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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). On the one hand, segregation doyley does not affect all
racial/ethnic groups in the same way; it seemsetdigher for Hispanics and lower for
Asians than it is for other groups (Hegewisch et 2010; Mintz and Krymkowski,
2011). On the other hand, segregation by racef@thmoes not affect women and men
equally. In fact, differences in segregation améergale groups are lower than among
male groups (Spriggs and Williams, 1996; Reskiralet 2004; Alonso-Villar et al.,
2012).

When exploring segregation by race, analyses tatsf on 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 the various racial groups are jointly consider&ince both gender and
race/ethnicity contribute to shaping and maintaninequalities in the labor market
(Browne and Misra, 2003), more attention shouldjiven to their intersection, a topic
that so far has received little attention in ther&ture.

The aim of this paper is twofold: a) To explore #wslution of segregation of women
and men of different racial/ethnic groups in th&\Uduring the period 1940-2010; and
b) to assess it in terms of the monetary lossasgzfithese groups associated with their
segregation. The analysis involves twelve gendee/ethnic groups across a seventy-
year period, paying special attention to women areh of the largest racial/ethnic

groups: Whites, Blacks, Hispanics, and Asians.

This paper contributes to the literature on ocdopat segregation by race/ethnicity and
gender in several ways. First, it explores themsve situation of each of these groups
using recent tools that make it possible to deteenthe segregation of each group

without comparing it with all alternative groupso Tind out the segregation of Black
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women, the literature has traditionally undertakair-wise comparisons between this
group and other gender-race groups: Black womesugeWWhite women, Black women
versus Black men, Black women versus White men,sandn. When many groups are
involved in the analysis, this procedure becomesbmrsome and makes it difficult to
summarize the situation of the group. The approaeh follow here, which was
proposed and axiomatically explored by Alonso-VilEnd Del Rio (2010), involves
comparing the distribution of the target group asroccupations with the occupational
structure of the economy. These measures are thib@btal segregation measures to
distinguish them from overall or aggregate segiegaheasures. This approach permits
one to determine a single segregation value fotaftget group, and, therefore, offers a
summary statistic of the situation of the group,jclhis especially helpful for cross-
time analysis because the evolutions of the varjpais-wise comparisons may not
coincide (King, 1991; Kaufman, 2010).

Second, apart from measuring the segregation setgeoups, this paper also quantifies
overall or aggregate segregation in our twelve-gratontext using the mutual
information index, which has been axiomatically lexed by Frankel and Volij (2011)
and is consistent with the local segregation me&ashat we use to quantify the
segregation of each group. The use of this mulligroverall segregation measure
allows us to determine the extent to which segregaincreases when the gender
dimension is added to the racial/ethnicity analyarsd, reciprocally, how much
segregation increases when race/ethnicity is adolétie gender analysis. This is an
important matter because when dealing with segeydty race, scholars usually
consider only two groups, Blacks and Whites, andpleyn a binary segregation
measure, mainly the index of dissimilarity, to quignthe discrepancy between these
two groups. This Black-White segregation is whatgsally contrasted with segregation
by gender in order to determine whether segregdiijomace is higher or lower than
segregation by gender. However, by using multigreagregation measures, one can
simultaneously include not only three or more réatbsicities in the analysis, which
seems pertinent in a multiracial society like th&but also gender. By doing so, one
can measure how much overall segregation changes whe of these dimensions,
either race/ethnicity or gender, is removed frora #nalysis, something that is not
possible with binary segregation measures.



Third, an important contribution of the paper inxed the assessment of segregation.
Segregation measures quantify how uneven the listons of social groups across
occupations are, but this unevenness does notrsdiiag about the consequences of
segregation. The situation of a group of people wlomainly concentrated in highly
paid occupations is clearly different from thataoither group concentrated in low-paid
ones. This paper proposes a simple index that mesatiue monetary loss or gain that a
group experiences for being overrepresented in smroepations and underrepresented
in others. This index seems very helpful to distisg those cases that while having
similar segregation levels depart in the naturéhefr segregation. This permits us to
rank the various gender-race/ethnicity groups axuloee their evolution during our
seventy-year period. This paper also shows theoptiop of the groups’ earning gaps
that this index accounts for. The (wage) earning gh a group is defined as the
difference between its per capita wage earningstlaoge the group would obtain if the
group’s distribution across occupations were sintbathe occupational structure of the
economy and the average wage of the group in eachpation were equal to the
average wage in that occupation. Our analysis tevdwt in 2010 occupational
segregation still accounts for the majority of tharnings gap for most gender-

race/ethnic groups.

The paper is structured as follows. Section 2 misseéhe local and the overall
segregation index that will be used in our empiraaalysis and introduces the data.
Section 3 offers, firstly, the evolution of overakgregation by gender, overall
segregation by race/ethnicity, and overall segregdiy both gender and race/ethnicity
from 1940 to 2010. Next, this section shows thelwian of segregation for our

gender-race/ethnicity groups (local segregatios,vall as the contribution of each of
the groups to overall segregation. Section 4, fmstposes an index with which to
quantify the monetary loss/gain of a target growived from its occupational

segregation and, second, uses this index to adsesituations of women and men of
various racial/ethnic groups, paying special attento Whites, Blacks, Hispanics, and

Asians.



2. Measuring Segregation: Methodology
2.1 Segregation Measures

The index of dissimilarity is a well-known segragat measure that has been
extensively used to quantify the discrepancy betwte distribution of women and
men across occupations. Moreover, to compute satipegin a multigroup context,
scholars often employ this index to measure diparbetween pairs of groups. Thus,
for example, one could use it to quantify the sggtien between Black and White
women, Black and Hispanic women, Black women and,mBéack women and White
men, and so on. When many groups are involved én ahalysis, these pair-wise
comparisons become cumbersome, especially if oméeiested in showing segregation
trends over a seventy-year period. Alternativadysimmarize the performance of each
group (in each year), one could compare the didgioh of that group across
occupations with the occupational structure of #dmnomy. This means that, for
example, Black women are segregated so long as areeyverrepresented in some
occupations and underrepresented in others, wh#tbee latter occupations are filled

by White women, Hispanic women, Black men, Whitenprer any other group.

This approach was formally developed by Alonso4dfiland Del Rio (2010), who
define several segregation measures in a multigoompext and axiomatically explore
them. These measures, labeled local segregatiosumasato distinguish them from
overall segregation measures, allow one to quatitéysegregation of a group. In our
empirical analysis, we use one of those measuregjuntify the occupational

segregation of each of our gender-race/ethniciygs,g:

®I(c;t) :Zé—iln{cf_//ij : (1)

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

of jobs in that occupationC:Zcj 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 dah(T) .!

In a multigroup context, apart from calculating s$egregation of a group, one might
also be interested in determining total or ovesdfregation. The literature offers
several measures with which to summarize the sanatius discrepancies that exist
among all groups (Silber, 1992; Boisso et al. 198éardon and Firebaugh, 2002;
Frankel and Volij, 20113.As in the two-group case, no segregation existsviry

group is evenly distributed among occupations, (ife¢he population share of the group

c?
in each occupation—Jg , Is the same for all groups). As shown by AloWsitar and

c
Del Rio (2010), several of these overall segregatioeasures can be written as
weighted averages of the above local segregatioasumes applied to each of the
mutually exclusive groups into which the whole plagpion is partitioned, with weights
equal to their share on the total workforce. Intipalar, the mutual information index,
M, borrowed from the information theory and charazésl by Frankel and Voljj

(2011) in terms of basic segregation properties,lmwritten as the weighted average

of index @] for each of the groups:
Cg
M = Z?q’f : (2)
¢}

Consequently, using the segregation of each grodpita demographic weight in the
economy, it is possible to quantify the contribotmf each group to overall segregation

by gender and race/ethnicity, as we will do in ennpirical analysis.

2.2 Data

Our dataset comes from the IPUMS (Integrated Pulidie Microdata Series) samples
covering the period 1940-2010 (Ruggles et al., 20T8is dataset offers harmonized
information assigning uniform codes to variablebjo makes long-term comparisons

possible. These data are based on the decennglsemnfor the period 1940-2000 and

! This index has been used to quantify segregatighdrl).S. (Alonso-Villar et al., 2012; Alonso-Vitla
et al., 2013).

2 For studies applying these measures to explorepaticunal segregation by race/ethnicity and/or gende
in the U.S., see Watts (1995) and Gradin et all420
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the 2005-2007 and 2008-2010 American Community &egfor the period 2000-2010
(in the 2000s, we use the 2005-2007 and 2008-2aiples separately to explore if the

Great Recession has affected occupational segoegyati

Regarding occupational breakdown, the Census Burasueorganized its occupational
classification system several times, but IPUMS dmintwo consistent long-term
classifications: the 1950 classification, availafie the whole period, and a modified
version of the 1990 classification, available frad®60 onwards. For the period 1940-
1980, we calculate segregation using the codelsen1 950 classification system, which
accounts for 269 occupations. For the period 198IB2we use instead the 1990-based
classification, which accounts for 389 occupatiorsnce although the 1950
classification is available for the whole periodhe tMinnesota Population Center
recommends the 1990-based classification from D@8aards (for 1980 we use the two

classifications, which makes it possible to astiesdreak in the seried).

Regarding race and ethnicity, this paper considetsmutually exclusive groups of
workers composed of the four major single-race gsothat do not have a Hispanic
origin, plus Hispanics of any race and others: @#&itAfrican Americans or Blacks,
Asians (Chinese, Japanese, and other Asians ofidPtanders), Native Americans
(American Indians and Alaskan natives), Hispan@sd “other race” (those non-
Hispanics reporting some other race mpre than one racé)Since occupational
segregation is a gendered phenomenon, this papeses the above groups with sex to

finally obtain twelve mutually exclusive gender-eéethnic groups of workers.

3. Segregation Trends

® In any case, the harmonization process involvedersé adjustments which imply that both
classifications have some empty employment occopatin several years. Consequently, the number of
occupations with positive employment is not exathly same every year. The number of occupations in
1940, 1970, and 1980 are, respectively, 213, 268,220, according to the 1950 classification. la th
1990-based classification, the numbers in 19800,12000, 2005-07, and 2008-10 are, respectively, 38
384, 337, 333, and 333. Fortunately, the majoriitthe empty occupations have a low employmentén th
years in which they appear.

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



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

Figure 1 displays overall segregation trends okverperiod 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 racefthé groups), and the other results

from the combination of both dimensions (12 groups)
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Figure 1. Overall segregation by gender, by rabeieity, and by gender and
race/ethnicity (indei), 1940-2010

Segregation by gender increased up to 1960, dextehsring 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, as is the case of Blau and Hendri¢k379) and Blau et al. (2013), who
explored the 1950-1970 and 1970-2009 periods, ctispdy.”

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

5 Hegewisch et al. (2010) found a similar evolutiwhen 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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(Tomaskovic-Devey and Stainback, 2007; Queneau9;28intz and Krymkowski,
2011).

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. Theiegdn 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 graiiffegences 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,Z2200nce 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 maweh 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
continuously rose since 1990, no further reductiareverall 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 ssinmgito see that segregation by
gender is higher than segregation by race/ethnsiitge several works based on pair-
wise comparisons have already documented thisusicg estimates of Black-White
segregation within sex groups and sex segregatitdmnwacial groups (King, 1992;
Blau et al., 2001; Kaufman, 2010). The most stagtliesult here is the extent of those
differences, something that can be easily detemnim@ur multigroup approach, which

allows disentangling the contributions of genderd arace/ethnicity to overall

® This evolution is in line with that obtained by Waf1995) for the period 1983-1992 using thendex
proposed by Silber (1992) and considering 6 ratten 12 groups.



segregation in our 12-group context. Thus, whenrgdthe gender dimension to the
racial/ethnic analysis, the segregation index risgsmore than 317%, while when
adding race/ethnicity to the gender analysis, $ggien increases by 33% at mosto

put it another way, most of the differences thatoliserve in the distribution of our 12
gender-race/ethnic groups across occupations frase gender. When neglecting the

gender dimension, segregation drops sharply.

3.2 Contribution of Each Group to Overall Segregation by Gender and
Race/Ethnicity

Table 1 documents the contribution of each of tBegloups to overall segregation
according to the decomposition given by expres€ynWhite women and men are the
groups with the highest contributions to overallgregation due to their large
demographic weights (see Table Al in the appendikg evolutions of these groups
have been rather different, however. The contrdsuf White women to inde,
which is larger than that of men, diminished ovaret (from almost 45% in 1940 to
30% in 2010) as a consequence of both segregatlbngffor this group up to 1990
(Figure 2) and its demographic share shrinkingesthen (Table Al). On the contrary,
White men increased their contribution to overafiregation from 23% in 1940 to 35%
in 1980 as a consequence of their increasing satipeg which more than offset the
demographic weight reduction experienced by thaigr Since 1980, the contribution
of White men has decreased, though, reaching 28%0i0, due to their lower
representation among workers (note that their gragien has barely changed in the last

few decades, as shown in Figure 2).

This explains why segregation by gender increasetivden 1950 and 1960, as
documented by Blau and Hendricks (1979), and alsceased slightly between 1940
and 1950, as we show in Figure 1. The rise in ggagi@n by gender between 1940 and
1960 was mainly due to a rise in the segregatioWVlote men, who accounted for more
than 60% of workers, as the segregation of Whitenamm who accounted for almost
30% of workers, actually fell during this periodigére 2). In the 2000s, White men
were still more evenly distributed across occupetithan the remaining groups, while

"In 1940, when adding the gender dimension to th@lathnic analysis, the segregation increased by
317%. This percentage peaked in 1980, with a vafué13%, and it decreased thereafter until 2010
where it was 326%. Regarding the contribution aEfathnicity to the gender-race/ethnicity analysis,
increase was around 33% in 1940, and then dipp&ldl@80, where it was 15%, rising to 32% in 2010.
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White women had a segregation level which was amtd that of Black men but below
those of minority women and men (see Figure 2, wisicows the values of the index
for the largest racial/ethnic groups, and Table iAZhe appendix, which gives the

values for all groups).

1940 1950 1960 1970 1980 1980 | 1990 | 2000 | 2005-07 | 2008-10
White men 23.5 25.0 28.3 32.1 354 35.9 34.9 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 of 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 43.5 40.5 39.5 36.2 335 30.9 29.6
African American women 17.0 15.2 14.4 11.3 8.5 8.5 7.9 7.5 7.8 7.7
Asian women 0.1 0.1 0.3 0.6 11 1.2 1.9 2.4 2.8 33
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 14 1.9 3.0 3.3 4.5 5.9 7.6 8.4
Women of 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/ethnigityup to overall segregation (index
M), 1940-2010

Regarding the contribution of minorities to oversdéigregation (Table 1), the analysis
reveals that the contribution of Black women drappbharply between 1940 and 1990,
from 17% to 8%, due to the marked reduction in eggtion experienced by this group
during this period (Figure 2), and it remained tiely stable afterwards due to
stagnation in both the level of segregation andtixe size of the group.On the
contrary, Hispanic women increased their contrdoutihroughout the whole period—
despite the reduction in segregation that this gexperienced up to 1990—due to their
higher presence among workers. We also observéhthaontribution of this group was
traditionally much smaller than that of its Blackuaterpart, while in the 2000s they
became alike (7-8%) as a consequence of the siti@gabetween both groups in terms
of size and segregation level. The contributionBlative American women and women
from other races were very small during the whaeqa, with values similar to their
population shares (Table 1 and Table Al in the apip®. In the 2000s, the segregation
level of Native American women was intermediatentaein those of white women and

8 The evolution of the segregation of Black womenorégd in Figure 2 was previously shown by
Alonso-Villar and Del Rio (2013), who undertook iandeep analysis for this particular group. Usimg a
approach which is based on pair-wise comparisotvedam Black women and other demographic groups
(White women, White men, Black men, etc.), King942pand Mintz and Krymkowski (2011) obtained
results for shorter periods which are consistett wur evolution.
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other minority women; the segregation of women frattmer races was close to that of

white women (Table A2 in the appendix).

16 4

1.4 -

1.2 -

1.0 4

0.8 -

0.6 -

0.4 ~

0.2 -

/
(f

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

——African Amcrican women  —#—Asian women  =¥—Hispanic women  —#—White womcen

1.6

1.4 -

1.0 -

0.8 -

0.6 -

0.4 ~

02 -

L 4
*

/

0.0

T T T T T 1
1940 1950 1960 1970 1980 1980 1990 2000 2005-07 2008-10

——African American men —a&—Asian men —#—Hispanic men —4—White men

Figure 2. Segregation of the largest gender-rauai2groups (7 ), 1940-2010

As for Black women, Black men also experienced mamkable reduction in their
contribution to overall segregation during thisipdrfrom 12% in 1940 to 5% in
2010—because of their drop in segregation butpassed to their female counterparts,
men did lose population shateHispanic men had an evolution similar to that of
Hispanic women up to 1970, although with lower sggtion levels, but since then
important differences have appeared between théws, Tthe contribution of Hispanic

° Queneau (2009) also documented a fall in the gatjon between Blacks and non-Blacks between
1983 and 2002, although his study did not distisiyiietween women and men.
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men increased notably, reaching almost 14% in 20d6,to the increase in segregation
that this group has experienced in the last decaggsh makes it a distinctive grodp.

In fact, this is the group with the highest and treteadily increasing segregation since
2000. As in the case of their female counterpattdive American men also have made
a small contribution to overall segregation dugheir small population share (Table
Al). Since the 1990s, they have had an intermedegeegation level between those of
Black men and Hispanic men (Table A2). Men fromeottaces, who also have a small
contribution to overall segregation, constitute giieup with the lowest segregation in
the 2000s.

With respect to Asians, despite segregation bexdgeed for both women and men up
to 1990, these two groups have increased theiribatibn to overall segregation—
representing around 3% in 2010—due to their groveingre in the labor forcén the
last decades, the segregation of Asian men hashmeren that of Hispanic and Black
men, while the segregation of Asian women has lmpéte close to that of other
minority women. Despite the high segregation ofaAswomen and men, in the next
section we will show that, as opposed to other nities, these groups are advantaged

when considering the wages of the occupationstéwy to fill.

The analysis also suggests that, in the 2000serdiites in segregation along
race/ethnic lines were more marked among men, whdee 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. But segregation alone doeparmit us to assess the position of

a group in the labor market because it dependsmigton whether the group has access

19 Analyzing pair-wise segregation between Hispanenrand either Black or White men, Mintz and
Krymkowski (2011) documented an increase in sedim@ydor men of this ethnicity between 1983 and
2002. Alonso-Villar et al. (2012) also gave evidewnd the distinctive pattern of Hispanic men in thigl-
2000s. In addition, Queneau (2009) found a risthénsegregation between Hispanics and non-Hispanics
between 1983 and 2002, although his analysis didistnguish between women and men.
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to any type of occupation but also the “quality” aafcupations that the group tends to
fill or not to fill. Thus, for example, Hegewisch et al. (2010) docuntkeat median
earnings in 2009 were higher for male-dominatedn tifar female-dominated

occupations in either low-, medium-, or high-skdlieccupations.

4.1 Our Proposal

To deal with this issue, this paper proposes a Ilsimmex, I, that measures the
monetary loss or gain that a group experiences asomsequence of its
underrepresentation in some occupations and iteepesentation in others. In other
words, this index assesses the segregation of mtbepgaccording to occupational
wages. To build this index, we first compare tharstof the group in each occupation,

t
—L, with the employment share of that occupati?_n,, which represents the share the

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

means that the group is overrepresented therepvadeit is underrepresented. Next,
we quantify how much in earnings the group gairesgectively, loses) for being
overrepresented (respectively, underrepresentethainoccupation. For that purpose,
we take into account the (average) wage of thatmation, 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?val we have a summary
j

statistic of the position of the group. Namely,

W
r= Z[C Tjw' (3)

In what follows, we explain in more detail why thisdex is useful to rank various

demographic groups or a group across time. Note t tha

c t t
ZC[EJ_?J) w = Z[q - C—_;_j W can be thought of as the total sum of the gaikis an
] ]

losses that the group has as a consequence ofndsrrepresentation in some
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t. t.
occupations ¢j<C?’) and overrepresentation in other$j(>C?‘). Therefore,

c t
expressionZ[E‘—?‘j w; represents theper capitg loss/gain of each member of the
i

group derived from the occupational segregatiothefgroup. This expression would
allow making comparisons among groups of differgnés in a given year but would
not be suitable to compare either groups among ceoms that differ in their
occupational wages or a group across time. Howéwedjviding this expression by the
average wage of occupatioms, it is possible to obtain the loss/gain of eachminer of
the group as a proportion of that average wage @lierage wage actually coincides
with the average wage of the economy since the whgach occupation is determined
by the average wage of the individuals working ¢her

The interpretation of this index is very intuitive value of 0.1 means that the group has
a per capitagain of 10% of the average wage of the economy tdués uneven
distribution across occupations. On the contraryaklie of -0.1 implies that the
consequences of segregation are negative for thgogince it has per capitaloss of
10% the average wage of the economy. Note thatiabses/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 same wagother 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 distributecos&roccupations, 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,édgample, the group doubles in each
occupation, the index does not change. This makesitable for comparing different

demographic groups. Likewise, the index is unaffédty the number of total workers
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in the economy (so long as the occupational straatfithe economy does not change)
or the monetary units in which wages are measumbih makes it appropriate to
compare a group across time or across countrigs.ifittex does not take distributive
issues into account, however. It cares not aboerevthe changes occur but about the
magnitude of losses/gains. Moving into an occupatiat 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 measureviitde earning gap of a group
since it neglects wage inequalities that exist witbccupations. However, we can
determine the share of the earning gap that oweximbes take into account. Note that
the earning gap the group has as a consequencasgloft® uneven distribution across
occupations and its within-occupation wage disanegawith respect to other groups

C

o t .
can be written asCE évvj —CE ?‘ w, where w; is the average wage the group
' j

J

receives in occupation (which can differ from the average wage of thatupation,

denoted byw, ). By writing this earning gap as a proportion loé total wage revenues

that the group would have it there were no segi@gand no within-occupation wage
disparities with respect to other groups, i.e.aggoportiorCw, we can determine the

per capitaearning gap ratioof the group (denoted Gap:**
c t 1
EGap=|CY ~w -C» L — =
S G G f 1
=Y I -y 2w+ L w- L w|== 4

S PXICEIE E

J

A r

This per capitaearning gap ratio can be decomposed in two teomes:associated with
the occupational segregation of the group, reptedeny I , and the other associated

with within-occupation wage disparities with respéx other groups, denoted hYy.

1 Note that this earning gap is the differential tegw the average wage of the group and the average
wage of the economy, expressed as a proportidmedétter.
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Therefore, by dividing th&gapby I' , we can calculate the contribution of segregation

to the earning gap ratio of the group.

4.2 Implementation of the Index

For 1990, 2000, 2005-2007, and 2008-2010, we pdokie wage of each occupation by
the average wage per hour (calculated from therimition provided by the IPUMSH.
Due to data limitations, for 1940, 1960, and 19&imstead used the average wage per
week (for the last two years, together with 2008,ahe number of worked weeks was
estimated using a variable coded in intervals). T80, we used both wages per week
and per hour to make the time series consistehteitber previous or subsequent years.
The average wage of each occupation (and, therdfendex) was not calculated for
1950 because for that particular year, we only haf@mation for the sample-line

person of each household.

40 -

30
20_ . .

10 +

0

-10 1 —

| H
-30 .

40 4

White men  African  Asian men Hispanic White African Asian Hispanic
American men women  American  women women
men women
' mA

Figure 3.Decomposition of thger capitaearning gap ratio(Egap for the largest
groups in terms of segregatioh Y and within-occupation wage disparitieS

Note: The indexes are multiplied by 100.

Figure 3 displays the decomposition of {her capitaearning gap ratioof the four
largest racial/ethnic groups in 2008-2010 (the esponding values for the 12 groups

are given in Table A3 in the appendix). This clerdws that segregation explains the

12 We have trimmed the tails of the hourly wage distion 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#tfcentile of positive values in that occupation.
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majority of theper capita earning gap ratifor African American, Asian, and Hispanic
women and men. On the contrary, 74% of the negat@raing gap of White women is
associated with the salary disadvantage that tleigpgfaces within occupations, while
the positive earning gap of White men arises fratupational segregation and within-

occupation wage advantages in equal shares.

10

-10
= :@:
20+ X

30 -

-40

-50 ]
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1940 1950 1960 1970 1980 1980 1990 2000 2005-07 2008-10
Asian women — —#—White women == African Americanwomen  ==—Hispanic women
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10 4 ’___.._———'4 — e ¢ *
L J
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-10 A
X
20 4
30 ®m
-AQ -
1940 1950 1960 1970 1980 1980 1990 2000 2005-07 2008-10

Asianmen  —#—White men  ——African Americanmen  ==*=Hispanic men

Figure 4. Gains/losses of the largest gender-rdmetegroups (index” *100), 1940-
2010

Figure 4 documents the evolution of indEXmultiplied by 100) for these groups (the
values of this index for the 12 groups are giveiable A4 in the appendix). This chart
reveals that all groups of men improved between01@hd 1980 in terms of
occupational attainment. Asian men caught up withit&/men in 1980, where both
groups had a value around 11, which means that tin@ven distributions across

occupations brought them an 11% gain above theagednourly wage of the economy.
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Black and Hispanic men also caught up with eackrath 1980 but at a negative value
(around -3), which gives evidence of their disadagad positions. From 1990 on,
important divergences appear among male groupsnAsien increasingly improved
(reaching an advantage of 20%), surpassing eveneWhen (12%), who no longer
make up the most advantaged group (this group®aximés barely changed since 1980).
On the contrary, the indexes of Black men and ealiedlispanic men have markedly
decreased (reaching -10 and -16, respectively)¢clwhuggests a worsening economic
status for these two groups. Exploring the effeotsaffirmative action on the
occupational advancement of minorities, Kurtulu®91@) found that Black men
benefited from it, which may explain why when ecfment of affirmative action
weakened in the 1980s, integration fell for thisugr. On the contrary, Kurtulus did not
find evidence that Hispanic men benefited fromraféitive action. As we explain later
on, the recent evolution of Hispanic men may beaéd by the group’s immigration

profile.

Figure 4 also reveals the disadvantage of womelngralips of women except Asians
have negative values. When analyzing the evolufdhe index, we find that all groups

improved from 1960 until 1990, which is consistevith the progress along gender
lines mentioned in the previous section. Apart fritna rise in education (Blau et al.,
2013), civil rights legislation may have been behthese advances. Thus, Kurtulus
(2012) claims that affirmative action played an artgnt role in the advancement of
Black, Hispanic, and White women into managemembfgssional, and technical

occupations during the 1970s and early 1980s, whieimpact was smaller in the

1990s.

Since 1990, only Asian and White women have impdoire terms of occupational
attainment, especially the former, perhaps as a&emprence of their advantage on
educational grounds. A central finding of this papethat since 2000 the index has
been positive for Asian women and reached a valigin 2010, which suggests that
the current segregation of this group brings e capitagain of 5% of the average
wage of the economy. This advantage is, howevermtidhan that of either White men
(12%) or Asian men (20%). Regarding White women, dhalysis reveals that they did
not progress too much between 1960 and 1980, agthsince then the index has been
closer and closer to zero. In 2010, the index \Basvhich implies a disadvantage of 2%

of the average wage. This makes this group has teerbposition in terms of
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occupational attainment than Black men but worsas tWhite men and either Asian
men or women. The situation is much worse for Blact especially Hispanic women,
whose positions have worsened in the past dechde {talues in 2010 were -14 and
-21, respectively}® As Table A4 displays, Native American women hawoé seen an
improved position in the last few decades eithlee {hdex value for this group, -15, is
the lowest one after those of Hispanic women and ar&l is much lower than that of
their male counterparts, which is -5). Consequerttig small reduction in gender
segregation seen in the 2000s has not equally taffeall racial/ethnic groups of
women. The progress of women in the past decade@rasentrated among Asians and
Whites*

Our analysis allows us to distinguish the situawdrthose groups that while having a
level of segregation similar to or higher than tho$ others have a better position in the
labor market when accounting for occupational wagésis, despite segregation being
higher for Asian men than for Black men in 2010g(Fe 2), the assessment of that
segregation according to inddx seems to be positive for Asians but negative for
Blacks. Something similar happens to Asian womérgse level of segregation in 2010
was similar to that of other minority women althbufe assessment of that segregation
is positive for them and negative for the other oniites. In addition, despite Hispanic
men having a higher level of segregation than Higpaomen, the situation of women
seems to be worse since their occupational attaihime2010 was lower than that of

men according to indek .*°

The high value of index for Asians, both women and men, could be the teduheir
high educational achievements. Notwithstanding irtgmt differences in education
among Asian subgroup§,the proportion of Asians holding a bachelor's @egis

significantly higher than that of non-Asias documented by Xie and Goyette (2004),

13 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 82d respectively). Conrad (2005) documents the miite
wage gap of Black women, with respect White womeetween 1980 and 2000 derived from the
persistent discrimination and the racial gap incation that still remains.

14 As Table A4 displays, women from other races aigoroved their situation in this period.

15 These results are in line with those obtained bgnab-Villar et al. (2012) when dealing with
segregation and wage disparities separately.

1% The proportion of Asian Indians who have bacheldegrees or higher education is more than twice
as much as that of Vietnamese (Allard, 2011).

19



the educational achievements of Asians may havktdaed their access to high-skilled
occupations, such as scientific, medical, and ew®ging jobs, from 1960 to 2060.
Other scholars also document the occupational adgarof particular Asian subgroups.
Thus, using four broad occupational categories, Wbal. (2012) find occupational
advantages for second-generation South Asian wandmmen when comparing them
with their White counterparts. These authors cléhat educational achievements may
have played an important role in this; due not dalyhe high educational level of this
group but also to its concentration on sciencehrtelogy, engineering, and medical

studies.

The low value of indeX” for Hispanics could be the result of their loweueational
achievements and their immigration profile. As Damet al. (2006) documented, when
controlling for years of schooling and English peegncy, Hispanics barely lag behind
Whites in terms of employment and earnings. Alowglar et al. (2012) and Gradin
(2013) also pointed out that these factors are naportant source of occupational
segregation for Hispanics so that when controlliog them, the segregation of this
group decreases dramatically. Since the deficityears of education and English
proficiency tend to be higher for foreign-born Hasgjics than for U.S.-born Hispanics
(Duncan et al., 2006), the arrival of new immigeaat low socioeconomic status may
have contributed to worsening the situation of ldrgps in the labor market (Mintz and
Krymkowski, 2010).

5. Conclusions

Analysis of labor market inequalities among dempfgm@ groups usually involves
studying segregation across organizational unitsstjoations, industries, and
workplaces—and wage disparities separately. Butirsven distribution across units
does not inform us about the nature of that uneessminMoreover, a higher segregation
for a group as a consequence of it moving intollgighaid occupations in which it was
initially overrepresented does not seem to be a sfgdisadvantage for that group. It
seems convenient, therefore, to distinguish distidms that while sharing similar

segregation levels depart from each other regattieig segregation nature.

17 Despite this, Asians are a group highly bipolarizmstween high- and low-paid occupations, as
documented by Alonso-Villar et al. (2012). This ddgrization might be a consequence of the marked
differences in education among subgroups.
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This paper has contributed to the literature byppsing an index that assesses the
consequences of occupational segregation in a simpy. It quantifies the monetary
loss or gain of a target group associated with aterrepresentation in some
organizational units (in our case occupations,caltfin it could be used in other contexts
as well) and underrepresentation in others. Thidexn has a clear economic
interpretation. It represents thger capita advantage (if the index is positive) or
disadvantage (if the index is negative) of the graderived from its segregation, as a
proportion of the average wage of the economy.i@idex seems a helpful tool not only
for academics but also for institutions concerndth vinequalities by gender, race,
ethnicity, and migration status, among others,esihmakes it possible to rank different
groups in an economy or a target group across aow®rding to their segregation

nature.

Our empirical analysis has not only shown the etmtuof occupational segregation in
the U.S. by gender, race, and ethnicity duringvaisegy-year period, 1940-2010, but has
also assessed it by quantifying the monetary dass#s of the various groups. This
study has revealed that the segregation redudtiainmost female groups experienced
between 1940 and 1990 did not allow any of themetich a neutral position in the
labor market; the consequences of segregation megyative for them. Things started to
change for Asian women in 2000 but not for othemea. In 2010, the segregation of
Asian women, according to our index, brought thepeacapitaadvantage of 5% of
the average wage of the economy, while the segoegatduction for White women
only allowed them to reach a 2% disadvantage. Tfthat®n was much worse for other
female groups. The position of Black women did moprove in the past decade, and
that of Hispanic women even worsened; their disathges in 2010, which represented
14% and 21% of the average wage, respectively, hameed them back several
decades. Regarding male groups, our study hasleevéat the position of Whites has
barely changed since 1980, their advantage in 2@&10g about 12% of the average
wage. As in the case of their female counterpaftsians have been the more
advantaged male group since 2000, reaching an indie of 20% in 2010. On the
contrary, Hispanic and Black men have worsenedesiti80; in 2010 they had peer
capita disadvantage of 16% and 10%, respectively, whiched them back to earlier
decades.
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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

1940

67.8
6.6
0.2
0.1
1.0

20.7
3.3
0.0
0.0
0.3

Appendix
1950 1960 1970
64.7 60.4 54.7
6.2 5.4 5.2
0.2 0.4 0.5
0.1 0.1 0.1
1.3 1.9 2.4
0.0 0.1 0.0
23.6 27.2 31.2
3.3 3.6 4.1
0.1 0.2 0.3
0.0 0.0 0.1
0.4 0.7 1.2
0.0 0.0 0.0

1980

48.3
4.9
0.9
0.3
3.4
0.1

34.3
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
13
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

32.3
5.6
2.1
0.3
5.4
0.6

Table Al. Demographic weight of gender-race/etlyigroups, 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

1940
0.108
0.572
0.850
0.727
0.393

0.675
1.612
0.992
0.918
0.768

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

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

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

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

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

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

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

Table A2. Local segregation of gender-race/ethyigibups (index®; ), 1940-2010
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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



r A Egap

White men 11.52 10.89 22.40
African American men -10.08 -2.49 -12.57
Asian men 19.60 9.95 29.55
Native American men -5.35 -6.05 -11.40
Hispanic men -15.72 -6.22 -21.94
Men from other races 1.63 -1.39 0.24

White women -2.37 -6.59 -8.96
African American women -13.72 -7.48 -21.20
Asian women 5.41 -0.60 4.81

Native American women -15.02 -13.43 -28.45
Hispanic women -20.87 -10.75 -31.61
Women from other races -7.97 -10.03 -18.00

Table A3. Decomposition of theer capitaearning gap ratioof each groupEgap in terms
of segregationI( ) and within-occupation wage disparitie8), 2008-10

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

White men 6.95 11.09 12.13 13.61 10.58 9.35 10.30 11.00 11.52
African American men -30.61 -15.99 -10.31 -4.36 -3.39 -7.41 -9.19 -10.43 -10.08
Asian Men -18.24 -0.77 8.76 14.49 11.18 10.08 16.61 19.27 19.60
Native American men -29.40 -13.87 -2.75 3.27 2.18 -3.45 -6.23 -7.19 -5.35
Hispanic men -14.82 -7.00 -2.47 -2.34 -2.55 -9.21 -13.22 -16.42 -15.72
Men from other races 0.72 9.28 7.11 5.60 -4.60 -0.65 -1.61 1.63

White women -3.48 -14.18 -14.36 -14.13 -10.70 -5.80 -4.59 -2.42 -2.37
African American women -51.28 -45.47 -30.84 -21.74 -16.97 -14.26 -13.70 -14.31 -13.72
Asian women -24.27 -18.79 -13.38 -11.33 -10.21 -5.66 0.53 4.28 5.41

Native American women -26.22 -32.17 -24.05 -18.80 -15.59 -14.01 -13.46 -14.29 -15.02
Hispanic women -19.46 -22.23 -20.60 -19.74 -17.87 -17.17 -18.38 -20.77 -20.87
Women from other races -18.63 -19.02 -15.49 -12.19 -14.46 -10.32 -9.36 -7.97

Table A4. Gains and losses of the gender-race@thigiroups (index” *100), 1940-2010
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