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SALARY STRUCTURE EFFECTS AND THE
GENDER PAY GAP IN ACADEMIA

Debra A. Barbezat,*1 and James W. Hughes**

This paper presents estimates of the gender salary gap and discrimination based
on the most recent national faculty survey data. New estimates for 1999 indicate
that male faculty members still earn 20.7% more than comparable female
colleagues. Depending upon which decomposition technique is employed, the
portion of this gap attributable to discrimination is 17% or, 19-23%. Both estimates
of the unexplained salary gap are lower than previous estimates. Furthermore,
application of the Juhn technique shows that differences in salary structure,
especially between research and liberal arts institutions, constitutes an important
determinant of the relative gender pay gap between institutional types.
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INTRODUCTION

Research on salary differentials in academic labor markets dates back
to the early 1970s. These studies were, in part, motivated by changes in
the legal environment of higher education. In 1968, Executive Order
11246 was amended to prohibit sex discrimination in government
contracts and in 1972 Title VII was extended to higher education insti-
tutions. Over roughly 30 years, numerous campuses have performed pay
equity studies and a multitude of studies focusing on particular
academic disciplines have been published as well (Barbezat, 2002). The
first national faculty survey was conducted by the Carnegie Commission
in 1968-1969 and, in this study, we employ the most recent national
faculty data, the 1999 National Study of Postsecondary Faculty
(NSOPF:99). The methodology for measuring explained and unex-
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plained salary gaps has also evolved substantially over the past few dec-
ades and the benefits of competing techniques have been thoroughly
examined (Toutkoushian and Hoffman, 2002). Despite this voluminous
literature on salary gaps in academia, however, authors examining
gender pay gaps in other settings have uncovered additional factors, rel-
evant to the determination of gender pay gaps, that, up to now, have
been overlooked in the higher education literature.

Specifically, authors including Blau and Kahn (1996, 1999), and
Maurer-Fazio and Hughes (2002) have found that differences in salary
or wage structure between countries or between different types of firms
can account for a significant portion of the difference in gender pay
gaps between such countries or firms. With this in mind, we present the
first, to our knowledge, examination of how differences in salary struc-
ture between research institutions, doctoral institutions, comprehensive
colleges and universities and liberal arts colleges influence the gender
pay gap between types of academic institutions.

DATA AND METHODOLOGY

Our data base is the 1999 National Study of Postsecondary Faculty,
which was sponsored by the National Center for Education Statistics.
NSOPF:99 is based on a sample of 960 institutions and 28,576 full and
part-time faculty members associated with these institutions. The sam-
pled institutions include private and public campuses from 50 states and
the District of Columbia. The majority of questions refer to faculty
members’ activities during the Fall semester of 1998. While some of the
earlier surveys, the NSOPF-88, for example, were limited to faculty with
instructional duties, the NSOPF:99 includes individuals designated as
faculty, regardless of whether their responsibilities included instruction
(e.g., faculty who do not teach), and other, non-faculty, individuals with
instructional duties (e.g., library staff) (National Center for Education
Statistics, 2002, Readme Text, p. 4). Therefore, for comparability with
earlier studies, we selected our sample to include all individuals with
instructional responsibility, but at least some of their courses must be
for credit. Homogeneity of the sample, and comparability with earlier
studies, is also assured by restricting the sample to full-time workers in
the top three academic ranks at colleges and universities with four-year
programs. The NSOPF:99 data were not weighted for use in this study.

Some of the salary gap estimates we present are derived from the sin-
gle-equation method. Salary constitutes the dependent variable and the
independent variables include various measures of faculty productivity,
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including characteristics associated with both individual faculty mem-
bers and institutional employers. In a sample of men and women any
difference in pecuniary return between the two groups is picked up by a
dummy variable representing gender (i.e., a shift in the intercept of the
salary schedule). In order to release the restriction that all independent
variables have an identical impact on salary for men and women, many
researchers have estimated separate salary equations for each gender.

In addition to comparing estimated coefficients across the two groups,
a two-equation approach permits the calculation of a predicted salary
gap, including the decomposition of this total gap into both an
explained and unexplained portion, the latter usually constituting the
discrimination estimate. In this paper, we present salary gap and dis-
crimination estimates based on both the one and two-equation
approaches. We use both the Oaxaca (1973) and Neumark (1988) meth-
ods of decomposing the predicted male—female salary gaps since they
are the most widely used techniques. In the Oaxaca approach, the salary
structure in the absence of discrimination is estimated two ways: by
comparing men’s average predicted salary to the salary that women
would earn if compensated according to the men’s salary regression and,
the second way, by comparing women’s average predicted salary to the
salary men would earn if they were paid according to the women’s
salary structure. Subsequent authors, including Neumark (1988) and
Cotton (1988), preferred to define the non-discriminatory salary
structure in other ways. For example, Neumark estimates the nondis-
criminatory salary structure with a pooled sample of men and women
while Cotton uses a weighted average of the men’s and women’s salary
equations.

The techniques described above have become commonplace in the
labor economics literature (Toutkoushian and Hoffman, 2002). We
supplement this standard analysis with an examination of how salary
structures at specific types of institutions influence the relative economic
standing of female academics. The Oaxaca and Neumark procedures
focus on gender differences in skill levels and returns to those skills as
the source of gender salary gaps. Examining salary structure allows us
to discern how the returns to skill levels and salary premia for employ-
ment in certain types of institutions affect the salary gap.

In our setting, salary structure could be an important determinant of
the relative earnings of female academics to the extent that women on
average have less experience than their male counterparts or are found
in lower paid sectors of academia, such as liberal arts colleges. Other
things equal, if women are relatively rare at research institutions, for
example, any pay premium for that sector will contribute to the gender
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salary gap. Examining salary structure also allows us to evaluate how
overall salary inequality in a particular institutional type contributes to
the gender salary gap. We employ the technique pioneered by Juhn,
Murphy and Pierce (1991) and Katz and Murphy (1992), now known in
the literature as the Juhn technique, to examine the effect of salary
structure on gender pay gaps in the academic setting.

SALARY PREDICTORS FOR THE 1999 SAMPLE

Table 1 presents the results of three salary regressions: the full sample
of 6,905 faculty members from NSPOF:99, and subsamples of 4,394
men, and 2,511 women. The independent variables included have pro-
ven to be important salary determinants in earlier studies. The estimated
Male dummy coefficient, 0.0418, indicates that in 1999 there was still a
statistically significant return to men relative to comparable female fac-
ulty. To facilitate comparison with other studies, in a basic salary model
(without controls for academic field, publications, or type of institu-
tion), the estimated coefficient on Male would be larger, .0685 (standard
error equals .0094). There has been substantial discussion about whether
academic rank should be controlled when comparing male and female
salaries and a few researchers, Ashraf (1996), for example, have done
so. Including dummy variables for associate and assistant professor
rank (full professor is the standard), the Male dummy coefficient drops
to .0502 in the basic equation and .0317 in the most inclusive equation,
significant at the 1% level in both specifications. Finally, recent articles
have debated the link between seniority and faculty salaries. Conse-
quently, Ransom and Megdal (1993) and Toutkoushian (1998) esti-
mated faculty salary equations with linear and quadratic forms of
seniority. This addition would change our estimates only slightly.
Including seniority and seniority-squared produces an estimated Male
coefficient of .0693 in the basic model and .0413 in the most inclusive
regression (both significant at the 1% level). Experience, defined as num-
ber of years since receipt of highest degree, has a strong positive associ-
ation with faculty salaries, while the quadratic form of experience also
achieves statistical significance.

With the exception of Native Americans and Pacific Islanders (only
.07% of the sample), minority representation appears to have grown
relative to earlier surveys. Hispanics represent 5% of the sample, blacks
constitute 7%, and 8% of faculty members are Asian. But, according to
the results in Table 1, race and ethnicity generally prove to be insignifi-
cant salary predictors.
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TABLE 1. Salary Determinants for Full Sample, Men and Women, 1999
(Dependent Variable is Natural Logarithm of Annual Academic Salary)

Variable Name Full Sample Men Women
Male .0418%** - -
(.0089)
Age .0010 —5.78E-05 .0020%*
(.0007) (.0010) (.0010)
Hispanic —-.0098 —-.0012 -.0157
(.0182) (.0229) (.0304)
Black .0032 —-.0047 .0187
(.0156) (.0204) (.0243)
Asian .0254* .0228 .0347
(.0148) (.0171) (.0308)
Native American/Pacific Islander —-.0528 —.0656 -.0335
(.0454) (.0575) (.0749)
Experience .0196%** .0195%** 02071 %***
(.0015) (.0020) (.0025)
Experience-squared —.0002%** —.0002%** —.0003***
(.00004) (-00004) (.00007)
Advanced degree 1890 ** 2046%** .1640%**
(.01383) (.0192) (.0206)
Primarily administration 711 1727 1641%%*
(.0132) (.0165) (.0221)
Primarily research .0894%** .0964%*%* .0663%%*
(.0136) (.0162) (.0257)
Primarily other .0869%** .1049%** .0673%*
(.0178) (.0226) (.0294)
Mid East .0405** .0530** .0177
(.0179) (.0227) (.0295)
Great lakes —.0506%** —.0494** —.0508**
(.0181) (.0229) (.0296)
Plains —.0854 %% —.0626%* —.1229%**
(.0204) (.0259) (.0335)
Southeast —.0560%** —.0431%* —.0740s***
(.0176) (.0224) (.0289)
Southwest —.0874*** —.0689%** —.1233%%*
(.0217) (.0270) (.0373)
Rocky mountain —.0870%** —.0625%* —. 1323%%*
(.0251) (.0309) (.0433)
Far west .0167 .0334 —-.0138
(.0196) (.0245) (.0327)
Refereed articles L0027 ##* .0020%** .0027%%*
(.0001) (.0002) (.0004)
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TABLE 1. (Continued)

Variable Name Full Sample Men Women
Non-refereed articles .0002 6.64E-05 .0004
(.0002) (-0002) (.0004)
Chapters/reviews .0016%** 001 5%+ .0019%*
(.0004) (.0005) (.0008)
Texts/monographs —4.2E-05 —-.0003 .0012
(.0005) (.0005) (.0014)
Other publications .0024 .0030 —-.0010
(.0022) (.0025) (.0046)
Doctoral —.0850%** —.0848%** —.0829%**
(.0124) (.0152) (.0215)
Comprehensive college and university —. 1193%%* —. 1358%** —.0845%**
(.0106) (.0135) (.0176)
Liberal arts college —.1742%*%* —.19071*** —.1428%***
(.0149) (.0191) (.0242)
Public .0229%* .0069%** .0514%**
(.0095) (.0119) (.0158)
Constant 10.326%** 10.395%** 10.298***
(.0373) (.0494) (.0581)
R-squared 43 42 .35
Number of observations 6,905 4,394 2,511

Notes: Regressions also control for 24 academic fields including: math/statistics, computer
science, economics, other social science, psychology, law, philosophy/religion, history/geogra-
phy, foreign language, English, medicine, other health field, bioscience, chemistry, other science,
business, engineering, applied professional, agriculture, teacher education, general education,
occupational, other field.

Asterisks denote statistical significance at the 1% (***), 5% (**), and 10% (*) levels. Standard
errors are in parentheses.

Among the significant salary predictors, having an advanced degree rai-
ses men’s salary by approximately 20% vs. 16% for women. Location in
New England (the omitted regional category) is associated with higher sal-
aries than any other part of the country except the Mid East United
States. Most of the earlier national surveys included variables designating
the individual’s primary activity. In this survey, we distinguish between
primary emphasis in teaching, research, administration, or “other” area
(e.g., a clinical practice). While similar proportions of men and women
emphasized administration (10%) and “‘other” activities (7%), more men
than women were primarily engaged in research (15% of men vs. 9%
of women). Findings from Table 1 confirm that the highest return is
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associated with administration. Notably, the estimated premium for
administration, research, and “other” activity” is greater for men.

For each publication category, refereed articles, non-refereed articles,
book chapters and reviews, texts and monographs, and an “other” cate-
gory, men published more than women. Only two categories attain
statistical significance in the salary regressions, however, number of
refereed articles and the quantity of published books and reviews. The
mean number of refereed articles is 10.92 for women vs. 25.74 for men,
and the mean level of chapters and reviews is 4.15 for women, which is
below the men’s value of 6.12. The gender difference in means is statisti-
cally significant at the 1% level for both variables. The salary increase
for each refereed article is two-tenths of 1% for men, and slightly higher
for women (.0027). Similarly, women’s reward for publishing a chapter
or review is slightly higher (.0019 vs. .0015).

The omitted institutional category represents Research I and II
universities, so it is expected that salaries at all other institutions are
lower. For the full sample, the average salary is $74,212 at research uni-
versities vs. $59,857 at doctoral institutions, $53,238 at comprehensive
colleges/universities, and $47,738 at liberal arts colleges." When the full
salary regression in Table 1 was estimated for each of four institutional
types (Research, Doctoral, Comprehensive College/University, and
Liberal Arts College), the Male dummy variable ranged substantially
from .025 to .057. Later in the paper we return to the issue of how the
salary structure at particular types of higher education institutions may
influence the male—-female salary gap. Our findings also suggest that fac-
ulty members at public institutions earn salaries that are approximately
2% higher. This effect seems to be larger for women who constitute the
same proportion of faculty at public and private institutions (36%
female at the former and 38% at the latter).

Changes in supply and demand create different market situations by
academic discipline. In 1999, the highest paid fields were similar for
male and female academics: business, computer science, economics,
engineering, law and medicine. In fact, the pecuniary return to teaching
in these fields was very similar for both groups with two notable excep-
tions. The salary premium was greater for male economists (estimated
coefficient was .27 vs. .14) and higher for female law professors (.53 for
women vs. .46 for men). These categories encompass relatively few
individuals, however. There were only 42 women and 70 men teaching
law and 15 women and 113 men teaching economics.

Finally, a review of single-equation estimates of the male salary
advantage for earlier periods suggests that, despite a decline during
the seventies, there was little to no progress during the eighties
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(Barbezat, 2002). There are relatively few estimates of the male salary
advantage for the nineties. Toutkoushian’s (1998) estimate, based on
NSOPF:93 data, indicates a 7.8% salary disadvantage for women
after controlling for many of the same control variables used in this
study. Consequently, our estimate of approximately 4.2% for 1999
indicates some progress toward eliminating discriminatory salary gaps
in academia.

THE DECOMPOSED SALARY GAP FOR 1999

Estimates based on single-equation models are limited in that the
models do not allow for differences in the return to productive char-
acteristics by gender. In recent years, it has become customary to
estimate separate salary regressions by gender and calculate a total
predicted salary gap. A decomposition technique is used to estimate
the portion of this total gap that is attributable to discrimination, the
so-called ‘“‘unexplained” gap, and the explained portion of the gap,
which arises from gender differences in the levels of the independent
variables.

Our estimate of the total salary gap by gender is 20.7% for the year
1999. This estimate is slightly higher than Toutkoushian’s estimate of
19.9% using 1993 national faculty data. But the optimistic news is that
when the total gap is partitioned using the Oaxaca technique, we find
that relatively few percentage points (between 3.9 and 4.9) can be attrib-
uted to discrimination. In other words, only 19-24% of the total gap is
unexplained. Using the alternative Neumark decomposition technique,
we find that the unexplained gap is even smaller, only 3.6 percentage
points of the 20.7% total gap.

Again, for comparison, we note that Toutkoushian used three
different methodologies to decompose the total salary gap in 1993:
Oaxaca, Neumark, and Reimers (1983) (see Toutkoushian and
Hoffman, 2002, for a fuller discussion of alternative techniques).
After deriving a total salary gap of 19.9%, the lowest discrimination
estimate he calculated was 7.4 percentage points. So, at a minimum,
he found that 37% of the total gap was unexplained. While recogniz-
ing that these estimates are very sensitive to model specification, the
1993 and our 1999 findings seem to suggest continued improvement
in achieving salary equity. When thinking about the source of any
remaining salary inequality, however, conventional methodology has
certain shortcomings. We address some of these limitations in the
following sections.
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EFFECTS OF INSTITUTIONAL TYPE ON 1999 GENDER SALARY
GAPS

Table 1 above showed that the type of institution—research, doctoral,
comprehensive college/university, or liberal arts college—is a key deter-
minant of faculty salaries. According to Table 1, faculty at liberal arts
colleges were paid over 17% less on average than their counterparts at
research universities. Similarly, the gender salary gap varies with institu-
tional type. The middle column of the top panel in Table 2 gives the
average male—female salary gap, expressed in logs, for the four types of
academic institutions. Research universities had a gender salary gap of
just over 20% in 1999, while doctoral institutions had a gender salary
gap of almost 18%. Referring again to Table 2, gender salary gaps at
comprehensive colleges/universities and liberal arts colleges were
substantially less, measuring 12% and 12.6%, respectively. Thus, overall
gender salary gaps are some 60% wider at research and doctoral
institutions.

We next performed Oaxaca decompositions, described in Section 2
above, to separate these institutional salary gaps into the part that is ex-
plained by differences in productive characteristics between men and
women, and the part that is unexplained. For each institutional type, we
calculated the decomposition using male and female salary regressions
with identical specifications as those in Table 1, but omitting institu-
tional type. Finally, we used male salaries within each institutional type
as the base, or nondiscriminatory, salary.

Of the total salary gap within each institutional type, the unexplained
portion of the gap was 22% at research institutions, 29% at doctoral
institutions, 26% at comprehensive colleges and universities, but only
8.3% at liberal arts colleges. The much smaller unexplained gender sal-
ary gap at liberal arts colleges would generally be interpreted as an indi-
cation that gender salary discrimination is less at these institutions. The
smaller unexplained gender salary gap from the Oaxaca decomposition
suggests that there is relatively little gender difference in the return to
observed productive characteristics at liberal arts colleges, such that al-
most the entire gender salary gap is explained by gender differences in
the level of productive characteristics.

More recent research suggests that this standard conclusion is
premature (Blau and Kahn, 1996, 1999; Juhn et al., 1991; Katz and
Murphy, 1992; Maurer-Fazio and Hughes, 2002). Comparing Oaxaca,
Cotton, or Neumark decompositions across different groups of employ-
ees implicitly assumes that the groups face the same salary structure at
each type of employer. Given that different employers often have



BARBEZAT AND HUGHES

630

(T A9RL ‘6661 ‘UYL PuB nelg 935)

[OqUIAS o) SUIMO[[0] A[QJRIPIWILUI J[qBLIBA Y} Ul OUIDYIP J[BUIJ/S[BUI UBIWI 9] S2J0UP X[aId Y & pu® ‘soSem d[eUW JO UONRIAID PIBRPUR)S [BNPISAT
A1) ST O ‘[BNPISAT PIZIPIBPULIS B ST g “2dA) [RUOTININSUI PAIBIIPUT 3] 10J Uonenba 95EMm 9[RW JY) WOIJ SJUIIDLFI0D PAJBIIISI JO J0JOIA B ST g ‘SI[QBLIBA
A1072UR[dX? JO 10109A B SI X "A[9A1}02dSaI SO39[[00 S1IY [BIQIT] PUB SINISIAATUN PUER SAFI[[0)) 2AISUAYRIdWO)) ‘SUONININSUT [BI0ID0(] O3 SIdJI T D
‘@ = [1duosqns ay) pue suorNINSUI YoIreasay 03 s1djar  1duosqns oy a1oym (Jo-1o)lg y = saoud paatesqou) ‘(Ag-'g)' XYy = Sa0Ld PaAIasqQ
Ao(Mgy-lgy) = 100gg den Ag(Ayy-'xy) = SONSLIOOBIBYD PIAIISQO SMO[[O] SB pauydp are uonisodwoosp oy jo sjuouodwod oy 270N

%9~
£700°0
FX44
8¢€0°0—
%9

910°0—
$199 2In1onInsg
Krereg jo wng

%901
£€080°0—
%8S
SLY00—
%9¢
76000~
s10o

oy1adg-1opuan) jo wng

(%)
S)Ie [e1oqI]
(%)

AU % '[[0D dA1sudyardwo)

(%)
10100

adA 1 [euonninsuy

%1 PBLyr— %L %65— (%)

8000°0— G§Se0'0— 1S00°0 8+0°0— S1Ie [e1aql]

%1- %BLI— %ly— %1y— (%)

0000~ 6£10°0— PEE00— 9€£0°0— "AU() % 10D dAIsudYaIdwo)

%01 %91 %yL— %ES— (%)

9700°0 r00°0 0610°0— 9¢10°0— [e10300(Q
S011J S011J SoNsLId)ORIRYD

paArssqoun) 100yyg den PAAISSqQO PaAIdSqQO odA ], reuonmnsuy

09L0°0— SSCro 8'8Y S}Ie [eIoqI]

¥180°0— 10C1°0 Cvp "ATUN) 29 1[0 dAIsudyaIdwo)

86C0°0— LSLT0 LSy [el0100(

VIN S10T°0 9GP IRMEREN |

ISUL IJ 29 [ YoIedsay i

9OURIQYI(]-UI-JUIYI]

Krereg S0 ued ul
OUAIYI( IopUdD)

QIIUADIAJ [eNPISAY

J[ewd,] WA

odA ], reuonmnsuy

sad£ I, [euonmpsuy PO pue suORMYSU] YIIBISY UIM)dq des) aep\ dsneRy a1 Jo suonisodwoddq wynp 7 JIIV.L



SALARY STRUCTURE EFFECTS 631

different goals in setting salaries (e.g., different weighting of pay equity
vs. merit pay), the assumption of identical pay structures needs to be
examined more closely.

The procedure developed by Juhn et al. (1991) allows researchers to
explicitly account for differences in salary structure between different
types of employers when comparing salary gaps. In the Juhn technique,
gender differences in the levels of productive characteristics and gender
discrimination determine women’s ranking on the male residual wage
distribution. The salary structure, measured as the level of male salary
inequality, determines women’s salary penalty associated with a given
percentile ranking.

Figure 1 illustrates how differences in salary structure can affect the
gender pay gap between different types of employers. The top panel
shows a hypothetical male residual salary distribution at research uni-
versities, derived from a salary regression such as shown in Table 1,
column 2. The “residual salary” is the difference between each man’s
actual salary and his salary as predicted using the salary regression.
In other words, the residual salary is that part of the man’s salary
that is not explained by the productive characteristics included in the
regression equation. In the top panel of Fig. 1 the mean of the distri-
bution equals zero because, on average, men’s predicted salary equals
their actual salary. Individuals with positive residuals (i.e., located to
the right of the mean), earn salaries that are above what would be
predicted based on their observed productive characteristics. Negative
residuals indicate underpayment relative to their predicted salary.

The bottom panel of Fig. 1 shows a parallel hypothetical distribution
for liberal arts colleges. In this hypothetical example, the variance of the
male residual salary distribution is larger at research universities, reflect-
ing higher residual wage inequality at these institutions.

The shaded areas in Fig. 1 indicate the average woman’s placement
on the male residual salary distribution at each type of institution.
The average female salary is derived from a female salary regression,
again, similar to Table 1. Figure 1 indicates that women place at the
same percentile—35th percentile—on the male residual salary
distributions of their respective institutions. Thus, women are facing
the same proportional disadvantage relative to men due to either
discrimination or a gender deficit in some unmeasured productive
characteristic. However, the higher level of overall salary inequality at
research universities results in a larger salary penalty— $x vs. $y in
Fig. 1—for women at these institutions. In the terminology of the
Juhn procedure, this contribution of $(y - x) to the gender salary
gap is called the “Unobserved Prices” effect, as a given percentile
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Male Residual Salary Distributions at Research Universities and
Liberal Arts Colleges

"Unobserved Prices" Effect

/ Research Universities

35%
$
X 0
Liberal Arts Colleges
35%]
$
y 0
v i $
X Y Contribution to gender salary gap
"Unobserved Prices"
Effect

FIG. 1. Male residual salary distributions at research universities and liberal arts
colleges “unobserved prices” effect.
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ranking for women is valued differently at the two types of institu-
tions.

The details of the calculation of the Juhn decomposition may be
found in Blau and Kahn (1996). The Juhn method decomposes the gen-
der pay gap between institutional types into four components:

(1) ‘Observed Characteristics’ represents the contribution of gender dif-
ferences in productive characteristics between institutional types.
For example, if women publish much less than men at liberal arts
colleges compared to research universities, this relative deficit in ob-
served productivity will be reflected in the ‘Observed Characteristics’
measurement.

(2) ‘Observed Prices’ captures the contribution of differences in men’s
returns to productive characteristics across institutional types. For
example, for a given male-female gap in productive characteristics, a
higher return to those characteristics for men at research institutions
compared to men at other institutional types will increase the differ-
ence in the gender salary gap between research institutions and the
other institutional types.

(3) ‘Gap Effect,’ is the portion of the gender salary gap caused by differ-
ences between institutional types in woman’s percentile ranking on
the male residual salary distribution.

As shown in Fig. 2, the ‘Gap Effect’ is the component of the gender
salary gap that would result if research universities and liberal arts col-
leges had the same male residual salary distributions, but women at the
two types of institutions differed in their percentile rankings thereon. In
our hypothetical example, the average women’s salary at research
institutions falls at the 30th percentile on the male residual salary distri-
bution. At liberal arts colleges, the average women rank at the 45th
percentile on the men’s residual salary distribution. The different percen-
tile rankings may be the result of gender discrimination, or a relative
gender deficit in some unobserved productive characteristic among
women at research institutions. Thus, the Gap Effect, the difference
between women’s rankings at research universities and liberal arts
colleges, is represented by the distance $(k - j) on Fig. 2.

(4) ‘Unobserved Prices,” measures the contribution to the inter-group
salary gap of differences in residual salary inequality between
institutional types. The ‘Unobserved Prices’ effect measures the
inter-group salary difference that would result from women having
the same percentile ranking on the male residual salary distribu-
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The 'Gap Effect'

Research Universities

30%
I 0 $
Liberal Arts Colleges
45%
k 0 $
Tk - $
J Contribution to gender salary gap
"Gap" Effect

FIG. 2. The ‘Gap Effect’.

tion, but with different levels of male residual salary inequality, as
measured by the variance in the male residual salary distribution.
The ‘Unobserved Prices’ effect was illustrated in Fig. I and
explained in the accompanying text.
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JUHN DECOMPOSITION RESULTS

This section presents Juhn decomposition results based on the
NSOPF:99 data. According to the first column of Table 2, top panel,
the mean women’s position on the men’s residual salary distribution
does not differ greatly across institutional types. Women’s position on
the men’s residual salary distribution varies from a low of 44.3% at
comprehensive colleges and universities to a high of 48.8 at liberal arts
colleges. These results indicate only a small difference between the aver-
age men’s and average women’s salary within institutional types after
controlling for observable characteristics and prices.

The remainder of the table contains the Juhn decomposition results.
The second column in the top panel is the mean log gender salary gap
within institutional type, and the third column, Difference-in-Difference,
reports the difference between the research universities’ salary gap (the
base category) and the salary gap for each of the other institutional
types. For example, the entry for doctoral institutions, —.0258, equals
the difference between the gender salary gap at doctoral institutions,
0.1757, and the gender salary gap at research universities, 0.2015. These
difference-in-difference measures are all negative, as the mean gender
salary gap is smaller at all other institutional types than it is at research
institutions. The goal of the Juhn procedure is to decompose the entries
in the Difference-in-Difference column into their component parts. For
each institutional type, the four components listed in the middle panel
sum to the corresponding entry in the Difference-in-Difference column.

Turning to the individual components, a positive (negative) entry
indicates that that component will reduce (increase) the difference
between the salary gap at the corresponding institution relative to
research institutions. The column labeled ‘Gap Effect’ in the middle
panel shows the contribution of women’s standing on the men’s residual
salary distribution to the total difference to be explained. Women’s
higher percentile ranking at liberal arts colleges greatly increases the
difference between the salary gaps at these institutions and research
institutions, accounting for 47% of the total difference to be explained.
The contribution of the Gap Effect is smaller for doctoral institutions
and comprehensive colleges/universities, reflecting the similarity of
women’s percentile rankings at these institutions and research universi-
ties.

The contribution of the Unobserved Prices effect is negligible for all
three institutional types, constituting only 1% of the total difference to
be explained at liberal arts colleges and comprehensive colleges/universi-
ties. At most, the Unobserved Prices effect accounts for only 10% of the
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difference to be explained between research universities and doctoral
institutions. The positive entry in the Unobserved Prices column for
doctoral institutions indicates that somewhat higher residual salary
inequality at doctoral institutions slightly reduces the difference in the
salary gaps between these institutions and doctoral institutions. One can
conclude that a given level of discrimination or a female shortfall in an
unobserved characteristic is penalized slightly more at research universi-
ties than at doctoral institutions.

The Observed Characteristics effect accounts for gender differences in
the level of observed productive characteristics. Our results indicate that
the male-female gap in the level of observed productive characteristics
i1s larger at research institutions compared to the other three institu-
tional types. The larger difference in men’s and women’s productive
characteristics at research universities increases the gender salary gap at
these institutions compared to doctoral institutions, comprehensive col-
leges/universities and liberal arts colleges. The Observed Characteristics
effect accounts for over half of the total gender salary gap between both
doctoral institutions and liberal arts colleges relative to research institu-
tions. The Observed Characteristics effect accounts for 41% of the gap
between comprehensive colleges/universities and research institutions.

The Observed Prices effect focuses on differences in the men’s return
to observed productive characteristics across institutional types. This
effect is negative and large for doctoral institutions and comprehensive
colleges/universities. For these institutional types, higher returns to men
at research institutions increases the gender gap at research universities
relative to other institutional types. The Observed Prices effect is
positive but small for liberal arts colleges, indicating that this effect
actually narrows the difference in the gender salary gaps between the
two institutional types. Given the calculation of this term in the decom-
position technique, this somewhat unexpected result could occur two
ways. First, male returns to productive characteristics could be higher,
on balance, at liberal arts colleges, an unlikely possibility given the
substantially lower average salaries at liberal arts colleges. Second, the
difference in the male returns at the two institutional types is weighted
by the male-female difference in mean productive characteristics at
liberal arts colleges. If men’s and women’s mean productive characteris-
tics at liberal arts colleges are similar, this would result in a very small
Observed Prices effect, such as we see here. This mechanism seems a
more likely explanation for this result, given the relatively small gender
salary gap at liberal arts colleges (12.55%) and the relatively large
‘explained’ portion of the salary gap (over 90%) we calculated earlier by
the Oaxaca method.
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The bottom panel of Table 2 presents two summary statistics.
Gender-Specific Effects, which is the sum of Observed Characteristic
plus Gap Effects, capture gender differences in productive characteristics
and in salary percentile rankings, respectively. Also contained in the
bottom panel of Table 2 is Salary Structure Effects, defined as the sum
of Observed Prices and Unobserved Prices. This sum captures gender
differences in returns to observed and unobserved characteristics across
institutional types, reflecting differences in salary structure between the
research institutions and the other institutional types.

Turning to the specific results (column 1 of panel 3), the majority of
the difference-in-difference measure is attributable to gender-specific ef-
fects at comprehensive colleges/universities (58%) and liberal arts col-
leges (106%). At doctoral institutions, only a bit more than one-third of
the difference-in-difference measure is attributable to gender specific
effects. The negative sign on gender-specific effects for all three institu-
tional types reflects the fact that women at these institutions have both
favorable levels of productive characteristics relative to men, and higher
percentile rankings, compared to women at research universities. Espe-
cially for liberal arts colleges, our results suggest that women more clo-
sely match men’s productive characteristics, and receive better labor
market treatment, in the form of a higher percentile salary rank, com-
pared to women at research universities.

Differences in salary structure are most important at doctoral institu-
tions, accounting for over 60% of the total difference-in-difference to be
explained. For doctoral institutions and comprehensive colleges/univer-
sities, this result reflects large deficits in the returns to observable pro-
ductive characteristics for men compared to research universities.

Like other researchers who have employed the Juhn technique to
examine gender wage gaps (see Blau and Kahn, 1996, 1999; Maurer-
Fazio and Hughes, 2002), we find that differences in salary structure are
responsible for a significant portion of the gender salary gap at least for
doctoral institutions and comprehensive colleges/universities. In particu-
lar, differences in the returns to observed productive characteristics
compared to research institutions accounts for the vast majority of the
disparity in gender salary gaps. Clearly, more attention to salary struc-
ture effects is indicated when comparing different groups of academics.

DISCUSSION

Using a single-equation salary model, our estimate of the male dum-
my variable for 1999 is .0418. Decomposition analysis, using the Oaxaca
and Neumark methodologies, indicates that for 1999 the portion of the
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total salary gap attributable to discrimination is lower than any previ-
ous estimate. Based on the Oaxaca methodology, between 3.9 and 4.9
percentage points of the 20.7% gender salary gap can be attributed to
discrimination. In other words, 19-24% of the male—female salary gap
is unexplained. The Neumark decomposition technique produces an
even smaller unexplained gap, with 17% of the gender gap in salary
unexplained (equal to 3.6 percentage points).

Our results using the Juhn decomposition technique indicate that
the effect of differences in salary structure varies by institutional type.
For doctoral institutions and comprehensive colleges/universities, salary
structure effects account for roughly 40-60% of the total difference in
salary gap between these institutions and research universities. Interest-
ingly, most of the salary structure effects are due to the higher returns
to observed productivity characteristics for men at research universities
compared to the other two institutional types. While competition is gen-
erally thought to erode differences in observable prices, this difference in
returns likely indicates that the three types of institutions actually com-
pete for faculty in different markets. Unobserved prices, which captures
differences in residual salary inequality between institutions, plays very
little role in explaining the inter-institutional differences on gender
salary gap. All three types of institutions have similar levels of residual
salary inequality.

For liberal arts colleges, gender-specific effects account for all of the
difference in gender salary gaps compared with research universities.
Relative to liberal arts colleges, our results suggest that women at
research universities receive less favorable labor market treatment as
indicated by the large Gap Effect for liberal arts colleges. Women at
research universities place lower on the male residual salary distribution
than women at liberal arts institutions, reflecting either a relatively
greater level of labor market discrimination against women at research
institutions, or gender differences in some unobserved characteristics.
The large, negative, Observed Characteristics entries for all three insti-
tutional types indicates that women at research institutions have larger
deficits in observable productive characteristics relative to men when
compared to the other three types of institutions. This result does not
indicate that women (or men) at liberal arts colleges, comprehensive
colleges/universities or doctoral institutions have higher levels of pro-
ductive characteristics than their research university counterparts, but
only that the gender gap in such qualifications is wider at research
universities.

The results of the Juhn decomposition for liberal arts colleges are
consistent with the results of our Oaxaca decompositions by institu-
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tional type. The unexplained portion of the gender salary gap at liberal
arts colleges is smaller relative to research institutions, suggesting that
returns to productive characteristics are more equal for men and women
at liberal arts colleges than at research universities. This more equal
treatment may be the result of greater value placed on overall
salary equity at liberal arts institutions, and less emphasis on
performance-based pay structures. But, it should be noted that this
more equal treatment comes at a cost, as women at liberal arts colleges
are paid on average 30% less than their research university counterparts.
Thus, while women at research universities experience less favorable
treatment relative to their male colleagues, they do enjoy a substantial
salary premium over women at liberal arts colleges. Our findings suggest
that the issue of salary structure is worthy of further research, as
standard measures of explained and unexplained salary differentials may
not adequately control for important differences in salary structure
between institutional types.

ENDNOTES

1. The gender salary gap is equal to $15,021 at research universities, $10,020 at doctoral
institutions, $6,121 at comprehensive colleges and universities, and $5,368 at liberal arts
colleges.
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