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Abstract

I use an instrumental variable approach to estimate the relationship between co-residence with
an elder and female labor force participation for urban and rural women in Brazil. I find that the
presence of a co-resident has a statistically significant and positive effect on the labor force
participation of rural women. The effect of co-residence on urban women is the reverse. I also
find that the negative effect is stronger for older urban women and the positive effect is weaker
for older rural women. This suggests that younger women who most likely have younger children
benefit more strongly from co-residency than older women with potentially more frail parents or
in-laws.

Section 1: Introduction

Women sandwiched between children and parents that need care often must weigh the

opportunity cost of working. The imminent care crisis faced by women around the world is

fueled by changing family conditions, such as increasing life expectancy, increasing female labor

force participation (FLFP), and a lack of formal care options. In Brazil, the aging population

often depends on younger generations, usually daughters, for care (Gori Maia and Sakamoto,

2016). Intergenerational support is particularly important in a country that has few resources for

elderly care, but it could negatively impact FLFP if women are required to provide informal care

services (Ramos et al., 1993). However, the exchange of support could work in both directions if

elderly co-residents provide childcare services to the household and enable women to join the

labor force (Gori Maia and Sakamoto, 2016). Therefore, the effect of family structure on female

labor force participation has garnered increasing attention in the last few decades.

Studies examining co-residency with elders in other regions of the world report mixed

results on whether the presence of a co-resident has a positive or negative impact on female labor

force participation. Co-residency could increase the care-giving responsibilities of women and

decrease their employment (Ettner, 1996; Johnson and Sasso, 2006; Heitmueller and Inglis,

2006). Other findings suggest that the presence of a co-resident could be an asset to the
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household by providing services such as help with housework and childcare that are otherwise

time consuming (Heckman, 1974; Ogawa and Ermisch, 1996; Arpino et al., 2012). Much of the

literature explores the relationship between co-residency and FLFP in Europe, the US, or East

Asia. However, Brazil has a cultural, demographic, and socioeconomic context that offers unique

insights into this relationship and is discussed further in section 2. My contribution to the

existing literature expands this research to a new country and examines how the effect of

co-residence is different for urban and rural areas.

Based on economic theory and the existing literature, I hypothesize that the effect of

co-residence on FLFP will be negative in an urban area and positive in a rural area. For this

paper, I define a co-resident as a parent or in-law of a married woman that lives under the same

roof as the family (Oishi and Oshio, 2006; Maurer-Fazio et al., 2011; Shen et al., 2016). The

literature identifies elder care responsibilities as a reason for a negative relationship and

childcare support as a reason for a positive relationship. Unlike rural areas, urban areas have

access to formal childcare services for working mothers. Therefore, in an urban area the

co-resident is not providing a service to the family that is otherwise unavailable. Due to space

constraints in urban Brazil, there are fewer benefits to same-roof co-residency in urban areas.

Most parents or in-laws likely choose to live nearby versus under the same roof if possible.

Same-roof co-residents in urban areas may therefore be more likely to need care than in rural

areas.

To test my hypothesis, I use Brazilian census data from 2000 and an instrumental variable

(IV) approach to estimate the differences in the relationship between urban and rural areas. The

IV approach is standard in the literature and is discussed further in section 5 (Sasaki, 2002;

Arpino et al., 2014; Posadas and Vidal-Fernandez, 2014; Compton, 2015; Shen et al., 2016; and
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Landman, 2018). I find co-residence has a negative impact on urban women’s labor force

participation and a positive effect on rural women’s labor force participation. When respondents

are divided into age cohorts, I find that the negative effect of co-residence is strongest for the

oldest urban women and the positive effect is weakest for the oldest urban women. This provides

evidence that age of women, in addition to socioeconomic context, is an important factor in how

co-residence affects FLFP.

The rest of this paper is organized as follows. Section 2 provides demographic and

socio-economic background on Brazil from the period 1990 to 2000. Section 3 explores the

relevant literature on family structure in Brazil, labor supply, and the relationship between

co-residence and female labor force participation. Section 4 describes the theoretical framework

for this relationship. Section 5 outlines the econometric model and section 6 discusses data and

the descriptive statistics. Section 7 and Section 8 present and discuss the results of the regression

analysis.

Section 2: Institutional Background

As a newly industrialized country (NIC), Brazil has experienced many socioeconomic

and demographic shifts in the last few decades. As with most NICs, Brazil has a foot in both the

lower middle income and higher middle income levels of economic development. The prominent

differences between its rural and urban areas are of interest to development economists. Brazil

has a tradition of multigenerational household structure and family support that has made up for

the lack of formal care infrastructure (de Korin and de Carvalho Perry, 2005; Turra et al., 2011).

However, informal care options may be overwhelmed by the increasing share of the population

aged 65 and older (Ramos et al., 1993). Therefore, Brazil’s NIC status, its culture, and
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demographic context make it an interesting location to study the relationship between FLFP and

co-residency.

In Brazil, increasing life expectancy and an aging population are putting pressure on

women who are usually responsible for the care of the elderly (Ramos et al., 1993). They are

faced with a tradeoff between work and care that could negatively impact the gains they have

made in labor force participation in the last few decades. Fertility rates have decreased and

female education rates have doubled (Lam and Marteleto, 2005), which contribute to the increase

in the female labor force participation rate from 34% of the total population to 39% (World

Bank, “Labor Force”) from 1990 to 2000. However, there has been a simultaneous increase in

the population aged 65 and older from 4.2% to 5.2% (World Bank, “Life Expectancy”) in the

same period. This is driven by greater life expectancies for Brazilians resulting from improved

access to clean water, sanitation services, healthcare, and technology (Chi-Ukpai, 2019). Elderly

parents or in-laws are living longer as a result of improved living conditions in Brazil, but this

could also add to the burden of caregiving responsibilities for married women. In 1999, the age

group of women with the highest labor force participation rate was 30-39 years old (van

Klaveren et al., 2009). These are also the women most impacted by the demographic changes in

Brazil going forward because they have both young children and older parents. Therefore, as life

expectancy increases so too must the availability of elder care options so women do not shoulder

the entire burden of care.

Despite Brazil’s aging population, the country lacks elder care infrastructure and the

available care is not evenly distributed throughout the country. Nursing homes and other forms

of structured geriatric care are concentrated in wealthier, urban areas (Garcez-Leme and Deckers

Leme, 2014), and are often private institutions (Ramos et al., 1993). Amongst multigenerational
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households, the elders that co-reside with their children are more dependent than those that live

alone (Ramos et al., 1993). In Brazil, Garcez-Leme and Deckers Leme (2014) find training

programs for familial informal caregivers are the most effective and cheap approach to elderly

care. However, relying on this solution could force more women out of the labor force as the

percentage of the population over 65 increases. The mixture of factors, including the lack of

formal care infrastructure, the culture of multigenerational household formation, and the aging

population make the study of the relationship between FLFP and co-residency in Brazil

interesting and timely.

Section 3: Literature Review

Contemporary research on the relationship between co-residence and female labor force

participation draws on a substantial body of literature on family economics and labor supply.

Early models explore the unique factors that influence female labor force participation. The

presence of young children makes market work less attractive and compensation is needed to

induce a woman to participate in market work (Heckman, 1974). Household responsibilities for

married women have implications for both their earnings and occupational choices (Becker,

1985). Carmichael and Charles (1998) suggest that caring has a negative impact on FLFP if the

substitution effect (caring responsibilities increasing the reservation wage) outweighs the income

effect (imposition of additional costs to the household). Additionally, FLFP takes a U-shape at

different levels of economic development because of the varying strength of the substitution and

income effects given socioeconomic context (Claudia Goldin, 1994).

The requirement of providing childcare can be modeled as a reduction in time available

to the mother, and these care responsibilities raise her reservation wage for entering the market
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(Heckman, 1974). However, alternative sources of childcare, such as co-residence with a

woman’s parents or in-laws, could shift some of the burden of housework away from a married

woman (Heckman, 1974). Subsequent studies build off Heckman’s model of childcare to suggest

that elder care could function in a similar manner as it relates to female labor force participation.

Ettner (1996) generalizes previous studies to explore caregiving more broadly and finds that

work hours are consistently reduced by caregiving, and that the effect is larger for women versus

men and for co-residence than for non-co-residential care. Heckman (1974) and Ettner (1996)

outline two different stories about the relationship between co-residence and FLFP: one where

co-residence has a negative effect, and one where it has a positive effect.

Many subsequent studies explore the relationship between co-residence and FLFP across

the world, with the greatest concentration being in the USA, Japan, and China. Table 1 lists

several studies ordered from highest to lowest GDP in USD and shows whether co-residence has

a positive or negative effect on FLFP. There is no clear geographic trend in the direction of the

effect nor is there a correlation with the economic development of the country. Studies in East

Asia tend to be more positive and studies in North America tend to be more negative, but Table 1

shows how findings remain mixed. Additionally, the average age of respondents tends to be

between 35-45 for most studies.

3.1 Negative Effect of Elder Care Responsibilities on FLFP

The presence of a co-resident can increase the caregiving responsibilities assigned to the

woman, especially if the co-resident has an illness or disability that is motivating their

cohabitation with the family.Research has shown that it is primarily women who are tasked with

caregiving responsibilities and that there is a negative correlation between informal caregiving
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and market responsibilities (Ettner, 1996; Johnson and Sasso, 2006). Table 1 shows at least eight

studies that find a negative relationship.

Table 1: Direction of the effect of co-residence by country

Country Citation
Rural or
Urban

Average
Sample Age

Effect on
FLFP

USA Kolodinsky and Shirey (2000) Both 47 Negative

Johnson and Lo Sasso (2006) Both 58 Negative

Posadas and Vidal-Fernandez (2013) Both 27 Positive

China Liu et al. (2010) Urban 43 Negative

Maurer-Fazio et al. (2011) Urban 33 Positive

Shen et al. (2016) Both 47 Positive

Japan Ogawa and Ermisch (1996) Both 38 Positive

Sasaki (2002) Both 30 Positive

Oishi and Oshio (2006) Both 38 Positive

Aydinbakar (2014) Both 39 Positive

UK Heitmueller and Inglis (2006) Both 35 Negative

India Husain and Dutta (2015) Both _ Positive

Dhanaraj and Mahambare (2019) Rural _ Negative

Italy Arpino et al. (2014) Both 37 Positive

Canada Compton (2015) Both 47 Mixed

Brazil Aragao and Villanueva (2021) Urban 37 Positive

Indonesia Magnani and Rammohan (2011) Both 38 Negative

Mexico Wong and Levine (1992) Urban 28 Positive

Egypt Diamond-Smith et al. (2015) Urban _ Negative

Peru Aragao and Villanueva (2021) Urban 37 Positive

Kyrgyzstan Landman et al. (2018) Both 32 Negative
Note: Countries are organized high to low by 2021 GDP in USD. Data is sourced from “GDP- (current USD),”
World Bank. Husain and Dutta (2015), Dhanaraj and Mahambare (2019), and Diamond-Smith et al. (2015) do not
provide the average ages of their sample because they group women into age cohorts.
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The characteristics of the women who want co-residents, and the characteristics of the

co-residents themselves help determine the direction of care. Kolodinsky and Shirey (2000) find

that co-residence decreases FLFP and number of hours worked, but argue that characteristics of

the family members drive this effect. Women that don’t have young children but have elderly

parents are not likely to receive the benefits of co-residency (Kolodinsky and Shirey, 2000).

When examining the division of time for married women with co-residents, Landmann et al.

(2018) find that women who co-reside spend the same amount of time on childcare and more

time on eldercare than women who do not co-reside. Co-residents with a disability are likely to

require more time-consuming care that would tighten a woman’s time constraint (Kolodinsky

and Shirey, 2000; Diamond Smith et al. 2015). Lastly, some studies have found that in-law

co-residents do not have as strong of a positive effect on FLFP as do co-residents who are the

woman’s own parents (Liu et al., 2010).

3.2 Positive Effect of Co-resident Child Care Support on FLFP

Co-residents can impose a duty of care on a married woman, but the services they

provide in the form of childcare and housework help can have substantial positive effects on

FLFP, especially if options for formal care are costly or non-existent. In the US, Posadas and

Vidal-Fernandez (2013) find that the positive impact of co-residence is greater for women from

disadvantaged socioeconomic backgrounds. In Italy, Arpino et al. (2012) similarly find that the

positive effect is stronger for less educated mothers with young children. Maurer-Fazio et al.

(2011) locate their study in China and find that the positive effect of co-residence is stronger for

migrant workers than non-migrant workers. These findings suggest that when the co-resident is

providing a childcare service that is otherwise inaccessible, whether because of high cost or
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unavailability, the positive benefit is stronger. As seen in Table 1, there are at least 12 studies that

find a positive relationship.

The cultural attitudes towards multigenerational households also shape the effect a

co-resident has on FLFP. Ogawa and Ermisch (1996) locate their analysis in Japan and

emphasize how cultural attitudes towards multigenerational household formation play a role in

co-residence and female employment patterns. Studies in a East Asian countries such as China

and Japan tend to find positive results (Ogawa and Ermisch, 1996; Sasaki, 2002; Oishi and

Oshio, 2006; Maurer-Fazio et al., 2011; Shen et al., 2016; Aydinbakar, 2020), particularly for

women whose co-residents are their own parents (Oishi and Oshio, 2006). Therefore, findings

are not necessarily transferable across cultures, regions, or socioeconomic contexts.

There are certain co-resident characteristics that the literature has identified as

contributing to a positive effect on FLFP. Aragao and Villanueva (2021) find that female

co-residents are more likely to take on housework and child care responsibilities than male

co-residents. Another important variation between studies is the strictness of the definition of

co-resident. Shen et al. (2016) and Compton (2015) both distinguish between same-roof

co-residents and proximity co-residence. Both studies find that the positive effect of co-residence

is stronger for proximity-defined co-residents. Compton (2015) finds a negative effect and Shen

et al. (2016) finds a diminished positive effect for same-roof co-residents.

3.3 Studies in the Americas

Most studies on FLFP and co-residency have located their analysis in Western Europe

because of the availability of detailed data or East Asia because of the cultural tradition of

multigenerational household structure. Most studies in North America use US data, but Wong
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and Levine (1992) find a positive effect of household structure on women’s economic activity in

Mexico. They restrict their sample to urban women that have at least one child born in the last

five years. These women, whose average age is 28 years, are the women most likely to benefit

from a co-resident providing childcare services. As expected, the authors find a positive effect.

Aragao and Villanueva (2021) compare the effect of kin co-residence on FLFP between Peru and

Brazil. Their criteria for co-residence extends to all kin ages 19-64 and their sample is limited to

urban women. The age limitations for their definition of kin exclude co-residents that are

advanced in age and in most need of care. The authors find positive effects in both Brazil and

Peru, with a stronger effect in Peru.

This paper contributes to the existing literature by examining the effect of co-residence

on FLFP in Brazil, which has a unique socioeconomic and demographic background. As a newly

industrialized country, the changes occurring in Brazil affect this relationship directly and make

it an interesting place to study. The previous paper about co-residence in Brazil used a different

measure of co-residence which excluded elderly aged 65 and older. The definition of

co-residence for this paper is focused on the parents and in-laws of female respondents, who can

provide both benefits to married women but also require time consuming care. Additionally, I

examine the differences between the effect of co-residence in urban and rural areas. The

economic development differences between these two types of areas in Brazil offer insights into

how the effect of co-residence varies at different levels of economic development.

Section 4: Economic Model

I use a model of labor supply that incorporates household production to study the positive

and negative effects on FLFP. The basic model presents a tradeoff between income and
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household time, where household time is more broadly defined as leisure activities and

housework, chores, errands, etc. In accordance with the literature, both goods are assumed to be

normal. Therefore, an increase of income (holding wage constant) predicts that the woman

would spend more time on household production. If wage increases, there is both a substitution

effect and an income effect. According to the substitution effect, since household time has gotten

relatively more expensive, the woman will substitute away from it. However, if household time

is a normal good, the income effect says that it will increase. Therefore, the overall effect on

household time is ambiguous.

In this model, the slope of the indifference curve (IC) represents how difficult it is for the

woman to substitute household time with purchased goods and services. Therefore, the steeper

the IC, the more the woman prefers to spend time in household production. Indifference curves

that are relatively flatter indicate that the woman is more willing to give up household time for

income. Therefore, the steepness of the ICs represent a woman’s personal preferences for income

and household time, which can influence whether she chooses to work with the additional time

(or reduction in time) provided to her by the presence of the co-resident.

4.1 The Positive and Negative Effects of Co-Residence on FLFP

There are at least two ways that the co-resident can affect the budget constraints of

married women, including through a change in the total time available to a woman or an increase

in the fixed costs faced by the household. The addition of a co-resident could cause a woman’s

total time to increase if the co-resident took over responsibilities that would normally be assigned

to a woman, such as childcare and housework. This causes an expansion to her budget constraint,

and according to the income effect, both household time and income will increase. As Figure 1a
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shows, the increase in time could be such that some of it is allocated to participation in the labor

force.

Figure 1: Time Increase and Fixed Cost Decrease

The co-resident could also present greater fixed costs to the household because they require

additional resources such as food or other goods. This can be modeled as a reduction in the

non-wage income of the household. The woman’s budget constraint shrinks and both household

time and income decrease due to the income effect. Figure 1b shows a case where the shrinking

of the budget constraint results in the woman entering the labor force. Intuitively, the woman

may enter the labor force to help cover the increased costs faced by the household due to the

presence of a co-resident.

The reverse of the first case describes how the addition of a co-resident can have a

negative effect on FLFP by demanding more time from the woman. The co-resident could

choose to move in with the family because they are in need of care that the woman could

provide. This would lead the budget constraint to shrink and all of a woman’s available time

could be required for elder care.
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4.2 Heterogeneity Amongst Co-Residents

The particular characteristics of a co-resident, such as gender, disability status, age, and

education level, can influence the effect that the co-resident has on the time constraints and costs

of the married woman. Additionally, the number of co-residents in the household and their

relationship to the married woman also contribute to the effect that a co-resident has on FLFP.

Female co-residents are more likely to take on housework and child care responsibilities (Aragao

and Villanueva, 2021), and therefore more likely to expand the woman’s time constraint.

Co-residents with a disability or those that are advanced in age are likely to require more

time-consuming care that would tighten a woman’s time constraint (Kolodinsky and Shirey,

2000; Diamond Smith et al., 2015). Co-residents that live in close proximity to the household,

but not under the same roof, are likely able to provide the benefits of co-residence without

presenting additional time or monetary costs (Shen et al., 2016; Compton, 2013). Additionally,

more than one co-resident could mean that the co-residents care for each other and don’t require

as much time from women.

The previous examples demonstrate how the addition of a co-resident could have a

positive or negative effect on FLFP through changes in her available time or increased costs.

Characteristics of the co-residents contribute to the kind of effects they have on time and cost

constraints faced by the household. As demonstrated, there is theoretical justification for the

ways a co-resident could cause changes to the woman’s budget constraint that could compel the

woman to enter the labor force or leave it.
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Section 5: Econometric Model

Similar to the literature, I use an IV approach (Sasaki, 2002; Arpino et al., 2014; Posadas

and Vidal-Fernandez, 2014; Compton, 2015; Shen et al., 2016; and Landman, 2018) and the

same instruments as Sasaki (2002) and Oishi and Oshio (2006). The instruments are home

ownership and house size. Having a larger sized house could make a family more open to

co-residency because if there is not enough space to fit another person, the family may be less

inclined to co-reside. Additionally, Oishi and Oshio (2006) find that home ownership

significantly increases the likelihood of co-residency with either parents or parents in law. An

explanation for the validity of home ownership as an instrument is that it implies more

permanent location for the family. A family may choose to own a house when they are more

certain in their careers or where they want to live, and therefore may be less inclined to move in

the years ahead. The stability of an owned house may be appealing to a co-resident who would

not want to move in with a family that may decide to move elsewhere in a few years. From the

household perspective, they may be less receptive to a co-resident if they foresee moving in the

near future because they would have to take the needs of the elderly parent into account.

To see the difference between urban and rural areas I run two separate regressions: one

with only rural women and one with only urban women.1 As a robustness check, I run a variation

that uses an interaction term between co-residence and urban that is discussed further in section

5.3. Equation 1 shows the regression model.

Yi = 0 + 1Xi + 3Vi + i (1)β β β ε

Yi stands for female labor force participation, Xi for co-residency, and Vi is a vector of control

variables including the number of children in the household, number of children under 5, age of

1 There is no meaningful efficiency gain by using an interaction term approach and there is no reason to believe the
coefficients on the control variables are the same.
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the eldest child, age of the youngest child, age, years of schooling, and husband's income. I am

interested in 1 which is the coefficient on co-residence. Observations are at the individual level.β

By using labor force participation as the measure for labor supply, I am interested in examining

conditions upon which a woman may decide to leave or join the labor force and not the changes

to the number of hours worked. It is important to note that the literature suggests that as a

measure, labor force participation is more responsive than hours worked (Ehrenberg and Smith,

2012).

5.1 Potential Sources of Bias

There is increasing recognition in the literature of simultaneity bias between co-residency

and female labor force participation. Co-residence can cause changes in FLFP by increasing

costs to the household or time availability. However, FLFP could also cause changes in

co-residency because the increased resources available to a household could enable them to

better support a co-resident. Therefore, the use of the ordinary least squares (OLS) will result in

biased coefficients. To correct for this, much of the literature uses an instrumental variable

approach along with linear probability, logit, probit, or tobit models (Sasaki, 2002; Shen et al.,

2016; Arpino et al., 2014; Posadas and Vidal-Fernandez, 2014; Compton, 2015; and Landman,

2018).2

Other sources of bias include omitted variable bias and attenuation bias. While omitted

variable bias is always a possibility, I do include many of the control variables that are most

frequently used in the literature. Additionally, attenuation bias is possible, but the measurement

of my independent variable, co-residence, is reasonably reliable. It depends on the census taker

2 I use a linear probability model instead of a logit or probit, despite my variable of interest being binary. In addition
to the marginal effects being preferable, using a logit or probit with instrumental variables requires the standard
errors to be corrected.
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accurately recording everyone that lives in the household and IPUMS’s technique for matching

mothers and fathers to their probable children.3

5.2 Limitations of This Study

There are limitations for the control and instrumental variables I include. Most notably,

some studies have detailed information about parental characteristics, including a measure of

mental state of the adult parent and whether they receive a pension (Shen et al., 2016). Shen et al.

(2016) expands the definition of co-resident to include parents of the respondent who live nearby

and can therefore provide benefits to the household without actually living there full time. I limit

my definition of co-residence to just parents or in-laws of the female respondent who live full

time in the household. The married woman’s birth order and number of siblings are often used as

instrumental variables (Sasaki, 2002; Oishi and Oshio, 2006; Shen et al., 2016), which is

information about my respondents that I do not have. The instrumental variables I use are

borrowed from the literature but are not without limitations. House size and ownership might be

correlated with household income, which factors into a woman’s decision to participate in the

labor force. Despite these limitations, however, the literature generally agrees that the

instrumental variables I use are still adequate tools, especially considering data limitations. In

order to check for instrument relevance and validity, I run F-tests and Sargan tests respectively. I

find that the instruments are strong for urban and rural areas and valid for urban areas. This will

be discussed further in section 7.2. I also run a Hausman test to see if IV estimates are consistent

where OLS estimates are not.

3 More information about IPUMS’s technique for matching parents and children can be found in “Family
Interrelationships” IPUMS. https://usa.ipums.org/usa/chapter5/chapter5.shtml.
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Additionally, the limitations to my method are that good instrumental variables are

difficult to find, performance in small samples may be poor, and the precision of IV estimates is

lower than that of OLS estimates (Mayoral, 2015). I use a linear probability model (LPM) which

has a common issue that its fitted values are not constrained to lie in the correct interval, so

predicted probabilities below zero or above one occur (Baum, 2012). However, there is

justification in the literature for applying a LPM to regress with binary variables. For instance,

Shen et al. (2016) use OLS regression in the first stage to attain their estimate of X1i and a linear

probability model in the second stage if Yi is a binary variable. Two defenses for using a LPM

are that it is only intended to approximate the true probability for a limited range of X values and

that its constant marginal effects are preferable to those of a binary probit or logit model (Baum

et al., 2012). This means that as long as the issues with applying the LPM are recognized, the

LPM is still a reasonable model to use in this context.

5.3 Variations and Additional Models

There are two variations on the primary model that I run. The first is an interaction term

between co-residence and urban and the second further subsets the respondents into ten year age

groups to see if the coefficient on co-residence changes based on the age cohort. It is important

to note that both Co-residence and Co-residence*Urban are endogenous. I use a similar approach

as Bhuiyan (2012) which involves using the two previously mentioned instruments and their

interaction with urban residence, for example (Rooms*Urban) and (Ownership*Urban), as

additional instruments.

Additionally, I run a variation that subsets the urban and rural data into age groups of

18-25, 26-35, 36-45, and 46-55 year old respondents. I use the same controls and instruments as
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before, but restrict the data to these age groups in order to compare how the effect of

co-residence may change with older versus younger respondents. Younger married women are

more likely to have children that need care while older women will most likely not have young

children but will have older parents. Therefore, I expect that restricting my sample based on age

cohort will change the co-resident coefficient.

I also run a regression that restricts the data to only households with co-residents to

examine how co-resident characteristics like age, gender, relation, and disability might affect

FLFP differently. I use OLS because all households have a co-resident which eliminates the

endogenous regressor and the need for an instrumental variable approach. A further description

of the equation, results, and discussion are included in section 7.3.

Section 6: Data

I use cross-sectional Brazilian census data from IPUMS-International that contains

2,803,154 observations in total, 24.3% of which are rural and 75.7% are urban observations.4

Most variables are at the individual level except household characteristics and constructed

household variables. For households that have co-residents, I have data on the number, the

average age, the average years of school, the average disability status, the average gender, and

the average relationship of the co-residents in the household.

IPUMS provides documentation on the measurement of urban and rural areas, labor force

participation, and co-residency. A respondent’s residence area is indicated by a binary variable

(0=Rural, 1=Urban), which is a distinction determined by local governments in Brazil. For the

census data from 2000, an urban area includes cities, towns, or isolated urban areas. Rural is

4 IPUMS is a part of the Institute for Social Research and Data Innovation at the University of Minnesota and
provides census data from around the world. Source: “Mission and Purpose,” IPUMS. University of Minnesota,
January 11, 2022, https://www.ipums.org/mission-purpose.
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Table 2. Summary Statistics for Individuals and Households

Location Rural Urban

Variable Mean SD Mean SD
Percent
Difference

Individual Characteristics

Age 35.373 9.736 35.855 9.303 1.353%

Years of School 3.53 2.982 6.764 4.13 62.833%

Labor Force Participation 0.422 0.494 0.52 0.5 20.807%

Household Characteristics

Family Size 5.253 2.118 4.594 1.666 13.385%

Number of Children 2.871 1.791 2.206 1.229 26.197%

Number of Children Under 5 0.651 0.847 0.484 0.691 29.427%

Age of Youngest Child 6.924 6.245 8.225 6.844 17.176%

Husband's Income 324.845 1499.08 883.591 2718.827 92.474%

Co-Resident 0.066 0.248 0.068 0.252 2.985%

Number of Rooms 5.422 1.971 5.884 2.448 8.173%

Home Ownership 0.708 0.455 0.768 0.422 8.130%

Observations 679,877 2,206,253
Note: Labor force participation (0=not participating, 1=participating), Co-resident (0=no co-resident,
1=co-resident), Home ownership (0=not owned, 1=owned).

defined as the remaining areas. Labor force participation is a binary variable (0=not in the labor

force, 1=in the labor force) that defines someone as being in the labor force if they are working

or seeking work within a set reference period. I construct a variable for co-residence using a

respondent’s mother’s person number and father’s person number, which indicate whether a

respondent’s mother or father lives in the household.5 I am able to identify co-residents that are

5 For every member of the house, IPUMS records the person number for that person’s mother, father, or spouse. This
allows researchers to easily link parents with their children or husbands with wives. I use these linking variables to
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either a woman’s own parents or in-laws. The co-resident variable I construct is binary, where it

takes the value of one if there is at least one co-resident and the value of zero if there is not. The

instrumental variable “Rooms” is measured as an interior area or compartment of a dwelling,

which includes bedrooms, kitchen, bathrooms, and rooms not connected to the main building.

Rooms used for non-household purposes, like workshops, garages, storehouses, etc. are

excluded. The instrumental variable “Ownership” is a binary variable (0=not owned, 1=owned)

and a dwelling is defined as owned if the household acquired their unit through a mortgage or

other lending arrangement. Not owned houses comprise those that are rented, subletted, or de

facto occupied. Following the methodology of similar studies, I restrict the respondents to

married women ages 18 years to 55 years (Ogawa and Ermisch, 1996; Husain and Dutta, 2015;

Aragao and Villanueva, 2021). Table 2 shows summary statistics for individual and household

characteristics.

Women residing in an urban area tend to have higher literacy rates, almost double the

number of years of schooling, and greater labor force participation than women residing in rural

areas. Urban husbands tend to have greater incomes. Urban families tend to be smaller and with

fewer children. I performed t-tests on the area mean differences for each variable, and all results

were significant. However, the percent difference in the means of home ownership, number of

rooms, and co-residency does not differ greatly between urban and rural areas. The percent

difference between FLFP in urban and rural areas is 20.807%, where 52% of urban women work

compared to 42% of rural women. Only 0.66% of rural households have a co-resident, which is

very similar to the urban percentage (0.68%), so the percent difference is only 2.985%. There

also does not appear to be significant differences between areas for my instrumental variables,

identify a married woman’s mother and father if they are in the house. Values for these variables are zero if the
woman does not have a parent, but are greater than one if she does. I use the same technique to identify her
husband’s mother and father. Therefore, I am able to see if a woman co-resides with her parents and her in-laws.
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which are the number of rooms (rural = 5.422, urban = 5.884) and home ownership rates (rural =

0.708, urban = 0.768).

For households that do have co-residents, summary statistics for co-resident

characteristics are presented in Table 3. Co-residents tend to be female and disabled in both

urban and rural areas. The percent difference in averages between areas is greatest for average

years of schooling (67.736%) and for average relation (33.522%). Co-residents in both areas tend

to be in-laws, but a greater share of co-residents in urban areas are parents.

Table 3. Summary Statistics for Co-Resident Characteristics6

Location Rural Urban

Variable Mean SD Mean SD
Percent
Difference

Number of Co-Residents 1.394 0.489 1.319 0.466 5.529%

Average Age 66.152 12.539 63.381 12.717 4.278%

Average Years of School 1.567 1.989 3.172 3.282 67.736%

Average Disability 0.812 0.369 0.824 0.364 1.467%

Average Gender 0.634 0.366 0.716 0.351 12.148%

Average Relation 0.221 0.415 0.31 0.462 33.522%

Observations 43,545 148,262
Note: Average Disability (0=not disabled, 1=disabled), Average Gender (0=male, 1=female), Average Relation
(0=in-law, 1=parent).

6 Average disability, average gender, and average relation are binary variables. They are computed by adding up the
relevant values for each co-resident in the household and dividing by the number of co-residents. In order to account
for households with multiple co-residents possessing a variety of characteristics, the average variable, for example,
average disability, is the sum of disability values for each co-resident, divided by the number of co-residents. For
example, a household with three co-residents, 1 not disabled, 2 disabled would return a value of 0.67 ((0+1+1) / 3).
This same logic is used to calculate the average gender of co-residents in the household and the average relation of
co-residents in the household.

22



Section 7: Results

This section presents the results of the instrumental variable regressions for urban and

rural women and for different age groups of women. For comparison, OLS estimates can be

found in the appendix 9.1. Additionally, I present the results from a secondary model for only

households with co-residents in order to estimate the effect of different co-resident

characteristics on FLFP.

7.1 Results for Urban and Rural Women

The first and second stage results are shown in Table 4. First stage results show that in

both rural and urban environments, home ownership and the number of rooms have a positive

and statistically significant effect on co-residence, which is similar to the findings in the

literature (Sasaki, 2002; Oishi and Oshio, 2006). The second stage results show that the

coefficient on co-residence is positive and significant for rural households. The presence of a

co-resident increases FLFP by 50.9%. The coefficient on co-residence is negative and

statistically significant for urban households. The presence of a co-resident decreases FLFP by

76.0%.

The signs on the coefficients for the control variables are similar to the results found in

the rest of the literature (Oishi and Oshio, 2006; Maurer-Fazio et al., 2011). In rural and urban

areas the coefficient on the number of children under 5 has a significant negative effect on FLFP

(rural = -13.3%, urban = -10.2%). Women with more years of schooling have a higher labor

force participation for both urban and rural areas, but the coefficient is greater for urban women.

Family size is negatively correlated with FLFP in rural areas, but positively correlated in urban

areas. In a rural area a larger family may place more time demands on the woman in terms of
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Table 4. IV: Effect of Co-residence on FLFP in Rural and Urban Areas

Location Rural Urban

First Stage Second Stage First Stage Second Stage

Co-Resident __ 0.509 *** __ -0.760 ***

__ (0.022) __ (0.022)

Age -0.001 *** 0.004 *** -0.001 *** -0.003 ***

(0.00002) (0.0001) (0.00004) (0.0001)

Disability Status 0.006 *** 0.047 *** 0.0071 *** 0.071 ***

(0.001) (0.003) (0.001) (0.002)

Years of School 0.001 *** 0.022 *** 0.001 *** 0.030 ***

(0.00004) (0.0002) (0.0001) (0.0001)

Family Size 0.121 *** -0.066 *** 0.127 *** 0.098 ***

(0.0001) (0.003) (0.0002) (0.003)

Number of Children -0.133 *** 0.083 *** -0.141 *** -0.102 ***

(0.0002) (0.003) (0.0003) (0.003)

Age of Youngest Child -0.004 *** 0.001 *** -0.003 *** -0.005 ***

(0.00004) (0.0002) (0.0001) (0.0001)

Number of Children
Under 5 -0.007 *** -0.045 *** -0.003 *** -0.109 ***

(0.0003) (0.001) (0.0004) (0.001)

Husband's Income -0.000 *** -0.000 *** -0.000 *** -0.000 ***

(0.000) (0.000) (0.000) (0.000)

Ownership 0.028 *** __ 0.024 *** __

(0.0003) __ (0.001) __

Number of Rooms 0.013 *** __ 0.007 *** __

(0.0001) __ (0.0001) __

Constant -0.209 *** 0.250 *** -0.205 *** 0.281 ***

(0.001) (0.006) 0.002 (0.005)

Observations 679,877 2,206,253
Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01. Results of an instrumental variable approach. Instruments are the number of
rooms and ownership. Robust standard errors are reported. The base group for disability status is not disabled, for
home ownership is not owned, and for co-resident is no co-resident.
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care and housework. However, for an urban area, a larger family may present significant

additional costs to the household, which would encourage a woman to enter the labor force.

Lastly, husband’s income has a negative, but minimal impact on FLFP and is highly significant

for both rural and urban households.

A variation that I run on the primary regression is to further divide urban and rural

women into different age groups. Table 5 reports the coefficient of co-residence for each age

group. The signs on the coefficients remain positive for rural women and negative for urban

women. However, the magnitude of the co-residence coefficient changes depending on the age

cohort.

Table 5: IV regressions by urban or rural residence and age group

Location Rural Urban

Age 18-25

Co-resident Coefficient 0.360 *** -0.243 ***

(0.035) (0.018)

Age 26-35

Co-resident Coefficient 0.671 *** -0.418 ***

(0.043) (0.031)

Age 36-45

Co-resident Coefficient 0.458 *** -0.742 ***

(0.051) (0.051)

Age 46-55

Co-resident Coefficient 0.299 *** -0.860 ***

(0.087) (0.071)
Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01Results of an instrumental variable
approach. Instruments are the number of rooms and ownership. Robust standard
errors are reported.
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For rural women, the magnitude of the positive effect increases to a peak of 67.1% for

women aged 26-35 before decreasing to a low of 29.9% for women aged 46-55. This means that

the positive impact of a co-resident on labor force participation is greatest for women between

the ages of 36-45, which is when they would most likely have children. For urban women, the

co-resident coefficient is always negative, but the negative effect increases in magnitude as the

female respondents age. For women aged 18-25, a co-resident decreases FLFP by 24.3%, which

is much lower than the 86.0% decrease reported for the 46-55 cohort. This suggests that younger

women with younger children could be receiving more positive benefits from co-residence than

older women, whose parents are older and more likely in need of care.

7.2 Robustness Checks

I run several standard tests, use a different functional form for the variable age and an

interaction term for co-residence and urban to check the robustness of my results. The results of

the Hausman test for endogeneity reject the null hypothesis that OLS and IV estimates are

equally consistent, therefore, IV estimates are preferable to OLS. The F-tests for the relevance of

home ownership and number of rooms as instruments were statistically significant, allowing me

to reject the null hypothesis that the instruments are weak for both urban and rural areas. For the

urban subset, the overidentification test to check the validity of the instruments does not reject

the null hypothesis that the instruments are valid (J-Statistic = 0.74, p-value = 0.39). However,

for the rural subset, the overidentification test for instrument validity rejects the null hypothesis

that the instruments are valid. I performed a Breusch-Pagan test to determine if there is

heteroskedasticity in the data and rejected the null hypothesis that there is not. Therefore, I use

robust standard errors.
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Similar to Shen et al. (2016), I use age squared as an alternative functional form for age

to account for the non-linear relationship between age and a woman’s labor supply. However, my

results were very similar to when I only controlled for age. The coefficient on the interaction

term between co-residence and urban was negative, which is in agreement with the results of the

primary model.7 The interaction term approach forces the coefficients on the control variables to

be the same. However, the results of the primary regression model indicate this is not the case.

As Table 4 shows, the coefficients for urban versus rural control variables are quite different.

7.3 Results for the Effect of Co-resident Characteristics on FLFP

In addition to the primary regression, I run another regression of several co-resident

characteristics on FLFP to get a sense for how different characteristics affect FLFP. The

regression model is given by equation 2.

Yi = 4 + 5AvgAgei + 6AvgEducationi + 7AvgDisabilityi + (2)β β β β
8AvgGenderi + 9AvgRelationi + 10Vi + iβ β β ε

Yi stands for female labor force participation. The characteristic variables represent the average

value for all co-residents in the household. Vi is the same vector of controls as in the primary

model. I am interested in 5 through 9, which are the coefficients for my characteristic variables. β β

Table 6 only reports the coefficients on the characteristics, but the complete results table with

control coefficients can be found in appendix 9.2.8 An increase in the average age of co-residents

in the household has a statistically significant and negative effect on FLFP for urban women.

Co-resident age was positive but insignificant for the rural respondents. Certain characteristics,

including being disabled or a woman’s own parent, have a positive and statistically significant

8 The Variance Inflation Factor (VIF) table is included in appendix 9.3. All values are lower than 5, suggesting that
multicollinearity is not a problem.

7The magnitude of the coefficient on the interaction term of co-residence and urban was greater than one -1.024.
Additionally, the J-Stat was quite large, indicating that my instruments are not valid.
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effect on FLFP for urban women. The co-resident being female has a positive and statistically

significant effect on FLFP for both rural and urban women. The positive correlation between

gender and FLFP is in agreement with the literature (Aragao and Villanueva, 2021) and the

positive correlation between the co-resident being the woman’s own parent and FLFP is as well

(Oishi and Oshio, 2006).

The positive coefficient on disability status is unanticipated and merits investigation by

future studies. However, it could be explained by the definition for disability used in the 2000

Brazilian census. A person is coded as disabled if they have lost a limb, hand, foot, have a mental

disability, or reported difficulty seeing, hearing, or walking (IPUMS-I). Therefore, the disabled

Table 6. OLS: Effect of Co-resident Characteristics On FLFP
Location Rural Urban

Co-Resident Characteristics

Average Age 0.0001 -0.002 ***

(0.0003) (0.0002)

Average Years of School 0.025 *** -0.0004

(0.001) (0.0004)

Average Disability Status 0.005 0.009 ***

(0.007) (0.004)

Average Gender 0.052 *** 0.040 ***

(0.006) (0.004)

Average Relation 0.002 0.048 ***

(0.006) (0.003)

Observations 43,545 148,262
Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01. Robust standard errors are reported. The base group for disability
status is not disabled, for gender is male, for relation is in-law.
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variable may have less meaning for elderly co-residents who most likely suffer from hearing

loss, sight loss, or mobility issues as a result of old age. As the summary statistics in Table 3

show, over 80% of urban and rural co-residents are classified as disabled under this definition.

For rural co-residents, an increase in the average education of the co-resident has a positive and

statistically significant effect on FLFP. Similar to their rural counterparts, female co-residents

have a positive effect on FLFP.

Section 8: Discussion

The literature finds a mix of positive and negative relationships for the effect of

co-residence on FLFP. Both directions of the effect of co-residence are grounded in economic

theory. This motivated my study into whether there are differences in the direction of the

relationship in rural and urban areas. My findings provide evidence that there are differences

between these two areas that influence the direction of the effect. I find that urban co-residents

have a statistically significant and negative effect on FLFP and that rural co-residents have the

opposite effect. Restricting the sample by age cohorts provides evidence that co-residence affects

women of varying age groups differently. Furthermore, limiting the sample to just households

with co-residents reveals trends in how co-resident characteristics affect FLFP differently. This

section discusses the theoretical and Brazilian context for these results.

8.1 Opposing Directions of Effect for Rural and Urban Women

The positive correlation for rural households is consistent with much of the literature and

has theoretical and contextual justification. The addition of a co-resident increases FLFP by

50.9%. This value is very different from the OLS estimate of 6.1%, but a downward bias on the
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OLS estimates is expected due to unobserved preferences such as traditional values and filial

piety (Shen et al., 2016). It suggests that the co-resident could be providing benefits to the

household, such as childcare, that enables the woman to enter the labor market. Formal child care

services in Brazil are scarce and often do not extend to rural areas (Aragao and Villanueva,

2021). Rural women in this sample tend to have younger children than their urban counterparts

and their mean family size is 13.385% larger. Therefore, the lack of formal childcare options

makes the co-resident providing this informal service to the family a benefit. However, it is

important to consider that rural areas may not have eldercare infrastructure, so the elder could

also impose further time constraints on the woman. A negative correlation between co-residency

and FLFP might be less likely to occur in rural areas because there could be more nearby family

or community members that can help support the elder.

The theoretical explanation for a negative relationship between co-residence and FLFP

found in urban households identifies that the co-resident could present greater time constraints

on the woman because they need care. There are at least three reasons why this is more likely in

an urban area than a rural area. The first is that re-employment becomes more difficult in an

urban area after it has been disrupted by care responsibilities (Shen et al., 2016). If a woman

leaves her job to care for an elder, her chances of finding employment again might be lower in an

urban area versus a rural area.

Unlike in rural areas, urban areas in Brazil have greater access to non-family childcare

options. In 1996 Brazil passed an education law that recognized day care centers for children

aged 0-3 and preschools for 4-6 year olds as educational institutions (Choi, 2006). While

non-mandatory, this law did help early child care services be better integrated into the education

system. Between 1998-2002, municipal daycare enrollments declined by 6.5% and private
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daycare enrollments increased by 19%, with the greatest share of this increase being in wealthier

regions (Choi, 2006). This demonstrates that the options for formal childcare vary greatly

between wealthier urban areas and poorer rural areas. Unlike rural women, urban women do

have more access to non-family care options, which means the positive benefit provided by the

co-resident may be less strong.

A third possible explanation for the negative relationship in urban areas is that my

definition of co-resident is limited to just co-residents that live under the same roof as the

married woman instead of nearby. Shen et al. (2016) expands the definition of co-residents to

include those that live near a family, not just in the same dwelling. They find that the positive

effect of co-residence is stronger for nearby co-residents versus same-roof co-residents. Using

data from Canada, Compton (2015) similarly finds a positive relationship for proximity defined

co-residence, but a negative relationship for same-household defined co-residence. Due to the

space constraints in urban Brazil, it is likely that most parents or in-laws of a married woman

would choose to live nearby if they are able and still provide benefits to the household. The strict

definition of co-residence that I use means that I am only including those that are living with the

family, and may not be able to live on their own because they need time-consuming care.

Many of the studies in the literature emphasize elder care responsibilities (Johnson and

Lo Sasso, 2006; Heitmueller and Inglis, 2006) and characteristics of the co-residents like gender

and disability (Kolodinsky and Shirey, 2000) as the causes behind the negative relationship. As

previously discussed, the limitations on my definition of co-residence could make it so that the

co-residents I include are more in need of care. Furthermore, among households that have

co-residents, more are disabled in urban households. The regression of co-resident characteristics

on FLFP finds a negative correlation between co-resident age and FLFP for urban women. These
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findings offer additional evidence that the liability associated with elder care is driving the effect

of co-residence on FLFP for urban households.

8.2 Variation in the Co-resident Coefficient by Age Cohort

Elder care responsibilities are increasingly likely the older a co-resident is because of the

frailty and illness that accompany old age. By further dividing the sample of respondents into age

groups, I look at whether the coefficient on co-residence changes for women of different age

cohorts. I find that even though the sign of the coefficient on co-residence remained positive for

rural women, the magnitude decreased for the oldest cohort. The same is true for urban women.

The coefficient on co-residence remained negative for all urban age groups, but it decreased

FLFP by 24.3% for the youngest cohort and by 86.0% for the oldest cohort. For contrast, FLFP

decreased by 76% when the respondents were not divided into age groups. Figures 5 and 6 show

how the coefficient on co-residence varies by age group.

Figure 5: Rural Estimates by Age Group Figure 6: Urban Estimates by Age Group
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Figure 5 shows that the coefficients on co-residence for rural women have a parabolic shape,

where the largest coefficient is for 26-35 year olds (increased FLFP by 67.1%) and the lowest is

for 46-55 year old women (increased FLFP by 29.9%). Both of these values are different from

the 50.9% FLFP increase when the women were not divided into age cohorts. This suggests that

rural co-residents have the greatest positive impact on FLFP when women are most likely to

have young children. The positive effect is weakest for older women who would not have young

children but would have older parents or in-laws. Figure 6 shows the increasing negative

magnitude of the coresident coefficient for urban women. These results offer further support for

the claim that eldercare responsibilities are driving the negative impact of co-residence on FLFP.9

8.4 Implications for Economic Development, Limitations, and Avenues for Future Research

This study contributes to the literature by examining how co-residence affects FLFP in

different socio-economic contexts. Previous studies have analyzed this relationship in the US,

Western Europe, India, China, and Japan and have found mixed results. These studies are not

necessarily comparable because of the significantly different cultural attitudes toward

co-residence and tradition of multigenerational households across these countries. As a NIC,

Brazil’s urban and rural areas are at very different levels of economic development. Therefore,

examining the differences in how co-residence affects FLFP in urban and rural areas in Brazil

can provide insights into how this relationship changes at different levels of economic

development. As both a driver and outcome of economic growth, many low and middle income

countries pursue policies to increase FLFP. The results of this study provide evidence that in

9 It could be possible that the differences between urban and rural effects on FLFP are being driven by very different
age compositions between the two samples. However, I examined the proportion of women in each age group for
urban and rural samples and the proportions are very similar. This rules out the idea that the sign difference is the
result of predominantly younger women in the rural sample or mostly older women in the urban sample.
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rural areas, a co-resident can have significant and positive effects on FLFP. The co-resident could

provide widely unavailable services, such as childcare support, which can be a great benefit to

the family. This suggests that if resource constraints limit a country’s ability to develop childcare

infrastructure, encouraging co-residence might be a useful alternative. Ultimately, my results

demonstrate the importance of socio-economic context to understand the relationship between

co-residence and FLFP, and that results are not transferable between areas.

There are some limitations to this study and opportunities for future research to expand

on these findings. I suggest that the mechanisms for a co-resident to affect FLFP are through help

with childcare or the imposition of elder care responsibilities on women. While these

mechanisms are grounded in theory and can explain my results, I am unable to measure them

directly. Due to data limitations, I can not directly observe if the addition of a co-resident leads to

a woman’s hours of housework or childcare decreasing. Additionally, I do not have a measure for

hours of eldercare, and therefore, I can not definitively say that eldercare responsibilities are the

reason the woman is working less. Another limitation is my instruments, which although found

to be valid by the literature, were not valid for my rural sample.

Future research should explore the mechanisms that are driving the positive or negative

effect more directly. Data that includes information about how women allocate their time on an

hourly basis would be useful to determine if the amount of time women spend caring for their

children decreases with the presence of a co-resident and if the amount of time they work

increases. Furthermore, more information about the co-resident and whether they need support

from the married woman or are mostly self-sufficient would allow researchers to study the

effects of elder care more directly.
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Section 9: Conclusion

A co-resident such as a parent or in-law can positively or negatively impact a woman’s

labor force participation decision. The model of labor supply that incorporates household

production describes how a co-resident can shift a woman’s budget constraint and cause changes

to her labor force participation decision. I find that for urban women, a co-resident has a

significant negative impact on FLFP, but for rural women, the impact is significantly positive.

These findings emphasize that socioeconomic context is very important for determining how

policies that encourage or discourage co-residence affect FLFP. Future research should

investigate geographic differences in the effect of co-residence in other countries because this

research has demonstrated how important country-specific context is to this relationship.
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Section 10: Appendix

10.1 OLS Regression of Co-residence on FLFP
Location Rural Urban

Co-Resident 0.061 *** -0.011 ***

(0.003) (0.002)

Age 0.004 *** -0.002 ***

(0.0001) (0.0001)

Disability Status 0.052 *** 0.063 ***

(0.004) (0.002)

Years of School 0.023 *** 0.027 ***

(0.0002) (0.0001)

Family Size -0.011 *** 0.001 *

(0.0006) (0.0004)

Number of Children 0.023 *** 0.004 ***

(0.0008) (0.0005)

Age of Youngest Child -0.001 *** -0.003 ***

(0.0002) (0.0001)

Number of Children Under 5 -0.050 *** -0.105 ***

(0.001) (0.0006)

Husband's Income -0.0000 *** 0.0000 ***

(0.0000) (0.0000)

Constant 0.178 *** 0.421 ***

(0.005) (0.003)

Observations 679,877 2,206,253
Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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10.2 OLS Regression of Co-resident characteristics on FLFP
Location Rural Urban

Co-Resident Characteristics

Average Age 0.0001 -0.002 ***
(0.0003) (0.0002)

Average Years of School 0.025 *** -0.0004
(0.001) (0.0004)

Average Disability Status 0.005 0.009 ***
(0.007) (0.004)

Average Gender 0.052 *** 0.040 ***
(0.006) (0.004)

Average Relation 0.002 0.048 ***
(0.006) (0.003)

Household Characteristics

Family Size -0.012 *** -0.003 ***
(0.001) (0.001)

Number of Children 0.018 *** 0.010 ***
(0.002) (0.001)

Number of Children Under 5 -0.046 *** -0.091 ***
(0.004) (0.002)

Age of Youngest Child -0.001 -0.003 ***

(0.001) (0.0004)
Husband's Income 0.000 -0.00001 ***

(0.000) (0.000)
Age 0.006 *** 0.001 ***

(0.0004) (0.0003)
Years of School 0.018 *** 0.029 ***

(0.001) (0.0004)
Disability Status 0.054 *** 0.063 ***

(0.015) (0.009)
Constant 0.127 *** 0.357 ***

(0.027) (0.014)
Observations 43,545 148,262
Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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10.3 Variance Inflation Table for Co-Resident Characteristics Model

Urban Rural

Coresident characteristics

Average Age 2.383374 2.224426

Average Years of School 1.341771 1.277448

Average Disability 1.098851 1.096374

Average Gender 1.043845 1.027333

Average Relation 1.104957 1.15564

Respondent characteristics

Number of Children 1.601636 2.05065

Age 3.897251 3.464107

Husband’s Income 1.088258 1.043443

Family Size 1.442413 1.709564

Years of School 1.366112 1.29872

Age of Youngest Child 3.275033 2.972453

Disabled 1.016751 1.022647

Number of Children Under 5 2.08944 2.098952

38



References

Aragao, Carolina, and Aida Villanueva. "How do mothers work? Kin coresidence and mothers'
work in Latin America." Demographic Research, 2021, 45, pp. 917-956.

Arpino, Bruno; Chiara D Pronzato and Lara P Tavares. “The Effect of Grandparental Support on
Mothers’ Labour Market Participation: An Instrumental Variable Approach.” European
Journal of Population, 2014, 30, pp. 369-390.

Aydinbakar, Aysenur. “Living Arrangement and Mother’s Employment in Japan.” EGE
Academic Review, 2020, 20 (4), pp. 319-331.

Baum, Christopher F.; Yingying Dong; Arthur Lewbel; and Tao Yang, “Binary Choice Models
with Endogenous Regressors,” Stata Conference, San Diego, 2012.

Baum, Christopher F. “Instrumental Variables: Overview and advances,” UKSUG, London,
2007.

Becker, Gary S. “Human Capital, Effort, and the Sexual Division of Labor.” Journal of Labor
Economics, 1985, 3 (1), pp. S33-S58.

Bhuiyan, Muhammad Faress. “Relative Consumption: A Model of Peers, Status, and Labor
Supply.” American Journal of Agricultural Economics, May 2012, pp. 1-8.

Campos de Lima, Everton Emanuel; Maria Carolina Tomás; and Bernardo Lanza Queiroz. “The
sandwich generation in Brazil: demographic determinants and implications.” Revista
Latinoamericana de Población May 2015.

Carmichael, Fiona and Sue Charles. “The Labor Market Costs of Community Care.” Journal of
Health Economics, May 1997, 17, pp. 747-765.

Chi-Ukpai, Chinanu. “Life Expectancy in Brazil.” The Borgen Project, 2019,
https://borgenproject.org/life-expectancy-in-brazil/.

Choi, Soo-Hyang. “Policy Review Report: Early Childhood Care and Education in Brazil.”
Division for the Promotion of Basic Education, Education Sector, UNESCO, August
2006.

Compton, Janice. “Family Proximity and the Labor Force Status of Women in Canada.” Review
of Economics of the Household, 2015, 13, pp. 323-358.

39



Diamond-Smith, Nadia; David Bishai; and Omaima El Gibaly. “Intergenerational Co-Residence
and Women’s Work and Leisure Time in Egypt.” Demographic Research July-December
2015, 33, pp. 909-938.

Dhanaraj, Sowmya and Vidya Mahambare. “Family structure, education and women’s
employment in rural India.” World Development, 2019, 115, pp. 17-29.

De Korin, E., Sueli de Carvalho Perry, Monica McGoldrick, Joe Giordano, and Nydia
Garcia-Preto. "Brazilian families." Ethnicity & Family Therapy, Aug 2005, pp. 166-177.

Ehrenberg, R.G,, and R.S. Smith. "Modern Labor Economics: Theory and Public Policy (Donna
Battista, Ed)." Boston: Pearson Education, Inc, 2012.

Ettner, Susan L. “The Opportunity Costs of Elder Care.” The Journal of Human Resources,
Winter 1996, 31 (1), pp. 189-205.

Fitzpatrick, Jacki and Agnaldo Garcia. “Families in Brazil.” In The Wiley Blackwell
Encyclopedia of Family Studies, 2-6, John Wily & Sons, Inc., 2016.

Garcez-Leme, Luiz E and Mariana Deckers Leme. “Costs of elderly health care in Brazil:
challenges and strategies.” Medical Express, 2014, pp. 3-8.

Goldin, Claudia. “The U-Shaped Female Labor Force Function In Economic Development and
Economic History.” NBER Working Paper, April 1994, pp. 1-40.

Gori Maia, Alexandre and Camila Strobl Sakamoto. “The impacts of rapid demographic
transition on family structure and income inequality in Brazil, 1981-2011.” Population
Studies, 2016, 70 (3), pp. 293-309.

Heckman, James J. “Effects of Child-Care Programs on Women’s Work Effort.” Journal of
Political Economy, March 1974, 82 (2), pp. S136-S163.

Heitmueller, Axel, and Kirsty Inglis. "The earnings of informal carers: Wage differentials and
opportunity costs." Journal of health economics, 2006, 26 (4), pp. 821-841.

Husain, Zakir and Mousumi Dutta. “Grandparental Childcare and Labour Market Participation of
Mothers in India.” Economic and Political Weekly, 2015, 50 (21), pp. 74-82.

Johnson, Richard W and Anthony T Lo Sasso. “The Impact of Elder Care on Women’s Labor
Supply.” Inquiry, Fall 2006, 43, pp. 195-210.

40



Kolodinsky, Jane and Lee Shirey. “The Impact of Living with an Elder Parent on Adult
Daughter’s Labor Supply and Hours of Work.” Journal of Family and Economic Issues,
Summer 2000, 21 (2), pp. 149-175.

Lam, David A and Leticia Marteleto. “Small Families and Large Cohorts: The Impact of the
Demographic Transition on Schooling in Brazil.” In The Changing Transitions to
Adulthood in Developing Countries: Selected Studies, edited by Cynthia B Lloyd, Jere R
Behram, Nelly P Stromquist, and Barney Cohen, 56-83, The National Academies Press,
2005.

Landman, Andreas; Heiki Seitz; and Susan Steiner. “Patrilocal Residence and Female Labor
Supply: Evidence from Kyrgyzstan.” Demography, 2018, 55 (6), pp. 2181-2203.

Liu, Lan; Xiao-yuan Dong; and Xiaoying Zheng. “Parental Care and Married Women’s Labor
Supply in Urban China.” Feminist Economics, 2010, 16 (3), pp. 169-192.

Magnani, Elisabetta and Anu Rammohan. “Aging and the Family in Indonesia: An Exploration
of the Effect of Elderly Care-Giving on Female Labor Supply.” Journal of Income
Distribution, June 2011, pp. 110-130.

Maurer-Fazio, Margaret; Connelly, Rachel; Chen, Lan and Lixin Tang. “Childcare, Eldercare,
and Labor Force Participation of Married Women in Urban China, 1982-2011.” The
Journal of Human Resources, Spring 2011, 46 (2), pp. 261-294.

Mayoral, Laura. “IV Estimation and its Limitations: Weak Instruments and Weakly Endogenous
Regressors.” Presentation, University of Gothenburg, 2015.

“Mission and Purpose.” IPUMS. University of Minnesota, January 11, 2022.
https://www.ipums.org/mission-purpose.

Ogawa, Naohiro and John F Ermisch. “Family Structure, Home Time Demands, and the
Employment Patterns of Japanese Married Women.” Journal of Labor Economics, 1993,
14 (4), pp. 677-702.

Oishi, Akiko S and Takashi Oshio. “Coresidence with Parents and a Wife’s Decision to Work in
Japan.” The Japanese Journal of Social Security Policy, June 2006, 5 (1), pp. 35-48.

Pezzin, Liliana E and Barbara Steinberg Schone. “Intergenerational Household Formation,

41

https://www.ipums.org/mission-purpose


Female Labor Supply and Informal Caregiving: A Bargaining Approach.” The Journal of
Human Resources, Summer 1999, 34 (3), pp. 475-503.

Posadas, Josefina and Marian Vidal-Fernandez. “Grandparent’s Childcare and Female Labor
Force Participation.” IZA Journal of Labor Policy, 2013, 14 (2), pp. 1-20.

Ramos, LR; M. Perracini; TE Rosa; and A Kalache. “Significance and management of disability
among urban elderly residents in Brazil.” Journal of Cross Cultural Gerontology, 1993, 8
(4), pp. 313-323.

Sasaki, Masaru. “The Causal Effect of Family Structure on Labor Force Participation among
Japanese Married Women.” The Journal of Human Resources, 2002, 37 (2), pp. 429-440.

Shen, Ke; Yan, Ping and Yi Zeng. “Coresidence with elderly parents and female labor supply in
China.” Demographic Research, July-December 2016, 35, pp. 645-670.

Turra, Cassio M; Bernando L Queiroz; and Eduardo LG Rios-Neto. “Idiosyncrasies of
intergenerational transfers in Brazil.” In Population Aging and the Generational
Economy: A Global Perspective edited by Ronald Lee and Andrew Mason, 394-407,
International Development Research Center, 2011.

Van Klaveren, Maarten; Kea Tijdens; Melanie Hughie-Williams; and Nuria Ramos Martin. “An
Overview of Women’s Work and Employment in Brazil.” Amsterdam Institute for
Advanced Labour Studies, 2009, pp. 1-62.

VanWey, Leah K and Kara B. Cebulko. “Intergenerational Coresidence Among Small Farmers in
Brazilian Amazônia.” In Journal of Marriage and Family, December 2007 (69), pp.
1257-1270.

Wolf, Douglas A and Beth J Soldo. “Household Composition Choices of Older Unmarried
Women.” Demography, August 1988, 25 (3), pp. 387-403.

Wong, Rebeca and Ruth E Levine. “The Effect of Household Structure on Women’s Economic
Activity and Fertility: Evidence from Recent Mothers in Urban Mexico.” Economic
Development and Cultural Change, 1992, pp. 89-102.

World Bank. “Population ages 65 and above (% of total population) - Brazil.” World
Development Indicators, The World Bank Group, 29-9-2021,
https://data.worldbank.org/indicator/SP.POP.65UP.TO.ZS?end=2000&locations=BR&star
t=1990&view=chart, accessed: 11-23-2021.

42



World Bank. “Labor force, female (% of total labor force) - Brazil.” World Development
Indicators, The World Bank Group, 29-9-2021,
https://data.worldbank.org/indicator/SL.TLF.TOTL.FE.ZS?locations=BRaccessed:
02-20-2022.

World Bank. “Life expectancy at birth, total (years) - Brazil.” World Development Indicators,
The World Bank Group, 29-9-2021,
https://data.worldbank.org/indicator/SP.DYN.LE00.IN?locations=BR, accessed:
02-20-2022.

World Bank. “GDP - (current USD)” World Development Indicators,
The World Bank Group, 29-9-2021,
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD, accessed: 02-20-2022.

43


