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Motivation

Social interactions in the workplace are an important determinant of 

worker effort and firm productivity (Lazear, 1989; Rotemberg, 

1994). 

Defining, measuring, and estimating the effects of such interactions 

is not easy.

The literature on the topic relies on case studies (Hesselius, et al., 2009).

This paper: I analyse how the absence of a co-worker can affect 

other workers in the firm. 
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Introduction

Research question: How does the absence of a co-worker affect the 

remaining workers in the workplace?

Setup: Brazilian policy that allowed firms to offer extended maternity leave 

(EML) to their workers (from four to six months).

Empirical strategy: IV framework that uses the eligibility of co-workers as 

an instrument for their take-up decision.

Results:

Step 1: Estimate the causal effects of co-worker’s absenteeism on labour market 

outcomes.

Step 2: Analyse how the exposure to this policy affects other workers in the firm.

Step 3: Estimate the effects of the policy’s adoption on the firms. 
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Preview of results

Causal effects: Positive effects of co-worker’s absenteeism on wages, 

retention, and promotion prospects.

Other workers in the workplace: All workers benefit from having an absent 

co-worker.

Wages, probabilities of separation, layoffs, and promotions.

These effects are stronger for men.

Firm: Significant effects in the firm’s sex and average wages.

10% decrease in the proportion of women in high-skill positions; 

3% decrease in average female wages. 

Effects driven by promotions. 
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Institutional background (1): Mandatory leave

Maternity leave in Brazil has been a constitutional right since 1988.

Eligibility: be employed at the time of pregnancy.

Entitlements: 100% of wage replacement (for four months) if the salary is 

below 6,433.57 BRL (95% of female workers in the country).

Maternity payments are funded by the Brazilian Social Security 

System (INSS).

Empirical fact: virtually all workers use four months of ML.
Take-up

Take-up
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Institutional background (2): Voluntary leave

In 2010, Programa Empresa Cidadã (PEC, or Citizen Company 

Program) was introduced.

It allows workers to request two additional months of ML, increasing the 

benefit from four to six months.

To participate, firms need to opt in (no cost). 

The firm pays the additional leave and is refunded with a tax rebate by the 

end of the fiscal year. 

Only firms taxed on their real profits are eligible for this rebate.

Take-up

Take-up

20



The Effects of Co-worker Absenteeism on Labour Market Outcomes: 

Evidence from Brazil
Bruno Souza (University of Warwick) 7 /

Data

RAIS: a matched employer-employee dataset that covers the 

universe of formal employment in Brazil. Records from 2003 to 

2019.

Information on maternity leave spells 2007-2019. Sample selection: 

private-sector workers in eligible firms.

PEC’s adoption at the firm level. 

Receita Federal (Brazilian tax authority) data on the firm’s tax 

scheme to determine eligibility.

RAIS 2015

RAIS 2015

Staggered adoption

Staggered adoption

Matching

Matching
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Empirical framework: causal effects of co-workers’ absenteeism.

Formal definition

Formal definition

Ideal experiment

Ideal experiment

Target worker 𝒊 : a 

worker employed in 

firm that introduced 

PEC in the year of 

adoption (𝑘 = 0).
Sample restrictions: 

• Employed for at least two 

years.

Occupation

Occupation

Co-workers (ℂ𝑖): 
workers with the same 

4-digit occupation as 𝑖
in 𝑘 = 0. 

20



The Effects of Co-worker Absenteeism on Labour Market Outcomes: 

Evidence from Brazil
Bruno Souza (University of Warwick) 9 /

Empirical framework: causal effects of co-workers’ absenteeism.

Formal definition

Formal definition

Ideal experiment

Ideal experiment

Target worker 𝒊 : a 

worker employed in 

firm that introduced 

PEC in the year of 

adoption (𝑘 = 0).
Sample restrictions: 

• Employed for at least two 

years.

Occupation

Occupation

Co-workers (ℂ𝑖): 
workers with the same 

4-digit occupation as 𝑖
in 𝑘 = 0. 

Experiment:

Absent for 4 

months

Absent for 6 

months

Vs.

Effects of having a co-worker 

absent for extra 2 months: 

Absenteeism Effects
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• Have at least one co-

worker giving birth in the 

period (|𝕄𝑖| ≥ 1).

10 /

Empirical framework: causal effects of co-workers’ absenteeism.

Formal definition

Formal definition

Ideal experiment

Ideal experiment

Target mother: a co-

worker mothering a 

child in the 18-month 

window around 

PEC’s adoption 

(𝕄𝑖 ⊆ ℂ𝑖). 

Distance between the date of birth and PEC’s adoption (in days)

Target worker 𝒊 : a 

worker employed in 

firm that introduced 

PEC in the year of 

adoption (𝑘 = 0).
Sample restrictions: 

• Employed for at least two 

years.

Occupation

Occupation

Co-workers (ℂ𝑖): 
workers with the same 

4-digit occupation as 𝑖
in 𝑘 = 0. 
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• Have at least one co-

worker giving birth in the 

period (|𝕄𝑖| ≥ 1).
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Empirical framework: causal effects of co-workers’ absenteeism.

Formal definition

Formal definition

Ideal experiment

Ideal experiment

Identification 

hypothesis: 

The position of each 

target mother in this 

timeline is orthogonal

to the target worker.

Target mother: a co-

worker mothering a 

child in the 18-month 

window around 

PEC’s adoption 

(𝕄𝑖 ⊆ ℂ𝑖). 

Distance between the date of birth and PEC’s adoption (in days)

Target worker 𝒊 : a 

worker employed in 

firm that introduced 

PEC in the year of 

adoption (𝑘 = 0).
Sample restrictions: 

• Employed for at least two 

years.

Occupation

Occupation

Co-workers (ℂ𝑖): 
workers with the same 

4-digit occupation as 𝑖
in 𝑘 = 0. 
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The equation to be estimated is:

𝑦𝑖𝑡 = 𝛾𝑖 + 𝛽𝑃𝑜𝑠𝑡𝑘 𝑖𝑡 × 𝒂𝒊 + 𝜃𝑘 𝑖𝑡 + 𝑋𝑖𝑡
′ Γ + 휀𝑖𝑡

𝑦𝑖𝑡 is a measure of log-wages for target worker 𝑖 in year 𝑡. 

The main explanatory variable is 𝑎𝑖: the share of 𝑖’s co-workers 

using extended maternity leave 𝐸𝑀𝐿𝑖′ = 1 :

𝑎𝑖 =
σ𝑖′∈𝕄𝑖

1 𝐸𝑀𝐿𝑖′ = 1

𝕄𝑖

12 /

Empirical specification: OLS

Effects on other leaves

Effects on other 

leaves

Total number of 

co-workers on ML

Number of co-workers 

using extended ML=

OLS effects

OLS effects

Dynamic speficification

Dynamic 

speficification
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Empirical specification: OLS (2)

The equation to be estimated is:

𝑦𝑖𝑡 = 𝛾𝑖 + 𝛽𝑃𝑜𝑠𝑡𝑘 𝑖𝑡 × 𝒂𝒊 + 𝜃𝑘 𝑖𝑡 + 𝑋𝑖𝑡
′ Γ + 휀𝑖𝑡

𝛾𝑖 are individual fixed-effects.

𝜃𝑘 𝑖𝑡  are years-since-exposure fixed-effects.

𝑃𝑜𝑠𝑡𝑘 𝑖𝑡 = 1 𝑘 ≥ 0 denotes post-birth observations. 

𝑋𝑖𝑡
′  is a set of time-varying covariates at the worker and workplace 

level (age polynomials, industry, team’s size).

All regressions have standard-errors clustered at the establishment 

level.

13 / 20
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Empirical specification: IV

Instrument for 𝑎𝑖: the share of co-workers who are eligible to PEC.

𝑧𝑖 =
σ𝑖′∈ℂ𝑖

1 𝐷𝑜𝐵𝑖′ ≥ 𝐷𝑜𝐴𝑖′ 𝑗

𝕄𝑖

Validity:

Relevance: The eligibility of co-workers predicts their take-up.

Exclusion: The eligibility of co-workers is orthogonal to the target worker.

14 /

Balance

Balance

Pre-trends

Pre-trends

Relevance

Relevance

Exclusion

Exclusion

Variation

Variation

Total number of co-

workers on ML

Number of co-workers 

eligible to PEC=

Effects on other leaves

Effects on other 

leaves
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Empirical specification: LATE effects

OLS

Variation in 𝑎𝑖 driven by the 

adoption of the policy and the 

endogenous choice of co-workers to 

use extended ML.

Effects on the average target worker 

in the sample. 

Reduced form (ITT): Variation from 

co-workers’ eligibility (exogenous). 

IV

Variation in 𝑎𝑖 driven by the 

adoption of the policy only.

Effects on the marginal target worker 

who had 𝑎𝑖 shifted because of 𝑧𝑖 
(LATE theorem).

15 /

𝑦𝑖𝑡 = 𝛾𝑖 + 𝛽𝑃𝑜𝑠𝑡𝑘 𝑖𝑡 × 𝒂𝒊 + 𝜃𝑘 𝑖𝑡 + 𝑋𝑖𝑡
′ Γ + 휀𝑖𝑡
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0.044 × 0.25
=

1.1%

The average 

increase in wages of 

a target worker 

facing a 1 SD 

increase in the share 

of absent co-

workers.

Positive effects of co-worker’s absenteeism on wages

1 SD
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0.016 × 0.45
=

0.72%

The average 

increase in wages of 

a target worker 

facing a 1 SD 

increase in the share 

of co-workers 

eligible for PEC.

Positive effects of co-worker’s absenteeism on wages

1 SD
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Additional results

Robustness.

Placebo. 

Heterogeneity across different workplaces.

Heterogeneity by sex.

Separations, layoffs and promotions.

Exposure.

Take-up.

Spillovers.

Workplace over time.

Total effect.

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go

Go
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Conclusion

In this paper, I analyse how the introduction of a job amenity that increases 

absenteeism in the workplace affects wages and career trajectories.

I find evidence of absenteeism effects induced by the introduction of 

extended maternity leave at the firm.

These can harm workers if no enforcement mechanism is placed

• Worker: low maternity leave uptake , excessive investment from the worker.

• Firm: lower wages and rate of promotions for female workers. 

Policy implications:

Coordination, maternity (paternity) leave expansions, gender or group-specific policies, 

4-day work week (intensive and extensive margins of competition), alternative work 

arrangements (external validity).

20



Job Amenities, Competition, and Career Trajectories: Evidence from 

Brazil.
Bruno Souza (University of Warwick) 20 /

Thank you!

@brunoss42

bruno.souza@warwick.ac.uk

linkedin.com/in/brunoss42

sites.google.com/view/brunoss42
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All workers use four months of maternity leave
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Descriptives – RAIS 2015
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Descriptives – PEC adoption
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48% of participant firms joined the program within one year after its implementation.
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Weighting firms by their importance in terms of ML spells matters.
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Definition: target workers, target mothers, and co-workers.

Target worker 𝒊: a worker employed by the end of the calendar 

year of PEC’s adoption.

Co-workers (ℂ𝑖): all workers (with similar age and education) 

giving birth in the same 18-month window at firm 𝑗.

Target mothers (𝕄𝑖 ⊆ ℂ𝑖): any co-worker giving birth in the 18 

months around PEC’s adoption in each firm 𝑗.

Absenteeism: the proportion of workers in 𝕄𝑖 that use extended 

leave.

Absenteeism effect: effect of having a co-worker absent for additional two 

months (six instead of four months at home).
Return with solid fill
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Ideal experiment: random variation in the level of co-worker absenteeism.

Firm A

Absenteeism = = 0.2

Co-workers

Target worker

• 4 months of ML:

• 6 months of ML:

• 4 months of ML:

• 6 months of ML:

Vs.

Absenteeism = = 0.8

Return with solid fill
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Dynamic specification

The equation to be estimated is:

𝑦𝑖𝑡 = 𝛾𝑖 + 
𝑘=−3
𝑘≠−1

7

𝛽𝑘𝐷𝑖𝑡
𝑘 × 𝒂𝒊 + 𝜃𝑘 𝑖𝑡 + 𝑋𝑖𝑡

′ Γ + 휀𝑖𝑡

𝑡 and 𝑘 are calendar and event years, respectively.

Event time = year of PEC’s adoption.

𝐷𝑖𝑡
𝑘 = 1 𝑡 = 𝑘 are event-year indicators.

Return with solid fill
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ITT - Mothers with a higher share of competitors eligible to PEC observe higher 

wage trajectories up to 4 years post-birth.

Return with solid fill
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OLS effects of co-workers’ absenteeism is stronger 

Return with solid fill
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No eligibility effects on the target worker’s take-up of other leaves

Return with solid fill
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Good variation in the instrument

High share

Return with solid fill

Low share
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Groups with low and high share of eligible competitors are similar in observables

Return with solid fill
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Wage trajectories diverge for target mothers facing low and high absenteeism.

Return with solid fill
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Result 1: The eligibility of co-workers predicts their own take-up.

Return with solid fill
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Result 2: The eligibility of other target mothers predicts their take-up.

Return with solid fill
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Result 3: The eligibility of target mothers does not predict the take-up of a given 

target mother itself.
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Robustness

Return with solid fill
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Placebo date of adoption

Return with solid fill



The Effects of Co-worker Absenteeism on Labour Market Outcomes: 

Evidence from Brazil
Bruno Souza (University of Warwick)

Effects of absenteeism is unlikely to be present in all workplaces.

Higher dispersion in expected prizes: measured as wage growth in the 

workplace between 𝑘 = −2 and 𝑘 = 0.

Firm size growth: growth in firm size between 𝑘 = −2 and 𝑘 = 0.

Availiability of high-skill jobs: proportion of high-skill occupations in the 

firm in 𝑘 = −1.

Heterogeneity

Return with solid fill
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Sex

Return with solid fill
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𝑦𝑖 is an indicator for a target mother having a: 
Separation from firm 𝑓 at any year 𝑡 ∈ 0, 1, … , 5 .

Layoff from firm 𝑓 at any year 𝑡 ∈ 0, 1, … , 5 .

Promotion from firm 𝑓 at any year 𝑡 ∈ 0, 1,… , 5 .

𝑦𝑖 = 𝛼 + 𝛽1𝒛𝒊 + 𝑋𝑖𝑡
′ Γ + 휀𝑖𝑡

Separations, layoffs, and promotions

Definition

Definition

Return with solid fill
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Exposure to (female) absenteeism

DiD to estimate the effects of being exposed to female absenteeism:

𝑦𝑖𝑡
𝑀 = 𝛼 + 𝜌1𝑇𝑖 + 𝜌2𝑃𝑜𝑠𝑡𝑡

𝑀 + 𝜌3 𝑇 × 𝑃𝑜𝑠𝑡𝑀 𝑖𝑡 + 휀𝑖𝑡
𝑇𝑖 is an indicator for target workers exposed to PEC.

Comparison group: workers with similar observables (two years before PEC’s 

adoption) who were never exposed to PEC (similar firms that never adopted the 

program). 

𝑃𝑜𝑠𝑡𝑡
𝑀 is an indicator to denote observations 𝑀 = 2 years after PEC’s 

introduction. 

The baseline period is defined in the year prior the adoption.

𝜌3 is the effect of exposure to female absenteeism for workers exposed to 

PEC. 

Identification under parallel trends and no anticipation. 

Return with solid fill
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Return with solid fill
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Exposure and take-up are associated with higher probabilities of separation. 

Return with solid fill
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Exposure is also associated with a higher probability of reemployment
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Spillover effects

Empirical specification (following Hesselius et al., 2009):

𝑀𝐿𝑖 = 𝛼 + 𝛽1𝐸𝑖 + 𝛽2𝑧𝑖 + 휀𝑖

Return with solid fill
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𝑦𝑓𝑡 = 𝛼𝑓 + 𝛼𝑡 + 𝜇 × 𝑡𝑟𝑒𝑎𝑡𝑓 + 
𝑘=−3
𝑘≠−1

5

𝜆𝑘 × 𝐷𝑓𝑡
𝑘 𝛿𝑘 𝑡𝑟𝑒𝑎𝑡𝑓 × 𝐷𝑓𝑡

𝑘 + 휀𝑓𝑡

Significant decrease in the share of female workers in top occupations.

Definition of skill

Definition of skill

Return with solid fill
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Mechanism: Promotions

Promotions are defined as:

(a) Climbing the firm wage ladder: a worker in the top decile of the firm 

wage growth distribution.

(b) Climbing the labour market wage ladder: a worker in the top decile of 

the wage growth distribution of his/her market.

• A market is defined using four dimensions: sex, tenure group (3 years), region, 

industry (two digits), and occupation (four digits)

Return with solid fill
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Occupation

Brazilian Classification of Occupations (CBO2002): 6-digit code 

that identifies labour market occupations in Brazil.

Return with solid fill

203205: Civil Engineering Researcher

203215: Electric Engineering Researcher 

203220: Mechanic Engineering Researcher 

203225: Materials Engineering Researcher 

203230: Chemistry Engineering Researcher 

251205: Economist 

251210: Agricultural Economist 

251215: Finance Economist 

251220: Industrial Economist 

251225: Public Economist 

251230: Environmental Economist 

251235: Urban Economist 

 

123205: HR Director

142205: HR Manager

252405: HR Analyst

203005: Environmental Biology Researcher

203010: Animal Biology Researcher 

213110: Physicist (Acoustics) 

213115: Physicist (Atomic)

213120: Physicist (Cosmology) 

213130: Physicist (Fluids) 

213145: Physicist (Materials)
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Return with solid fill
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The policy has bite and increases absenteeism at the workplace.

Return with solid fill
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Definition of skill

Colonelly et al. (2020) group the Brazilian Classification of Occupations 

(CBO2002) into 4 categories:

High-skill – Managers+.

Medium high-skill – associates and technicians.

Medium low-skill – white collar.

Low skill – blue collar.

Similar results using the procedure proposed in Cortés and Pan (2020).

Here I rank each occupation in the dataset by their average wage in each region-year 

cell. I define high-skill occupations as those in the top quartile of this distribution

Return with solid fill
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