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ABSTRACT The expan sion of women’s edu ca tional attain ment may seem to be a 
prom is ing path toward achiev ing eco nomic equal ity between men and women, given 
the con sis tent rise in the eco nomic value of higher edu ca tion. Using yearly data 
from 1980 to 2017, we pro vide an updated and com pre hen sive exam i na tion of the 
gen der gap in edu ca tion pre mi ums, show ing that it is not as prom is ing as it could 
and should be. Women receive lower rewards to their higher edu ca tion across the 
entire wage dis tri bu tion, and this gen der gap increases at the very top edu ca tion 
premiums—thetopquarterand,evenmoreso,thetopdecile.Moreover,insufficient
the o ret i cal and meth od o log i cal atten tion to this top pre mium effect has left gen der 
inequalityconcealedin theextensiveempiricalstudiesonthetopic.Specifically,
whenweartificiallycensorthetopatthe80thwagepercentile,thegendergapsin
edu ca tion pre mium reverse. Lastly, the growth in earn ings inequal ity in the United 
States, which is greatly affected by the expan sion of top earn ings, is asso ci ated with 
the grow ing gen der gap in edu ca tion pre mi ums over time. We dis cuss the mean ing 
and impli ca tions of this struc tural dis ad van tage at a time when women’s edu ca tional 
advan tage keeps grow ing and higher edu ca tion remains the most impor tant fac tor 
for eco nomic attain ment.

KEYWORDS Education pre mium • Gender inequal ity • Returns to edu ca tion • Glass 
ceil ing • Devaluation

Introduction

One of the most prominent changes in the U.S. labor mar ket over recent decades is the 
ris ing eco nomic value of edu ca tion, espe cially col lege edu ca tion. This rise has been 
accom pa nied by an impres sive rise in edu ca tional attain ment, which has been par tic
u larly strik ing among women (DiPrete and Buchmann 2013). Given the con sis tent 
rise in the value of higher edu ca tion, the con tin ued expan sion of women’s edu ca tion 
seems to be the most prom is ing path toward achiev ing eco nomic equal ity between 
men and women. Intrigued by the joint effect of the two pro cesses, we  pro vide an 
updated and com pre hen sive exam i na tion of the gen der gap in the eco nomic value of 
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higher edu ca tion. Our anal y sis cov ers longterm trends in this gap, from 1980, around 
the time when the two pro cesses started to gain momen tum, to 2017.

Our research is inspired by stud ies show ing that gen der disparities are greater 
at the top of the occu pa tional and orga ni za tional hier ar chies (e.g., Blau and Kahn 
2017),findingsthatcanbelinkedtotheglassceilingeffect.Itisalsoinspiredbythe
prevailingfindingsthattheeconomicvalueofhighereducation—alsoreferredtoas
“returns to edu ca tion” or “edu ca tion pre mi ums”—is higher for women than for men 
(e.g., DiPrete and Buchmann 2006; Dougherty 2005).Thisrecurringfindingcontra
dictsthewidelyacknowledgedargumentthateducationandskillsidentifiedwithfem
ininityarevaluedlessintermsofstatusandpaythanthoseidentifiedwithmasculinity
(Acker 2006; Correll 2001; England 1992; Ridgeway 2011). Studies have shown that 
although women have entered into the upper ranks of the occu pa tional or orga ni za
tional struc tures (i.e., cracked the glass ceil ing), these struc tures have become more 
genderunequalbecausethetendencytodevaluewomen’sworkandskillsisintensified
at the higher ranks of orga ni za tional and occu pa tional struc tures (Ridgeway 2011).

Based on the two the o ret i cal notions of deval u a tion and the glass ceil ing, we 
hypoth e size that women’s edu ca tion pre mi ums are lower than men’s and that gen
der disparities in edu ca tion pre mi ums are strongly affected by the greater gaps at the 
top of the wage dis tri bu tion. We also expect the gen der gap in edu ca tion pre mi ums 
to widen over time with the expan sion of over all wage inequal ity because of men’s 
over rep re sen ta tion at the top of the earn ings dis tri bu tion.

Our the o ret i cal claims are strongly tied to the choice of method used to mea sure 
returns to edu ca tion, so our the o ret i cal and empir i cal con tri bu tion car ries impor tant 
methodologicalimplications.Specifically,weshowhowtheconventionalmeasureof
edu ca tion pre mi ums (based on log wage) con ceals the gen der gap in edu ca tion pre
mi ums because it sub stan tially down plays the effect of pre mi ums at the top, which 
aredominatedbymen.Whenweartificiallycensortheceilingbysettingamaximum
wage (at the 80th wage per cen tile), the gen der gaps reverse. Similarly, when we dis ag
gregatethewagehierarchy,usingquantileregression,wefindthelargestgendergaps
ineducationpremiumatthehighestwagelevels.Ourfindingssupporttheglassceil
ing the ory: much of the gap between men and women in edu ca tion pre mi ums is due 
to men’s advan tage at the top of the wage dis tri bu tion. Consequently, downplaying 
the effect of wages at the top, where gen der inequal ity is most pro nounced, results in 
an under es ti ma tion, or even rever sal, of the gen der gaps in edu ca tion pre mi ums. This 
impor tant obser va tion, to the best of our knowl edge, has never been reported before.

Furthermore, the under es ti ma tion of the gen der gap in edu ca tion pre mi ums has 
become more evi dent over time with the growth in income inequal ity, which has been 
pro pelled by the rise in the very top wages (Saez 2017). Increasing income inequal ity 
has led to a sub stan tial wid en ing of the gen der gap in edu ca tion pre mi ums over time. 
Thus, exam in ing gen der gaps in edu ca tion pre mi ums dur ing a period of dra matic 
increase in earn ings inequal ity also enables us to high light the asso ci a tion between 
wage inequal ity (i.e., class inequal ity) and gen der inequal ity.

Ourfindingsdemonstrateoneofthemajoreconomicdisadvantageswomenface:
the lower eco nomic rewards for their higher edu ca tion rel a tive to men. Given that 
higher edu ca tion is the sin gle most impor tant fac tor in deter min ing access to pres ti
giousandrewardingpositionsinpostindustriallabormarkets,thesefindingsimply
thatwomen’snumericaladvantageinhighereducationisfarfromsufficienttoelimi
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553Top Earnings and the Gender Gap in the Value of Education

nate gen der inequal ity. As long as women’s human cap i tal remains underutilized and 
underrewarded, gen der inequal ity will per sist.

Theoretical Background

In the postindustrial labor markets of affluent economies, higher education has
become a major deter mi nant of access to pres ti gious and reward ing posi tions. Con
sequently, the pay gap between work ers who acquired higher edu ca tion and those 
who did not has increased sub stan tially. In fact, the growth in earn ings dif fer ences 
between more and lessedu cated work ers is the sin gle most impor tant fac tor that 
explains the over all increase of income inequal ity in the U.S. labor mar ket since the 
1970s (Goldin and Katz 2007). As a result, the eco nomic value of higher edu ca tion 
has attracted exten sive schol arly atten tion (for a review, see Hout 2012).

The ris ing value of higher edu ca tion has been accom pa nied by an impres sive 
growth in edu ca tional attain ment (DiPrete and Buchmann 2013). This expan sion has 
beenfueled,firstandforemost,bythegrowthintheacquisitionofhighereducation
by women. By the mid1980s, the share of women with a col lege degree exceeded 
that of men, a numer i cal advan tage that grew dur ing the 1990s and into the new mil
len nium (Cotter et al. 2004; DiPrete and Buchmann 2013; Morris and Western 1999).

In com bi na tion, the two pro cesses—women’s advan tage in higher edu ca tion and 
the increas ing returns to edu ca tion—are expected to improve the eco nomic attain
ment of women rel a tive to men, thereby advanc ing gen der equal ity. Indeed, gen der 
occu pa tional seg re ga tion and gen der wage gaps have been in decline since the 1970s, 
yet the con ver gence in all  dimen sions of gen der inequal ity has stag nated over the last 
two decades (Blau and Kahn 2017; England 2010) despite the con tin ued expan sion of 
women’s edu ca tional attain ment and the increas ing value of edu ca tion.

Two interconnected expla na tions for this stag na tion are (1) the deval u a tion of 
women’s work, which refers to women’s underrated human cap i tal; and (2) the glass 
ceil ing effect, which refers to the higher eco nomic dis ad van tages for women at the 
top (Albrecht et al. 2003; Cotter et al. 2001). Both, we argue, affect the gen der gap in 
theeducationpremium,andparadoxically,bothmaybeintensifiedwiththeadvance
ment of women in the labor mar ket.

Devaluation, the Glass Ceiling, and Gender Gaps in the Education Premium 
Across the Wage Distribution

The term deval u a tion in a gen dered con text refers to the lower eval u a tion of traits and 
skillsidentifiedwithfemininityrelativetotraitsandskillsidentifiedwithmasculinity.
The ten dency to devalue women (vs. men) and fem i nin ity (vs. masculinity) is based 
on deeply rooted soci e tal beliefs about fun da men tal dif fer ences between men and 
women, which involve gen der ste reo types and biased gen der per cep tions. Gender 
scholarstendtoviewthelowerevaluationofwomenandfemininityasareflection
of the unequal gen der rela tions more broadly and in the labor mar ket in par tic u lar 
(Acker 1990, 2006; Correll 2001; Ridgeway and Correll 2004).

England (1992) harnessed the term deval u a tion to explain both women’s infe rior 
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posi tion in the labor mar ket and the infe rior posi tion of occu pa tions asso ci ated with 
fem i nin ity. She argued that employers’ under es ti ma tion of women’s traits, skills, and 
activ i ties accounts not only for the lower wages of women rel a tive to men but also for 
the lower sta tus and eco nomic rewards of women’s jobs and occu pa tions. Thus, tra
di tion ally women’s work and other work done pri mar ily by women is underremuner
atedbecauseofitsconnectiontotraitsandskillsidentifiedwithfemininity(England
1992). Empirical evi dence for the lower wages in femaledom i nated occu pa tions 
(England et al. 2002; Kilbourne et al. 1994; Levanon et al. 2009) is interpreted as 
a wage pen alty resulting from the gen der com po si tion of these occu pa tions (Acker 
1991; Cohen and Huffman 2003; Ridgeway 2011; TomaskovicDevey 1993).

In the con text of returns to edu ca tion, the deval u a tion mech a nism explains the 
lowerevaluationofwomen’sfieldsofstudyandconsequentlythelowerrewardsin
femaledominatedoccupations.Given thegendersegregation infieldsofstudyand
occu pa tions, deval u a tion is a major mech a nism that inhib its wage equal ity between 
men and women. Even when women approach new fron ti ers in the labor mar ket, these 
areas (e.g., occu pa tions, posi tions) are at risk of dete ri o ra tion in terms of sta tus and pay 
fol low ing the deval u a tion of women’s work (Goldin 2014; Reskin and Roos 1990). 
Thus, as long as women’s edu ca tion and skills are devalued, the pro cess of deseg re
gationinfieldsofstudyandtheupwardoccupationalmobilityofwomenthatfollows
it will not lead to the elim i na tion of gen der earn ings inequal ity (Busch 2017; Mur phy 
and Oesch 2016). Based on these the o ries, our ini tial hypoth e sis is as fol lows:

Hypothesis 1 (H1): Women receive lower edu ca tion pre mi ums than men.

Thetendencytodevaluewomen’sworkandskillsisintensifiedatthehigherranks
of the orga ni za tional and occu pa tional struc tures (Ridgeway 2011). This is because 
top posi tions are asso ci ated with require ments such as asser tive ness, ana lyt i cal abil i
ties, and ambi tion that are ste reo typ i cally linked to men and masculinity. Thus, when 
a required posi tion is at the top of the orga ni za tional hier ar chy, prevailing gen der 
beliefs—according to which men are more com pe tent than women for such posi tions—
areintensified(Gorman2005; Gorman and Kmec 2009; Ridgeway 2011). In addi tion, 
highsta tus posi tions tend to be tra di tion ally maledom i nated, and thus to involve male 
cul ture and work con di tions that exclude women (Acker 1990). These forces, which 
pre vent women’s advance ment to higher ranks, con struct the socalled glass ceil ing.

When women do crack the glass ceil ing and suc cess fully enter highpay ing posi
tions, they expe ri ence greater wage dis crim i na tion. Because wageset ting sys tems in 
orga ni za tions are also affected by gen dered assump tions and ste reo types about skill, 
respon si bil ity, and com pe tency, they pro duce dif fer ent wage agree ments for men and 
women (Acker 1991). In top posi tions, where wageset ting is less stan dard ized and 
gen der beliefs have greater impact, all  forms of the glass ceil ing—in access, work con
di tions, and rewards—are expected to inten sify, resulting in greater gen der inequal ity.

Indeed, stud ies that have exam ined gen der disparities at dif fer ent points of the 
wage dis tri bu tion have shown that gen der pay gaps vary con sid er ably across the dis
tri bu tion and that the gaps are often larger in the upper seg ments (e.g., Albrecht et al. 
2003; Arulampalam et al. 2007; Blau and Kahn 1997; de la Rica et al. 2008; Fortin 
and Lemieux 1998; Fortin et al. 2017). For exam ple, the earn ings ratio between male 
and female work ers in the United States is much greater at the top. In 2012, the top 
1% of women earned, on aver age, less than half of the aver age earn ings of the top 1% 
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of men—a much larger gap than that between the aver age male and female worker 
(less than 25%; Blau and Kahn 2017).Thesefindingsmotivateourinterestinexamin
ing how gen der inequal ity in returns to edu ca tion varies across the wage dis tri bu tion, 
lead ing to our sec ond hypoth e sis:

Hypothesis 2 (H2): The gen der gap in edu ca tion pre mi ums is wider at higher 
lev els of the wage hier ar chy.

Our aim to exam ine how men’s dom i nance at the upper pole of the earn ings dis tri
bu tion affects the gen der gaps in edu ca tion pre mi ums is inev i ta bly linked to changes 
in these gaps over time. In the next sec tion, we dis cuss how the entry of women to 
previouslymaledominatedfieldsofstudyandoccupationsand therise inearning
inequal ity are expected to affect the gen der gaps in returns to edu ca tion.

Expected Trends in Gender Gaps in the Education Premium: The Glass Ceiling Paradox

Our inter est in overtime trends is stim u lated by women’s entry into lucra tive occu
pa tions. Studies have shown that the expan sion of higher edu ca tion among women 
wasmarkedbyaconsiderableexpansioninfieldstraditionallydominatedbymen:
med i cine, busi ness, law, and man age ment (Cotter et al. 2004; DiPrete and Buchmann 
2013; Weeden 2004).Because thesefields of study lead towellpayingpositions,
women in the United States have largely increased their share in the upper rungs of 
the wage hier ar chy. By 2007, women’s rel a tive pro por tion in the top wage quin tile 
reached par ity with men’s and even exceeded men’s in the 9th wage dec ile, although 
women remained under rep re sented in the top dec ile (Mandel 2013).

Women’s upward occu pa tional mobil ity dur ing the last decades may have oppo
site impli ca tions for their aver age wages because “women’s wages fall behind men’s 
more at the top of the wage dis tri bu tion than at the mid dle or bot tom” (Albrecht et al. 
2003:146). Paradoxically, as more women over come gen der dis crim i na tion in hir ing 
and pro mo tion to crack the glass ceil ing and enter highpay ing posi tions, they may 
face greater earn ings dis crim i na tion. Grodsky and Pager (2001) pointed to such a 
pro cess in the case of racial inequal ity, show ing that declin ing occu pa tional seg re
ga tion is asso ci ated with increas ing racial wage inequal ity: as Black men enter high
pay ing posi tions, they expe ri ence more extreme racial dis ad van tages (Grodsky and 
Pager 2001:564). In addi tion to this pro cess, occu pa tions that undergo fem i ni za tion 
are at risk of becom ing less reward ing (Levanon et al. 2009), as noted ear lier. These 
two mech a nisms keep edu cated and “suc cess ful” women at a clear dis tance behind 
their male peers and may there fore mit i gate the advan tages accru ing to women as a 
result of occu pa tional mobil ity.

Furthermore, at a time of increas ing wage inequal ity, which has been stim u lated 
in par tic u lar by the expan sion of top earn ings (Saez 2017), the advan tage of men at 
the very top is expected to trans late into an increas ing advan tage in edu ca tion pre mi
ums for men as com pared with women. The the o ries reviewed here lead to our last 
hypoth e sis:

Hypothesis 3 (H3): Gender gaps in edu ca tion pre mi ums expand over time with 
the expan sion of top earn ings, which are dom i nated by men.
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Gender Inequality and Education Premiums

Theeducationpremium—ormorespecifically,thecollegewagepremium—refersto
the addi tional aver age wage of col lege grad u ates rel a tive to that of work ers with no 
col lege degree. In the United States, esti ma tes of this pre mium rose from around 50% 
in the early 1980s to around 90% in the early 2000s (Autor et al. 2008:figure2).For
econ o mists, the edu ca tion pre mium indi cates the mar ket value of col lege edu ca tion 
under the assump tion that skills and knowl edge acquired in insti tu tions of higher 
edu ca tion make work ers more pro duc tive. Thus, the increase in the col lege wage 
pre mium indi cates that these skills have become more valu able in the labor mar ket 
in recent decades.

Those who seek to under stand the gen der gap in edu ca tion pre mium most com
monly ask which of the two gen ders has greater incen tives to invest in higher edu
ca tion. To answer this ques tion, research ers have typ i cally mea sured the edu ca tion 
pre mium in per cent age points (or in log wage dif fer ences) and have uni formly shown 
that until the new mil len nium, women received higher, not lower, edu ca tion pre mi
ums than men (see, e.g., Brand and Xie 2010; Card and DiNardo 2002; Charles and 
Luoh 2003; Chiappori et al. 2009; DiPrete and Buchmann 2006; Dougherty 2005; 
Hubbard 2011; Long 2010; Perna 2003; Reisel 2013; Trostel et al. 2002). In other 
words, until the early 2000s, women had greater incen tives to invest in col lege edu
ca tion given their lower poten tial earn ings oth er wise. For exam ple, among young 
(ages 30–34) White fulltime work ers in the early 2000s, the addi tional wage gains 
asso ci ated with higher edu ca tion among men were around 70%, com pared with about 
120% among women (DiPrete and Buchmann 2006: table 1).

We address a dif fer ent the o ret i cal ques tion: what are the gaps between men and 
women in the eco nomic gains from higher edu ca tion? An answer to this ques tion 
requires that edu ca tion pre mium be mea sured in abso lute terms (in this case, U.S. 
dol lars) in order to yield a scale that is com pa ra ble between groups with dif fer ent 
earn ings dis tri bu tions. This is because the mea sure of edu ca tion pre mium in rel a
tive (per cent age) terms makes it impos si ble to draw com par i sons between men and 
women given that it is strongly affected by the dif fer ent earn ings of men and women 
with out a col lege edu ca tion. Given that noncol legeedu cated women tend to earn 
much lower wages than noncol legeedu cated men—that is, they have a lower start
ing point (the denom i na tor)—their wage pre mium may seem very large rel a tive to 
men’s when trans lated to per cent ages (for a meth od o log i cal dis cus sion on this topic, 
see Hodson 1985; Petersen 2017). The dis tinc tion between rel a tive and abso lute mea
sure ments is com monly noted in other research areas, such as income inequal ity, pov
erty, and social mobil ity (e.g., Atkinson and Brandolini 2010; Callan and Nolan 1991; 
Chakravarty 1984), but it has not been applied to the study of returns to edu ca tion.

Furthermore, we expect the gen der gaps in edu ca tion pre mi ums not only to be in 
favor of men (H1) but also to be greater at the higher end of the wage dis tri bu tion 
(H2). However, relative measures do not fully account for this mechanism because 
they are based on logtransformed earnings, which compress the top incomes that 
generate the highest education premiums (U.S. dol lars in this case). Given that wage 
dis tri bu tions are skewed to the right (i.e., toward the very top wages), research ers 
often employ a logarithmic trans for ma tion, which “squeezes” the right tail of the 
dis tri bu tion by compressing the highest wage obser va tions. When used to exam ine 
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557Top Earnings and the Gender Gap in the Value of Education

gen der inequal ity, this method could be prob lem atic because gen der inequal ity tends 
to be most pro nounced at the highest lev els, as discussed in the pre vi ous sec tion. 
Given that the highest wage obser va tions tend to be dom i nated by men, “squeez ing” 
these obser va tions sys tem at i cally biases the results, caus ing an under es ti ma tion of 
the gen der gap.

Lastly, the growth in earn ings inequal ity in the U.S. labor mar ket in recent years, 
which was stim u lated by dis pro por tional wage expan sion at the very top (Saez 2017), 
leads us to expect that the gen der gap in edu ca tion pre mi ums will con tinue to widen 
over time (H3). This con tin ued wid en ing of the gap, we argue, can be revealed only 
when the top pre mi ums are not com pressed—that is, when the gen der gap in edu ca
tion pre mi ums is mea sured in dol lar earn ings, and not in log earn ings. The sub stan tive 
implicationsof comparing coefficientsbetweengroups in logtransformedmodels
are not fully rec og nized among social sci en tists (Petersen 2017). In fact, except for 
one study in soci ol ogy (Portes and Zhou 1996) and one in crim i nol ogy (Hannon and 
Knapp 2003), we are not aware of any stud ies that dis cuss the sub stan tive (rather than 
meth od o log i cal) impli ca tions of the dif fer ent mea sures.1

Data Source and Variables

We use data from 38 Annual Social and Economic Supplements of the Current Pop
ulation Survey (CPSASEC) conducted between 1980 and 2017 by the Integrated 
Public Use Microdata SeriesCPS (IPUMSCPS) (Flood et al. 2017). Our sam ple 
includes all  employ ees aged 25–64 with pos i tive earn ings. The annual sam ple sizes, 
after selec tion, range from 48,333 to 82,950. We use the IPUMSCPS per sonlevel 
weight (WTSUPP) in all  ana ly ses.

The depen dent var i able, weekly wage, is mea sured by the total annual pre tax 
wage and sal ary income from the cal en dar year that pre ceded the sur vey, divided by 
thenumberofweeksthatapersonworkedandadjustedforinflation(2017basis).2 
Althoughatopcodingmethodwasimplementedinallfiles,3 to be con ser va tive, we 
also cen sor the top 0.5% of the weekly wage dis tri bu tion in each year and assign 
to these obser va tions the value of the 99.5 per cen tile. Gender (female = 1), col lege 
education(definedasbachelor’sdegreeorhigher;or,inthesurveysbefore1992,at
least four years of col lege), and the inter ac tion between them are the main covariates. 
The model con trols for all  avail  able var i ables that are known to be related to wage: 
work ing hours, a dummy var i able for over work (work ing 50 or more hours per week, 
fol low ing Cha and Weeden [2014]), age (in years) and age squared, race (White; 
Black;Hispanic;orother,whichincludesrespondentsfrommixed,Asian,orPacific
ori gins), mar riage, num ber of chil dren, and employ ment in the pub lic sec tor. The 
interactionbetweengenderandcollegeeducationreflectsthegapineducationpre
mi ums between women and men. Because we use 38 regres sions, one for each year, 

1 For more details on the prop er ties and appli ca tions of the log trans for ma tion, see Aitchison and Brown 
(1957) and Heckman and Polachek (1974).
2 For robust ness, we repeated the anal y sis with the hourly wage as the depen dent var i able, and the results 
did not sub stan tially change. The results are avail  able in the online appen dix (sec tion B).
3 More infor ma tion is avail  able online: https:  /  /cps  .ipums  .org  /cps  /income_cell_means  .shtml.
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we pres ent only the sta tis tics of inter est: men’s pre mium (the main effect of col lege 
edu ca tion) and women’s pre mium (the main effect of col lege edu ca tion plus the inter
actiontermbetweencollegeeducationandgender).Allcoefficientsacrossallyears
are displayed in the online appen dix (Table A1).

Method of Analysis

In order to exam ine gen der dif fer ences in returns to edu ca tion, we start with two ordi
naryleastsquares(OLS)regressionmodelsthatusethesamespecificationsanddiffer
onlyinhowthedependentvariable,wage,ismeasured.Inthefirst,thecommonly
used model, wage is mea sured in logarithmic terms, and so the edu ca tion pre mi ums 
are esti mated in rel a tive terms (here af ter, referred to as the log model). In the sec ond 
model, wage is mea sured in U.S. dol lars, with the pre mi ums esti mated in abso lute 
terms (here af ter, referred to as the abso lute model or real wage model). Note that in 
the sec ond model, con cerns regard ing pos si ble bias due to right skew ness of the wage 
dis tri bu tion can be dismissed. In large sam ples, such as the CPS sam ples used in this 
study, the regres sion model’s nor mal ity assump tion is not vio lated, even when the 
dis tri bu tion of the depen dent var i able is skewed (Lumley et al. 2002; Wilcox 2010).

To exam ine whether gen der inequal ity in returns to edu ca tion is higher at the top 
of the income dis tri bu tion (H2), we use quantile regres sion and esti mate gen der dif
fer ences in returns to edu ca tion in dif fer ent seg ments of the wage dis tri bu tion (for a 
sim i lar appli ca tion, see also Arias et al. 2002; Buchinsky 1995; Flabbi et al. 2007; 
Reisel 2013). The quantile regres sion is sim i lar to OLS, but instead of con di tional 
meandifferences,itestimatesconditionaldifferencesatspecificpercentilecutpoints.
Weconductaseriesofquantileregressionstoestimatereturnstoeducationatfive
points of the dis tri bu tion: the 10th, 25th, 50th, 75th, and 90th per cen tiles. Compared 
with the OLS regres sion, the quantile regres sion esti ma tes are more robust and less 
sen si tive to out li ers and a nonnormal dis tri bu tion of errors (Buchinsky 1998; Koenker 
and Bassett 1978).

Findings

Descriptive Statistics

We start with a descrip tive pre sen ta tion of the gross dif fer ences between work ers 
with and with out col lege edu ca tion, by gen der. Our goal in this pre sen ta tion is to 
show trends in the edu ca tion pre mium over the entire period for men and for women 
and to explore how the gen der gaps in the edu ca tion pre mi ums are affected by the 
dom i na tion of men at the top of the earn ings dis tri bu tion. Panel a of Figure 1 shows 
themeanweeklywage(ininflationadjustedU.S.dollars)ofworkerswithandwith
out col lege edu ca tion by year and gen der. The gaps between the aver ages (marked 
by the col ored bars) rep re sent the col lege wage pre mium. Consistent with H1 and 
H3, panel a shows that women’s pre mi ums are indeed lower than men’s. Further, 
although women’s pre mi ums have increased over time, men’s pre mi ums have risen 
even faster, resulting in grow ing gen der disparities in edu ca tion pre mi ums over time.
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559Top Earnings and the Gender Gap in the Value of Education

Panel b of Figure 1 pres ents the median (rather than the mean) wages of more and 
lessedu cated work ers, by gen der. The medi ans are not sen si tive to the val ues of the 
highest wages, which results in smaller gaps between work ers with and with out col
lege edu ca tion when looking at median wages com pared with mean wages.

The dif fer ences between more and lessedu cated women (i.e., women’s edu ca
tion pre mium) are quite sim i lar in both pan els of Figure 1. However, men’s edu ca tion 
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Fig. 1 Wage differences between workers with and without a college degree, by gender: mean (panel a) and 
median (panel b) weekly wage (in 2017 U.S. dollars)
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560 H. Mandel and A. Rotman

pre mi ums dif fer sub stan tially across the two pan els, espe cially after the mid1990s, 
when they became extraor di narily high fol low ing the steep rise in the value of edu ca
tion. Because col legeedu cated men are over rep re sented among the top earn ers and 
because the median down plays the effect of men’s top wages, the pre mi ums are more 
mod est and thus gen der gaps in the value of edu ca tion are smaller. Taken together, the 
initialfindingsbasedonthedescriptiveanalysissupportourhypothesesthatmen’s
edu ca tion pre mium is higher than women’s (H1), that their advan tage is linked to 
their over rep re sen ta tion at the top end of the wage dis tri bu tion (H2), and that the gen
der gap has expanded over time (H3).

Trends in Gender Gaps in College Wage Premiums: Testing Hypotheses 1 and 3

The research on returns to edu ca tion has pre dom i nantly relied on rel a tive mea sures of 
the col lege wage pre mium. Nevertheless, as discussed ear lier, test ing our hypoth e ses 
regard ing gen der dif fer ences in the eco nomic gains from higher edu ca tion requires 
abso lute mea sures of col lege pre mi ums. In the fol low ing anal y sis, we use both meth
ods to uncover the impli ca tions of using either rel a tive or abso lute mea sures of col
lege pre mi ums for esti mat ing gen der dif fer ences and their change over time.

Panel a of Figure 2 dis plays longterm trends in edu ca tion pre mi ums for men and 
women, esti mated by the con ven tional rel a tive mea sure of the logwage model. The 
panel shows the rel a tive wage dif fer ences (in per cent ages) between work ers with and 
withoutcollegeeducation(basedontheexponentsofthebetacoefficients,eβ), by 
genderandyear.Confirmingpreviousstudies,therelativeeducationpremiumsfor
both men and women grew con sid er ably between 1980 and 2017, a welldocumented 
pro cess that is indic a tive of the sub stan tial increase in class inequal ity (Hout 2012).

In line with pre vi ous stud ies (e.g., DiPrete and Buchmann 2006; Dougherty 2005; 
Hubbard 2011), the panel also shows that until the new mil len nium, women received 
higher edu ca tion pre mi ums than men.4 For exam ple, in 1980, the aver age wage of 
men with a col lege degree surpassed the aver age wage of men with no col lege degree 
by34%,whereasthecorrespondinggapamongwomenwas46%.Thisfinding,as
already noted, does not indi cate that women’s edu ca tion has greater eco nomic value 
than men’s, but rather that the gap between women who grad u ated from col lege and 
those who did not was larger (in per cent ages) than the equiv a lent gap among men 
until the early 2000s. This result is an indi ca tion of women’s higher incen tives to 
acquire higher edu ca tion.

Panel b of Figure 2 dis plays the results of regres sion ana ly ses that use exactly the 
samedataandmodelspecificationsbutusereal(inflationadjusted)wage,ratherthan
its log trans for ma tion, as the depen dent var i able. This panel pres ents the abso lute 
wage gaps between more and lessedu cated work ers, by gen der and year. The trend 
within each gen der group is sim i lar to that presented in panel a of Figure 2: the edu ca
tion pre mium is ris ing for both groups but is increas ing at a faster pace for men. That 

4 Thegenderdifferencesarenonsignificant(p > .05) from 2002 onward, except for 2004, 2009, 2014, and 
2016.
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561Top Earnings and the Gender Gap in the Value of Education

said, the gen der gaps shown in panel b are mark edly dif fer ent from the equiv a lent 
gaps shown in panel a. First, the edu ca tion pre mium in U.S. dol lars is much higher 
formenthanforwomenatalltimepoints,confirmingH1.Second,withtherisein
wage inequal ity between more and lessedu cated work ers over the last four decades, 
men’s advan tage in edu ca tion pre mi ums has also wid ened con sid er ably, con sis tent 
withH3.Noneofthesefindingscanbeseeninpanela.

To take the pre ced ing exam ple, the 46% gap between women with and with out 
col lege edu ca tion in 1980 equals $300 weekly, which is actu ally less than the equiv
a lent 34% edu ca tion pre mium for men that equals $393 weekly. By 2017, the edu
ca tion pre mium, in rel a tive terms, had climbed to 70% for both men and women. 
This 70% pre mium has very dif fer ent value for men and women because of wom
en’s lower starting point: it is worth about $785 for men but only $530 for women. 
Thus, whereas men’s edu ca tion pre mi ums were higher than women’s by nearly $100 
weekly in 1980, the gap had more than dou bled to around $250 by 2017, con sis tent 
withH3.Recallthatallwageshavebeeninflationadjustedaccordingto2017prices.
The takeaway from these results is that, as predicted by H1 and H3, men receive 
higher returns than women, and men’s advan tage has increased over time.

The Role of Top Premiums: Testing Hypothesis 2

Our sec ond hypoth e sis high lights the impor tance of top edu ca tion pre mi ums for the 
gen der gaps. As noted ear lier, given the glass ceil ing effect, the use of log wage to 
explore gen der inequal ity may under es ti mate the gap because it compresses the right 
tail of the wage dis tri bu tion, where men are over rep re sented. Thus, the com pres sion 
of top wages low ers the esti mated edu ca tion pre mi ums of men much more than those 
of women. To dem on strate the effect of the top earn ings in forming the gen der gaps 
in returns to edu ca tion, we reestimate the edu ca tion pre mium in U.S. dol lars after 
impos ing a “wage ceil ing” by cen sor ing the dis tri bu tion at the 80th wage per cen tile. 
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For each year, we assign the value of the 80th wage per cen tile to all  obser va tions that 
exceedit.Thiscrudeandartificialcompressionofthetopwagesmimicsthecompres
sion wrought by the log trans for ma tion for the pur pose of intu i tively dem on strat ing 
the impli ca tions of compressing top wages for the trends.

Figure 3 dis plays the results of this sim u la tion. The trends in edu ca tion pre mi ums 
in the cen sored sam ple, although cal cu lated in real U.S. dol lars, resem ble the trends 
based on the log mod els shown in panel a of Figure 2; in both mod els, women’s pre
mi ums are higher than men’s, and their advan tage in edu ca tion pre mi ums dis si pates 
toward the end of the period. The trend shown in the cen sored sam ple, how ever, is 
very dif fer ent from the trend shown in the noncensored sam ple (Figure 2, panel b), 
although both mod els esti mate the edu ca tion pre mium in real dol lars.

The sim i lar ity between Figure 3 (U.S. dol lars in cen sored sam ples) and panel a 
of Figure 2 (log) and their dis sim i lar ity to panel b of Figure 2 (U.S. dol lars) imply 
that gen der dif fer ences in edu ca tion pre mi ums are strongly affected by the top of the 
wage dis tri bu tion, where men are over rep re sented, as framed by H3. This anal y sis 
high lights the strong effect of a rel a tively small group of men with a col lege degree 
who earn dis pro por tion ately high wages, suggesting that much of the gen der gap 
in edu ca tion pre mi ums is due to the gap between highly paid men and highly paid 
women.

Tomoresystematicallyexplorethesignificanceoftopwagesforthegendergaps
in edu ca tion pre mi ums, we use a series of quantile regres sions that esti mate gen
der differences in education premiums at five points of the distribution: the 10th,
25th, 50th, 75th, and 90th per cen tiles. We pres ent the var i abil ity of gen der dif fer ences 
in returns to edu ca tion in abso lute terms in Figures 4 and 5, each of which offers 
a dif fer ent way of visu al iz ing how the abso lute pre mi ums and the gen der gaps in 
pre mi ums vary across the dis tri bu tion and over time.5Bothfigurespresenttheesti
mated col lege wage pre mium—that is, the net effect of col lege edu ca tion on men’s 

5 The results of a sim i lar dis tri bu tional anal y sis of returns to edu ca tion in rel a tive terms—that is, based on 
logearn ings mod els—adds lit tle to the cur rent dis cus sion. Thus, we pro vide them in the online appen dix 
(sec tion A, Table A2; and sec tion C).

0

100

200

300

400

1980 1985 1990 1995 2000 2005 2010 2015

Co
lle

ge
 w

ag
e p

re
m

iu
m

 (U
S$

)

Male
Female

Fig. 3 Wage models of education premiums in censored samples, by gender
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563Top Earnings and the Gender Gap in the Value of Education

and women’s wages—after back ground char ac ter is tics men tioned are con trolled for; 
Figure 4 high lights the var i a tion in pre mi ums across the dis tri bu tion (with years clus
tered into groups), whereas Figure 5 high lights the over-time trends at dif fer ent points 
of the dis tri bu tion.

In line with our hypoth e ses, Figures 4 and 5 show that (1) men receive higher 
returns to edu ca tion than women, (2) men’s advan tage is evi dent across the dis tri
bu tion, and (3) men’s advan tage is sub stan tially larger in the upper seg ments of the 
distribution.Thefiguresshowthatinallperiods,thegendergapinreturnstoeducation
is larger at the top per cen tiles, espe cially the 75th and 90th per cen tiles. In addi tion, the 
gaps wid ened con sid er ably over time. At the end of the 1990s, men’s pre mi ums began 
to rise at an espe cially fast pace, leav ing women’s pre mi ums far behind. For exam ple, 
the (inflationadjusted)gendergap in theeducationpremiumat the75thpercentile
was$188weeklyin1997,butthisfigurealmostdoubledwithin10years,reaching
$350 by 2007. This part of our anal y sis, then, adds an impor tant piece to the puz zle: it 
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providesevidenceforthesignificantroleofwagesatthetopoftheearningsdistribu
tion in shap ing inequal ity in returns to edu ca tion between men and women. In other 
words, despite the con tin u ous rise of women’s edu ca tional attain ment, forces that limit 
women’s access to highpay ing posi tions account for their lower returns to edu ca tion.

Arguably, the larger gen der gaps in col lege pre mi ums at the top per cen tiles may 
simplyreflectthelargerrangeofwageswithinthesepercentiles.Toaddressthispos
si bil ity, we add to Figure 5 loesssmoothed lines (cor re spond ing to the right axes) 
that rep re sent the ratios between women and men in the abso lute edu ca tion pre mi ums 
(i.e., the ratio between the orange and blue dots). The ratios vary by year, but not by 
much. On aver age across the entire period, women’s edu ca tion pre mi ums are about 
70% of men’s at the lower per cen tiles (up to the median) and decline as we move to 
the higher end of the dis tri bu tion. At the 75th per cen tile, women’s edu ca tion pre mi
ums fall to an aver age of 65% of men’s (across all  years), and at the top dec ile they 
decline fur ther, to only 57% of men’s pre mi ums. The declin ing womentomen ratios 
as we ascend the dis tri bu tion indi cate that gen der gaps in edu ca tion pre mi ums are 
indeed larger at the top end of the dis tri bu tion, in accor dance with H2.

It is impor tant to address the dif fer ence between the grow ing gen der gap in abso
lute edu ca tion pre mi ums over time and the sta bil ity of the ratio between women’s 
and men’s pre mi ums (represented by the solid black lines in Figure 5). For exam ple, 
dur ing the last two decades, the abso lute gen der gap in edu ca tion pre mi ums at the 
90th per cen tile wid ened, whereas the ratio remained rather con stant (around 57%). 
However, because of the growth in over all earn ings inequal ity, which was espe cially 
evi dent at the top of the dis tri bu tion, the real value of this 57% ratio increased con sid
erably.Ifwetakeintoaccountthatwagesaremeasuredininflationadjusteddollars,
the rather sta ble ratio con ceals the wid en ing gap in the pur chas ing power of higher 
education betweenmen and women over time. The gender gap in the (inflation
adjusted) edu ca tion pre mium at the 90th per cen tile was $339 in 1985, increas ing to 
$563 in 2015 despite only a mod est change in the ratio (from 54% to 56%). Thus, 
the rather sta ble ratio of women’s to men’s pre mium can cels out the effect of the 
growth of earn ings (class) inequal ity on the gen der gap in pre mi ums. In other words, 
although the ratio is sta ble, the growth of earn ings inequal ity diminishes the pur chas
ing power of women’s higher edu ca tion rel a tive to men’s, in line with H3 (on the 
effect of the over all wage/class inequal ity on gen der inequal ity, see Blau and Kahn 
1997, 2007; Mandel and Shalev 2009).

Discussion

In this paper, we exam ined gen der gaps in the col lege wage pre mium across four 
decades to shed light on pro cesses that per pet u ate gen der disparities and impede gen
der equal ity in the labor mar ket. We addressed two inter re lated mech a nisms that pre
vent women from tak ing full advan tage of their edu ca tion: the deval u a tion of work 
and skills asso ci ated with women and fem i nin ity, and the glass ceil ing effect. Both 
mech a nisms stem from deeply rooted social and cul tural beliefs about the lower com
pe ten cies of women (rel a tive to men) that, in turn, shape orga ni za tional prac tices of 
hir ing, pro mot ing, and reward ing work ers (Acker 1990; Ridgeway and Correll 2004). 
The deval u a tion the ory points to the underappreciation of work done by edu cated 
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women rel a tive to men, resulting in lower returns to edu ca tion. The glass ceil ing the
ory points to the over rep re sen ta tion of men at the top, which trans lates into higher 
returns to edu ca tion. The two mech a nisms are inter re lated: because top posi tions are 
asso ci ated with require ments that are ste reo typ i cally linked to men and masculinity, 
the ten dency to devalue women’s com pe ten cies is greater at the top of the orga ni za
tional hier ar chy (Huffman 2004; Ridgeway 2011).

Thefindingssupportourhypothesesthatwomenreceivelowerabsolutereturnsto
their edu ca tion than men do (H1) and that this gen der gap increases over time with 
theriseofearningsinequality,especiallyatthetop(H3).Thefindingsfurtherreveal
how gen der inequal ity in edu ca tion pre mi ums is affected by top pre mi ums (H2) and 
how the choice of mea sure ment method is cru cial for reveal ing that. Consistent with 
the glass ceil ing the ory and our sec ond hypoth e sis, the anal y sis shows that much of 
the gap between men’s and women’s edu ca tion pre mi ums is due to men’s advan tage 
inaccesstothebestpayingjobs.Whenweartificiallycensoredtheceilingbyset
ting a max i mum wage (at the 80th wage per cen tile), we found that the gen der gaps 
reversed. Similarly, when we disaggregated the wage hier ar chy, we found the larg est 
gen der gaps at the highest wage lev els.

Our study pro vi des strong and novel evi dence of the impor tance of abso lute mea
sure ments and of top posi tions for reveal ing gen der inequal ity in returns to edu ca tion, 
buttheimplicationsofourfindingsareapplicabletosocialgroupsbeyondgender.
As for the for mer, the eval u a tion of all  forms of inequal ity rests on nor ma tive dis
po si tions regard ing what is worth mea sur ing. Indeed, the value of rel a tive and abso
lute mea sure ments of income inequal ity, pov erty, and social mobil ity has long been 
debated (e.g., Atkinson and Brandolini 2010; Callan and Nolan 1991; Chakravarty 
1984), and both approaches have been found valu able in their own right but for dif fer
ent pur poses. In the con text of returns to edu ca tion, rel a tive mea sures are impor tant 
from the indi vid ual’s point of view, whereas abso lute mea sures are more suit able for 
crossgroup com par i sons. Relative mea sures allow research ers to exam ine which of 
the groups has greater incen tives to invest in edu ca tion, and show that women (until 
recently) had greater incen tives to invest in higher edu ca tion, given their poten tial 
earn ings oth er wise (DiPrete and Buchmann 2006; Dougherty 2005; Hubbard 2011). 
Absolute mea sures reveal the added pur chas ing power asso ci ated with higher edu ca
tion,andasourfindingsindicate,womenreceivelowereconomicrewardsfortheir
education,andthegapsbetweenmenandwomenarewideningovertime—afinding
that remains concealed when edu ca tion pre mi ums are mea sured in rel a tive terms.

The greater dis ad van tages of women (or other mar gin al ized groups) at the top 
have two man i fes ta tions: (1) greater restric tions on enter ing posi tions in the higher 
seg ments of the occu pa tional struc ture, and (2) larger disparities between women 
who suc ceed in enter ing these higher seg ments and their male coun ter parts. Regard
ingthefirst,womenhavesubstantiallyimprovedtheirpositionintheoccupational
struc ture (Blau et al. 2013; England and Li 2006; Mandel 2012, 2013). However, with 
the upward occu pa tional mobil ity of women in recent decades, more women have 
entered occu pa tional lev els at which they are subjected to the greatest dis ad van tage 
(the sec ond man i fes ta tion).

The two man i fes ta tions are inter re lated and may off set each other: although wom
en’s posi tion in occu pa tional or orga ni za tional struc tures has improved, these struc
tures have changed in a nongen derneu tral way, becom ing more unequal for women 
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who do crack the glass ceil ing. Grodsky and Pager (2001:564) pointed to such a 
mech a nism in the case of racial inequal ity:

Occupational mobil ity and earn ings inequal ity are inti mately linked such that 
move ment into higherearning occu pa tions (declin ing occu pa tional seg re ga
tion) is asso ci ated with greater within occu pa tion wage disparities (increas ing 
racial wage inequal ity) . . .  As black men gain entry to the most highly com
pen sated occu pa tional posi tions, they simul ta neously become sub ject to more 
extreme racial dis ad van tage.

Laurison and Friedman (2016) also found that when work ers from lower socio eco
nomic back grounds are suc cess ful in enter ing pres ti gious occu pa tions, they face a 
significant“classceiling”intermsofearnings.

Equal access to the higher rungs of the occu pa tional hier ar chy is cru cial, and anti
dis crim i na tion leg is la tion has pur sued this goal since the Civil Rights Act of 1964. 
However, as shown in this study, the issue is about not only the lim ited access of indi
vid u als (women, Blacks, or other minor i ties) to higher posi tions but also, and no less 
impor tantly, the deval u a tion of their skills and edu ca tion. Although racial and gen der 
inequal ity take very dif fer ent forms at the indi vid ual level, the “struc ture of dis ad
van tage” (Grodsky and Pager 2001) that under priv i leged groups face could be quite 
sim i lar. Because struc tural aspects of inequal ity are not targeted against any spe
cificindividual,thedocumentationofthisprocessisdifficult,theevidenceishighly
ambig u ous, and con se quently the legal basis for claims of dis crim i na tion is unclear. 
Petersen and Saporta (2004) argued that for these rea sons, the deval u a tion mech a
nism offers an “oppor tu nity struc ture” that allows for more dis crim i na tion rel a tive to 
indi vid ual mech a nisms. Precisely for this rea son, the focus on struc tural mech a nisms 
is espe cially crit i cal today, in a period of rapid growth in edu ca tion pre mi ums and a 
continualriseinwomen’sskillsandeducation.■
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