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Abstract

I perform a narrow and wide replication of the labor force participation analyses in Bertand,
Pan, and Kamenica (2015), which finds a negative relationship between realized and predicted
female breadwinning and wives’ labor force participation. Their results replicate in a narrow
sense, even when samples from the same data sources cannot be perfectly reproduced. In the
broader replication, I test whether the results are robust to two standard adjustments from la-
bor economics: using hourly wages rather than annual earnings to estimate potential relative
income, and using predicted rather than observed earnings or wages for husbands just as for
wives. Both adjustments decrease the magnitude of the estimated negative relationship sub-
stantially. When combined, they yield a positive coefficient in a cross-sectional analysis, and
a precise null when couple fixed effects are incorporated in a longitudinal analysis. This repli-
cation casts doubt on the conclusion that wives leave the labor force when they become likely
to outearn their husbands.
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1 Introduction

Since the seminal work of Akerlof and Kranton (2000), economists have increasingly considered

gender norms as a factor that could explain persistent gender inequality in labor outcomes. Both

economists and sociologists have studied whether the “male breadwinner” norm specifically may

contribute to these gaps. A difficulty is that there is no universal, self-evident quantitative definition

of the “male breadwinner” norm and researchers must use their common sense.

In economics, this line of inquiry has been led by Bertrand, Kamenica, and Pan (2015, here-

after BKP). BKP’s analysis is best known for the visually striking alleged discontinuity at 0.5 in

the distribution of couples’ relative earnings, which multiple papers have since demonstrated both

technically and theoretically flawed as evidence for the breadwinner norm (Binder and Lam, 2020;

Grow and Van Bavel, 2020; Hederos and Stenberg, 2022; Zinovyeva and Tverdostup, 2021). How-

ever, in the context of their paper, this graphical exercise is actually described only as motivation.

The remainder of the paper uses multiple datasets to explore whether the breadwinner norm matters

for wives’ labor force participation, wives’ housework hours, and divorce. To do so, they regress

these outcomes on either indicator variables for realized female breadwinning or a constructed

“probability that the wife earns more.” They find negative coefficients on these variables for labor

force participation and positive coefficients for housework and divorce.

These relationships are clearly in line with ideas that many have about the breadwinner norm.

Researchers have described the results by saying, “in couples in which the wife’s potential in-

come is likely to exceed her husband’s (based on predicted income), the wife is less likely to be in

the labor force,” (Blau and Kahn, 2017) and as demonstrating that “the evidence is compelling that

wives cut back on their labor force participation to avoid outearning their husbands” (Schwartz and

Goñalons-Pons, 2016). Judging by such descriptions and the level of citations, a major achieve-

ment of BKP is to generate serious consideration of the role of gender norms in gender inequality.

To assess whether such descriptions are a valid interpretation of BKP’s results, I perform both

a narrow and wide replication of BKP’s labor force participation analysis. For data, I follow BKP

in using both cross-sectional data from the U.S. Census and American Community Survey and
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longitudinal data from the Panel Study on Income Dynamics. In a narrow sense, their results

successfully replicate, even though the samples are not an exact match.

In a wider replication, the aim is to consider whether the results of BKP are robust to modest

changes in how the breadwinner norm is defined quantitatively. Consider how a reader not familiar

with BKP’s exact method might read the aforementioned descriptions of their results. Such readers

could make a range of sensible guesses about how to operationalize the norm–including BKP’s own

strategy. Recognizing this fact, we should consider whether the “effects” of a norm hold up to a

range of slightly different, reasonable specifications.

An additional reason for reevaluation is that the direction of the sign seems to run counter

to a fundamental result from labor economics: married women’s own-wage elasticity of labor

supply is positive, while the cross-wage elasticity from husbands on wives’ labor supply is negative

(Bargain, Orsini, and Peichl, 2014). Put differently, when wives’ wages increase, labor supply

increases; when husband’s wages decrease, their labor supply increases. Any measure of potential

or actual relative earnings is increasing in wives’ wage measure and decreasing in the husbands’

wage measure, which should lead to a positive effect on labor force participation.

A natural response to this point would be to argue that in constructing the “probability of wives

earning more”, BKP are capturing a fundamental non-linearity in how spouses’ potential relative

earnings affect wives’ labor supply, whereas traditional own-wage and cross-wage estimation al-

lows only a linear relationship. This possibility is perfectly valid. If it is the case, BKP’s results

should be unaffected by applying two adjustments to their estimation strategy based on standard

econometric methods to estimate wage elasticities for labor force participation.

First, I adapt their key measure by comparing wives and husbands’ hourly wages rather than

annual earnings, since hourly wages are the standard proxy for potential earnings in labor eco-

nomics. Particularly in the setting where we consider whether a woman potentially earning more

than her husband causes her to leave the labor force, using hourly wages for such a comparison

seems reasonable.

Next, the main measures in BKP on female breadwinning use observed earnings for at least the

2



husband (sometimes also for the wife) to construct measures of female breadwinning and (poten-

tial) relative earnings. The second adaptation I test is whether using predicted earnings (or wages)

for husbands affects the results. In estimation of wage elasticities in labor economics, there is an

everpresent concern about both endogeneity and omitted variables bias due to unobserved corre-

lates of both wages and labor outcomes (Bargain et al., 2014). These concerns are also present

with cross-wage effects of spouses, since spouses often have correlated characteristics and out-

comes (Devereux, 2004).

Both adjustments that I test lead to coefficients that are smaller in magnitude, and even positive

and significant when combined in cross-sectional analysis. When using longitudinal data, there is

a precise null coefficient. These results suggest that the finding that women work less when they

are likely to earn more than their husbands is not robust to modestly adapting how the key measure

of female breadwinning is operationalized.

Demonstrating the significance of these econometric methods for the results has relevance

beyond the findings of BKP alone. BKP’s approach has been directly replicated for Germany

(Sprengholz, Wieber, and Holst, 2022), Brazil (Codazzi, Pero, and Albuquerque Sant’Anna, 2018),

and China (Dongcheng, Fanbo, and Zixun, 2021). Similar methods also have been used earlier in

the sociological literature, focusing on divorce1 or housework.2 When it comes to norms more

broadly, this replication highlights that we must take care in considering that norms can be defined

in a range of reasonable ways, when we test for evidence of norms in quantitative data.

2 Narrow Replication

BKP perform two analyses of the relationship between likely or realized female breadwinning and

female labor force participation. The first is cross-sectional, using data from the U.S. Census and

American Community Survey from years 1970 to 2011. They call the key measure of interest “the

1Schwartz and Goñalons-Pons (2016); Heckert, Nowak, and Snyder (1998); Liu, Vikat, et al. (2004); Teachman
(2010); Jalovaara (2003); Cooke (2006); Foster and Stratton (2021)

2Brines (1994); Greenstein (2000); Bittman, England, Sayer, Folbre, and Matheson (2003); Evertsson and Nermo
(2004); Gupta (2007); Gupta and Ash (2008); Magda, Cukrowska-Torzewska, and Palczyńska (2023)
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probability that the wife earns more.”. The second is longitudinal and uses an indicator variable

for whether the wife earned more in the year prior to the interview. The outcome variable is labor

force participation at the time of the interview. In both analyses, BKP find a significant, negative

coefficient on the key measures.

2.1 Cross-sectional analysis

BKP construct the “probability that the wife earns more” by generating a predicted distribution of

annual earnings for each woman and comparing it to the observed annual earnings of her husband,

yielding a measure between zero and one that is interpreted as the likelihood that a wife would

earn more than her husband. Concretely, they assign every woman (regardless of working status)

a distribution of potential earnings by calculating the vigintiles of the annual earnings distribution

for the working women with the same state residence, age group (five-year intervals), race (white,

black, and other races grouped), educational attainment (five levels), and year. Denote each vigin-

tile of earnings as Ŵ i
w,a, for i = 1, ..,19, with the wife’s demographic group given by a.

Next, they determine whether each moment of the wife’s assigned distribution is larger than her

husband’s observed annual earnings Wh. Finally, they average across the 19 moments (which each

have a value of zero or one). Intuitively, this caculcates approximately the fraction of the group

distribution that has earnings higher than the husband’s actual earnings. This measure is computed

as:

PrWifeMore =
1

19

19

∑
i=1

1(Ŵ i
w,a >Wh)

In considering the interpretation of this measure, it is important to recognize how it is differ-

ent from a binary measure of female breadwinning using observed income for both spouses. For

women of the same demographic characteristics (hence with the same predicted earnings distribu-

tion) their value for this measure is smoothly increasing the lower is the husband’s earnings. Within

demographic groups, then, the variation owes entirely to husbands’ variation in observed earnings.
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Moreover, unlike for the binary measure, there is no discrete threshold at which the breadwinner

norm is thought to “kick in.”

BKP’s baseline estimating equation for the cross-sectional analysis is as follows:

LFPi = β0 +β1(PrWifeMorei j)+ γ
w
i +β2(lnHusbIncome j)+(X ′

j)β3 + εi (1)

The i subscript refers the wife and the j to the husband, so that i j identifies a couple. In all

specifications, γw
i refers to the full set of vigintiles of the wife’s estimated earnings, with i indicat-

ing the vigintile, as well as the log of the husband’s income, and fixed effect terms for education,

race (5 levels: less than high school; high school graduate, some college, college graduate, post-

graduate degree), 5-year age group, state, and year, with standard errors clustered at the level of

the wife’s demographic group.

Table 1: Narrow replication of cross-sectional labor force participation analysis

(a) U.S. Census and American Community Survey

(1) (2) (3) (4)
VARIABLES LFP LFP LFP LFP

PrWifeMore -0.181 -0.139 -0.137 -0.152
(0.002) (0.003) (0.003) (0.003)

Observations 7,898,479 7,898,479 7,898,479 7,898,479
R-squared 0.094 0.100 0.101 0.181

This table uses U.S. Census waves 1970-2000 and American Community Survey waves 2008-2011 to replicate Table
2, Cols. 1-4 in Bertrand et al. (2015). All regressions include controls for the full set of vigintiles of the wife’s
estimated earnings distribution, the log of the husband’s income, and fixed effects for education, race, age group, state,
and year. Col. 2 adds cubic terms in the husband’s log income. Col. 3 adds an interaction between the log of the
predicted median income for the wife and the log of the husband’s actual income. Col. 4 includes fixed effects for the
husband and wife’s combined demographic group.

This analysis is implemented using data on married couples between ages 18 to 65 between in

the 1970, 1980, 1990, and 2000 Census Waves, as well as the 2008 to 2011 waves of the American

Community Survey. Couples that have a husband who is not in the labor force at the time of the

interview are excluded, as are any couples for whom both have a top-coded income category, and

in practice any couples for which the husband did not have positive income in the prior year (since
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the log of his income is a control in all specifications). Table 1a displays the narrow replication of

Table II, Cols. 1-4. Although replication code for cleaning the raw data is not available in BKP’s

replication files and the resulting sample has 7.9 million observations compared to 7.3 million

observations in BKP, this narrow replication nevertheless closely matches the coefficients in the

paper, with coefficients that differ by less than a hundredth in each specification.

2.2 Longitudinal estimation

In the longitudinal analysis, BKP used data from the Panel Study of Income Dynamics and re-

late an indicator for female breadwinning in the year prior to an interview to female labor force

participation at the time of the interview.

BKP use the following equation for the longitudinal analysis of labor force participation:

yi,t = β1(WifeMorei,t−1)+X ′
i,t−1βk +δt +µi, j + εi,t (2)

The baseline specification includes the husband and the wife’s respective log earnings, the log

of their total earnings, indicators for whether only the husband or the wife is working, quadratics

in the husband and wife’s respective ages, year and state fixed effects, and couple fixed effects.

For this estimation, BKP use data on married couples between the ages of 18 and 65 in the 1968

to 2009 waves of the PSID where at least one member of the couple was working in the year prior

to the interview. As I am unable to identify a consistent labor force participation variable in the

PSID for wives (non-household heads) prior to 1979, my replication sample spans 1979 to 2013.

Nevertheless, even with a different time period, the coefficients on WifeMore in Table 2 are close

to those in Table 7, Panel A in BKP, differing by one to three thousandths for each specification.
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Table 2: Narrow replication of longitudinal labor force participation analysis

(1) (2) (3) (4) (5)
VARIABLES LFPt LFPt LFPt LFPt LFPt

WifeMore -0.018 -0.013 -0.009 -0.009 -0.017
(0.004) (0.004) (0.004) (0.004) (0.004)

Observations 76,279 76,279 76,279 76,279 76,279
Number of FE 12,029 12,029 12,029 12,029

This table replicates Table 7, Cols. 1-5 in Bertrand et al. (2015). Since exact replication from raw data was not
possible, the replication uses waves 1979 to 2013, whereas BKP use waves 1968 to 2009 from the PSID. In addition
to baseline control variables, Col. 2 includes a cubic in the wife and husband’s log of annual income; Col. 3 includes
the wife’s fraction of total labor income; Col. 4 includes indicators for whether the couple has any child, and whether
they have a toddler, preschooler, or school-aged child; Col. 5 includes all of the variables in Col. 4 but removes couple
fixed effects.

3 Wide Replication

The prior section demonstrates that BKP’s results can be successfully replicated in a narrow sense.

Next, I consider whether the results are replicable when adjusted for two standard econometric

practices that are typical in labor economics. First, I assess the implication of using hourly wages

rather than annual earnings in constructing the “probability that wives earn more.” Second, I

replace husbands’ observed earnings with a predicted earnings distribution, just as is done for

wives. In this section, I briefly motivate these extensions and then describe how I implement the

extended replication.

Hourly wages. In the estimation of wage elasticity of labor supply, hourly wages are the

standard proxy for earnings potential. If we think that the annual or monthly margin of total

income is where the breadwinner norm bites, it makes sense to look at the annual earnings margin

for considering the effects of actual violation of the norm. However, in considering the effect of

potential violation, a comparison of potential earnings using hourly wages of husbands and wives

would seem to be a reasonable alternative specification.

Predicted earnings/wages. In the longitudinal analysis, BKP use observed earnings for both

spouses, while in the cross-sectional analysis, they use predicted earnings for wives and observed
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earnings for husbands. As in BKP, in many settings in labor economics, potential earnings mea-

sures for women must be imputed or predicted since women who are not in the labor force do

not have an income (the seminal work being Heckman (1974), with many subsequent papers that

have applied and refined this approach). Thus, the choice to predict earnings for women in the

cross-sectional analysis is consistent with standard labor methods. The choice to use husbands’

observed earnings without using a strategy to address potential bias from endogeneity or omitted

variables is nonstandard (for discussions of the necessity to address these issues in a variety of

labor analyses, see Bargain et al. (2014); Lundberg (1984); Blundell, Duncan, and Meghir (1998);

Devereux (2004); Blau and Kahn (2007); Angrist (1991) for key examples).

Admittedly, by using only group-level proxies, there will mechanically be less variation in the

key measure. However, unless we know the nature of the individual variation–specifically, what

causes some men’s incomes to be lower than others in our sample, resulting in higher levels of

the “probability that the wife will earn more”–more variation is not necessarily better, since the

standard problems of endogeneity and omitted variables bias remains. A group-level estimated

earnings or wage distribution is not subject to this issue.

3.1 Implementation

To test whether BKP’s results replicate when applying these two standard measures from labor

economics, I re-estimate cross-sectional and longitudinal results from BKP, each with five different

measures of female breadwinning: an indicator for observed female breadwinning, the original

“probability that the wife earns more” from BKP, and three variations on this measure. I use both

the ACS/Census and the PSID with all five measures for a comprehensive comparison.

3.1.1 Measures of female breadwinning

Before discussing the details of the regression specifications, I describe the five measures of female

breadwinning.

The first measure is an indicator variable for observed female breadwinning, WifeMore: whether
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Table 3: Different measures of predicted female breadwinning

Observed Predicted

Annual Earnings PrWifeMore = 1
19

19
∑

i=1
1(Ŵ i

w,a >Wh) PrWifeMore∗ = 1
19

19
∑

i=1
1(Ŵ i

w,a > Ŵ i
m,b)

Hourly Wage PrWifeMoreHr =
1
19

19
∑

i=1
1(ω̂ i

w,a > ωm) PrWifeMore∗Hr =
1

19

19
∑

i=1
1(ω̂ i

w,a > ω̂ i
m,b)

This table details the construction of four different measures that are intended to proxy the probability that a wife
would outearn her husband. The measures vary in terms of whether they are based on annual earnings or hourly
wages, and whether they make use of husbands’ observed or predicted income or wages. Subscripts w and m refer to
women and men, while a and b refer to their respective demographic groups.

the wife earns more than the husband on an annual basis. For the ACS/Census and the PSID, this

is a comparison made based on annual wage earnings. In both cases, wages are collected with

respect to the prior year,3 and labor force participation is with respect to the time of the interview.

The subsequent four measures include BKP’s original "probability that the wife earns more"

and three variations that test whether using hourly wages rather than annual earnings and whether

using predicted earnings or wages for husbands rather than observed earnings or wages matter for

the results. The construction of these variables is summarized in Table 3.

The second measure will be PrWifeMore as originally defined in BKP, where Ŵ i
s,d represents

moment i of the earnings distribution for individuals of sex s, where the distribution is calcu-

lated using individuals in demographic group d that are working positive hours, and where the

demographic group is defined by state, race, five-year age-group, and five levels of educational

attainment, and Wh represents husbands’ observed earnings. The third measure, PrWifeMore∗, re-

places the husband’s observed earnings with predicted earnings calculated in the same way as for

wives. The fourth and fifth measures parallel the previous two, except they are based on hourly

wages, ω .

The sample construction for the PSID and the ACS/Census are the same as in the narrow

replication, except that for the ACS/Census I replace the 2008-2011 waves with the 2005-2007

3For the Census and PSID, it is for the prior calendar year; for the ACS, it is for the 12 months prior to the
interview.
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waves (from 2008, the ACS stopped asking a precise number of weeks worked in the last year,

which is needed to estimate hourly wages). For the Census/ACS, the variations of PrWifeMore

are constructed from the Census/ACS samples themselves. For the PSID, given their much smaller

samples, I instead use data from corresponding waves of Annual Social and Economic Supplement

from the Current Population Survey.

3.1.2 Estimation

In order to facilitate comparisons across the ACS/Census and the PSID, with the various measures

of female breadwinning for both cross-sectional and longitudinal data, I adapt BKP’s original

specifications slightly.

For the regressions using the indicator WifeMoreit , I use the same variables as in Eq. 2. When

applied to the ACS/Census, naturally couple fixed effects cannot be included, as these are cross-

sectional data.

For the regressions using variations of PrWifeMoreit , I use the same specification and variables

as in Eq. 1, with minor variations: If the key measure of interest is based on husbands’ observed

earnings or wage, I include the log of his earnings or hourly wage, respectively. If earnings or

wages are instead predicted for the husband, then I replace the log of his earnings or hourly wage

with γs
j,d,t , which represents the estimated vigintiles of the earnings or hourly wage distribution for

a husband j in demographic group d. Moreover, when applying the specification to data from the

PSID, I will estimate specifications both with and without the inclusion of couple fixed effects, µi j.

3.1.3 Results

Switching to variables that use hourly wages or predicted income/wages for both husbands and

wives reduces the magnitude of the original coefficient and, in some specifications, flips the sign.

Table 4 shows that the ACS/Census and the PSID yield quite similar results across variations

of the measure of female breadwinning despite their different sample structure. The coefficient on

WifeMore, the indicator variable for female breadwinning, is -.018 with the ACS/Census, -0.026
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with the PSID and no couple fixed effects, and -0.019 with the PSID and couple fixed effects. The

measure BKP use in their cross-sectional analysis, PrWifeMore, yields a coefficient of -0.139 in the

ACS/Census, and -0.141 or -0.057 for the PSID with or without couple fixed effects, respectively.

Table 4: Measures of female breadwinning and female labor force participation

(1) (2) (3)
VARIABLES Census/ACS PSID PSID

Realized Female Breadwinning
WifeMore -0.018 -0.026 -0.019

0.000 0.004 0.005
Observations 5339949 76279 76279

Predicted Female Breadwinning
PrWifeMore -0.139 -0.141 -0.057

0.003 0.012 0.011
PrWifeMore∗ -0.037 -0.009 -0.003

0.010 0.012 0.011
PrWifeMoreHr -0.050 -0.098 -0.030

0.002 0.011 0.010
PrWifeMore∗Hr 0.078 0.014 0.008

0.010 0.011 0.010
Couple Fixed Effects N.A. NO YES
Observations 7147874 76279 76279

This table displays results of regressions using Census waves between 1980-2000 and ACS waves between 2005-2007,
for women in married couples between the ages of 18 and 64 where the husband has positive income in the prior year.
Wives’ labor force participation is regressed on different measures of actual or predicted female breadwinning, as
given in Sec. 3.1.1. All specifications include dummies for the year, state, educational attainment level, five-year age-
group, and race of each spouse, and whether they have at least one child. For measures that are based on husband’s
observed earnings or wage, the log of his earnings or wage is included, while measures that are based on predicted
earnings distributions for either the husband or wife also include the estimated moments of these distributions. Finally,
standard errors are clustered at the level of the wife’s demographic group where her earnings only are predicted, and
at the level of the husband and wife’s combined demographic group where earnings for both are predicted.

The subsequent rows show that changing the construction of the variable using either hourly

wages or predicted wage/earnings for husbands markedly the reduces the magnitude of the key

coefficient. When both features are adopted in PrWifeMore∗Hr, the coefficient is instead positive

and significant for the ACS/Census, at 0.078. Notably, such a positive and significant effect on

female labor force participation is what we would expect based on naively extrapolating from

prior estimates of married women’s own-wage and cross-wage elasticities.

For the PSID, which has less cross-sectional variation than the ACS, the coefficients on all other
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variables excepting PrWifeMoreHr (without couple fixed effects), the variable using husband’s

observed hourly wages, are small and not significantly different from zero. For both datasets, the

change to use predicted rather than observed earnings for husbands makes a bigger difference in

the magnitude of the coefficients than using hourly wages alone.

4 Conclusion

The results of BKP hold up to narrow replication using the same data sources, variable construc-

tion, and regression specifications, even when the samples are not identical. However, in a wider

replication that applies two standard practices from labor economics for a wage and labor analysis,

the negative relationship that BKP found between the “likelihood” of female breadwinning and fe-

male labor force participation becomes less negative in all specifications. When both hourly wages

and predicted wages for husbands are incorporated in the key measure, the relationship even turns

positive in the cross-sectional analysis.

Overall, the difference between the narrow and wide replication suggests that while BKP’s

original approach was well-motivated, the negative relationship they find is sensitive to other sim-

ilar alternatives motivated by standard practices in labor economics. It highlights the importance

of considering that there may be a number of valid ways to test for the effects of gender norms

and suggests caution in drawing the conclusion that women actually leave the labor force to avoid

earning more than their husbands.
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