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1. Introduction

The literature on occupational segregation in tingdd States has traditionally focused
on segregation by gender and more recently hagduits attention to segregation by
race and ethnicity. With respect to gender, sevpaglers document a reduction in
segregation in the second half of the 20th cerdng/ stagnation at the beginning of the
21st century (Beller, 1985; Bianchi and Rytina, @9Bevanon et al., 2009; Blau et al.,

2013). Segregation between Blacks and non-Blads ddcreased in the second half of
the past century, while segregation between Higgaahd non-Hispanics increased
(Queneau, 2009). But segregation by race/ethnaiigs not affect women and men
equally, female groups have fewer differences gresgation than male groups (Spriggs
and Williams, 1996; Reskin et al., 2004; Alonsoksfilet al., 2012). On the other hand,
segregation by gender does not affect all rackaletgroups in the same way; it seems
to be more prevalent for Hispanics and less soA&ians when compared to other

groups (Hegewisch et al., 2010; Mintz and Krymkown2R11).

When exploring segregation by race, analyses twaitsfon the male population or that
aggregate women and men may obscure the partisiileation of some gender-race
groups. The same problem may arise when one icoed with segregation by gender
and jointly considers various racial groups. Beeabsth gender and race/ethnicity
contribute to shaping and maintaining inequaliiieghe labor market (Browne and
Misra, 2003), more attention should be given tartimersection, a topic that so far has

received little attention in the occupational sgaten literature.

The aim of this paper is twofold: a) to explore thelution of segregation of women
and men of different racial/ethnic groups in th&Wuring the period 1940—2010 and
b) to assess it in terms of the monetary lossasgafithese groups associated with their
segregation. For that purpose, we develop a melbggowith which to address
substantive questions that have not been answénesl far. The analysis involves
twelve gender-race/ethnic groups across a 70-yeaod) paying special attention to
women and men of the largest racial/ethnic groMubkites, Blacks, Hispanics, and

Asians.

This paper contributes to the literature on ocdopat segregation by race/ethnicity and
gender, both empirically and methodologically. &iitsexplores the distinctive situation

of each of these groups using recent tools thatemtkpossible to determine the
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segregation of each group without comparing it véthalternative groups. Pair-wise
comparisons become cumbersome when there are maumysgn the analysis and make
it difficult to summarize the situation of a groufhe approach we follow here, which
was proposed by Alonso-Villar and Del Rio (2018yalves comparing the distribution
of the target group across occupations with thelpational structure of the economy.
These measures are labeled local segregation nesasudistinguish them from overall
or aggregate segregation measures. This approdefrs & summary statistic of the
situation of the group, which is especially helpfoit cross-time analysis because the
evolutions of various pair-wise comparisons maycgmhcide. For example, Kaufman
(2010) found that segregation between Black womah ether Black men or White
women decreased in the 1980s while segregationeleetBlack women and White men
increased. In such a situation, it does not seessiple to conclude whether Black
women in 1990 were more or less segregated thanwbee in 1980. However, using
local segregation measures, one would find that sbgregation of Black women
actually decreased in that period (Alonso-Villaddpel Rio, 2013). Our approach will
allow us to answer the following questions: Did reggtion decrease for all groups of
women in the second half of the 20th century? ésrétent evolution of White women

(men) similar to that of minority women (men)?

Second, this paper also measures overall or aggreggregation in our twelve-group
context—it quantifies the simultaneous discrepantiat exist among all groups. Was
overall segregation by gender and race/ethnicit2@i0 lower than it was several
decades ago? Overall segregation in this multigomumext implies accounting not only
for disparities between women and men of the saoe fas can be done by employing
a binary segregation measure such as the indessifdlarity) but also for differences
between women of a given race and men of a diffenase and for differences within

the same gender group across races. All differecmesidered simultaneously.

This is an important matter because when dealirt segregation by race, scholars
usually consider only two groups: Blacks and Whifgsis Black-White segregation is
what is usually contrasted with segregation by gemnad determine whether segregation
by race is higher or lower than segregation by gendowever, by using multigroup
overall segregation measures, one can simultaneaudlide not only three or more
races/ethnicities in the analysis—which seems mpanmtiin a multiracial society like the

U.S.—but also gender. By doing so, one can medsome much overall segregation



changes when one of these dimensions, either tho@iy or gender, is removed from
the analysis, as this paper does. This is not lplesgiith binary segregation measures.
To measure overall segregation, this paper usemthieal information index (Frankel
and Volij, 2011).

Third, an important methodological contributiontloé paper involves the assessment of
segregation. Segregation measures quantify how emnéve distributions of social
groups across occupations are, but the situationa ofroup of people mainly
concentrated in highly paid occupations is cledifferent from that of another group
concentrated in low-paid ones. To explore the matoir segregation that a group
experiences, this paper defines a novel indexrtiegsures the monetary loss or gain of
a group for being overrepresented in some occupatod underrepresented in others,
as a proportion of the average wage of the econtsifie segregation of Asian women
more serious than that of White or Black women?oukh one care more about the
segregation of Hispanic men than about that ofrtf@nale counterparts? Are the
consequences of segregation more severe for wamaenthey are for men of the same
race/ethnicity? This index also allows us to qugntne proportion of each group’s
(wage) earning gap that arises from its occupatisegregation. Our analysis reveals
that in 2010 occupational segregation still accedrfor the majority of the earnings
gap for most gender-race/ethnicity groups, whichlime with other studies that
emphasize the role played by occupations in geingrabcial stratification (Peterson
and Morgan, 1995; Mouw and Kalleberg, 2010).

The paper is structured as follows. Section 2 mtssihe measures that will be used in
our empirical analysis and introduces the datgdrticular, it proposes an index with
which to quantify the monetary loss/gain of a taiggeup derived from its occupational
segregation and explains how it relates to the tdaning gap. Section 3 offers the
evolution of overall segregation by gender, ovesajregation by race/ethnicity, and
overall segregation by both gender and race/etlyriidm 1940 to 2010. It also shows
the evolution of segregation for our gender-rataieity groups (local segregation) and
the contribution of each to overall segregatiorcti®a 4 uses the new index to assess

the occupational sorting of these groups. Sectioarizludes.



2. Methodology and Data
2.1 Segregation Measures

The index of dissimilarity is a well-known segragat measure that has been
extensively used to quantify occupational segregdby gender. Moreover, to compute
segregation in a multigroup context, scholars oftemploy it to measure disparities
between pairs of groups. However, these pair-w@aparisons become cumbersome
when there are many groups, especially if onetex@sted in trends over a seventy-year

period.

Alternatively, to summarize the performance of egcbup, one could compare the
distribution of that group across occupations wilte occupational structure of the
economy. This means that, for example, Black womarensegregated so long as they
are overrepresented in some occupations and updesented in others, whether those
latter occupations are filled by White women, Hisipavomen, Black men, White men,
or any other group. This approach was formally tgexd by Alonso-Villar and Del
Rio (2010), who defined several segregation measirea multigroup context and
explored their properties. These measures, labiledl segregation measures to
distinguish them from overall segregation measudiw one to quantify the

segregation of a group. In our empirical analysis,use one of those measures:

o1 (ci0 Zé—'“(ct/ﬂ , @

where ¢! denotes the number of individuals of graym occupatiorj, t; is the number

of jobs in that occupationC® :Zcﬁ is the size of groum in the economy, and

J

T:Zt]. is the total number of jobs in the economy. Thdeix ranges from a
j

minimum of 0 to a maximum ah(T) .!

In a multigroup context, apart from calculating s$egregation of a group, one might
also be interested in determining overall segregatiThe literature offers several
measures with which to summarize the simultanemapancies that exist among all
groups (Silber, 1992; Boisso et al. 1994; Reardath Birebaugh, 2002; Frankel and

! This index has been used to quantify segregatidhe U.S. (Alonso-Villar et al., 2012, 2013).
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Volij, 2011)2 As in the two-group case, no segregation exisevéry group is evenly

distributed among occupations (i.e., if the popatatshare of the group in each

_c : ]
occupatlon,c—'g , Is the same for all groups). As shown by Alonsitar and Del Rio
(2010), several of these overall segregation measgan be written as weighted
averages of local segregation measures applieacto & the mutually exclusive groups
into which the whole population is partitioned, vieights equal to their share on the
total workforce. In particular, the mutual infornat index,

9 t e t
M :ZC—In(lg)—Z—J > —Lin(-) |, borrowed from the information theory and
5 T C TS5 t qg

J
characterized by Frankel and Volij (2011) in terofidasic segregation properties, can

be written as the weighted average of indgx for each of the groups:

5%
M—z?dbl. 2
g

Consequently, using the segregation of each grodpta demographic weight in the
economy, it is possible to quantify the contribataf each group to overall segregation:

g
9

Contribution of group o= TM (3)

as we will do in our empirical analysis.

Ceteris paribus overall segregation increases as the distributibm group across
occupations departs from that of the whole popomatiThis component captures the
local segregation of each group. Likewise, ovesatjregation also increases with the
population shares of those groups whose distribstlee further away from that of the

whole population.

2.2 Assessing Segregation: Our Proposal

But segregation alone does not permit us to agkesgosition of a group in the labor
market because it depends not only on whether tbepghas access to any type of

occupation but also the “quality” of occupationattthe group tends to fill or not to fill.

2 For studies applying these measures to explorepational segregation by race/ethnicity and/or gend
in the U.S., see Watts (1995) and Gradin et all420
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Thus, for example, Hegewisch et al. (2010) docuntkeat median earnings in 2009
were higher for male-dominated than for female-d@ted occupations in either low-,
medium-, or high-skilled occupations.

To deal with this issue, this paper proposes a lginmdex, ', that measures the
monetary loss or gain that a group experiences asomsequence of its
underrepresentation in some occupations and iteeuesentation in others. In other
words, this index assesses the segregation of mtbepgaccording to occupational

wages. To build this index, we first compare tharslof the group in each occupation,

c? t
C—’g, with the employment share of that occupati_ei_tn,, which represents the share the

group would have if there were it no segregatidrthis difference is positive, this

means that the group is overrepresented therervateeit is underrepresented. Next,
we quantify how much in earnings the group gairesgectively, loses) for being
overrepresented (respectively, underrepresentethaihoccupation. For that purpose,
we take into account the (average) wage of thatimatoon, w;. Since the index is

aimed at assessing the occupational segregatiangobup, it only accounts for wage
disparities that arise from differences across patians, while salary differences

within occupations are disregarded.

Once we aggregate the losses and gains for allpatioms and express them as a

. . t
proportion of the average wage of occupationss Z?Jw] we have a summary
j

statistic of the position of the group. Namely,

9 t .
-3 &% @

To explain why this index is useful to rank variodsmographic groups or a group

cd t t
across time, note thaZCg[C—’g—?‘j w =Z[q“ - Cg—_;_j w can be thought of as the
] ]

total sum of the gains and losses that the group d&@m a consequence of its

L . t. .
underrepresentation in some OCCUpatIOL'f5<(Cg?J) and overrepresentation in others



g

t. c’ t
(c)> Cg?‘). Therefore,Z[C—’g—#J w, represents the (per capita) loss/gain of each
j

member of the group derived from the occupatiomgjragation of the group. This
expression would allow making comparisons amonggs®f different sizes in a given
year but would not be suitable to compare eitheugs among economies that differ in
their occupational wages or a group across timaveyer, by dividing this expression
by the average wage of occupatioms,it is possible to obtain the loss/gain of each

member of the group as a proportion of that aveveage’

The interpretation of this index is very intuitiv® value of 0.1 means that the group has
a per capita gain of 10% of the average wage ofet@nomy due to its uneven
distribution across occupations. On the contraryalie of -0.1 implies that the
consequences of segregation are negative for the@gince it has a per capita loss of
10% of the average wage of the economy. Note ti@tldsses/gains of all mutually
exclusive groups into which the economy can beitpared, when weighted by the
demographic shares of the groups, add up to zeoe she advantages of some groups
with respect to the average wage must exactly ofifeedisadvantages of the others. For
exposition purposes, in our empirical implementatibe values of the index are given
multiplied by 100.

This index satisfies several good properties. #gsal to zero when either the group has
no segregation or all occupations have the samewagother words, given that this
index aims at quantifying the consequences of gagjn, if all occupations offer the
same wage or if the group is evenly distributedbseroccupations, the index should
reflect that there are no penalties or advantageshe group. In addition, the index
increases when some individuals of the group mowa one occupation to another that
has a higher wage, while it decreases if the oppdslds. Moreover, the index is
unaffected by the size of the group, so that if,dwample, the group doubles in each
occupation, the index does not change. This makesitable for comparing different
demographic groups. Likewise, the index is unaffédiy the number of total workers
in the economy (so long as the occupational straatfithe economy does not change)
or the monetary units in which wages are measusuich makes it appropriate to

® This average wage actually coincides with the ayerwage of the economy since the wage of each
occupation is determined by the average wage ahtlieiduals working there.
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compare a group across time or across countrigs.ifitlex does not take distributive
iIssues into account, however. It cares not aboetrevthe changes occur but about the
magnitude of losses/gains. Moving into an occupeatii@t has an additional wage of $1
has the same effect on the index, whether the aticupleft behind was low paid or

high paid.

As mentioned above, our index does not measurevhitde earning gap of a group
since it neglects wage inequalities that exist witbccupations. However, we can
determine the share of the earning gap that oweximtbes take into account. Note that
the whole earning gap the group has as a consegjudnmoth its uneven distribution

across occupations and its within-occupation waigerepancy with respect to other
groups can be written a@gz ng W , wherew? is the average wage the

group receives in occupation (which can differ from the average wage of that
occupation, denoted bw,). By writing this earning gap as a proportion bé ttotal
wage revenues that the group would have if theneewie segregation and no within-

occupation wage disparities with respect to otlreups, i.e., as a proporti@w, we

can determine the per capita earning gap ratibeftoup (denoted ByGap:*

c? t 1
EGap=|C°Y ——w’-C9) L ] =

c/ ; 1
Sl CQZCQWCQZ W - C‘*’J_ZiT w} = 0

I 1 ¢l 4w
(e -z S-L)Y

i w
A r

This per capita earning gap ratio can be decompmsedo terms: one associated with
the occupational segregation of the group, reptedelny I' , and the other associated
with within-occupation wage disparities with respéx other groups, denoted kY.
Therefore, by dividing™ by EGap we can calculate the contribution of segregatmn

the earning gap ratio of the group.

“ Note that this per capita earning gap ratio isdifferential between the average wage of the gramng
the average wage of the economy, expressed aparpom of the latter.
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2.3 Data

Our dataset comes from the IPUMS (Integrated Pulidie Microdata Series) samples
covering the period 1940-2010 (Ruggles et al., 20This dataset offers harmonized
information assigning uniform codes to variablebjoli makes long-term comparisons
possible. These data are based on the decennglssmnfor the period 1940-2000 and
the 2005-2007 and 2008-2010 American Community &gfor the period 2000-2010

(in the 2000s, we use the 2005-07 and 2008-10 smngelparately to take into account

the Great Recession).

The Census Bureau has reorganized its occupattasaification system several times,
but IPUMS brings two consistent long-term classaifions: the 1950 classification,
available for the whole period, and a modified i@rsof the 1990 classification,
available from 1950 onwards. For the period 194801 9ve calculate segregation using
the codes of the 1950 classification system, whmdtounts for 269 occupations. For the
period 1980-2010, we use instead the 1990-bassdifitation, which accounts for 389
occupations, since although the 1950 classificasavailable for the whole period, the
Minnesota Population Center recommends the 199 dbatassification from 1980
onwards (for 1980 we use the two classificationsictv makes it possible to assess the

break in the series).

This paper considers six mutually exclusive groapsvorkers composed of the four
major single-race groups that do not have a Higpangin, plus Hispanics of any race
and others: Whites, African Americans or BlacksiaAs (Chinese, Japanese, and other
Asians or Pacific Islanders), Native Americans (Aicen Indians and Alaskan natives),
Hispanics, and “other race” (those non-Hispanigsoriéng some other race onore
than one race).Since occupational segregation is a gendered pheman, this paper

crosses the above groups with sex to finally obtaelve mutually exclusive groups.

For 1990, 2000, 2005-07, and 2008-10, we proxiedithge of each occupation by the
average wage per hour (calculated from the infaonatrovided by the IPUMS) Due

®> The residual category “other race” is differenthegear. In particular, multiple-race responsesewer
allowed since 2000. Regarding Hispanic origin, ¢hisra break between 1970 and 1980 (before 1980, th
origin was imputed by IPUMS).

® We have trimmed the tails of the hourly wage disition to prevent data contamination from outliers
Thus, we computed the trimmed average in each aticupeliminating all workers whose wage is either
zero or situated below the first or above the $f#ticentile of positive values in that occupation.
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to data limitations, for 1940, 1960, and 1970 wstead used the average wage per
week. For 1980, we used both wages per week anthquerto make the time series
consistent with either previous or subsequent yedtse average wage of each

occupation was not available for 1950.

3. Segregation Trends

3.1 Overall Segregation Trends by Gender and/or Race/Ethnicity

Figure 1 displays overall segregation trends okwerperiod 1940-2010 according to the
M index. One of the time series corresponds to tiadyais of segregation by gender (2
groups), another refers to segregation by racafthé groups), and the other results

from the combination of both dimensions (12 groups)

0.10 -

035 -
0.30 - '—'/‘\\

0.25 - -__./.\.\. ‘\V—f—"’—’
0.20 - .\.\l—l—.

0.15 -

0.10 -

D.05 - ‘-______‘__,...—-—""‘ A
0.00

1940 1950 1960 1970 1980 1980 1990 2000 2005-07 2008-10

—&—Gender and Race/ethnicity —— Gender Hace/ethnicity

Figure 1. Overall segregation by gender, by rabeleity, and by gender and
race/ethnicity (indei), 1940-2010

Segregation by Gender

Segregation by gender increased up to 1960, dedehsing the next four decades,
and experienced only a very small reduction dutirg2000s. This trend is consistent
with that found in previous works for shorter pesoof time using the index of
dissimilarity (Blau and Hendricks, 1979; Blau et 8013)’

" Hegewisch et al. (2010) found a similar evolutiehen analyzing Whites, Blacks, and Hispanics
separately although, in this case, no further msgis observed between mid-1990s and 2009. Asians,
however, do improve at the beginning of the 2000s.
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Segregation by Race/Ethnicity

The evolution of overall segregation by race/etityiis different from that of gender: it
fell from 1940 to 1980 and has increased ever si@oenparisons with previous works
are in this case more difficult. On the one harfikyt are based on pair-wise
comparisons and, therefore, do not offer summaatyssics of total segregation. On the
other hand, they do not consider the wide rangec#s used here since most scholars
have traditionally dealt with employment segregatietween Blacks and Whites, and
only recently have they included Hispanics and/osiaAs in their analyses
(Tomaskovic-Devey and Stainback, 2007; Queneau9;28intz and Krymkowski,
2011).

Segregation by Gender and Race/Ethnicity

Our analysis shows that when crossing gender arelathnicity, overall segregation
peaks in 1960, slides until 2000, and increasegmhthyi from 2000 to 2007, remaining
stable afterward$The evolution of this time series resembles thiaemder more than
that of race/ethnicity. In any case, the reductiobserved from 1960 to 1980 occurred
along both gender and race/ethnicity lines. Theicgdn from 1980 to 1990 seems to
have been due exclusively to gender integrationlewthe slight rise observed in the
early 2000s seems to be the consequence of graliifegences among racial/ethnic

groups.

These results are consistent with those papersidiat that civil rights legislation was
behind the progress of minorities during the 1960wl 1970s (Conrad, 2005;
Tomaskovic-Devey and Stainback, 2007; Kurtulus,220Dnce political pressures for
racial equality weakened, segregation by race/ethnwas augmented. The only
progress came from the sex desegregation that reccyerhaps as consequence of
entry to the workforce of new cohorts of women whigher educational achievements
than their predecessors (Blau et al., 2013) anesdt of political pressure for gender
equality, “which did not start effectively untiléhl970s, continued through the 1990s”
(Tomaskovic-Devey et al., 2006, p. 585). This maweéh somehow offset racial
segregation leading to a fall in gender-race/ettyngegregation in the 1980s. To the

extent that gender desegregation stalled in th@22@Mile segregation by race/ethnicity

® This evolution is in line with that obtained by Wa(1995) for the period 1983-1992 using thendex
proposed by Silber (1992) and considering 6 ratten 12 groups.
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continuously rose since 1990, no further reductiorsverall segregation by gender and

race/ethnicity occurred afterwards. In fact, it Baghtly increased in the past decade.

When comparing the above series it is hardly ssinito see that segregation by
gender is higher than segregation by race/ethnsiitge several works based on pair-
wise comparisons have already documented thisusiclg estimates of Black-White

segregation within sex groups and sex segregatidmnwacial groups (King, 1992;

Blau et al., 2001; Kaufman, 2010). The most stagtliesult here is the extent of those
differences, something that can be easily detemhimeur multigroup approach. Thus,
when adding the gender dimension to the racialletanalysis, the segregation index
rises by more than 317%, while when adding racelfetly to the gender analysis,

segregation increases by 33% at most; i.e., mo#teoflifferences that we observe in
the distribution of our 12 groups across occupatiarise from gender. However, as
mentioned above, gender does not affect all raqeally. If these intersections were
not considered in the analysis, the real experi@fiche groups would not be properly
guantified; therefore, overall segregation would lrederestimated. In subsequent

sections, we explore the distinctive segregatiothefgroups.
3.2 Linking Overall Segregation and Local Segregation

Table 1 documents the contribution of each of tBegloups to overall segregation

according to expression (3).

1940 1950 1960 1970 1980 1980 1990 2000 | 2005-07 | 2008-10
White men 23.5 25.0 28.3 321 35.4 35.9 349 31.6 27.8 27.6
African American men 12.0 11.1 9.5 7.3 6.0 6.1 5.8 4.9 4.6 4.6
Asian men 0.5 0.5 0.4 0.6 1.1 1.1 1.7 2.7 3.2 3.4
Native American men 0.3 0.3 0.2 0.2 0.4 0.4 0.4 0.4 0.4 0.3
Hispanic men 1.2 1.7 2.1 2.2 3.8 3.8 6.4 9.5 13.7 13.7
Men from other races 0.1 0.1 0.1 0.0 0.1 0.1 0.6 0.4 0.5
White women 44.6 44.9 43.1 435 40.5 39.5 36.2 335 30.9 29.6
African American women 17.0 15.2 14.4 113 8.5 8.5 7.9 7.5 7.8 7.7
Asian women 0.1 0.1 0.3 0.6 1.1 1.2 1.9 2.4 2.8 3.3
Native American women 0.1 0.1 0.1 0.2 0.3 0.3 0.3 0.3 0.3 0.3
Hispanic women 0.6 1.0 1.4 1.9 3.0 33 45 5.9 7.6 8.4
Women from other races 0.0 0.1 0.1 0.1 0.1 0.1 0.7 0.6 0.7

Table 1. Contribution of each gender-race/ethni@gtpup to overall segregation

(expressed as a percentage), 1940-2010
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Changes in the contribution of a group across tuepend on variations in the
segregation level and demographic weight of theigr@and also on how the product of
these two components varies in comparison with e¢hos the other groups. The
segregation levels of the groups, which are dismiss more detail at the end of this
section, are shown in Figure 2 for the largestalésthnic groups and in Table A2 in the
appendix for all groups. The demographic weights given in Table Al in the

appendix.
Contributions of White Women and Men

White women and men are the groups with the higlwesttributions to overall
segregation due to their large demographic weightte evolutions of these groups
have been rather different, however. The contrdsudf White women to inde,
which is larger than that of men, diminished ovaret (from almost 45% in 1940 to
30% in 2008-10). This decrease was stronger irs¢écend period, 1980-2010, because
both the segregation level of the group and its agaphic weight decreased. The
contribution of these two factors was similar (5380d 47% of the decrease,

respectivelyy

On the contrary, White men increased their contidiouto overall segregation from
23% in 1940 to 35% in 1980 as a consequence af ith&ieasing segregation, which
more than offset the demographic weight reductigredenced by this group. But since
1980, the contribution of White men decreased & 28 2008-10—due to their lower

representation among workers.
Contributions of Minority Women and Men

The contribution of Black women decreased shargtyvben 1940 and 2008-10, from
17% to below 8%, due to the marked reduction imesgation experienced by this group
during the first period, 1940-1980. The demographiight of this group did not
contribute to this reduction, though, because tio@ig share actually increased in both
periods. On the contrary, Hispanic women incredked contribution throughout the

whole period—despite the strong reduction in segfieg that this group experienced

® To calculate which part of the change in the cbntiobn of a group is due only to changes in
segregation, we compare the contribution of thauprin the first year with the contribution it waul
have had in a counterfactual distribution in whilbl segregation level of the groups were equdidset

of the second year but their demographic weightewleose of the first year. To calculate which pdrt
the change is instead due to demographic factoescempare the contribution of the group in that
counterfactual with its contribution in the secomdr.
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up to 1990—due to their higher presence among werké&/'e also observe that the
contribution of this group was traditionally mucimaller than that of its Black
counterpart, while in 2008-10, it was slight higkeibove 8%).

Like Black women, Black men also experienced a rkaide reduction in their
contribution to overall segregation during thisipdr—from 12% in 1940 to 5% in
2008-10. This reduction was especially intensénenfirst period (1940-1980) although,
as opposed to their female counterparts, this wasmy due to a segregation reduction
but also to the fact that men did lose populatioars (the contributions of these two
factors to the decrease were 50% each). On theacgnthe contribution of Hispanic
men increased notably, reaching almost 14% in 2008Fhis increase was stronger in
the second period (after 1980) and was due to hathncrease in segregation and

demographic weight (which contributed by 23% an®o/espectively).

With respect to Asians, women and men increased ttwntribution to overall

segregation—representing around 3% in 2008-10—dukhdir growing share in the
labor force. This rise was more intense in the ségoeriod (the contribution of the
demographic factor was 91% for males and accoufdedhe full increase among
women).Finally, the contributions of Native American womand men, together with
men and women from other races, were very smalinguthe period, with values

similar to those of their population shares.

Local segregation

As mentioned above, the contribution of a groupowerall segregation depends on
several factors. We end this section by analyzusiy pne of them—the segregation

level of the groups—focusing on the largest raetaltic groups (Figure 2).

Between 1940 and 1980, segregation strongly demdeés all groups of women
(especially for Black women) and increased for Whiten (although not for other

men)*® From 1980 on, segregation decreased only slightlfemale groups, and this

% The rise in segregation by gender between 19401860—as documented by Blau and Hendricks
(1979) for 1950-1960 and shown in Figure 1—seembetanainly due to a rise in the segregation of
White men—who accounted for more than 60% of warkesind also Black men because the segregation
of White women—who accounted for almost 30% of vessk—and that of other minority women and
men actually fell during this period.
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integration process came to a halt in 26bThe evolution of Black men was similar to
that of their female counterpartswhile that of Hispanic men departed from that of
Hispanic women, given the segregation of men has logcreasing steadily for several
decades, which makes them the group with the higleggegation at present.
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Figure 2. Segregation of the largest gender-raueitegroups ¢y ), 1940-2010

In the 2000s, White men were still more evenlyribsted across occupations than the
remaining groups, while White women had a segregdével which was similar to that

of Black men but below those of minority women andn. The segregation of Asian

" The evolution of the segregation of Black womeporéed in Figure 2 was previously shown by
Alonso-Villar and Del Rio (2013), who undertookiardepth analysis of this particular group.

2 Queneau (2009) also documented a decrease inetiregation between Blacks and non-Blacks
between 1983 and 2002, although this study didlisihguish between women and men.
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men is between that of Hispanic and Black men, evtiié segregation of Asian women
Is quite close to that of other minority women. pigs the high segregation of Asian
women and men, in the next section we will show, tha opposed to other minorities,
these groups are advantaged when considering theswdd the occupations they tend to
fill.

The analysis also suggests that, in the 2000serdiites in segregation along
race/ethnic lines were more marked among men, vthdee were barely differences
among minority women. This finding is in line withose obtained in other studies for
earlier periods (Reskin et al., 2004; Spriggs andiafhs, 1996; Alonso-Villar et al.,
2012).

4. Assessing Segregation: Occupational Attainment

So far we have documented the contributions of different gender-race/ethnicity
groups to overall segregation, the segregation lefveach group, and the evolution of
each group over time. Now we assess the consequehcegregation for each group
according to indeX" and show how important occupational sorting igxplain their

earning gaps.
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Figure 3.Decomposition of the per capita earning gap rdigafr100) for the largest
groups in terms of segregatiorm ¥100) and within-occupation wage disparities
(A*100), 2008-10

Figure 3 displays the decomposition of the perteaparning gap ratio of the four

largest racial/ethnic groups in 2008-10 (the cqroesling values for the 12 groups are
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given in Table A3 in the appendix). This chart skotwat segregation explains the

majority of the per capita earning gap ratio foriédn American, Asian, and Hispanic

women and men. But 74% of the negative earningajafyhite women is associated

with the salary disadvantage that this group faséthin occupationS while the

positive earning gap of White men arises from oatiopal segregation and within-

occupation wage advantages in equal shares.
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Figure 4. Gains/losses of the largest gender-rdoetegroups [ *100), 1940-2010

13 This percentage had been increasing since 1980n(itheras 54%) because the reduction in the
earning gap of White women due to segregation teen Harger than the reduction in their salary
disadvantage within occupations. Petersen and Nior@®95) documented the important role of
occupational segregation in explaining the wage @fapomen in the early 1980s although they did not
distinguish them by race.
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The Consequences of Segregation for Men

Figure 4 documents the evolution bf for the largest groups (the values of this index
for the 12 groups are given in Table A4 in the ayipe). This chart reveals that all
groups of men improved between 1940 and 1980 mgef occupational attainment.
Asian men caught up with White men in 1980, whesthlgroups had a value around
11, which means that their uneven distributions&roccupations brought them an
11% gain above the average hourly wage of the engnBlack and Hispanic men also
caught up with each other in 1980 but at a negatalae (around -3), which gives

evidence of their disadvantaged positions.

From 1990 on, important divergences appear amon¢e mgeoups. Asian men
increasingly improved (reaching an advantage of 2092008-10), surpassing even
White men (12%), who no longer make up the mostathged group (this group’s
index has barely changed since 1980). On the agntitae indexes of Black men and
especially Hispanic men have markedly decreasextifireg -10 and -16, respectively,
in 2008-10), which suggests a worsening for thegegroups.

Exploring the effects of affirmative action on thleecupational advancement of
minorities, Kurtulus (2012) found that Black memb#ted from it, which may explain
why when enforcement of affirmative action weakemethe 1980s, integration fell for
this group. On the contrary, Kurtulus did not fiemidence that Hispanic men benefited
from affirmative action. As we explain later ongthecent evolution of Hispanic men

may be affected by the group’s immigration profile.
The Consequences of Segregation for Women

Figure 4 also reveals that all groups of women owed from 1960 until 1990, which is
consistent with the progress along gender linestiomeed in the previous section. Apart
from the rise in education (Blau et al., 2013),ilciights legislation may have been
behind these advances. Kurtulus (2012) claims #fatmative action played an
important role in the advancement of Black, Hisparand White women into
management, professional, and technical occupationeg the 1970s and early 1980s,

while the impact was smaller in the 1990s.

Since 1990, only Asian and White women have impdoire terms of occupational

attainment, especially the former, perhaps as aemprence of their advantage on
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educational grounds. A central finding of this papethat since 2000 the index has
been positive for Asian women. In 2008-10, they hager capita gain of 5% of the
average wage of the economy. This advantage iseVvenwlower than that of either
White men (12%) or Asian men (20%).

Regarding White women, it is startling the declafighe index in the period 1940-1960
and its stagnation between 1960 and 1980, espediale take into account the strong
segregation reduction that this group experienéggli(e 2). The intensification of their
disadvantage during the first period (indExfalls from -3 to -14) was due to both a
decrease in the relative weight of this group imemccupations with wages above or
near the average wage (teachers, operatives, agpefsons) and a drop in the relative
wage of occupations in which White women were higldpresented (bookkeepers,
secretaries, and other clerical workers). Thisgoatts also observed during the period
1960-1980, although it was offset by a higher regnéation of White women in
occupations with wages above the average (accasnéad auditors, professional and
technical workers, and managers, officials, angpetors). Since 1980 the index has
been closer and closer to zero. In 2008-10, thexirsthows a disadvantage of 2% of the
average wage. Therefore, this group has a bettsitiggo in terms of occupational
attainment than Black men but worse than White araheither Asian men or women.
The situation is much worse for Black and especidlspanic women, whose positions
have worsened in the past decade (their valuesOB8-20 were -14 and -21,

respectively), despite the dramatic advances ofatmeer until 1980

Consequently, the slight reduction in gender setiieg seen in the 2000s has not
equally affected all racial/ethnic groups of wom&he progress of women in the past
decade was mainly concentrated among Asians ande®ViDur results for previous
decades are consistent with the findings on redagiarnings shown by Cotter et al.
(1999). These authors document stagnation for Winiteen’s earnings as a proportion
of White male earnings in the 1960s and 1970s ammtavements in the 1980s; strong
improvements for Black women in the late 1960s a8d0s; and larger increases for

White women than for Black and Hispanic women betw&980 and 1995.

14 As mentioned above, this index only cares for wdigparities that arise from working in different
occupations while wage disparities or discriminatigithin occupations is left aside. In fact, asufag3
shows, the situation of Black and Hispanic womemwdsse when taking wage disparities into account
(their per capita earning gap ratios are, -21 8ad respectively). Conrad (2005) documents the mitte
wage gap of Black women, with respect White womieetween 1980 and 2000 derived from the
persistent discrimination and the racial gap inoadion that still remains.
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Further Discussion

Our analysis shows that despite segregation bagigehfor Asian men than for Black
men in 2008-10 (Figure 2), the assessment of ggregation seems to be positive for
Asians but negative for Blacks. Something similappens to Asian women, whose
level of segregation in 2008-10 was similar to tbebther minority women although
the assessment of that segregation is positivetHiem and negative for the other
minorities. In addition, despite Hispanic men hgvanhigher level of segregation than

Hispanic women, the situation of women seems tovdrse.

The high value of indexX’ for Asian women and men could be the result oir thigh
educational achievements. Notwithstanding importifierences in education among
Asian subgroup’ the proportion of Asians holding a bachelor’s @egis significantly
higher than that of non-Asian&s documented by Xie and Goyette (2004), this may
have facilitated their access to high-skilled o@atigns, such as scientific, medical, and
engineering jobs, from 1960 to 2000. Other scho#ss document the occupational
advantage of particular Asian subgroups. Woo et (2012) find occupational
advantages for second-generation South Asian wandmmen when comparing them
with their White counterparts due not only to thghheducational level of this group

but also to its concentration on science, techngleggineering, and medical studies.

If we repeat the analysis shown in Figure 3 sieg by educational attainment—that
is, if we explore individuals of each educatioraldl separately—new findings appear
(see Table A3 in the appendix which considers feuels: less than high school, high
school diploma, some college, and bachelor’'s degee also Figure 5, which depicts
the gains and losses of those having a bachel@tged as a proportion of their

education-specific average wage).

The occupational attainments of Asian women disappéhen comparing them with
their educational peerd (s always negative, although close to zero for ¢hagth a
bachelor's degree). Therefore, the good positiothefwhole group of Asian women
appears to be mainly driven by their largest proporof bachelor's degrees. The case

of Asian men is a bit different; the index for teowith university degrees is positive

!> The proportion of Asian Indians who have bachsloegrees or higher education is more than twice as
much as that of Vietnamese (Allard, 2011). Kim &tar (2007) also document wide differences among
Asian groups in terms of poverty and unemploymatgs.
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and high, around 11, although lower than the omsvehbefore for the whole group of
Asian men (almost 20). Consequently, the occupatiatiainments of Asian men seem
to be the result of both their education achievemand their intense concentration in

some of the highest paid jobs.

The low value ofl" for Hispanics could also be the result of theawwgr) educational
achievements (and their immigration profile). Asnban et al. (2006) documented,
when controlling for years of schooling and Englmioficiency, Hispanics barely lag
behind Whites in terms of employment and earniddsnso-Villar et al. (2012) and
Gradin (2013) also pointed out that these factas an important source of
occupational segregation for Hispanics. Our anslysi educational level shows that
this is the case for Hispanic merd—substantially increases when comparing them with
their peers in education (it is either positiveless negative). On the contrarly, is

negative and high for Hispanic women at all educeti levels.
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Figure 5.Decomposition of the per capita earning gap rdfigafr100) for the largest
groups in terms of segregatiorm ¥100) and within-occupation wage disparities
(A*100), 2008-10: Individuals with a bachelor’s degjre

The pattern of Hispanic women is shared by Blaok @hite women (although to a
different extent). The occupational sorting of thgsoups seems to disadvantage them
at each educational level while, as shown abovgregation appears not to be a

problem for Asian women having a bachelor's degfperhaps due to their
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concentration in some types of stud).Regarding male groups, segregation brings
important advantages for White men at all educatidavels. Only in the case of
individuals having a bachelor’'s degree is the athgm slightly surpassed by that of
Asian men. As opposed to Hispanic men, the low patanal attainments of Black
men do not seem a consequence of their educatamfaévements. An interesting
finding is that when focusing on individuals haviegs than a high school diploma, all
male groups gain from their occupational sortinglevall female groups have losses.

5. Conclusions

Our analysis has not only shown the evolution afupational segregation in the U.S.
by gender, race, and ethnicity during a seventy-pesiod, 1940-2010, but has also
assessed it by quantifying the monetary gains/fosdethe various groups. For that
purpose, we have developed an index that measheegdr capita advantage or
disadvantage of a group, derived from its segregatas a proportion of the average
wage of the economy. Our index seems a helpful toblonly for academics but also
for institutions concerned with inequalities by den race, ethnicity, and migration
status, among others, because it makes it posgiblank different groups in an
economy or a target group across time accordirnligeio segregation nature.

This study has revealed that when adding the gedueension to the analysis of
segregation by race/ethnicity, segregation more thiples, while segregation increases
by only one-third the other way around. The sediegareduction that most female
groups experienced between 1940 and 1990 did et ahy of them to reach a neutral
position in the labor market; the consequence&gfegation were negative for them, as

also happens in terms of earnings, as noted beCeitial. (2003).

Things started to change for Asian women in 2000 bot for other women.

Overlooking differences by ancestry (Kim and Ma02), in 2010, the segregation of
Asian women brought them a per capita advantageobf the average wage of the
economy, while the segregation reduction for Whitenen only allowed them to reach
a 2% disadvantage. The situation was much worseofoer female groups. The

disadvantage of Black and Hispanic women in 2016 marked (14% and 21% of the

18 The earnings gap for this subgroup is mainly exgdiby the within component (Figure 5), which
suggests that although they are not particularhceatrated in bad occupations, they are penalizgdnwv
them.
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average wage, respectively), and these groups dlidinmprove in the last decade.
Regarding male groups, our study has revealedthieaposition of Whites has barely
changed since 1980, their advantage in 2010 bdingtd 2% of the average wage. As
in the case of their female counterparts, Asiang Hzeen the more advantaged male
group since 2000, reaching an index value of 209%01h0. On the contrary, Hispanic
and Black men’s situations have worsened since;1882010, they had a per capita
disadvantage of 16% and 10%, respectively. Theyaisahas also shown that the

occupational sorting of women is still worse thiattof men of the same race/ethnicity.

Although the causes of these disadvantages aratidlie aim of this paper, which has
mainly focused on gross differences among grodpsanalysis undertaken stratifying
by educational attainments suggests that the aayarf Asian women was due to their
higher education achievements. When comparing tiveim their peers in education,
they have a negative index, even those having lagbats degree (although in this case
it is close to zero). The advantage of Asian meo alecreases when comparing them
with their peers, but the index for those havingaghelor's degree is instead clearly
positive. Education does not seem to explain eithemegative value of the index for
female groups (and Black men) or the positive vdtueéWwhite men. Moreover, when
focusing on individuals with less than a high sdhdgploma, segregation brings
positive results to all men’s groups and negatasults to all women’s. Among those
with a bachelor’'s degree, situations for all woneswept Asians are worse than those
for any male group. A startling finding is that ttisadvantage for White women with a
bachelor’s degree is larger than that for Asian wortand also larger than that for any
male group). This is an issue that deserves furs®arch attention. Introducing spatial
variation in the losses/gains of the groups woulkb ehelp to approach the real
experience of groups (Cohen and Huffman, 2003;eCeit al., 2003; Alonso-Villar et
al., 2013).
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White men

African American men

Asian men

Native American men

Hispanic men

Men from other races

White women

African American women

Asian women

Native American women

Hispanic women

Women from other races

Appendix

1940 1950
67.8 64.7
6.6 6.2
0.2 0.2
0.1 0.1
1.0 13
0.0
20.7 23.6
3.3 3.3
0.0 0.1
0.0 0.0
0.3 0.4
0.0

1960
60.4
5.4
0.4
0.1
1.9
0.1
27.2
3.6
0.2
0.0
0.7
0.0

1970

54.7
5.2
0.5
0.1
2.4
0.0

31.2
4.1
0.3
0.1
1.2
0.0

1980

48.3
4.9
0.9
0.3
3.4
0.1

343
4.7
0.8
0.2
2.2
0.0

1990
43.5
4.7
1.5
0.3
4.6
0.0
35.5
5.1
1.3
0.3
3.1
0.0

2000

39.8
4.6
2.0
0.3
6.0
0.9

34.1
5.4
1.8
0.3
4.3
0.7

2005-07 2008-10

37.3
4.9
2.5
0.3
8.1
0.7

323
5.6
2.1
0.3
5.4
0.6

Table Al. Demographic weight of gender-race/etlyigioups, 1940-2010

White men

African American men

Asian men

Native American men

Hispanic men

Men from other races

White women

African American women

Asian women

Native American women

Hispanic women

Women from other races

White men

African American men
Asian men

Native American men
Hispanic men

Men from other races
White women

African American women
Asian women

Native American women
Hispanic women

Women from other races

Total population

r
11.5
-10.1
19.6
-5.4
-15.7
1.6
-2.4
-13.7
5.4
-15.0
-20.9
-8.0

1940
0.108
0.572
0.850
0.727
0.393

0.675
1.612
0.992
0.918
0.768

A
10.9
-2.5
9.9
-6.0
-6.2
-1.4
-6.6
-7.5
-0.6
-13.4
-10.7
-10.0

1950
0.120
0.554
0.738
0.825
0.396
1.366
0.590
1.447
0.783
1.561
0.714
2.133

EGap r
224 118
-12.6 1.8
29.5 13
-11.4 116
-21.9 3.9
0.2 41
-9.0 9.4
-21.2  -115
4.8 -10.0
-28.4 -8.6
-31.6 -12.1
-18.0 -11.8

1960
0.157
0.588
0.382
0.724
0.359
0.745
0.530
1.347
0.605
0.951
0.620
0.847

A
8.1
3.5
9.9

-0.9

-1.1
4.0

-5.8

-0.9
4.6

-9.1

-6.3

-3.0

1970
0.169
0.404
0.357
0.430
0.258
0.569
0.400
0.786
0.478
0.583
0.435
0.869

Less than High School

EGap

19.9
53
11.2
10.6
2.7
8.2
-15.2
-12.3
-5.4
-17.6
-18.3
-14.9

1980
0.184
0.310
0.298
0.315
0.283
0.220
0.297
0.456
0.357
0.313
0.346
0.352

Table A2. Local segregation of gender-race/ethyigiibups @; ), 1940-2010

1980
0.211
0.357
0.329
0.360
0.315
0.273
0.327
0.514
0.457
0.368
0.430
0.424

High School
I A EGap
104 8.2 18.6
-1.8 -14 -3.2
-3.2 29 -0.2
57 -59 -0.3
-0.4 -5.9 -6.3
3.2 04 2.8
-6.2 -48 -11.0
-126 -48 -174
-13.3 -0.9 -14.2
-10.5 -9.6 -20.1
-13.1 -8.6 -21.7
-11.1 -55 -16.6

1990
0.202
0.308
0.281
0.341
0.350
0.349
0.257
0.391
0.354
0.285
0.362
0.382

2000
0.197
0.263
0.333
0.315
0.388
0.171
0.243
0.344
0.342
0.268
0.344
0.242

Some College

r A
9.6 8.1
24 -1.0
-0.6 5.1
51 -24
-0.2  -21
25 -13
42 -49
-104 54
-9.0 1.6
-10.2  -8.7
-11.7  -7.8
95 -75

EGap

17.7
-3.5
4.4
2.7
-2.3
1.2
-9.0
-15.8
-7.5
-18.8
-19.5
-17.0

2005-07
0.191
0.245
0.332
0.337
0.433
0.169
0.246
0.357
0.343
0.292
0.364
0.254

35.6
4.8
2.7
0.3
8.4
0.8

31.9
5.9
2.5
0.3
6.2
0.7

2008-10

0.198
0.245
0.322
0.311
0.417
0.154
0.237
0.338
0.338
0.281
0.345
0.233

Bachelor’s Degree

r
9.7
-4.7
11.4
-1.0
-2.5
3.9
-8.3
-11.4
-1.1
-12.9
-14.3
-8.9

A
10.2
-5.6
3.7
-5.7
-4.6
-3.2
-7.0
-9.2
-6.2
-16.7
-11.3
-12.6

Table A3. Decomposition of the per capita earniag tatio of each grougE@gap*100) in
terms of segregation (*100) and within-occupation wage disparities*100), 2008-10

27

EGap

19.8
-10.3
15.1
-6.7
-7.1
0.7
-15.3
-20.6
-7.3
-29.6
-25.6
-21.5



1940

White men 6.95

African American men -30.61
Asian Men -18.24
Native American men -29.40
Hispanic men -14.82
Men from other races

White women -3.48
African American women -51.28
Asian women -24.27
Native American women -26.22
Hispanic women -19.46

Women from other races

Table A4. Gains and losses of the gender-race@thgiroups ( *100),

1960
11.09
-15.99
-0.77
-13.87
-7.00
0.72
-14.18
-45.47
-18.79
-32.17
-22.23
-18.63

1970
12.13
-10.31
8.76
-2.75
-2.47
9.28
-14.36
-30.84
-13.38
-24.05
-20.60
-19.02

28

1980
13.61
-4.36
14.49
3.27
-2.34
7.11
-14.13
-21.74
-11.33
-18.80
-19.74
-15.49

1980
10.58
-3.39
11.18
2.18
-2.55
5.60
-10.70
-16.97
-10.21
-15.59
-17.87
-12.19

1990
9.35
-7.41
10.08
-3.45
-9.21
-4.60
-5.80
-14.26
-5.66
-14.01
-17.17
-14.46

2000  2005-07
1030 1100
-9.19  -10.43
1661  19.27
623 -7.19

-13.22 -16.42

-0.65  -161

-459  -2.42
-13.70  -14.31

0.53 4.28
-13.46  -14.29
-18.38  -20.77
-10.32  -9.36
1940-2010

2008-10
11.52
-10.08
19.60
-5.35
-15.72
1.63
-2.37
-13.72
5.41
-15.02
-20.87
-7.97



