum hourly
wage in Brazil. In particular, the ratio ranged from 2.05 (in 2016) to 2.11 (in 2014),
which backs this condition as suitable.

Assumption (4), on the other hand, is a sufficient condition that I impose to prevent
the minimum wage from skewing the wage distribution to the right. In the framework,
workplace heterogeneity maps one-to-one with within-firm wage differentials among
specialized firms, so both interpretations of the assumption are interchangeable. In-
tuitively, Proposition (2) shows that wages in specialized firms increase linearly in w,
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though at different rates. The assumption places an upper bound on the growth rate of
higher earners among these types of firms, so it cannot exceed the ratio of the average
to the minimum hourly wage. Otherwise, wage compression could occur solely at the
upper tail, leaving a wider lower-tail wage dispersion.

Proposition 4 (Wage compression). Wage dispersion V [w] is not monotonic in w.
Assumption (4) is a sufficient condition for wage dispersion to decrease with w.

Proof. Using Propositions (1) to (3), I can express the first and second moments of w
as

E [w] = πLw + 1/2πV

(
w + EV [wH ]

)
+ 1/2πSw

(
1 + ES

[(
uH
uL

) 1
γ

])
+ πHEH [w]

and

E
[
w2
]
= πLw

2 + 1/2πV

(
w2 + EV

[
w2
H

] )
+ 1/2πSw

2

(
1 + ES

[(
uH
uL

) 2
γ

])
+ πHEH

[
w2
]

where EX [·] highlights heterogeneities in wages and workplace composition within firms
in category X . Next, I can take first derivatives of the previous expressions with respect
to w and get

∂E [w]

∂w
= 1/2 (2πL + πV + πS) + 1/2πS ES

[(
uH
uL

) 1
γ

]

and
∂E
[
w2
]

∂w
= w (2πL + πV + πS) + wπS ES

[(
uH
uL

) 2
γ

]
where I employ Lemma (4) to ignore the derivatives of the share of firms across cat-
egories with respect to the minimum wage. Next, let me write the second centered
moment of w as

V [w] = E
[
w2
]
− E [w]2

and take derivatives with respect to w. Thus,

∂V [w]

∂w
=

∂E
[
w2
]

∂w
− 2E [w]

∂E [w]

∂w

=
(
w − E [w]

)(
2πL + πV + πS

)
+ πS

(
wES

[(
uH
uL

) 2
γ

]
− E [w]ES

[(
uH
uL

) 1
γ

])

By adding and substracting

wπS ES

[(
uH
uL

) 1
γ

]2
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and rearranging the second term, I obtain

∂V [w]

∂w
=

(
w − E [w]

)
︸ ︷︷ ︸

negative

(
2πL + πV + πS

)

+ πS w

(
VS

[(
uH
uL

) 1
γ

]
+ ES

[(
uH
uL

) 1
γ

](
ES

[(
uH
uL

) 1
γ

]
− E[w]

w

))
︸ ︷︷ ︸

Lemma (5)

which is strictly negative by Lemma (5).

The second term in Proposition (4)illustrates how spillovers across the wage distri-
bution make the prediction about wage inequality less obvious. Once w approaches the
average wage, increases in the federal minimum wage can increase the skewness of the
wage distribution.
Notice that Lemma (5) undoes a step in the algebra of Proposition (2). However, the

second term in the latter sheds light on the counter-effects of increasing the minimum
wage when there are significant spillovers. On the one hand, the wages of high-paid
workers grow faster than the minimum wage, so higher wage floors increase wage dis-
persion within specialized firms. On the other hand, when spillovers affect earners
above the average wage, wage disparities across categories can increase significantly,
leading to a wider lower-tail wage dispersion.
Assumption (4) serves as a sufficient condition for the model to match the decline

in wage inequality over time in Brazil. So the faster wage growth among high-paid
workers does not translate directly into a more unequal wage distribution. Even if the
sufficient condition is not met, the empirical evidence suggests that the decline in wage
variance across categories has absorbed the increase within specialized firms. However,
the steady pass-through of minimum wage increases across the whole wage distribu-
tion should raise awareness regarding potential pitfalls in the policy’s effectiveness. In
particular, in local labor markets with relatively lower average wages.

Proposition 5 (Amenities dispersion). Job amenities dispersion V [a] is not monotonic
in w. Furthermore, Assumption (5) is a sufficient condition for amenities dispersion
to increase with w.

Proof. Using Propositions (1) to (3), I can write the first and second moment of a as

E [a] = πLw
−γEL [uH ] + πVEV [a] + πSw

−γEL [uL] + πHEH [a]

and
E
[
a2
]
= πLw

−2γEL
[
u2H
]
+ πVEV

[
a2
]
+ πSw

−2γEL
[
u2L
]
+ πHEH

[
a2
]

Thus, I can take first derivatives of the previous expressions with respect to w and get

∂E [a]

∂w
= −γw−(γ+1)

(
πLEL [uH ] + πS ES [uL]

)
and

∂E [a]

∂w
= −2γw−(2γ+1)

(
πLEL

[
u2H
]
+ πS ES

[
u2L
] )

where I employ Lemma (4) to dismiss the derivatives of the share of firms across the
categories with respect to the minimum wage. Then, the second centered moment of a
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can be written as
V [a] = E

[
a2
]
− E [a]2

with a first derivative with respect to w, equal

∂V [a]

∂w
=

∂E
[
a2
]

∂w
− 2E [a]

∂E [a]

∂w

= − 2γw−(2γ+1)
(
πLEL

[
u2H
]
+ πSES

[
u2L
] )

+ 2γ w−(γ+1)E [a]
(
πLEL [uH ] + πSES [uL]

)
By adding and substracting

2γw−(2γ+1)πLEL [uH ]
2 and 2γ w−(2γ+1)πS ES [uL]

2

and rearranging the first term, I obtain

∂V [a]

∂w
= − 2γw−(2γ+1)

(
πLVL [uH ] + πSVS [uL]

)
︸ ︷︷ ︸

Assumption (5)

+ 2γ w−(γ+1) πLEL [uH ]
(
E [a]− EL [a]

)
︸ ︷︷ ︸

positive

+ 2γ w−(γ+1) πSES [uL]
(
E [a]− ES [a]

)
︸ ︷︷ ︸

positive

which is strictly positive by Assumption (5).

The intuition behind Proposition (5) comes from understanding the effects of two
opposing forces in play. On the one hand, low-paying employers and specialized firms
reduce job amenities, widening the gap with respect to high-paying employers and
vertical firms. This effect across categories, which is the most intuitive, increases overall
variance. Second, the variance within specialized employers and low-paying firms tends
to shrink, as job amenities fall proportionally to the minimum wage change. This effect
at the bottom of the distribution lowers overall variance, strengthening as the initial
dispersion in job amenities among these firms increases.
Assumption (5) curbs the second force in play by bounding the initial dispersion

in job amenities at the bottom. A first argument is that workers constrained by the
minimum wage are unlikely to differ much from one another. In particular, because
differences in productivity and outside options should have faded over time with worker
flows. Second, after many years of wage-amenities tradeoffs in response to higher wage
floors, the lower tail of the job amenities distribution should have compressed.
Nevertheless, note that the assumption is not a necessary condition and can be re-

laxed. In practice, the intuition suggests that the between-group effect is likely to
dominate, leading to an overall increase in the variance of job amenities in response
to minimum wage increases, even if within-group differences exert some non-negligible
downward pressure.

Proposition 6 (Wage spillovers). Minimum wage increases propagate through the wage
distribution by proportionally raising wages of high-paid workers specialized firms.
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Proof. The result follows immediately from Proposition (2), which shows the high-paid
worker’s wage increases linearly with w. That is,

∂ES [wH ]

∂w
> 0

From Proposition (6), the framework anticipates positive spillovers up to the per-
centile occupied by the highest-paid worker in specialized firms. Namely, employers
with access to more affordable job amenities but limited workplace heterogeneity, or
vice versa. More importantly, it highlights two features worth mentioning. First,
spillovers are unrelated to other moments often used in the literature to interpret wage-
floor effects, such as the median or average wage. Second, monotonicity in spillovers
across the wage distribution may not necessarily hold. In particular, if the workplace
heterogeneity of firms paying higher wage premiums on average exceeds that of firms
with lower wage premiums. A similar argument can be made for the unitary price of
job amenities.

B. Firm-specific wage premiums

The procedure for retrieving firm-level job amenities in Subsection III.B requires
estimating firm-specific wage premiums within the SCC sample. In this section, I
describe the empirical approach, report the estimation results, and present evidence
addressing potential concerns about systematic bias.
I employ a model for wage determination (henceforth, the AKM model) based on

Abowd et al. (1999), Card et al. (2013, 2018), Song et al. (2019), and Gerard et al.
(2021), where the log of the hourly wage wit, paid to worker i in quarter t, depends on
observed and unobserved permanent worker and firm components, and time-varying
observable characteristics

(B1) log wit = αi + ψJ(it) +Xit · b+ νit, ν ∼ N(0, σ2ν)

where the worker fixed effect αi (WFE) captures returns related to the inherent char-
acteristics of individual i, such as schooling, skills, or cohort. The establishment fixed
effect ψj (EFE) represents the wage premium that firm j pays to all employees, in-
cluding profit-sharing, rents, or compensating differentials. b represents returns to
time-varying worker characteristics, including an education-specific cubic polynomial
in age and education-specific year fixed effects. 14 J(it) is a mapping function that
indicates the employer of worker i in quarter t. The residual term νit captures any
other potential transitory fluctuations.
I estimate Equation (B1) in the AKM sample described in Subsection II.B, separately

for the periods 2012-2015 and 2016-2019. As in the rest of the chapter, the analysis
centers on workers aged 18 to 54 with open-ended urban contracts in the private sector.
I next detail the data construction and cleaning procedure, designed to render the
sample appropriate for the estimation of firm-specific firm-premiums.

AKM sample. I collect all employment spells to determine the modal legal status of
firms, and the modal gender, nationality, and cohort of workers. I drop non-Brazilian

14Worker fixed effects and time-varying characteristics cannot be separately identified without normalization.
I follow Card et al. (2018) and Gerard et al. (2021) by centering the education-specific polynomials on the
last quarter of the sample, around 40 years old for male workers and around 35 years old for female workers.
Furthermore, I define five identical education dummies: incomplete elementary school, complete elementary
school, middle school, high school, and college.
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workers, observations with missing values for gender, cohort, schooling, hours, or wages,
and individuals with less than a year of potential experience. Thus, workers must be
at least one year older than the theoretical graduation age for the highest degree they
have attained.
I construct quarterly employment histories, determine transitions, and afterward as-

sign workers with multiple employment relationships to the job with the highest quar-
terly earnings. That way, I can keep track of transitions in and out of the final sample
separately from transitions in and out of non-employment. When the worker’s identifier
(Cadastro de Pessoas F́ısicas, CPF) appears in the National Registry of Firms (CNPJ,
for its acronym in Portuguese), I can identify transitions to formal self-employment.
Therefore, in my setting, non-employment consists only of unemployment and informal
work. Finally, I remove the entire employment history of any individual whose log
hourly wage changes by more than 100 log points from one quarter to the next.
The last two restrictions are tightly interconnected. First, firm-specific wage premi-

ums are identified solely through worker flows, so I need to further restrict the sample
to the largest weakly connected set of workers and firms. That is, the set of firms
connected through at least one hire or separation. Second, I drop singletons (workers
and firms I only observe once), which can introduce unnecessary noise into the analysis.
Dropping singletons can create new partitions in the connected set, and removing ob-
servations from the connected component can, in turn, produce additional singletons.
I therefore repeat this process iteratively until I remove no further employment spells.

1. Identifying conditions

The AKM framework relies on three identifying conditions. First, that worker and
firm heterogeneity are roughly fixed over time. Second, that firms in the weakly con-
nected set are sufficiently interconnected through worker mobility. Third, that worker
mobility is uncorrelated with time-varying wage residuals in the estimation.

Fixed worker and firm heterogeneity. The AKM model assumes that worker
and firm components of wage determination are time-invariant. Although it hardly
holds in general, worker skills and firm pay policies tend to change gradually, making
the restriction more plausible as the estimation window shortens. I estimate firm wage
premiums over a four-year window, a relatively short panel compared to other studies.15

A shorter horizon has the drawback of reducing the number of moves, raising concerns
about limited mobility.

Limited mobility. Among sparsely linked weakly connected sets, estimates of firm-
specific wage premiums become noisy. Although individual coefficients in Equation
(B1) remain unbiased, noise leads to an overstatement of the variance of EFE at the
detriment of the covariance between WFE and EFE. The literature has developed
several methods to obtain unbiased variance estimates, such as shrinkage, leave-one-
out estimators (Kline et al., 2020), and finite-mixture methods (Abowd et al., 2019;
Bonhomme et al., 2019; Lentz et al., 2023). Given that my interest centers on individual
firm-specific fixed effects, which remain unbiased, I do not implement any of these
workarounds.
Nonetheless, a second drawback of limited mobility concerns representativeness. A

shorter horizon reduces the likelihood that smaller firms will hire from or employ work-
ers moving to another firm in the weakly connected set. I take advantage of Brazil’s
high turnover among smaller firms, with most moves occurring within a single year.
Thus, I construct quarterly rather than annual employment histories, which allows me

15Five years in Engbom and Moser (2022), six in Card et al. (2013) and Sorkin (2018), seven in Song et al.
(2019), eight years in Card et al. (2016), and thirteen in Gerard et al. (2021).
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to stick to the standard assumption in the literature of keeping a unique employment
spell per individual per period (e.g., Card et al., 2013, 2016, 2018; Gerard et al., 2021).

Exogenous mobility. The AKM framework obtains biased estimates when moves
systematically depend on other components beyond worker and firm fixed effects or
the included time-varying controls. If that were the case, worker mobility would cor-
relate with time-varying match-specific shocks, the worker’s employment history, or
other transitory wage components, so that the specification would suffer from omitted-
variable bias.

Nonetheless, estimates can be unbiased even when individual workers respond to pos-
itive or negative shocks at their current jobs, or if wage changes around job transitions
combine true firm-specific wage premiums with match-specific gains or losses included
in νit. As long as these deviations average out across movers, estimated firm effects will
capture pay premia differentials rather than sorting. Therefore, the exogenous mobility
assumption requires that, conditional on individual and firm characteristics, mobility
is as good as random.

Card et al. (2013) developed a series of checks that would flag clear violations of the
exogenous mobility condition. Gerard et al. (2021) run this analysis using RAIS data
from 2002 to 2014 and confirm that wage changes for movers in Brazil are broadly con-
sistent with the assumption. Next, I replicate the analysis using quarterly employment
spells between 2012 and 2019 and arrive at the same conclusion.

A first approach proposes fully saturating the AKM framework by including a match-
specific component, mij . If match effects were essential in wage determination, this ver-
sion of the model should display a significant improvement in fit. Table (B1) shows that
the non-saturated version already reports an adjusted R2 above 0.95 across samples; I
therefore skip this step.

The second test follows from Equation (B1). If the AKM model is correctly specified,
then the following regression should satisfy an identity up to sampling error

E
[
writ+1 − writ

]
= ψJ(it+1) − ψJ(it) + E [νit+1 − νit]

where writ = wit−Xitb̂. Given that I focus on movers, t corresponds to the last quarter
at the predecessor firm, and t+1 corresponds to the first quarter at the successor firm.
Figure (B1) plots the binscatter for this specification, separately for the AKM and the
SCC samples, and the periods 2012-2015 and 2016-2019. Notice the relationship does
not follow an exact identity, though the linear fit across individual transitions reports
a slope above 0.9 in all cases. Therefore, one can conclude that firm-specific wage
premiums likely contain some noise but do not immediately reveal large biases.

Finally, if systematic wage gains or losses drove worker mobility, one would expect at
least one of two patterns. First, workers moving up and down the job ladder between
the same two firms would exhibit wage changes of different magnitudes. Second, wage
trajectories would display pre-trends at the predecessor firm or post-trends at the suc-
cessor firm. Figure (B2) plots the canonical event study, which compares wage histories
among workers moving across firms in different wage premium quartiles.

I do not restrict the analysis to job-to-job transitions, but focus on workers who
stayed at the same firm for at least one year before and after moving. Thus, tOLD
denotes the last quarter at the predecessor firm, while tOLD − 1 corresponds to four
quarters before. Likewise, tNEW denotes the first quarter at the successor firm, while
tNEW + 1 corresponds to four quarters after. The plot displays flat trends before and
after the job transitions. In particular, across establishments within the same quartile,
differences in log hourly wages are relatively small, suggesting no broad mobility pre-
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Figure B1 — Wage and premiums changes for movers

(a) AKM sample — 2012-2015 (b) SCC sample — 2012-2015

(c) AKM sample — 2016-2019 (d) SCC sample — 2016-2019

Notes: The figure plots changes in log hourly wages against changes in firm-specific wage premiums
among movers. Log hourly wages are residualized with respect to time-varying characteristics using
estimates from Equation (B1) and correspond to hourly rates in the last quarter at the predecessor
firm and in the first quarter at the successor firm. Panel (a) and (c) use all transitions among firms
in the AKM sample. Panel (b) and (d) use all transitions among firms in the SCC sample. Blue
dots correspond to a binscatter regression following the method in Cattaneo et al. (2025). The
black-dashed diagonal corresponds to the 45-degree line. The solid orange line plots the best linear
fit. The corresponding coefficient and standard error (95% confidence) are reported at the upper
left corner. Estimations are based on quarterly RAIS employment spells for workers aged 18-54 with
open-ended contracts in the urban private sector.
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Figure B2 — Event studies of wage trajectories

(a) 2012–2015

(b) 2016–2019

Notes: The figure plots wage trajectories for workers changing jobs from a predecessor firm
in the bottom or top quartile to a successor firm in any of the other quartiles. I use quarterly
RAIS employment spells in the AKM sample for workers aged 18-54 with open-ended contracts
in the urban private sector. The analysis focuses on workers who stayed at the same firm for at
least one year before and after changing jobs, although not necessarily to job-to-job transitions.
Thus, tOLD denotes the last quarter at the predecessor firm, while tOLD − 1 corresponds to
four quarters before. Likewise, tNEW denotes the first quarter at the successor firm, while
tNEW + 1 corresponds to four quarters after. I define quartiles using estimates for firm fixed
effects from Equation (B1) and calculate average log hourly wages for each type of transition
over time. Panel (a) performs the analysis for the period 2012-2015, while Panel (b) replicates
the exercise for the period 2016-2019. Blue lines correspond to predecessors in the bottom
quartile, while orange lines correspond to predecessors in the top quartile. The shorter the
dash, the lower the quartile of the successor firm. For clarity, I report the quartiles next to
each line for both the predecessor and successor firms.
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miums. Consistently, worker flows across establishments in different quartiles showcase
roughly symmetric wage differentials.

2. Estimation results

The following subsection presents the estimation results for the AKM framework.
Table (B1) performs the canonical variance decomposition in Abowd et al. (1999).
Namely,

V [wit] = V [αi] + V [Xit b] + 2Cov [αi, Xit b]︸ ︷︷ ︸
worker time-invariant and
time-varying characteristics

+ V [ψj ]︸ ︷︷ ︸
firm

wage premia

+ 2
(
Cov [αi, ψj ] + Cov [ψj , Xit b]

)
︸ ︷︷ ︸

worker sorting

+V [νit]

These estimates quantify the relative importance of worker- and firm-specific compo-
nents on wage determination. Notice, however, that as I mentioned before, the variance
of firm pay premia is upward-biased at the detriment of Cov [αi, ψj ].
As mentioned above, using quarterly employment histories in Brazil increases the

number of movers across samples, with a mover-to-worker ratio close to 1. Although
the ratio decreases for the SCC samples, it remains relatively high compared to similar
estimations, ranging from 0.48 to 0.70. 16

EFE explains less of the variance in the SCC sample. Two immediate potential
explanations arise. On the one hand, establishments in the SCC tend to be larger
and may exhibit a more similar distribution of pay premiums. On the other hand,
these employers are more interconnected through worker flows. Remember that, by
construction, firms must have at least one hire and one separation that connects them
with other employers in the SCC. As a result, firm fixed effects in the SCC may contain
less noise and be more precisely estimated.
Table (B2) turns attention to an alternative variance decomposition following Song

et al. (2019). Comparing results across SCC samples shows that within-firm wage
inequality remained largely stable over time, with differences driven almost entirely by
changes in the residual component. In contrast, most of the decline in wage inequality
in Brazil over time is explained by determinants of the between-firm wage variance,
including declines in worker segregation, worker sorting, and firm-specific pay premia.

V [wit] =

Between-firm component︷ ︸︸ ︷
V [αj ] + V

[
Xj b

]
+ 2Cov

[
ψj , Xj b

]
︸ ︷︷ ︸

worker
segregation

+ V [ψj ]︸ ︷︷ ︸
firm

wage premia

+ 2
(
Cov [αj , ψj ] + Cov

[
αj , Xj b

] )
︸ ︷︷ ︸

worker sorting

+

Within-firm component︷ ︸︸ ︷
V [αi − αj ] + V

[
Xit b−Xj b

]
+ 2Cov

[
αi − αj , Xit b−Xj b

]
+ V [νit]

16For instance, Gerard et al. (2021), who explicitly report the number of movers in their samples, have a ratio
of around 0.15.
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Table B1 —Variance decomposition of log hourly wages

2012-2015 2016-2019

AKM SCC AKM SCC

E(w) 2.108 2.188 2.155 2.260
V(w) 0.396 0.432 0.353 0.401

V(α) 0.269 67.78% 0.302 69.77% 0.246 69.82% 0.289 71.99%

V(ψ) 0.044 11.19% 0.037 8.49% 0.042 11.95% 0.032 8.04%

V(X b) 0.005 1.37% 0.006 1.29% 0.005 1.33% 0.005 1.21%

V(ν) 0.015 3.91% 0.017 3.94% 0.012 3.37% 0.013 3.31%

2 · Cov(α,ψ) 0.070 17.63% 0.078 18.15% 0.055 15.44% 0.069 17.13%

2 · Cov(α,X b) -0.007 -1.77% -0.007 -1.67% -0.007 -1.90% -0.007 -1.81%

2 · Cov(ψ,X b) -0.000 -0.11% -0.000 -0.10% 0.000 0.00% -0.000 -0.00%

Cov(w,ψ) 0.079 19.95% 0.076 17.51% 0.069 19.67% 0.067 16.60%

Establishments 3,323,529 765,419 3,126,974 498,859
Workers 49,079,671 39,338,017 44,137,460 30,704,508
Moves 49,198,880 27,714,180 40,228,874 14,821,121
Employment spells 497,308,284 372,771,472 451,144,482 291,773,507
R2 0.9563 0.9624

Notes: The table decomposes wage variation in Brazil, separately for the periods 2012-2015 and 2016-2019. I
use quarterly RAIS employment spells for workers aged 18-54 with open-ended contracts in the urban private
sector. The AKM sample centers on employers in the weekly connected set of movers. The SCC focuses on
employers in the strongly connected set of actively recruited employees. The analysis follows the estimation
of Equation (B1) in the AKM sample and decomposes the variation in log hourly wages (w) into worker fixed
effects (α), firm fixed effects (ψ), time-varying controls (X b, including education-specific cubic polynomials of
age and year fixed effects), residuals (ν), and the corresponding covariances. Cov(w,ψ) reports the sum of all
firm-related components, equal to V(ψ) + Cov(ψ, α) + Cov(ψ,X b). The last five rows report the numbers of
unique establishments, unique workers, moves, employment spells (worker-year observations), and R-squared
of the estimation. The SCC columns use the same estimation but replicate the analysis only for worker-year
observations in the SCC sample.

Table B2 —Variance decomposition between and within establishments

2012-2015 2016-2019

AKM SCC AKM SCC

E(w) 2.108 2.188 2.155 2.260
V(w) 0.396 0.432 0.353 0.401

Between-firm variance 0.229 57.71% 0.237 54.87% 0.199 56.30% 0.212 52.79%

V(α) 0.118 29.85% 0.126 29.19% 0.105 29.71% 0.114 28.49%

V(ψ) 0.044 11.19% 0.037 8.49% 0.042 11.95% 0.032 8.04%

V(X b) 0.001 0.16% 0.001 0.12% 0.001 0.19% 0.001 0.14%

2 · Cov(α,ψ) 0.070 17.63% 0.078 18.15% 0.055 15.44% 0.069 17.13%

2 · Cov(α,X b) -0.004 -1.01% -0.004 -0.98% -0.004 -0.99% -0.004 -1.00%

2 · Cov(ψ,X b) -0.000 -0.11% -0.000 -0.10% 0.000 0.00% -0.000 -0.00%

Within-firm variance 0.168 42.29% 0.194 44.99% 0.154 43.70% 0.189 47.07%

V(α− α) 0.150 37.93% 0.175 40.57% 0.142 40.11% 0.175 43.50%

V(X b−X b) 0.005 1.21% 0.005 1.17% 0.004 1.14% 0.004 1.08%

V(ν) 0.015 3.91% 0.017 3.94% 0.012 3.37% 0.013 3.31%

2 · Cov(α− α,X b−X b) -0.003 -0.76% -0.003 -0.69% -0.003 -0.91% -0.003 -0.82%

Notes: The table decomposes wage variation within and across firms in Brazil, separately for the periods
2012-2015 and 2016-2019. I use quarterly RAIS employment spells for workers aged 18-54 with open-ended
contracts in the urban private sector. The AKM sample centers on employers in the weekly connected set of
movers. The SCC focuses on employers in the strongly connected set of actively recruited employees. The
analysis follows the estimation of Equation (B1) in the AKM sample and decomposes the variation in log
hourly wages (w) into between- and within-firm components, as in Song et al. (2019). The between-firm
component includes firm fixed effects (ψ), firm-level averages of worker fixed effects (α), and time-varying

controls (X b, including education-specific cubic polynomials of age and year fixed effects), along with their
corresponding covariances. The within-firm component includes idiosyncratic variation from worker fixed
effects (α− α) and time-varying controls (X b−X b) within firms, residuals (ν), and their covariance.
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C. Firm-specific job amenities

I estimate firm-specific job amenities following Sorkin (2018) and Lehmann (2025).
The underlying job search model shares the assumptions listed in Section I, but intro-
duces two further ones. First, employed and non-employed workers receive the same
number of offers from an identical distribution, making the job search non-directed and
effortless. Second, workers value firms identically, up to i.i.d. idiosyncratic preferences,
which yields a unique firm ranking—or job ladder—across all workers.
Employers offer contracts ⟨wit, aj⟩ and differ in size gj , exogenous separation rates

δj , exogenous reallocation rates ρj , and exogenous hiring rates fj .
A worker i values employment at firm j according to the flow payoff vj (wit, aj) and

the associated continuation value, discounted at rate β. With probability δj , the firm
lays off the worker. Conditional on layoff, the worker reallocates to a new job before
the end of the next quarter with probability ρj ; otherwise, she becomes non-employed.
In the absence of a separation, the worker receives an offer from firm k with probability
λE and decides whether to accept it and quit or remain at her current firm. With
probability 1−λE , she receives no offer but may still choose to exit to nonemployment.
The following specification synthesizes the associated Bellman equation

V e
j (wit, ait)︸ ︷︷ ︸

value of being at j

= vj (wit, ait)︸ ︷︷ ︸
flow
payoff

+ β · E

[
δj(1− ρj)

∫
ι1

{V n + ι1} dI︸ ︷︷ ︸
exogenous

job destruction

+ δjρj
∑
k

∫
ι2

{V e
k + ι2} dIf̃k︸ ︷︷ ︸

exogenous employer-to-employer

+ (1− δj)︸ ︷︷ ︸
no exogenous
job destruction

×

( offer︷︸︸︷
λE

∑
k

∫
ι3

∫
ι4

max {
accept︷ ︸︸ ︷
V e
k + ι3,

reject︷ ︸︸ ︷
V e
j + ι4 } dI dIfk︸ ︷︷ ︸

endogenous employer to employer

+

no offer︷ ︸︸ ︷
(1− λE)

∫
ι5

∫
ι6

max {
leave︷ ︸︸ ︷

V n + ι5,

stay︷ ︸︸ ︷
V e
j + ι6 } dI dIfk︸ ︷︷ ︸

endogenous job destruction

)

The empirical strategy revolves around workers who receive offers from actively re-
cruiting firms. The decision to remain with the incumbent firm or to transition to
a new job is what reveals their preferences for employers. Given that the framework
assumes that all workers broadly agree on the firm ranking, relative flows across any
pair of firms help determine the relative value between the two employers.

Mjk

Mkj︸︷︷︸
relative
flows

=
fj
fk︸︷︷︸

relative
offers

gk(1− δk)

gj(1− δj)︸ ︷︷ ︸
effective relative

firm size

P(j ≻ k)

P(k ≻ j)︸ ︷︷ ︸
relative

firm values

where Mkj represents employer-to-employer transitions from firm j to employer k.
Sorkin (2018) demonstrates that flows across every pair of firms are not necessary.

As long as one focuses on firms hiring workers from or employing workers transitioning
to other employers in the SCC, one can identify relative firm values from the entire
worker flow network.

value-weighted hires︷ ︸︸ ︷∑
j∈J

Mkj exp
(
V e
j

)
∑
j∈J

Mjk︸ ︷︷ ︸
quits

= exp (V e
k )︸ ︷︷ ︸

firm value
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Lehmann (2025) builds on Sorkin (2018) by imposing a functional form on workers’
indirect utility (not the flow payoff)

V j
it = V e

j (wit, ait) = wγit · ait

where γ represents the elasticity of substitution between wages and job amenities.

Next, I specify that ait depends on firm-level job amenities χJ(it) and idiosyncratic
preferences ιit,

log ait = χJ(it) + ιit, ι ∼ N(0, σ2ι )

and wages are jointly determined by worker and firm characteristics, following the AKM
model specification in Section B in the Appendix

log wit = αi + ψJ(it) +Xit · b+ νit, ν ∼ N(0, σ2ν)

Thus, I can rewrite each worker’s indirect utility as

log V j
it = γ (αi + ψj +Xitβ) + χj + γνit + ιit︸ ︷︷ ︸

ε

, εit ∼ N(0, γ2σ2ν + σ2ι︸ ︷︷ ︸
σ2
ε

)

where ε are idiosyncratic and normally distributed i.i.d. shocks. Notice that ε combines
individual deviations around common preferences for firm-specific amenities with tem-
porary fluctuations in wages. The specification runs along the same lines as Lentz et al.
(2023), who assume that workers sort themselves across firms according to underlying
wage distributions, draw an initial wage from those distributions when they transition
to a new job, and receive new realizations that depend on past wages. Moreover, since
estimates of firm-specific wage premiums ψj can be noisy, epsilon also captures noise
from the AKM estimation.

A worker i, who receives an offer from firm k while employed at firm j, compares the
expected utilities V j

it and V
k
it . Whenever the worker chooses to transition to the new

job, it reveals that she ranks compensation in firm k higher than in firm j on the job
ladder. That is,

P(k ≻ j) = P
(
log V k

it > log V j
it

)
= P

(
γ(ψk − ψj) + (χk − χj) > (ε1it − ε2it)

)

= Φ

(
γ(ψk−ψj)+(χk−χj)

2σε

)

Therefore, for a worker that values compensation at two firms equally, V j
it = V k

it , any
difference in firm-specific pay premiums, ψj−ψk, reveal compensating differentials due
to uneven job amenities, χj−χk, or idiosyncratic fluctuations in preferences and wages,
ε1it − ε2it.

I am hereby deviating from the original approach in Lehmann (2025) for two reasons.
First, instead of using wages directly, I employ Equation (B1) from the AKM model,
which accounts for wage differentials originating in time-varying worker characteristics
and temporary wage fluctuations. Second, I do not impose σε = 1/2, which undermines
my ability to interpret γ estimates but reveals the importance of appropriately scaling
job amenities χj .
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1. Estimation

I estimate the model by maximum likelihood separately for the periods 2012-2015
and 2016-2019. In particular, I solely use endogenous employer-to-employer transitions
among firms in the SCC sample, using the following likelihood function

(C1) L (θ|X) =

N∏
n=1

Φ

(
γ(ψk − ψj) + (χk − χj)

2σε

) 1
gj

1
fk

where gj and fk weight individual contributions by the size of the predecessor firm j
and the number of offers made by the successor firm k. The vector θ of parameters
has size J +1: one for the elasticity of substitution gamma and J for each of the firm-
specific job amenities χj . To estimate the model, I randomly set M = 10 initial values
for θ, which I maintain across all jackknife and bootstrap estimations for consistency.
For each estimation, I keep the parameter set that maximizes the likelihood function.
Notice, however, that parameters are identified up to a scaling parameter 2σε, such

that
γ̂ =

γ

2σε
and χ̂j =

χj
2σε

∀j ∈ J

which requires me to follow a series of steps described in Lehmann (2025) before com-
puting the variance of job amenities across samples.

Incidental parameter bias. Since the estimator is nonlinear, and the number of
establishments has a similar order of magnitude as the number of transitions in the
sample, γ̂ suffers from incidental parameter bias. Therefore, I implement the jackknife
correction detailed in Lehmann (2025), inspired by the original proposal of Hahn and
Newey (2004).
Let N be the number of transitions in the sample. Each establishment uses, on av-

erage, T = 2N/J observations to identify the corresponding fixed effect, which could be
interpreted, analogously to the panel data literature, as the length of the time series.
Similar to the original approach, the procedure randomly splits transitions into T sepa-
rate groups. However, instead of discarding the transitions in the corresponding group
for each jackknife replication, this technique weights down the individual contributions
by a factor of 1 to 1000. Otherwise, randomly discarding transitions could break the
sample’s strongly connected structure that is necessary for identification.
Each jackknife replication yields a new estimate γ̂T−1 of the elasticity of substitution,

reducing the bias from O(1/T ) to O(1/T 2) by using the following equation

γ̂JK = T γ̂T − (T − 1)E
[
γ̂T−1

]
where γ̂T corresponds to the baseline estimate.

Job amenities scaling. As mentioned before, estimates for γ̂JK and χ̂j are not
identified separately from the scaling parameter 2σε. However, the ratio between the
two can be established, irrespective of the scaling parameter. In other words, I can
define the following,

χ̂BRL =
χ̂

γ̂JK
=

χ

γJK

which corresponds to the value of firm-specific job amenities in log-BRL (reais brasileiros).
Therefore, hereafter, I refer to job amenities in this unit of measure.

Variance correction. As in the AKM framework, firm-specific job amenities are
estimated with noise, which leads to an upward bias in the plugin variance estimate.
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Therefore, I implement the correction discussed in Lehmann (2025).
The first step is to estimate the baseline noise. I fix γ = γ̂JK and bootstrap the

likelihood function B = 50 times. To maintain the same network structure in the SCC,
instead of randomly sampling transitions, I randomly assign them positive weights ωi,
such that ∑

N

ωn = N

Next, I normalize each estimation so that the average level of job amenities across all
establishments equals zero, and define a firm-specific noise term π2j , which corresponds
to the variance in firm-specific job amenities across all bootstrap samples.
The second step is to recalculate the plugin estimate of the variance using

V
[
χBRL

]
=

∑
J sizej

[(
J
J−1

) (
χ̂BRL − χBRL

)2 − π2j

]
∑

J sizej

where sizej denotes the size of firm j and χBRL represents the employment weighted
average of job amenities.

2. Estimation results

Table (C1) presents key information on the maximum likelihood estimation using
Equation (C1), separately for the periods 2012-2015 and 2016-2019. The first thing
worth noting is the sharp decline in endogenous employer-to-employer transitions in
Brazil over time. The immediate consequence is that job amenities in the latest period
are more noisily estimated. To account for this, I construct 95% confidence intervals
by reporting the 5th and 95th percentiles of all corrected plugin variance estimations
from each bootstrap.
The confidence intervals across samples confirm the suspicion that estimates in the

later period contain more noise, yet still suggest a significant difference in magnitude.

Table C1 —MLE estimation of firm-specific job amenities in log-BRL

2012-2015 2016-2019

Baseline estimation

M 10 Transitions (N) 8,002,800 M 10 Transitions (N) 4,609,276

T 21 Firms (J) 765,419 T 19 Firms (J) 498,859

γ 2.938 Bias: O(1/T) 0.0476 γ 3.855 Bias: O(1/T) 0.0526

Jackknife correction

γJK 5.412 Bias: O(1/T 2) 0.0022 γJK 2.680 Bias: O(1/T 2) 0.0027

Variance of job amenities

B 50 Non-corrected 0.0632 B 50 Non-corrected 0.4046

Corrected 0.0627
(0.0401,0.0891)

Corrected 0.4052
(0.1344,0.6850)

Notes: The table presents estimates, corrections, and key information on the maximum likelihood estima-
tion using Equation (C1), separately for the periods 2012-2015 and 2016-2019. The sample consists solely of
quarterly employer-to-employer transitions between establishments in the SCC sample. I use quarterly RAIS
employment spells for workers aged 18-54 with open-ended contracts in the urban private sector. I randomly
setM = 10 initial values for the parameter vector θ, which I keep across all T jackknife and B = 50 bootstrap
estimations for consistency. T corresponds to the average number of transitions used to identify each indi-
vidual job amenities fixed effect 2N/J. For each sample, I report the baseline γ and the jackknife correction
γJK , along with their respective biases. Finally, I report the baseline and corrected plugin estimators for the
variance of job amenities in log-BRL.


