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Abstract
This paper quantifies the role that occupations play in explaining wage differences 
among 12 gender–race/ethnicity groups without including occupations as control 
variables in wage equations. Our approach, based on a counterfactual analysis that 
involves a re-weighting scheme, has three advantages. First, it allows enlarging 
the small list of occupations usually employed in the literature. Second, it directly 
addresses the fact that occupational sorting is not a gender- and race-blind mech-
anism. Third, it allows for the comparison of all the groups simultaneously after 
controlling for characteristics. Our analysis shows that, after controlling for charac-
teristics other than gender and race/ethnicity, occupational segregation accounts for 
around 40–50% of the earnings losses of White, Hispanic, Native American, and 
“other race” women (relative to the economy’s average wage) and it reaches 63% in 
the case of Black women. Black men’s occupational sorting also harms them after 
controlling for attributes, a finding that we do not see in any other male group. On 
the contrary, around half of the earnings advantages of White and Asian men arises 
from their occupational sorting. Additionally, this paper develops a decomposition 
that allows identifying the occupations that bring losses/gains to each group beyond 
what is expected based on its characteristics, which is also a novelty in respect to 
what has been done in the literature.
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Introduction

Occupations are often regarded as a system of social stratification that explains a 
great deal of wage inequality in the United States (Blau & Winkler, 2018; Mouw 
& Kalleberg, 2010) and, in particular, of the gender and racial wage gaps (Blau & 
Kahn, 2017; Cotter et al., 2003; Kaufman, 2010; Paul et al., 2022; Petersen & Mor-
gan, 1995). Women and racial/ethnic minorities tend to be concentrated in low-paid 
occupations to a higher extent than their male and white peers are (Kaufman, 2010; 
Del Río & Alonso-Villar, 2015; Blau & Winkler, 2018; Slone et al., 2021), which 
explains that occupational segregation accounts for at least 30 and 20%, respec-
tively, of the gender and black-white wage gaps (Blau & Kahn, 2017; Goldin, 2014; 
Grodsky & Pager, 2001; Kaufman, 2010). Moreover, occupational segregation helps 
to perpetuate these intergroup economic inequalities to the extent that wage inequal-
ity among occupations is on a rise, as has been the case in the U.S. since the 1980s 
(Alonso-Villar & Del Río, 2020; Mouw & Kalleberg, 2010).1 However, we know 
little about whether, after controlling for education, immigration profile, age, and 
other basic attributes, the role that occupations play in explaining women’s earnings 
differ by race/ethnicity and whether the concentration of female groups in low-paid 
occupations is more intense than that of any disadvantaged minority men.

We do know the role that occupations play before controlling for characteristics. 
Thus, using a detailed occupational classification, Del Río and Alonso-Villar (2015) 
show that occupational segregation explains most of the earnings disadvantage 
of African American and Hispanic women and men, and at least half of the earn-
ings advantage of White and Asian men. They also document that Asian women 
constitute the only female group with an occupational sorting that benefits them 
(although it only allows them to have wages slightly above the average wage) and 
White women get most of their earnings disadvantage from being paid below aver-
age within occupations (although their occupational sorting does not benefit them, 
either). However, that study does not show whether differences in the groups’ occu-
pational sorting is mainly the result of intergroup differences in characteristics such 
as education, age, and immigration profile or if these occupational disparities would 
persist had the groups been similar in those attributes.

The literature also documents that including a short list of occupations as con-
trol variables in wage regressions helps to reduce intergroup wage disparities. Thus, 
using the Blinder–Oaxaca decomposition and 20 occupational categories, Blau and 
Kahn (2017) claim that occupations play an important role in explaining the gender 
wage gap. Employing the same decomposition and a similar number of occupations, 
Paul et al. (2022) also show that occupations explain an important share of the wage 
gap between Black and White men, this factor being more important than education. 
They also find that occupations explain a large part of Black women’s racial and 

1 The increasing polarization of occupations across the wage distribution has been explained based on 
several factors, including the technological transformation of the economy, the increasing globalization 
of production, the relocation of economic activities, and the growing gap between low- and high-skilled 
labor (Acemoglu, 2002; Autor and Dorn, 2013).
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gender gaps. However, including occupations as control variables does not seem the 
best way to explore intergroup wage disparities given that occupational sorting is not 
a gender- and race-blind mechanism. Occupational assignment is also the result of 
how gender and race groups are treated in the labor market, as some scholars have 
long been claiming (Black et al., 2008; Blau & Ferber, 1984).

Scholars have presented various theories to explain labor-related differences 
among groups, including occupational segregation (see Altonji & Blank, 1999). 
According to the human capital approach, intergroup differences in regard to occu-
pational sorting may arise from differences in education and experience, which may 
determine the jobs that are available to individuals (Gradín et  al., 2015; Ovadia, 
2003). However, the number of years of education appears to no longer play a role 
in explaining the position of White women in the U.S. labor market and the effect it 
has on Black and Native American women is reportedly small (Alonso-Villar & Del 
Río, 2022; Paul et al., 2022). In contrast, educational attainments play a role in job 
availability for Hispanic people, especially men, and Black and Native American 
men (Alonso-Villar & Del Río, 2022; Duncan et al., 2006; Paul et al., 2022). Gender 
differences in job preferences have also been argued to explain occupational segre-
gation based on gender, although this argument has not been used to explain racial/
ethnic segregation (Kaufman, 2002).

Along with these supply-side factors, demand-side factors also exist, including 
taste-based discrimination by employers (and workers and consumers) and statisti-
cal discrimination. Additionally, discrimination can arise from cognitive biases that, 
when assessing the actions of individuals belonging to privileged groups, cause their 
failures to be overlooked and their successes to be overstate, whereas the opposite 
happens to members of deprived groups (Reskin, 2000). These discrimination pro-
cesses result in fewer opportunities and rewards for women and racial/ethnic minor-
ities, especially Black people (Reskin and Roos, 1990; Darity and Mason, 1998). 
Moreover, genderization and racialization involve social networks, where White 
men have an advantage with respect to access to information about job openings 
through routine conversations, which puts them in a better position to enter into 
good jobs while limiting the possibilities for other groups (McDonald et al., 2009). 
However, a group’s position in the labor market is not independent of social and 
economic contexts. More egalitarian institutional environments show less inequali-
ties based on gender and race (Beggs, 1995; Ryu, 2010). The level of occupational 
segregation between Black and White people seems to depend on the size of a third 
group: Hispanic people (Ovadia, 2003). In the same vein, White women’s position 
is affected by the size of racial/ethnic minorities in the labor market (Alonso-Villar 
& Del Río, 2017). This is consistent with theories of labor market segmentation and 
queuing process (Reskin and Roos, 1990; Kaufman, 2002), so that when a disadvan-
tage group increases in size, the group with a better position may gain better jobs 
while leaving behind less desirable jobs for groups with lower positions.

By distinguishing among more than  400 occupational categories, but without 
including them as control variables, this paper aims to explore the role that occupa-
tions play in explaining the wage differences among White, Black, Hispanic, Asian, 
Native American, and “other race” men and women were these groups analogous in 
terms of education credentials, immigration profile, English proficiency, region of 
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residence, metropolitan area size, and other relevant attributes. Is the occupational 
sorting of Asian women as harmful as that of comparable White women? In explain-
ing the low earnings of female groups, is occupational sorting as important for 
White, Hispanic, and Native American women as it is for Black women with similar 
characteristics? Does the privileged male groups’ adjusted earnings advantage arise 
from their occupational sorting or from receiving higher wages within occupations? 
Are there differences among the various racial male groups in this respect?

To answer these questions, we undertake a conditional analysis following Alonso-
Villar and Del Río’s approach (2022) and build a counterfactual economy in which 
each gender–race/ethnicity group is split into several mutually exclusive subgroups 
with specific characteristics (e.g., age, education, nativity, etc.) and replace the rela-
tive weight of each subgroup by that of White men with the same attributes, which 
is the group that many recent studies use as reference to analyze the situation of 
any other gender–race/ethnicity group (Bahn & McGrew, 2018; Holder, 2020; Mora 
& Dávila, 2018; Wilson & Rogers, 2016). We keep, however, the workers’ earn-
ings and occupations in each subgroup unchanged.2 In this counterfactual economy, 
all gender–race/ethnicity groups have the same basic characteristics and, therefore, 
any wage and occupational disparity remaining among them cannot arise from inter-
group differences in composition. Drawing on the 2015–2019 5-year sample of the 
American Community Survey (ACS) and applying the wage decomposition pro-
posed by Del Río and Alonso-Villar (2015) to this counterfactual economy, we dis-
entangle each group’s gain/loss associated with its occupational sorting (“between” 
component) from the earnings gap the group has within occupations (“within” com-
ponent) after controlling for characteristics. We do this distinguishing among 426 
occupational categories.

We undertake this analysis in an intersectional framework that distinguishes 
among women and men of six races/ethnicities.3 This provides a more comprehen-
sive picture of the situation of the groups, given that so far the literature on occupa-
tional segregation has focused mainly on segregation by either gender or race, and 
when looking at both dimensions jointly, it has explored a smaller number of gen-
der–race/ethnicity groups (Cohen, 2013; Paul et al., 2022; Queneau, 2009; Spriggs 
& Williams, 1996). Our approach also departs from what is usually done in the wage 
gap literature. On the one hand, our methodology allows exploring occupational 
segregation’s effect without including occupations as covariates. On the other hand, 
it allows us to use a large list of occupational categories while analyses based on 
wage regressions usually include a low number because they require using a dummy 
variable per occupation.4

2 Alonso-Villar and Del Río’s approach is non-parametric, which differs from the parametric method 
proposed by DiNardo et al. (1996), whose re-weighting scheme involves logit regressions.
3 Intersectionality means that the intersection of several categories, in our case gender and race/ethnicity, 
creates new social categories, which helps to explain intergroup inequalities (Browne and Misra, 2003; 
Darity et al., 2015; England et al., 2004).
4 Most wage gap studies use between 4 and 23 categories. One exception is Mandel and Semyonov 
(2016, p. 1045), who account for 80 titles. They acknowledge that “although aggregation into the two-
digit classification may conceal part of the impact of occupations on earnings disparities, it was neces-
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Additionally, this paper develops a decomposition of the between component to 
identify the occupations that contribute more to a group’s earnings disadvantage, it 
being due to either its overrepresentation in low-paid occupations or its underrepre-
sentation in the highly paid ones. This decomposition allows identifying the occu-
pations that bring losses/gains to the groups beyond what is expected based on the 
groups’ characteristics, which is also a novelty in respect to what has been done in 
the literature. We also explore if the occupations in which a group’s under- and over-
representation causes an earnings disadvantage are also those in which that group’s 
earnings lag behind other groups,’ and we quantify the incidence of this underpay-
ment after controlling for characteristics.

This paper is structured as follows. Section “Data and Methods” presents the data 
and methods. In Sect.  “The Role of Occupations in an Intersectional Framework 
with 12 Gender–Race/Ethnicity Groups,” the conditional earnings are decomposed 
in the between and within components, which allows us to determine the contribu-
tion of occupational segregation to explaining each group’ earnings after control-
ling for characteristics. A visual representation of the situation of 12 gender–race/
ethnicity groups is offered. The extent of underpayment within occupations is also 
explored. Section “Looking at Occupations: Representation and Wages” provides a 
decomposition of the earnings that allows identifying which occupations bring more 
problems to deprived groups after controlling for attributes. This analysis is accom-
panied by a graphical representation that shows, for each group, the contribution of 
each occupation to the between and within components. Section “Final Comments” 
concludes.

Data and Methods

We use the 2015–2019 5-year sample of the American Community Survey provided 
by the Integrated Public Use Microdata Series (IPUMS; Ruggles et al., 2020). The 
harmonized information the IPUMS provided distinguishes among 426 occupational 
categories (with employment during this period), which allows us to offer a rela-
tively good estimate of the role that occupations play in explaining intergroup wage 
disparities.5 We proxy the wage of each occupation by the average hourly wage, esti-
mated after trimming the tails of the hourly wage distribution.6 The corresponding 

5 We use the harmonized coding scheme provided by the IPUMS based on the Census Bureau’s 2010 
ACS occupational classification (the original coding scheme is not the same over our 5-year period). The 
5-year sample includes a slightly smaller number of occupations than 1-year samples but has the advan-
tage of a much larger size, which is especially convenient in a gender–race/ethnicity analysis like ours 
that includes small population groups, as is the case of Asian and Native Americans, whereas accounting 
for a large list of occupations.
6 We eliminate wages below the 1st percentile or above the 99th percentile of positive values in that 
occupation.

sary for estimation of the models, because it was technically impossible to estimate the models with 400 
detailed occupational categories.”

Footnote 4 (continued)
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workers are eliminated from the analysis, which reduces the sample to 6,668,782 
workers.

This paper considers 12 mutually exclusive groups of workers composed of 
women and men of the four major single-race groups that do not have a Hispanic 
origin, plus individuals of other races and Hispanics of any race: Whites, Blacks, 
Asian Americans (Chinese, Japanese, and other Asians or Pacific Islanders), Native 
Americans (American Indians and Alaskan natives), “other races,” and Hispanics.

2.1. The Role of Occupations in the Wage Gap

For each of these groups, denoted by g, we define the group’s earnings gap as the 
differential between its average wage and the economy’s average wage divided by 
the latter:

where 
c
g

j

Cg
 is the share of group g in occupation j, tj

T
 is the employment share accounted 

for by occupation j, wj represents the average wage of occupation j, wg

j
 is the average 
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plays for our 12 groups simultaneously. Moreover, we can do this not only before 
but also after controlling for characteristics. To simplify notation, in the empirical 
sections we drop the superscript g that refers to each group.

2.2. Counterfactual Analysis

We seek to homogenize our gender–race/ethnicity groups in terms of relevant char-
acteristics to find out whether the groups’ wages and occupations would still differ 
from one another. The covariates most often included in racial and/or gender studies 
comprise education, experience, region, city size, industry, and occupation (Altonji 
& Blank, 1999; Blau & Kahn, 2017). Education is a covariate that appears in all 
wage gap studies. It plays an important role in explaining wage differentials by race/
ethnicity for either women or men, although it does not help to explain the gender 
wage gap of either the Black or White population (Paul et al., 2022). Experience is 
a variable also included in gender and racial analyses to account for differences in 
productivity beyond years of education. This variable is sometimes replaced with 
age (Dozier, 2010; Duncan et al., 2006; Paul et al., 2022) because potential experi-
ence, which is what most studies include due to data limitations, is determined as 
the difference between age and years of education minus five.8 Location variables, 
involving region and metropolitan area status, are also common controls to account 
for geographical wage variability, which affects racial groups differently due to their 
different distributions across regions and rural areas.

With respect to occupation and industry, some studies opt to estimate the groups’ 
wages with and without controlling for them because regressions that include them 
“probably underestimate the effect of labor market constraints” (Altonji & Blank, 
1999, p. 3153) and there is no consensus about the convenience of using these con-
trols (Blau and Ferber, 1987; Black et al., 2008). In any case, when including these 
controls, scholars use broad categories because they are incorporated in regression 
models as dummy variables. Unlike them, other studies do not control for either 
occupation or industry, and focus on a shorter list of covariates, especially when 
exploring small population groups such as Asian Americans or Hispanics (Antecol 
& Bedard, 2002; Duncan et al., 2006; Zeng & Xie, 2004).

Moreover, the full list of covariates varies significantly among studies because 
it often depends on the specific groups being compared. For example, in gender 
studies and racial analyses among women, it is common to control for  the pres-
ence of children in the household, marital/cohabiting status, and hours worked 
per week (Antecol & Bedard, 2002; Kim, 2002; Bailey & Collins, 2006; Bobbit-
Zeher, 2007; Mandel & Semyonov, 2016), although these control variables are 
barely employed in racial analyses among men.9 Studies that focus on racial/eth-
nic groups with large proportions of immigrants also tend to control for English 

8 Few studies use actual experience (Antecol and Bedard, 2002, 2004).
9 When available, other variables used in the literature include union coverage, which seems to have 
been more important in the past than in recent years (Blau and Kahn, 2017), working in the public sector 
(Dozier, 2010; Paul et al., 2022), and firm size (Kim and Zhao, 2014).
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proficiency (Trejo, 1997; Iceland, 1999) or undertake different analyses for sub-
groups depending on whether they are native or not (Kim & Sakamoto, 2010; 
Zeng & Xie, 2004).

From all of the above, it follows that to make our gender–race/ethnicity groups 
comparable, our control variables should include at least education, age, and 
location variables. Taking into account that some of these groups have much 
more immigrants than others, to control for immigration profile seems also con-
venient. Given that some racial groups have different living arrangements than 
others, which may explain differences among female groups, we opt to include 
the corresponding controls as well.

In line with our previous discussion, our list of covariates are education attain-
ment (5 levels: less than high school, high school diploma, some college, bache-
lor’s degree, and master’s or doctoral degree); age (3 categories: younger than 36, 
between 36 and 55, and 56 or older); years of residence in the U.S. (3 categories: 
U.S. born, living up to 15 years in the U.S., and more than 15 years); English pro-
ficiency (2 categories: speaking only English at home or speaking English well/
very well and speaking not well or not at all); metropolitan area size (2 catego-
ries: living in an area with 1 million people or more and living elsewhere); region 
of residence (4 census regions: Northeast, Midwest, South, and West); part-time 
work (2 categories: working up to 34  h per week and working more); children 
(2 categories: having at least one child of up to 15 years of age and not having a 
child of that age); and living with a significant other (2 categories: living with a 
partner, either married or cohabiting, and not living with a partner).

To control for characteristics, we follow Alonso-Villar and Del Río (2022) and 
build what they call the “exact” counterfactual economy, in which all groups have 
the same attributes as White men have. If we denote by f (w, o|z,Group = G ) the 
distribution (across wages and occupations) of individuals belonging to group G 
who have attributes z and f (z|Group = G ) is group G’s attribute distribution, the 
counterfactual distribution for group G can be expressed as

where G is any gender–race/ethnicity group but White men (WM). Given that 
f (w, o, z|Group = G ) = f (w, o|z,Group = G ).f (z|Group = G ) , if we define the re-
weighting function Ψz =

f (z|Group=WM )

f (z|Group=G )
 , the above counterfactual density can be 

finally expressed as

In other words, to build our counterfactual economy, we first follow a cross-
tabulation process that involves crossing our covariates to define “cells” or 

f c
G
(w, o) = ∫

z

f (w, o|z,Group = G ).f (z|Group = WM )dz,

f c
G
(w, o) = ∫

z

Ψz.f (w, o, z|Group = G )dz
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subgroups (e.g., younger than 36, living up to 15 years in the U.S., speaking Eng-
lish very well, having a high school diploma, living in a large city in the West 
region, working part time, not living with a significant other, and having no 
children). We observe how the individuals of each gender–race/ethnicity group 
in each cell are distributed across our 426 occupations and keep that distribu-
tion unchanged (we also keep these individuals’ wages unaltered). However, we 
change the weight that each cell has in the group to make it equal to that of White 
men with the same characteristics.

This process allows us to determine the wage distribution and occupational sort-
ing that each gender–race/ethnicity group would have if the groups were roughly the 
same in terms of education, immigration profile, age, etc.

The Role of Occupations in an Intersectional Framework with 12 
Gender–Race/Ethnicity Groups

As already mentioned, for ease of notation, we drop the superscript g referring to 
the group. Figure 1 displays the decomposition of the EGap of each of the 12 gen-
der–race/ethnicity groups into the Γ and ∆ components in the actual wage distri-
bution (the corresponding values are provided in the Appendix, see Table 1). The 
chart shows that most of the earnings disadvantage of Black, Hispanic, and Native 

Fig. 1  Decomposing the earnings gap (EGap) in two components, occupational sorting (Γ) and within-
occupation wage gap (∆), in the actual economy
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American women and men arise from their concentration in low-paid occupations 
(Γ is negative for these groups), although wage disadvantages within occupations (∆ 
is negative) are also important, especially for female groups. On the contrary, 90% 
of the wage disadvantage of White women stems from what happens within occupa-
tions (∆ /EGap = 0.9). Asian women is the only female group that tends to be con-
centrated in highly paid occupations (Γ>0), although to a lower extent than White 
and Asian men do. The earnings advantage of White and Asian men associated with 
their occupational sorting represent, respectively, 12 and 26% of the average wage, 
whereas that of Asian women is 10%.

Figure  1 shows the situation of the groups in the actual wage distribution, but 
we may wonder if this picture is the result of gender–race/ethnicity groups facing 
different levels of integration into the labor market or instead stems from how these 
groups have different characteristics (making them apply to different job types). 
Thus, for example, if the groups differ in terms of education attainment, their occu-
pational sorting disparities may just be a reflection of differences in education.

3.1 The Counterfactual Economy

To account for differences in characteristics, we build the counterfactual economy. 
For each gender–race/ethnicity group, we replace the relative weight of each cell 
(which is defined by the combination of nine characteristics) by the weight that cell 

Fig. 2  Decomposing the earnings gap (EGap) in two components, occupational sorting (Γ) and within-
occupation wage gap (∆), in the counterfactual economy
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has in the reference group (White men). However, we keep unaltered the wages and 
occupational sorting of the individuals in that cell. In our counterfactual economy, 
we may still find that occupations play a role in explaining intergroup wage dis-
parities so long as the occupational distribution of individuals with certain attributes 
vary by gender and/or race/ethnicity.

Figure  2 shows this counterfactual analysis (the corresponding values are pro-
vided in the Appendix, see Table 1). If all groups had the same characteristics, we 
would still see that Asian and White men tend to be concentrated in highly paid 
occupations and earn higher wages within occupations. In other words, these two 
groups have advantages in the labor market beyond what one would expect as based 
on their education levels, immigration profiles, geographical variables, etc. Around 
half of their earnings advantages after controlling for attributes arises from their 
occupational sorting (Γ/EGap = 0.49 for White men and Γ/EGap = 0.58 for Asian 
men). On the contrary, Black men’s occupational sorting harms them even after con-
trolling for attributes, a finding that we do not see in any other male group. The loss 
of this group associated with its distribution across occupations represents 7% of the 
average wage in the counterfactual economy (i.e., Γ=− 7) and accounts for 85% of 
Black men’s total wage losses (i.e., Γ/EGap = 0.85).

As for female groups, the chart illustrates that all except Asians have important 
losses arising from both their lower wages within occupations and their occupational 
sorting (after controlling for characteristics). Thus, the value of ∆ is around − 7 for 
both White and Black women, − 9 for Hispanic and “other race” women, and − 11 
for Native American women. In other words, these groups’ underpayment within 
occupations represents between 7 and 11% of the average wage in the counterfactual 
economy. The losses of these female groups arising from their occupational sort-
ing range between 5% of the average wage for White women and 12% for Black 
women (Γ=− 5 for the former and Γ=− 12 for the latter). Consequently, occupa-
tional segregation accounts for around 40–50% of the earnings losses of White, His-
panic, Native American, and “other race” women in the counterfactual economy and 
it reaches 63% in the case of Black women.

Incidence of Underpayment Within Occupations

Focusing on the advantages or disadvantages of the groups within occupations, 
Fig. 3 shows, for each threshold (%) in the horizontal axis, the proportion of indi-
viduals of a group having an underpayment within occupations above that threshold 
(in the counterfactual economy).

The chart provides a curve for each group. The value of the curve at point zero 
indicates the proportion of the group affected by some level of underpayment within 
occupations. For example, if the value is 96, it means that 96% of the group works in 
occupations in which the group’s earnings are below the average occupational wage 
(and, therefore, they are lower than the earnings of other groups working there). The 
higher this value, the larger the underpayment incidence for that group. The point at 
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which the curve becomes zero shows the maximum extent of underpayment within 
occupations for that group. For example, if this point is 50, it means that there are no 
occupations in which the group’s wage gap exceeds 50% of the occupational wage.

Figure  3 illustrates that, despite all groups having the same characteristics, the 
groups’ curves are clearly different. The curves of female groups are well above 
those of any male group (except Native American men, whose curve intersects with 
those of some female groups).

Focusing on female groups, we observe that underpayment is generalized among 
White women, given that 96% of them work in occupations in which they suffer a 
certain level of underpayment (i.e., they earn less than other workers in the same 
occupations). However, unlike other female groups, their maximum wage gap within 
occupations does not surpass 38%. Native American women is the group not only 
with the highest penalty within occupations (their conditional wages can be 60% 
below the occupational wage), but also with the highest percentage of workers with 
penalties between 5 and 50% of the occupational wage. For example, in the coun-
terfactual economy, about 50% of Native American women work in occupations in 
which their wage is at least 10% below the occupational wage, whereas in the same 
circumstances are 32% of Hispanic and “other race” women, 27% of Black women, 
23% of White women, and 14% of Asian women.

The proportion of Black women affected by underpayment is lower than that of 
White women (71% versus 96%)—perhaps due to the higher concentration of the 
former in low-paid occupations in which there are few White and Asian men—
although the proportion of Black women who suffer high levels of underpayment is 
larger (the curve for Black women is clearly above that of White women when the 
threshold is 10% or above). The female group with the lowest incidence is that of 
Asians, given that underpayment affects only to 51% of them, although the maxi-
mum intensity of underpayment is higher for them than for White women.

In the case of men, we see that the curve of Whites is well below that of other 
racial groups, whereas the curve of Native American men is well above that of other 
men. Consequently, regardless of the underpayment threshold, the percentage of 
Native American men who suffer a wage gap within occupations above that thresh-
old is systematically higher than that of other men. In particular, Native American 
men is the male group with the highest underpayment incidence (65% of the group 
works in occupations in which they earn less than other groups). However, this 
group’s situation in the counterfactual economy is better than that of most female 
groups. Thus, for example, whereas 22% of Native American men have a wage pen-
alty within occupations of above 10% of the occupational wage, the percentage of 
Black, Hispanic, Native American, and “other race” women in this situation is larger 
(27–50%).

Fig. 3  Cumulative population (%) by levels of underpayment within occupations (%) in the counterfac-
tual wage distribution

▸
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Looking at Occupations: Representation and Wages

Thus far, we have explored whether the wage disadvantage of a group g arises from 
its overrepresentation in low-paid occupations (and underrepresentation in the 
highly paid) or from earning lower wages than other groups working in the same 
occupations. Now, we delve into this by identifying the occupations that contribute 
more to these two components. Taking into account that the summation of a group’s 
shares over all occupations, and also the summation of the employment shares of all 
occupations, is equal to 1,10 we can rewrite Γg as follows:

Note that Γg

j
 is positive if group g is either overrepresented in an occupation j 

with an average wage above the economy’s average wage or underrepresented in 
an occupation j with an average wage below average. If the group is instead 
underrepresented in a highly paid occupation or overrepresented in a low-paid 
one, Γg

j
 will be negative. In other words, Γg

j
 allows identifying the occupations 

that bring problems to the group ( Γg

j
< 0 ), whether these problems arise from the 

group’s overrepresentation in bad occupations or underrepresentation in the good 
ones.

Analogously, we also single out the occupations in which the group is under-
paid by looking at the occupations that contribute negatively to the value of ∆g 
(which depends on both the magnitude of the wage gap and the proportion of 
individuals affected by that gap). Namely,

We use these decompositions to identify from where the forfeits of deprived 
groups (i.e., those with wages below average) come as well as the gains of the 
advantaged ones.

Our analysis focuses on the counterfactual economy because it allows identi-
fying patterns that would be hidden if the group’s characteristics make it more 
or less likely that the group holds some occupations. Thus, for example, White 
women account for 30% of lawyers, judges, and magistrates in the actual econ-
omy, a representation equal to the group’s share in the economy. Thus, White 
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women are not underrepresented/overrepresented in this occupation. However, 
once we control for characteristics, their representation falls to 23.7%, which 
evidences the group’s underrepresentation given its attributes. Analogously, His-
panic men are underrepresented among physicians and surgeons in the actual 
economy (they account for 3.9% of the occupation while representing 9.6% of 
total workers). However, after controlling for characteristics, there is a slight 
overrepresentation (they account for 10.5% of the jobs). In other words, taken 
into account the group’s characteristics, they are not underrepresented there. The 
counterfactual analysis unveils the groups’ underrepresentation/overrepresenta-
tion in occupations, and their underpayment/overpayment within them, beyond 
what is expected based on the groups’ attributes.

Figure 4 (see Appendix) highlights the occupations with the highest (absolute) 
values of Γg

j
 and Δg

j
 for each group in the exact counterfactual economy. If there 

were no differences in characteristics among our 12 gender–race/ethnicity groups, 
and if all the groups had the same opportunities in the labor market, the values of Γg

j
 

and Δg

j
 would be close to zero. However, this is not what the charts depict.

We start our analysis by looking at what happens to female groups. Physicians 
and surgeons, chief executives and legislators, managers nec (not elsewhere classi-
fied), and lawyers, judges, and magistrates stand out as for having large negative 
values of Γg

j
 and Δg

j
 for most female groups (after controlling for attributes). In other 

words, the underrepresentation of most female groups in these highly paid occupa-
tions ( Γg

j
< 0 ) and their underpayment within them ( Δg

j
< 0 ) goes beyond women’s 

characteristics. A notable exception to this pattern are Asian women, given that they 
are not underrepresented among either physicians and surgeons (they are actually 
highly overrepresented) or managers nec., and are not underpaid among lawyers, 
judges, and magistrates. However, Asian women are underpaid among postsecond-
ary teachers and sales representatives and overrepresented in personal appearance 
workers nec., beyond what would be expected based on their characteristics. Asian 
women also differ from other women with respect to registered nurses, a relatively 
well-paid, feminized occupation in which Asian women is the only female group 
with wages above the occupational wage.

Underpayment is also quite visible for all female groups among first-line super-
visors of sales workers, financial managers, and accountants and auditors. Retail 
salespersons and managers in marketing, advertising, and public relations also 
show substantial underpayment for some female groups (especially, Black and His-
panic women in the former case and Native American women in the latter).11 On the 
other hand, underrepresentation in highly paid occupations also involves software 
developers, applications, and systems software for all female groups but Asians 
(although all women are underpaid there).

11 Black women’s underpayment in sales, healthcare, and management is also detected in Holder (2020) 
by using a different methodology, although our approach differs from hers given that we look not only 
at the wage penalties arising from underpayment, but also those stemming from underrepresentation in 
highly paid occupations and overrepresentation in low-paid ones.
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Our counterfactual analysis also shows substantial overrepresentation for many 
female groups in low-paid jobs such as cashiers (a pattern shared by all female 
groups), receptionists, and secretaries and administrative assistants, which explains 
why these occupations have Γg

j
< 0 . Overrepresentation in waiters and waitress also 

involve many female groups, although not black women, who are instead overrepre-
sented among customer service representatives, personal care aides, maids and 
housekeeping cleaners and, especially, nursing, psychiatric, and home health aides 
(Hispanic, Native American, and “other race” women also share overrepresentation 
in these occupations).

The reverse of the female situation is found in male groups, although not all of 
them are in the same situation. Managers nec is an occupation with overrepresen-
tation and overpayment for all male groups except Blacks. Chief executives and 
legislators is an occupation in which all male groups except Blacks and Hispan-
ics are overrepresented and all but Blacks, Native Americans, and “others” have 
wages above average. Overrepresentation is also dramatic among lawyers, judges, 
and magistrates for White men, who also earn wages above average, whereas 
Black and Native American men are underrepresented and underpaid in this occu-
pation. The overrepresentation and overpayment of Hispanic, White, and espe-
cially Asian men among physicians and surgeons is also intense (on the contrary, 
Black and Native American men are underrepresented there, although not under-
paid). Software developers, applications and systems software is also an occupa-
tion in which all male groups except Blacks and Native Americans are overrep-
resented (with overpayment for Whites and especially Asians). Among first-line 
supervisors of sales workers, all male groups except Blacks and Native Americans 
earn wages above average, although all of them seem to have an even representa-
tion. In financial managers, accountants and auditors, and managers in market-
ing, advertising, and public relations overpayment involves especially White and 
Asian men. Finally, in retail salespersons, overpayment affects especially White 
men.

The analysis suggests that most of the Black men’s earnings disadvantage 
arises not only from their underrepresentation/underpayment in the highly paid 
jobs mentioned above, but also from their overrepresentation in low-paid jobs: 
janitors and building cleaners, laborers and freight, stock, and material mov-
ers, driver/sales workers and truck drivers, chefs and cooks, and security guards 
(although in many of them they earn wages above average). The overrepresen-
tation of Hispanic and Native American men in these occupations is also sig-
nificant, although they are overrepresented/overpaid in highly paid occupations 
in which their Black peers are not. A distinct pattern of Hispanic men is the over-
representation and overpayment among police officers and detectives while that 
of Native American men is their overrepresentation and overpayment among 
postsecondary teachers and petroleum, mining, and geological engineers (which 
is a small occupation).
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Final Comments

If gender–race/ethnicity groups did not differ in terms of basic characteristics 
such as education, age, immigration profile, region, and area of residence, and if 
other factors affecting the individuals’ position in the labor market such as marital 
or cohabitation status, having children, and type of contract impacted women and 
men equally, we would expect small intergroup wage disparities within and between 
occupations. However, this paper shows occupational patterns that strongly vary by 
gender and race/ethnicity after controlling for characteristics, as does the wages of 
individuals who work in the same occupation. Our conditional analysis reveals that 
Asian and White men not only tend to be concentrated in highly paid occupations 
beyond what would be expected based on their characteristics, but also out-earn 
other groups within occupations (they have wages above the occupational wage), 
each component explaining around half of their wage advantage. On the contrary, 
the wage advantage of Hispanic and “other race” men arising from either their occu-
pational sorting or their earnings within occupations are small. Black men is the 
only male group that tends to be concentrated in low-paid occupations after control-
ling for attributes. However, the male group that underpayment affects most within 
occupations is not Black but Native American men.

White, Black, Hispanic, Native American, and “other race” women derive impor-
tant wage disadvantages, after controlling for characteristics, due to both their occu-
pational sorting and underpayment within occupations. Occupational segregation 
impacts especially Black women, whereas underpayment within occupation affects 
especially Native American women (and to a higher extent than it does Native 
American men).

We have identified the occupations that strongly harm most female groups’ earn-
ings after controlling for characteristics. These include management, business, sci-
ence, and arts (especially due to female underrepresentation and underpayment 
among managers nec and chief executives and legislators/public administration, 
together with their underpayment among financial managers); healthcare prac-
titioners and technical (especially physicians and surgeons, in which all female 
groups are underpaid and all but Asian women are also underrepresented); com-
puter and mathematical (mainly due to the underrepresentation of all female groups 
except Asians among software developers, applications and systems, an occupation 
in which females are also underpaid); sales and related (mainly because of female 
underpayment among first-line supervisors of sales workers and their overrepresen-
tation among cashiers); and office and administrative support (mainly arising from 
their overrepresentation as secretaries and administrative assistants, reception-
ists, and customer service representatives and female underpayment among retail 
salespersons). The concentration of Native American women, and especially, Black 
women in healthcare support (mainly nursing, psychiatric, and home health aides) 
also goes beyond what is expected based on the groups’ attributes.
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As for Black men, which is the only male group with conditional wages below 
average, the main problem arises from their overrepresentation in transportation and 
material moving (drivers/sales workers and truck drivers and laborers and freight, 
stock, and material movers) and building and grounds cleaning and maintenance 
(mainly janitors and building cleaners); their underrepresentation in management, 
business, science, and arts (mainly chief executives and legislators/public adminis-
tration and managers nec, in which they are also underpaid) and healthcare practi-
tioners and technical (especially physicians and surgeons); and their underpayment 
in legal (lawyers, judges, and magistrates).

Our analysis suggests that if there were no differences in years of education (and 
other basic characteristics) among gender–race/ethnicity groups, we would still 
find underrepresentation (respectively, overrepresentation) for most female groups 
and Black men in many highly (respectively, low-)paid occupations, together with 
underpayment within occupations for women of any race/ethnicity.

Our findings suggest that labor discrimination and stereotyping still play an 
important role in explaining the position of women and racial minorities in the U.S. 
labor market. However, part of the problem may arise from the prelabor market or 
societal discrimination because society influences the decisions made by women and 
minorities in numerous ways (Blau & Winkler, 2018; Reskin, 2012). Our analysis 
indicates that the type of education that women and racial minority men pursue may 
have an important effect on the occupations they enter and the wages they receive. 
The portion of the US population with a bachelor’s degree or more may partially 
explain why Hispanic women and men and Black men lag behind other groups, but 
it does not help explain the position of women from most racial groups. Our findings 
suggest that policies that are oriented to women and minority men to motivate them 
to pursue college studies associated with highly paid occupations, such as surgeons 
and software developers, could help reduce segregation and, consequently, the racial 
and gender wage gaps. These policies should involve awareness campaigns, access 
to better schools for racial minorities, and financial support for students who belong 
to racial groups whose college and fields of study options are particularly limited 
by their family resources. This may especially be the case for Black families due to 
their systematic exclusion from wealth building, which limits the college prospects 
and school options for their children, shaped by persistent residential and school 
segregation (Darity et al., 2021; Orlando, 2021).

Appendix

See Fig. 4, and Table 1
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Fig. 4  Occupations with the highest (absolute) values of Γg

j
 and/or Δg

j
 for each group in the exact coun-

terfactual wage distribution
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Fig. 4  (continued)
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Fig. 4  (continued)
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Fig. 4  (continued)
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Fig. 4  (continued)
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Fig. 4  (continued)
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Table 1  Earnings gap and decomposition in the actual and counterfactual economy

Actual economy Γ ∆ EGap

White men 11.8 10.4 22.2
Black men − 12.7 − 4.3 − 17.0
Asian men 25.9 15.3 41.2
Native men − 9.5 − 6.1 − 15.6
Hispanic men − 15.5 − 4.5 − 20.0
Other men 2.3 − 0.6 1.7
White women − 0.8 − 6.0 − 6.7
Black women − 14.8 − 8.8 − 23.7
Asian women 9.8 2.6 12.4
Native women − 15.6 − 12.9 − 28.5
Hispanic women − 20.4 − 10.9 − 31.3
Other women − 5.9 − 8.7 − 14.5

Counterfactual economy Γ ∆ EGap

White men 8.2 8.5 16.7
Black men − 6.7 − 1.2 − 7.9
Asian men 11.8 8.7 20.5
Native men − 0.3 − 2.2 − 2.5
Hispanic men 1.0 2.9 3.9
Other men 3.9 2.8 6.7
White women − 4.6 − 6.8 − 11.4
Black women − 11.9 − 6.9 − 18.8
Asian women 0.9 − 1.8 − 0.9
Native women − 10.1 − 10.9 − 21.0
Hispanic women − 8.9 − 8.8 − 17.8
Other women − 5.3 − 9.0 − 14.3
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