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During  prime  working  years,  women  have  higher  expected  healthcare  expenses  than  men.  However,
employees’  insurance  rates  are not  gender-rated  in the  employer-sponsored  health  insurance  (ESI) mar-
ket. Thus,  women  may  experience  lower  wages  in equilibrium  from  employers  who  offer  health  insurance
to  their  employees.  We  show  that  female  employees  suffer  a larger  wage  gap  relative  to  men  when  they
hold ESI:  our  results  suggest  this  accounts  for  roughly  10%  of the overall  gender  wage  gap.  For  a full-time
worker,  this  pay  gap  due  to ESI  is on  the  order  of  the  expected  difference  in  healthcare  expenses  between
women  and men.

© 2015  Elsevier  B.V.  All  rights  reserved.
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charged women  more for similar coverage.2 This is consistent with
Cylus et al. (2011), who find that female health spending per capita
ompensating differential

. Introduction

A vast literature attempts to explain why women earn less than
en  for comparable work. Recent estimates suggest that among

ull-time U.S. workers, women earn about 20 percent less than men,
n average (OECD, 2014). Although the gender wage gap in the U.S.
arrowed considerably in the 1980s and early 1990s, a sizable gap
ersists in spite of the continued growth in human-capital accu-
ulation among women relative to men  (Blau and Kahn, 2006;
oldin, 2014). The slowdown in wage convergence that began dur-

ng the 1990s is largely due to the persistence of factors that are
nexplained by typical wage regressions (Blau, 2012). Traditional
xplanations for the gender wage gap range from differences in
re-market characteristics or labor-market attachment to various
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

orms of discrimination (see Altonji and Blank, 1999). Theories
f why the gap has persisted in recent decades include changes
n labor-market selectivity by gender (e.g. Blau and Kahn, 2007),

∗ Corresponding author. Tel.: +1 5093352184.
E-mail addresses: ben.cowan@wsu.edu (B. Cowan), benschwab@ksu.edu

B. Schwab).
1 We  are grateful to Andrew Cassey, Donna Ginther, Robert Rosenman, David

lusky, Jon Yoder, and seminar participants at Montana State University for insight-
ul comments and suggestions. The usual disclaimer applies.

ttp://dx.doi.org/10.1016/j.jhealeco.2015.09.008
167-6296/© 2015 Elsevier B.V. All rights reserved.
non-linear remuneration with respect to hours worked (Goldin,
2014), and a burgeoning literature on innate differences in
non-cognitive factors such as preferences for competition and risk-
taking (see Fortin, 2008; Gneezy et al., 2009 for two examples).

This paper proposes and examines an alternative explanation
for the persistent female wage gap: gender differences in health-
care costs. Differences in health insurance charges by gender have
come into sharp policy focus, culminating in the passage of the
2010 Patient Protection and Affordable Care Act (ACA), which bans
gender rating in the U.S. individual health insurance market by
2014 (CMS, 2013). Traditionally, U.S. health insurers have claimed
that women are costlier to insure than men, on average, and have
nsored health insurance and the gender wage gap. J. Health Econ.

was $1500 higher than that of males in 2004. Employed women

2 13 states had already banned gender rating in their individual health insurance
markets before the ACA took effect. A study by the National Womens Law Center
(Garrett, 2012) found that in states that permitted gender rating, the vast majority
of  “best-selling” plans (as defined by ehealthinsurance.com) charged women more
than men  (of the same age) for identical coverage. In states where gender rating was
permitted, modal premiums for a 40 year-old woman were found to be between 15
and  39 percent higher than those for an identical man. A similar study based on
insurance records found that 30 year-old females on the individual market paid 20
percent more in premiums than their male counterparts (Coleman, 2013).

dx.doi.org/10.1016/j.jhealeco.2015.09.008
dx.doi.org/10.1016/j.jhealeco.2015.09.008
http://www.sciencedirect.com/science/journal/01676296
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prime adult years. While the precise size of the gender difference
in healthcare spending varies by year, dataset, and methodology,
several recent studies show average annual healthcare spending by
ARTICLEHE-1890; No. of Pages 12
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ho obtain insurance in the group (employer-sponsored) insur-
nce market face a different situation: within a firm, employee
ontributions to insurance premiums are not adjusted by gender
presumably out of legal considerations – see, for example, Marks,
011). However, inasmuch as these women predictably consume
ore healthcare resources than men, their elevated costs are paid

or by their employers (Bhattacharya and Bundorf, 2009). All else
qual, this results in an incentive for firms to have male-dominated
orkforces unless female wages or some other form of compensa-

ion adjust. This leads us to examine whether gender differences in
ealthcare bills are contributing to the female wage gap.

The arbitrage opportunity that puts downward pressure on
omen’s relative wages in firms that provide employer-sponsored

nsurance (ESI) disappears in firms that provide no health benefits
o their employees. We  exploit this dichotomy to examine whether
emale wages are lower, on average, as a result of their elevated
ealth liabilities. Specifically, we use a difference-in-differences
DD) strategy that is similar to that of Bhattacharya and Bundorf
2009) (who analyze obese workers) and Cowan and Schwab (2011)
who analyze smokers) by comparing workers who receive insur-
nce from their own employer to workers who do not.

Using data from the National Longitudinal Survey of Youth
NLSY79) and the Medical Expenditure Panel Survey (MEPS), our
D estimates indicate that the gap between male and female wages

s approximately $0.50–$1.50 an hour larger among workers with
SI than it is among workers without ESI. Over the course of a
tandard full-time work year (roughly 2000 h), this translates to
n annual pay gap of $1000–$3000, which is in line with estimates
f women’s additional healthcare costs. Thus, gender rating of indi-
idual healthcare expenses appears to be implicitly just as strong in
he U.S. group insurance market as it is in the individual market. A
ull regression decomposition of men’s versus women’s wages indi-
ates that women’s higher average medical expenditures account
or roughly 10% of the gender wage gap.

Our paper is similar in spirit to Daneshvary and Clauretie (2007),
ho also examine the compensating differential associated with
ealth insurance by gender. Daneshvary and Clauretie (2007) seek
o obtain unbiased estimates of the effect of receiving health insur-
nce from one’s employer on wages. Because insurance receipt is
ndogenous, the authors instrument for it using characteristics of
pouses’ jobs (firm size, whether spouse has family coverage) on

 sample of married men  and women from the Medical Expen-
iture Panel Survey (MEPS). They find that even though women
xperience a larger wage tradeoff in taking ESI than men  do (by
.5 percentage points), health insurance does not contribute to the
nexplained part of the gender wage gap.

We take a different approach to that of Daneshvary and Clauretie
2007). In particular, instruments for health insurance of the
ype used in Daneshvary and Clauretie (2007) are likely to be
ndogenous themselves (of course, the assumption of exogeneity
s fundamentally untestable). Furthermore, depending on which
ombination of the instruments are used, the results in Daneshvary
nd Clauretie (2007) differ substantially. As a result, we begin by
ecognizing that although ESI receipt is very likely correlated with
nobserved determinants of wages, one can purge these effects by
ifferencing across gender as long as the unobserved effects are
he same across gender. If this assumption holds, the difference
etween the effect of ESI on men’s wages and that on women’s
ages is due to women’s higher expected healthcare costs.

Because identification of women’s healthcare costs’ contri-
ution to the gender wage gap rests on the assumption that
nobserved differences in wages by worker ESI status are not cor-
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

elated with gender, we examine its plausibility with three distinct
obustness exercises. First, women may  be more likely than men
o alter their labor supply decisions – for example, by entering
he labor force or searching exclusively for jobs that offer health
 PRESS
 Economics xxx (2015) xxx–xxx

benefits – to procure health insurance for their families
(Buchmueller and Valletta, 1999). Differential selection into ESI and
non-ESI jobs by gender could itself contribute to the relatively large
wage gap faced by women with ESI. To address this possibility,
we examine our results by marital status and presence of children
in the home. We  find a wage penalty for women  in jobs with ESI
among all of these samples, lending confidence in the notion that
differential healthcare costs by gender are driving our results.

Second, it is possible that the provision of ESI is correlated with
other job characteristics that lead to a larger female wage gap in
those firms that provide it than in firms that do not. For example,
even after inclusion of extensive controls, ESI jobs may  tend to offer
more training opportunities for employees that women are less
likely to take up (perhaps because of less labor market attachment
or discrimination on the part of employers). Once again, this could
lead to bias in our results. Consequently, we  conduct a falsification
exercise similar to that of Bhattacharya and Bundorf (2009) and
Cowan and Schwab (2011) in which we examine the gender wage
gap by receipt of several other kinds of fringe benefits. Benefits
such as vocational training, profit sharing, and retirement benefits
are also likely to be correlated with unobserved firm characteristics
that may  lead to a differential female wage penalty that is not due
to healthcare costs. However, we  find almost no evidence that these
benefits are associated with the gender wage gap, and controlling
for their presence does not alter the wage offset associated with ESI.
Thus, we  conclude that our results are driven by higher healthcare
spending among women.

As a final way  to scrutinize our results, we note that if women’s
higher healthcare spending contributes to the gender wage gap,
the differential wage penalty in jobs with ESI should be smaller in
jobs with less generous health insurance. Though coverage param-
eters for individual insurance plans are not available in our data,
we do find that the gender wage gap associated with ESI is indeed
smaller in jobs for which ESI is provided via a Health Maintenance
Organization (HMO) than in non-HMO settings. As HMO  plans cost
employers less, on average, than other forms of ESI (Glied, 2000),
this is further support that women’s healthcare costs play a role in
the gender wage gap.

2. Background

Though it has declined in recent years, ESI remains the largest
source of private health insurance in the United States (Gruber,
2010). ESI coverage for female and male workers in 2010 was
roughly 70 and 67 percent, respectively (Gould, 2012). Firms who
offer ESI to their workers are a combination of those who “self-
insure,” whereby the risk pool is exactly composed of the firm’s
workforce, and firms who  purchase health plans from third-party
insurers. In the second case, prices charged to individual firms are
generally “experience-rated,” meaning they are raised or lowered
depending on the projected costs of each firm’s own  employees
(Gruber, 1998).3 Thus, if women  cost more to insure because they
tend to generate larger healthcare bills, firms with a greater pro-
portion of female employees will generally have higher expenses
regardless of whether they act as their own  insurer or purchase
insurance on the open market.

There is a growing body of literature that documents that
women have higher average healthcare expenses than men  during
nsored health insurance and the gender wage gap. J. Health Econ.

3 The Affordable Care Act does abolish gender rating in the “small” group market,
which is defined as firms with 100 or fewer employees with some exceptions (CMS,
2012).

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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omen exceeds that of men  by between $1000 and $2000. Among
orking-age adults (19–64), the Centers for Medicare and Medic-

id Services (CMS) calculates a $1342 average spending bump for
omen during 2004, which falls in the middle of the time period

xamined in our study.4 Cylus et al. (2011) similarly find a 37 per-
ent spending difference (roughly $1500) and note that the gender
ost differential occurs in every major medical spending category.
nother study estimated the median gender difference in 2006

or working-age adults to be $997 (Woolhandler and Himmelstein,
007).

Using data from patients in a single medical system, Bertakis
t al. (2000) and Bertakis and Azari (2010) find that women have
ean annual health expenditures that exceed men’s (by around

2000), owing in large part to women’s greater use of primary
are visits and diagnostic services.5 Gender differences in expenses
emain even after controlling for socioeconomic, demographic, and
ealth-related variables. These differences are not due solely to
osts associated with the short-term effects of childbearing: Cylus
t al. (2011) and Woolhandler and Himmelstein (2007) note that
arge gender disparities in healthcare spending persist among older
dults.

Employee contributions to ESI premiums could in theory be
ender-rated as rates have been in the individual market. However,
his does not occur in practice. Gruber (1998) and Marks (2011)
ave noted that there are strong legal and tax incentives for offer-

ng similar health benefits to all employees within a firm (EEOC,
000).6

Bhattacharya and Bundorf (2009) note that because employee
ealth insurance contributions do not vary by health status (or
ropensity to consume healthcare) within firms, competitive firms
ould earn positive profits by hiring healthy (or less costly) individ-
als exclusively unless other forms of compensation were adjusted
o reflect differences in healthcare costs. Though adjusting every
mployee’s compensation to account for his/her expected health-
are expenses is likely administratively burdensome, Gruber and
adrian (2002) note that firms might be able to shift costs across

road, easily identifiable groups. Indeed, Gruber (1994) finds that
he incidence of mandated maternity benefits is concentrated
mong women of childbearing age, and Sheiner (1999) finds that
lder workers bear the financial burden of their higher health risks.
imilarly, Bhattacharya and Bundorf (2009) find that the incidence
f the healthcare costs associated with obesity are fully internalized
y obese workers (through lower wages), and Cowan and Schwab
2011) obtain a similar result with respect to smokers. In this paper,
e add to the literature by examining whether women’s wages dif-

er systematically with respect to ESI status and whether gender
ifferences in healthcare expenses are in line with the magnitude
f our estimates.
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

Gruber and Madrian (2002) also argue that because healthcare
osts vary substantially across firms, and because firms have a tax
dvantage in offering most of their employees the same health

4 The 2010 CMS  estimate of the gender medical spending difference for the same
opulation is $1539 (CMS, 2010).
5 Other papers have found gender differences in medical expenditures related to

pecific diseases (e.g. hypertension; Basu et al., 2010).
6 This states that “health insurance benefits must be provided without regard to

he race, color, sex, national origin, or religion of the insured. An employer must non-
iscriminatorily provide to all similarly situated employees the same opportunity to
nroll in any health plans it offers. An employer must also ensure that the terms of
ts  health benefits are non-discriminatory.” In addition, Mello and Rosenthal (2008)
tate that under the Health Insurance Portability and Accountability Act (HIPAA),
.  . .no person can be denied group health insurance or charged more for coverage
han other “similarly situated” persons because of health status, genetic history,
vidence of insurability, disability, or claims experience. The phrase “similarly situ-
ted” refers to an employment-based classification, such as full-time or part-time,
ot  a classification based on health factors” (p. 193).
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insurance options (if they offer any at all), there is likely to be “job
lock” – individuals who  could obtain a job in which they would be
a better match may  pass on that opportunity because the offering
firm has an inferior health plan (e.g. no offer of insurance). Women,
who generally have greater healthcare expenses than men, are
likely to place a higher value on insurance and be more inclined to
pass up jobs for insurance-related reasons. This will lower the prob-
ability of obtaining jobs that pay higher wages directly and decrease
a woman’s bargaining power with her current employer. Indeed,
Buchmueller and Valletta (1996) find that health insurance has a
larger (negative) effect on the job mobility of women, which they
attribute to women’s elevated healthcare expenses. This alterna-
tive hypothesis for gender differences in wages can also be tracked
back to healthcare costs, but in our empirical model it is indistin-
guishable from the competitive equilibrium hypothesis discussed
earlier.

3. Empirical framework

Bhattacharya and Bundorf (2009) specify a conceptual model
on which our empirical analysis is based. They assume a competi-
tive spot market for labor such that in jobs with no fringe benefits,
the wages of worker i, wi, are equal to the worker’s marginal
revenue product, MRPi. Let E[mi] denote expected healthcare (med-
ical) costs. In jobs that provide health insurance, wages are equal
to marginal revenue product minus expected healthcare costs,
MRPi − E[mi].7 Since E[mi|female] > E[mi|male], the model predicts
a larger gender wage gap among workers who receive insurance
through their employer.

To examine the possibility that women are paid less on account
of their higher healthcare liability, we estimate models of the fol-
lowing form:

wi =  ̨ + Xi  ̌ + ı ∗ HIi + � ∗ femi + � ∗ HIi ∗ femi + εi,

where wi represents the hourly wage of worker i (or, alternatively,
the log of hourly wages), HIi indicates whether worker i receives
health insurance through her employer, femi indicates whether
worker i is female, Xi represents other observable characteristics
that affect wages, and εi is the regression error. The difference-in-
difference parameter is given by �, which represents the differential
wage offset for women with ESI compared to women without ESI.

Our key identifying assumption is that any unobserved dif-
ferences in wages between men  and women are not correlated
with ESI status. If this is the case, � represents the wage penalty
due to women’s higher healthcare costs. Unobserved differences
between ESI and non-ESI workers alone – or between men  and
women alone – is not enough to threaten our strategy. Rather, for
example, it is only if women  are systematically less productive –
or receive more intense discrimination – in ESI jobs (relative to
non-ESI jobs) that the interpretation of our results is jeopardized.
We provide evidence on the plausibility of the DD assumption in
Section 5.

4. Data

We use the National Longitudinal Survey of Youth, 1979 cohort
(NLSY79) in our main analysis. The NLSY79 is a nationally represen-
nsored health insurance and the gender wage gap. J. Health Econ.

tative sample of youths who were between 14 and 22 years old in
1979. The survey was conducted annually until 1994, after which
it has been conducted biennially. We  chose the NLSY79 for this

7 This assumes that the incidence of a worker’s healthcare costs is borne at the
individual level and that insurance premiums are actuarially fair, though fixed load-
ing charges would not alter the analysis.

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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Table 1
Selected descriptive statistics, 2002–2008 NLSY79.

All individuals
(N =13,687)

Men  without
ESI (N =2274)

Men  with ESI
(N =5167)

Women without
ESI (N =2466)

Women with
ESI (N =3780)

Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev.

Hourly wage ($2002) 20.68 17.29 16.67 13.07 26.11 20.92 13.37 9.01 18.94 13.95
Female 0.43 – – – –
Employer health coverage in

own  name (ESI)
0.68 – – – –

Female × employer coverage
(own)

0.26 – – – –

Black 0.12 0.17 0.09 0.13 0.14
Hispanic 0.06 0.07 0.05 0.06 0.05
Non-black, non-Hispanic 0.82 0.75 0.85 0.81 0.81
Any  children in household 0.62 0.53 0.62 0.71 0.63
Never married 0.13 0.17 0.12 0.06 0.15
Formerly married 0.23 0.23 0.17 0.24 0.31
Currently married 0.64 0.60 0.70 0.69 0.54
Age  43.86 3.14 43.65 3.19 43.98 3.12 43.75 3.05 43.86 3.19
Education: <9 0.01 0.03 0.01 0.02 0.00
Education: 9–12 0.49 0.61 0.46 0.53 0.45
Education: 13 and over 0.50 0.36 0.53 0.46 0.55
AFQT: 0–25 0.24 0.38 0.21 0.30 0.18
AFQT: 25–50 0.28 0.26 0.22 0.33 0.33
AFQT: 50–75 0.24 0.20 0.25 0.22 0.25
AFQT: 75–100 0.24 0.16 0.31 0.16 0.23
Job  tenure: 0–1 years 0.14 0.25 0.09 0.23 0.09
Job  tenure: 1–3 years 0.20 0.25 0.17 0.25 0.17
Job  tenure: 3–6 years 0.19 0.19 0.18 0.19 0.20
Job  tenure: 6+ years 0.48 0.31 0.57 0.32 0.54
Urban residence 0.66 0.65 0.66 0.64 0.69
Employer size: 0–9 0.18 0.37 0.11 0.28 0.10
Employer size: 10–24 0.14 0.18 0.13 0.18 0.12
Employer size: 25–49 0.12 0.13 0.12 0.13 0.10
Employer size: 50–999 0.43 0.27 0.48 0.36 0.49
Employer size: 1000+ 0.13 0.06 0.16 0.05 0.19
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action with gender, marital status (never married, married with
spouse present, and other), age, age squared, education level mea-
sured by highest grade completed (0–8 years, 9–12 years, and 13
otes: Estimates are weighted according to the NLSY79 sample weights. Unit of obs

tudy because of the rich labor-market data it contains; many of its
ariables serve as important controls in our analysis (we highlight
hese below).

We  use data from 2002, 2004, 2006, and 2008 waves of the
LSY79 in this paper. In 2002, the NLSY79 began classifying work-
rs according to the 2000 Census industry and occupation codes
the 1970 and 1980 definitions had been used prior to that). Because
f this change, and because industry and occupation indicators rep-
esent important control variables in our analysis, we focus on
he most recent years of the survey in our empirical work. As a
esult, our sample is composed of individuals who are between
7 and 51 years old, ages at which women born in the 1950s
nd 1960s have greater labor-market attachment (Lee, 2014), pre-
umably since most are no longer having children. This largely
liminates maternity expenses as a potential difference between
en’s and women’s healthcare costs in our data, but as is shown

n other papers (e.g. Daneshvary and Clauretie, 2007), women  still
enerate significantly higher medical spending at this stage of
ife.

We  follow Bhattacharya and Bundorf (2009) by restricting our
nalysis to full-time workers (those who usually worked at least 7 h

 day at their primary job). Since the wage-setting process is likely
ifferent in government or self-employed/family business jobs, we
lso restrict attention to those employed in private for-profit firms
r non-profit organizations. 16,772 person-year observations fit
his criteria. After excluding observations that are missing data
n wages, health insurance coverage, or key control variables, we
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

re left with 13,687 person-year observations in our main study
ample.

The dependent variable in our analysis is the worker’s hourly
age (calculated for all workers regardless of time unit of pay in
ion is a person-year.

the NLSY79) for the respondent’s current or most recent job.8 We
also use log wages, rather than wages in levels, in some specifica-
tions. We  adopt level wages as our “primary” dependent variable
because the gender wage gap associated with employer-sponsored
insurance should be a function of women’s higher average health-
care spending, which should be constant, rather than proportional,
with respect to wages (Bhattacharya and Bundorf, 2009).

With respect to health insurance, respondents are asked
whether they are covered by any kind of private, governmental,
or Health Maintenance Organization (HMO) plans. Those with cov-
erage of some type are then asked whether that coverage is through
a current employer, former employer, spouse’s current employer,
spouse’s former employer, individually purchased plan, govern-
ment plan, or other source (respondents may  selected more than
one type of coverage). We define an indicator for ESI coverage in
one’s own  name that is equal to “1” if the respondent has cover-
age through his/her current employer and is “0” for those who only
receive coverage through a different source or are uninsured.9

In our baseline model, we include the following set of covari-
ates: the survey year, race (white, black, and other), an indicator
for whether there are any children in the household and its inter-
nsored health insurance and the gender wage gap. J. Health Econ.

8 To correct errors in coding, we top code wages at $290 per hour and bottom code
wages at $1 per hour. Bhattacharya and Bundorf (2009) perform the same procedure.

9 Results in the paper are robust to eliminating individuals who receive insurance
through a source other than their current employer and focusing on those with ESI
versus those who  are uninsured in the analysis.

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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Table 2
Estimates of annual medical expenditures by gender, 2002–2008 MEPS.

Women  Men  Difference

All working ages
Ages 18–64, all privately insured $3435 $2096 $1339***

Ages 18–64, insured via HMO  plan $3290 $1938 $1352***

Ages 18–64, insured via non-HMO plan $4001 $2444 $1557***

Matched to NLSY79 sample
Ages 37–51, all privately insured $3294 $2065 $1229***

Ages 37–51, insured via HMO  plan $3119 $1871 $1248***
ARTICLEHE-1890; No. of Pages 12
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r more years), AFQT score (0–24th percentile, 25th–50th per-
entile, 51st–75th percentile, 76th–100th percentile), job tenure
0–52 weeks, 53–156 weeks, 157–312 weeks, and 313 or more
eeks), location of residence (urban or rural), number of employees

t workplace (fewer than 10 people, 10–24 people, 25–49 people,
0–999 people, and 1000 or more people), industry category, and
ccupation category.10 NLSY79 summary statistics by gender and
SI coverage are presented in Table 1.

In addition to the NLSY79, we use the 2002–2008 waves of the
edical Expenditure Panel Survey (MEPS) for certain supplemen-

ary analyses in the paper. MEPS collects nationally representative
ata on healthcare spending and health insurance coverage for
he non-institutionalized population in the U.S. The recorded
xpenditures include both respondents’ out-of-pocket costs and
xpenditures paid on their behalf by third parties (such as insur-
nce companies). In addition, MEPS contains information on wages,
nsurance status, and many (but not all) of the controls that are
vailable in NLSY79.11

There are three main reasons we supplement our NLSY79 anal-
sis with MEPS in this paper. The first is simply that it allows us
o verify that our results are robust to a different data source, with
he added advantage that we can analyze a much broader range of
ges (18–64) using MEPS than we can in the NLSY79 over the same
ime period (2002–2008). Second, because MEPS contains data on
espondents’ healthcare expenditures, we can compute the gender
ifference in expenses in our regression samples ourselves (and
hen directly compare those to the female wage penalty for ESI). A
nal advantage to MEPS is that it contains information on not just
he presence of ESI, but the type of insurance plan offered by the
mployer. This allows us to examine whether the ESI-driven gen-
er wage penalty is smaller when plans are less generous (i.e. HMO
ersus non-HMO plans), as we would predict.

Table 2 contains information on healthcare spending by sex for
everal different groups in MEPS. Gender cost differences among
he privately insured for both the full sample (ages 18–64) as well
s a sample matched to the NLSY79 (ages 37–51) are in line with
MS  figures over the same time frame at roughly $1200–$1300
CMS, 2010). Furthermore, the gender difference is a little over $200
maller among those on “HMO” plans, which we define as plans that
re explicitly labeled as HMO’s or are other gatekeeper plans that
o not pay or severely restrict out-of-network coverage (roughly
2% of those with ESI in our data have an HMO-like plan by this
efinition). This translates to a 13–15% difference in total costs that

s right in line with the 10–15% figure Glied (2000) finds in her
urvey of the literature on the expenditure effects of managed care.
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

e return to this point in the next section, which examines the
ender pay gap by ESI status in a regression framework.

10 A similar set of control variables are used in Bhattacharya and Bundorf (2009)
nd Cowan and Schwab (2011). Industry categories are defined according to the
000 Census and include Agriculture, Forestry, Fishing, and Hunting; Mining; Util-

ties;  Construction; Manufacturing; Wholesale Trade; Retail Trade; Transportation
nd Warehousing; Information; Finance and Insurance; Real Estate and Rental and
easing; Professional, Scientific, and Technical Services; Management, Administra-
ive and Support, and Waste Management Services; Educational Services; Health
are and Social Assistance; Arts, Entertainment, and Recreation; Accommodations
nd  Food Services; Other Services (Except Public Administration); Public Admin-
stration and Active Duty Military. 2000 Census occupation categories include

anagement; Business and Financial Operations; Computer and Mathematical;
rchitecture and Engineering; Life, Physical, and Social Services; Community and
ocial Services; Legal; Education, Training, and Library; Arts, Design, Entertainment,
ports, and Media; Healthcare Practitioners and Technical; Healthcare Support;
rotective Service; Food Preparation and Serving Related; Building and Grounds
leaning and Maintenance; Personal Care and Service; Sales and Related; Office and
dministrative Support; Farming, Forestry, and Fishing; Construction and Extrac-

ion; Installation, Repair, and Maintenance; Production; Transportation and Material
oving; Military.

11 AFQT score and job tenure are notable exceptions.
Ages 37–51, insured via non-HMO plan $3769 $2297 $1473***

Note: Estimates are denoted in $2002.
*** Significant at 1%.

5. Empirical results

5.1. Baseline model

Our main results on the gender wage offset by insurance status
using the NLSY79 are contained in Table 3. Because we use repeated
observations on NLSY79 respondents, we account for intra-person
correlation in error terms by clustering standard errors at the indi-
vidual level. All columns of Table 3 show results from an ordinary
least squares regression of hourly wages on an indicator that is
equal to 1 if the respondent receives health insurance through
his/her employer and is zero otherwise, an indicator that is equal to
1 if the respondent is female and is zero otherwise, their interaction,
and a set of control variables as discussed below.

The first column of Table 3 shows the estimation results of a
model that contains all control variables discussed in Section 4
(though only selected coefficients are shown for the sake of pre-
sentation). Women  who  do not hold ESI earn $1.80 less than their
male counterparts. Women  who  hold ESI in their own name earn
$3.33 ($1.80 plus $1.53) less than men  in the same position; thus,
the regression-adjusted difference-in-difference (DD) estimate of
the female wage penalty associated with ESI is $1.53 (which is sig-
nificant at the 1% level). This represents roughly an 8% reduction in
hourly wages at the mean for women with ESI. Table 3 also shows
that workers who  hold ESI earn higher wages than workers who
do not, a finding that is common in the literature (Bhattacharya
and Bundorf, 2009; Levy and Feldman, 2001) but is inconsistent
with the theory of compensating differentials. We  note that this is
likely a result of unobserved worker and firm characteristics that
are correlated with both wages and fringe benefits such as ESI. The
presence of such unobservables is not, a priori, a threat to identi-
fying the effect of women’s elevated health insurance expenses on
the gender wage gap. Rather, the validity of our results depends on
whether unobserved differences by ESI status are correlated with
gender (after controlling for observable characteristics).

In the second column of Table 3, we add two health-related
variables to the model that have been shown in the literature to
have a differential effect on wages in jobs with ESI: obesity and
smoking. The “smoker” variable takes a value of 1 if an individual
reports being a daily smoker in a given year (and is zero other-
wise), and the “obese” variable takes a value of 1 if an individual
has a BMI  greater than 30 in a given year (and is zero otherwise).12

Consistent with Bhattacharya and Bundorf (2009), we find a larger
nsored health insurance and the gender wage gap. J. Health Econ.

wage gap for obese workers who  hold ESI (relative to those who
do not). The same is true of smoking as in Cowan and Schwab
(2011). The model displayed in Column 2 of Table 3 also adds a set of

12 Smoking information was collected in 2008, but prior to that it was only collected
in  1998. We define smoking status in 2002 according to the 1998 values and smoking
status in all other years according to 2008 values. Self-reported weight is collected
in  every year of our sample, and we combine this information with height in 1985
(when NLSY respondents were at least 21 years old) to calculate BMI  in each year.

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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Table 3
Estimates of the gender wage offset for health insurance, 2002–2008 NLSY79.

Dep. var.: level wages (includes
industry and occupation controls)

Dep. var.: level wages (excludes
industry and occupation controls)

1 2 1 2

Female × employer coverage −1.529*** −1.520** −1.194** −1.387**

(0.483) (0.632) (0.524) (0.691)
Female −1.803*** −1.383** −1.825*** −2.179***

(0.473) (0.624) (0.468) (0.600)
Employer health coverage in own

name
3.676*** 4.479*** 4.187*** 4.858***

(0.365) (0.622) (0.399) (0.682)
Daily  smoker – −0.434 – −0.600*

(0.306) (0.336)
Daily  smoker × employer coverage – −2.076*** – −2.522***

(0.524) (0.569)
Obese  – −0.960*** – −0.911***

(0.319) (0.340)
Obese  × employer coverage – −1.772*** – −2.251***

(0.503) (0.546)

Observations 13,687 10,457 13,687 10,457
R-squared 0.348 0.360 0.274 0.293
Controls for smoking and obesity No Yes No Yes
Controls for other fringe benefits and

their interactions with female
No Yes No Yes

P-value associated with test that effect
of  fringe benefits is the same across
gender

– 0.90 – 0.86

Notes: Standard errors (in parentheses) are adjusted for repeated observations of individuals. The dependent variable in all models is the worker’s hourly wage in $2002.
Model  1 includes controls for children in the household and its interaction with female, race, marital status, age, education, urban residence, AFQT score, job tenure, employer
size,  interview year, industry, and occupation. Model 2 adds controls for smoker (current daily smoker), obese (BMI ≥ 30), and their interactions with employer-sponsored
health  insurance, plus controls for other fringe benefits (education/training opportunities, profit sharing, retirement plan, company-provided or subsidized childcare, dental
benefits, flexible hours/work schedule, life insurance, maternity/paternity leave) and their interactions with female. In the right panel of the table, industry and occupation
dummies are excluded from both models.

* Significant at 10%.
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** Significant at 5%.
*** Significant at 1%.

ndicators for other fringe benefits (and their interactions with gen-
er) to the control variables associated with Column 1. Because the
resence of ESI is correlated with other job benefits that may  affect
he gender wage gap for reasons other than women’s higher aver-
ge healthcare spending, inclusion of these variables represents an
mportant check on the robustness of our main results. The NLSY
ollects information on whether one’s employer provides training
r educational opportunities (e.g. tuition reimbursement), profit
haring, retirement plan, company-provided or subsidized child-
are, dental benefits, flexible hours or work schedule, life insurance,
nd maternity/paternity leave (that allows one to retain his/her
ob).13

As shown in Column 2 of Table 3, inclusion of dummies for obe-
ity and smoking status and fringe benefits (combined with a full
et of interactions with “female”) has almost no effect on the DD
stimate associated with ESI and gender. Furthermore, the joint
ypothesis that the interactions between “female” and each of the
ther job benefits are all zero cannot be rejected at conventional
evels (the p-value associated with this Wald test is 0.9). In Section
.4, we examine the separate effect of each of these fringe benefits
n wages and do not find evidence that health insurance is merely
roxying for the presence of other job characteristics that actually
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

rive a larger gender wage gap among workers with ESI.
We also examine the possibility that unobserved gender dif-

erences in selection into different industries/occupations are

13 In contrast with employer-provided health insurance, information on the offer,
ather than the take-up, of these other benefits is all that is collected in the data.
evertheless, the offer of these other benefits is a good proxy for unobserved job
haracteristics that we  want to control for in our regressions.
correlated with ESI status. Though we include industry and occupa-
tion controls in our baseline models, they may  be too coarse to pick
up all of these differences. To evaluate whether this type of selection
is affecting our results, we  try dropping the industry and occupation
dummies from our model entirely (i.e. evaluating the potential for
selection on unobservables by examining selection on observables,
in the spirit of Altonji et al., 2005). These results are contained in the
second (rightmost) pair of columns in Table 3. Leaving out industry
and occupation controls affects our estimates of the DD parameter
only slightly (with coefficients that are a bit smaller than they are
in our baseline specification). We  view this as evidence that unob-
served differences in industry/occupation choice by gender are not
responsible for our results.

Table 4 shows the results from models in which log wages takes
the place of level wages as the dependent variable. In the left-
most pair of columns (both of which include the same sample as
their respective column in Table 3), the DD coefficient correspod-
ing to the differential wage gap experienced by women with ESI
is negative, but neither estimate is statistically significant at con-
ventional levels. The DD coefficient ranges between 2.3 and 3.5
percent of wages. One problem associated with including the full
range of wages in our analysis is that as nominal wages get very low
(either approaching the minimum wage, if it is binding, or zero, if
it is not binding), employers’ scope for reducing wages to make up
for increases in healthcare costs is reduced or eliminated (Marks,
2011). To account for this, we  re-run our models including only
those individuals whose wages fall strictly above the federal min-
nsored health insurance and the gender wage gap. J. Health Econ.

imum wage in a given year (this reduces our sample by less than
2 percent). These results are contained in the last two  columns of
Table 4 (under the heading “log wages (only those above the federal
minimum wage)”).

dx.doi.org/10.1016/j.jhealeco.2015.09.008


ARTICLE IN PRESSG Model
JHE-1890; No. of Pages 12

B. Cowan, B. Schwab / Journal of Health Economics xxx (2015) xxx–xxx 7

Table  4
Estimates of the gender wage offset for health insurance, log wage specification, 2002–2008 NLSY79.

Dep. var.: log wages (full sample) Dep. var.: log wages (only those
above federal min. wage)

1 2 1 2

Female × employer coverage −0.023 −0.035 −0.038** −0.048**

(0.021) (0.025) (0.019) (0.023)
Female −0.128*** −0.171*** −0.116*** −0.131***

(0.022) (0.032) (0.020) (0.027)
Employer health coverage in own

name
0.208*** 0.174*** 0.193*** 0.165***

(0.015) (0.022) (0.014) (0.020)
Daily  smoker −0.069*** −0.062***

(0.019) (0.016)
Daily  smoker × employer coverage −0.017 −0.028

(0.024) (0.021)
Obese  −0.054*** −0.064***

(0.018) (0.016)
Obese  × employer coverage −0.023 −0.020

(0.022) (0.020)

Observations 13,687 10,457 13,422 10,252
R-squared 0.494 0.520 0.530 0.553
Controls for smoking and obesity No Yes No Yes
Controls for other fringe benefits

and their interactions with
female

No Yes No Yes

P-value associated with test that
effect of fringe benefits is the
same across gender

– 0.87 – 0.92

Notes: Standard errors (in parentheses) are adjusted for repeated observations of individuals. The dependent variable in all models is the worker’s log hourly wage in $2002.
Model  1 includes controls for children in the household and its interaction with female, race, marital status, age, education, urban residence, AFQT score, job tenure, employer
size,  interview year, industry, and occupation. Model 2 adds controls for smoker (current daily smoker), obese (BMI ≥ 30), and their interactions with employer-sponsored
health  insurance, plus controls for other fringe benefits (education/training opportunities, profit sharing, retirement plan, company-provided or subsidized childcare, dental
benefits, flexible hours/work schedule, life insurance, maternity/paternity leave) and their interactions with female.
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Significant at 5%.
*** Significant at 1%.

The results in the two rightmost columns of Table 4 indicate
hat dropping outliers with extremely low wages strengthens the
D coefficients associated with the ESI-driven gender wage gap.
ffects are now 3.8 and 4.8 percent of wages, respectively, and both
re signficant at the 5% level.14

Overall, the results presented in Tables 3 and 4 lead us to con-
lude that women endure a larger wage penalty when they receive
ealth coverage through their own employer, which we  attribute
o their elevated healthcare costs. A caveat is that our baseline DD
nalysis does not account for potentially different selection into the
abor market by gender. A Heckman selection model (Heckman,
979) is an appropriate tool for dealing with sample selection,
hough it is highly desirable to use an exclusion restriction for iden-
ification (a variable that affects the choice to participate in the
abor market but does not affect the second stage, or wage process).

ulligan and Rubinstein (2008) and others have used the presence
f a child under age 6 as such an instrument (controlling for total
umber of children in the home). The problem with that variable in
ur context is twofold: first, fertility and labor-supply decisions are
otentially made jointly; second, the presence of young children
ay  affect not only participation in the labor force, but also the

alue of health insurance (which could in turn affect wages). These
ssues may  render such an exclusion restriction invalid; unfortu-
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

ately, we do not have another instrument readily available. As a
esult, we run a Heckman selection model using this restriction, but
he results should be treated with significant caution.

14 We also ran our level wage specifications after dropping individuals at or below
he  federal minimum wage, but it made very little difference in the point estimates
thus, we do not present the results here).
The set of results from these models are contained in Appendix
Table 1.15 Accounting for selection via a standard Heckman two-
step procedure reduces the size of the DD coefficient when level
wages is the dependent variable, but it remains statistically signif-
icant at the 5% level (in Section 5.5, we  show that the magnitude of
this effect is similar to the one we get when allowing all coefficients
in the model to vary by gender). When log wages are employed, the
DD coefficients are similar to the ones displayed in Table 4.

5.2. Results using MEPS

Summary statistics on our MEPS wage regression sample are
provided in Appendix Table 2. Restrictions on the MEPS sample
follow those applied to the NLSY79 (as described in Section 4). As
noted earlier, one reason for using MEPS to supplement the NLSY79
in this paper is that the full range of typical working ages (18–64)
is available in MEPS over our sample frame of 2002–2008. With
this in mind, we produce an analysis that is similar to the one in
Tables 3 and 4 but for MEPS. The results of this exercise are con-
tained in Table 5. Model 1 (Columns 1 and 3 in the table) uses a
dummy  for any kind of ESI (and its interaction with “female”) as
in the NLSY79 analysis. Model 2 (Columns 2 and 4) includes sep-
nsored health insurance and the gender wage gap. J. Health Econ.

arate dummies for HMO  and non-HMO employer plans (and their
interactions with “female”) since this information is available in
MEPS.

15 We allow for selection by both genders into our regression sample (full-time
workers in private and non-profit firms) rather than just into the pool of workers
with non-missing wages.

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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Table 5
Estimates of the gender wage offset for health insurance, 2002–2008 MEPS.

Dep. var.: level wages Dep. var.: log wages

1 2 1 2

Female × employer coverage −1.602*** – −0.040*** –
(0.223) – (0.012) –

Female × HMO  coverage – −1.315*** – −0.033**

– (0.262) – (0.014)
Female × non-HMO coverage – −2.031*** – −0.052***

– (0.275) – (0.014)
Employer coverage 3.707*** – 0.226*** –

(0.173) – (0.009) –
HMO coverage – 3.209*** – 0.211***

– (0.202) – (0.010)
Non-HMO coverage – 4.513*** – 0.254***

– (0.211) – (0.010)
Female −2.829*** −2.815*** −0.154*** −0.154***

(0.188) (0.189) (0.011) (0.011)

Observations 40,724 38,626 40,724 38,626
R-squared 0.44 0.44 0.47 0.45

Notes: Standard errors (in parentheses) are adjusted for repeated observations of
individuals. Model 1 includes a dummy  for ESI, while Model 2 includes separate
dummies for ESI with an HMO-style plan and ESI with a non-HMO plan (in each
case, the omitted category is “no ESI”). Plans assigned as “HMO” include those explic-
itly  reported as such as well as gatekeeper plans that do not pay or severely restrict
out-of-network coverage. Model 2 excludes those whose ESI status cannot be deter-
mined as HMO  or non-HMO because of missing data and/or conflicting information
on plan characteristics. The dependent variable in all models is the worker’s hourly
wage (or log wage) in $2002. All models include controls for the presence of chil-
dren in the household, race, marital status, age, education, urban residence, region,
employer size, interview year, industry, and occupation.
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Table 6
Estimates of the gender wage offset for health insurance by age group, 2002–2008
MEPS.

Ages 18–40 Ages 41–64

Female × employer coverage −1.545*** −1.654***

(0.277) (0.358)
Female −2.173*** −3.255***

(0.22) (0.317)
Employer health coverage in own name 3.895*** 3.728***

(0.211) (0.284)

Observations 19,667 21,057

Notes: Standard errors (in parentheses) are adjusted for repeated observations of
individuals. The dependent variable in all models is the worker’s hourly wage in
$2002. All models include controls for the presence of children in the household,
race, marital status, age, education, urban residence, region, employer size, inter-
view year, industry, and occupation.
Significant at 5%.
*** Significant at 1%.

Even though the set of MEPS controls is not exactly the same as
n the NLSY79, the gender wage gap associated with ESI in Model 1
s very similar to the one in Table 3 for level wages. This is consistent

ith our finding in Table 2 that cost differences by sex are similar
or the two age groups (37–51 and 18–64). The MEPS DD coefficient
s somewhat larger in absolute value than the NLSY79 one when log

ages is the dependent variable (Column 3), but overall we view
he results in Table 5 as being highly consistent with our NLSY79
ndings.

Since MEPS differentiates by type of insurance plan, we can also
ook at whether the gender wage gap due to ESI is smaller in HMO-
tyle health plans, which tend to limit healthcare expenditures of
nrollees and thus the gap between men’s and women’s health-
are costs (as shown in Table 2). A question that arises when we
arse our data by type of insurance plan is whether the endogeneity
f insurance plan choice for firms and workers (typically through
he job choice, although some employers might offer both types
f plans) might affect our results. For example, healthier people
ay  select into HMO-style plans and also have higher wages. Once

gain, however, this selection is only problematic for our strategy
f there are systematic differences in behavior across sex. Further-

ore, using data from the RAND health insurance experiment,
anning et al. (1984) find no difference in healthcare expendi-

ures for those randomly assigned to an HMO  and those who  were
oluntarily enrolled in an HMO.

Columns 2 and 4 of Table 5 display these results for level wages
nd log wages, respectively. The estimates indicate that the female
enalty associated with ESI is substantially larger when she is on

 non-HMO plan through her employer. The difference in wages
etween women on HMO  and non-HMO plans would actually
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

mply a cost difference that is quite a bit larger than the one we
ound using the MEPS cost data (of a little more than $200 per
ear). Thus, the magnitude of the difference should be treated cau-
iously. We  do not fully understand why the female wage penalty is
*** Significant at 1%.

disproportionately large for more generous (non-HMO) insurance,
but we  note that to the extent that insurance plan types offered
by firms are correlated with individual and job characteristics,
some of those characteristics that are observed in the NLSY79
are not available in MEPS. Nevertheless, we believe that overall
our MEPS analysis confirms our conclusions from the last section,
which is that women endure a larger wage offset when they receive
health coverage through their own employer. Furthermore, this gap
appears to be due to their elevated healthcare expenses, since it is
smaller when the insurance type curtails the gender cost differen-
tial.

Another margin on which we  can examine our results using
the MEPS is age. The gap in female versus male healthcare costs
does shrink at later ages and closes entirely by around age 60
(Yamamoto, 2013). Since the cost gap is smaller for older adults,
we might expect the ESI-driven gender wage gap to be smaller for
this group. To test this, we split our sample into two age categories:
ages 18–40 and 41–64. We  display the results of our regressions run
separately for these two groups in Table 6. We  find little difference
in the DD coefficients for younger and older workers. This is puz-
zling, but one potential limitation to our study design in this respect
is that younger and older workers in our sample largely come from
different cohorts (in fact, older females experience a much larger
wage penalty overall in our data, as seen in Table 6). Future work
could examine the gender wage gap by ESI status within cohorts
over time.

5.3. Results by marital and child status

As discussed in Section 1, women  and men  may  have different
propensities to search for or remain in jobs with health insurance
benefits. Outside of differences in expected healthcare usage, mar-
ried women and/or women with children may  suffer a wage penalty
in jobs with health benefits because their first priority is to obtain
insurance for their families, leading to a greater willingness to trade
off health benefits for wages and possibly a greater degree of job
lock (Buchmueller and Valletta, 1999). If such is the case, the addi-
tional wage burden associated with ESI is likely to be lower among
single women and/or childless women. On the other hand, if mar-
ried men  are generally more able than married women to obtain
family health coverage through their employer, their spouses may
be less tied to jobs offering ESI and thus experience a lower amount
of job lock. In either case, the effect of ESI on wages may  differ across
nsored health insurance and the gender wage gap. J. Health Econ.

gender for reasons other than women’s higher average healthcare
expenses. We  examine this possibility by performing our regression
models separately by marital status and the presence of dependent
children in the household.

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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Table  7
Estimates of the gender wage offset for health insurance by martial status and presence of children, 2002–2008 NLSY79.

Unmarried Married No children in household At least 1 child in household

Female × employer coverage −1.281** −1.526** −0.970 −1.994***

(0.606) (0.703) (0.638) (0.707)
Female  −1.471*** −1.914** −1.491*** −5.038***

(0.513) (0.825) (0.429) (0.635)
Employer health coverage in own name 3.400*** 3.983*** 3.502*** 4.098***

(0.439) (0.539) (0.371) (0.580)

Observations 5649 8038 5165 8522
R-squared 0.322 0.341 0.388 0.334

Notes: Standard errors (in parentheses) are adjusted for repeated observations of individuals. The dependent variable in all models is the worker’s hourly wage in $2002. All
models  include controls for children in the household and its interaction with female, race, marital status, age, education, urban residence, AFQT score, job tenure, employer
s
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ize,  interview year, industry, and occupation.
** Significant at 5%.

*** Significant at 1%.

Table 7 shows the effects of our baseline model for each group
 single, married, without children, with children – separately. We
rst note that the DD coefficient representing the differential wage
ffset for women with health insurance is negative and economi-
ally large for all groups. The estimates for unmarried and married
ndividuals are very similar and both are statistically significant
t the 5% level. Among childless individuals, the effect is smaller
about $1 per hour) and does not achieve statistical significance
t conventional levels. As noted, however, it is still economically
eaningful. Furthermore, the hypothesis that it is the same as the

ffect for individuals with children (which is roughly twice as large)
annot be rejected at conventional levels.

Though the evidence should be interpreted cautiously, we
roadly conclude that since a negative, sizable interaction between
female” and “ESI” persists regardless of marital status or the
resence of children, women bear a unique wage burden in jobs
ith ESI on account of their elevated healthcare expenses rather

han as a result of differences in labor supply decisions generated
y family considerations.16

.4. Falsification exercise: other fringe benefits

This section of the paper examines whether women experience
 larger wage penalty in jobs that provide benefits other than health
nsurance. We  show in Table 3 that the gender wage offset asso-
iated with ESI is not affected by using other fringe benefits as
ontrols and that the overall effect of these benefits on wages is not
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

tatistically different for women and men. However, due to the high
egree of correlation between the presence of one kind of benefit
nd another, in this section we examine how each benefit affects
ages by gender separately. Following Bhattacharya and Bundorf

16 We also considered examining the interaction of gender and ESI status by family
ersus individual coverage, since men  who hold family coverage often have female
pouses on their plans (and vice versa), which could eliminate costs differences
etween men  and women with family/dependent coverage. In preliminary results,
e  did not find that the gender pay gap for ESI was smaller among those holding

amily coverage. However, these results are not necessarily inconsistent with our
heory. In particular, since individuals can often switch coverage types even within
he same firm over time, firms may  not condition on coverage type when mak-
ng  wage offers that are persistent (sticky) over time (even if they do condition on
ender, which is time-invariant). Bhattacharya and Bundorf (2009) make a similar
rgument to suggest that obese workers who  have employers who  offer ESI will
ikely endure an ESI-related wage hit even if they do not take up that insurance,
ince they can usually opt in at any time. An unrelated issue with this analysis is
hat we  found evidence of a measurement issue in family/individual coverage sta-
us in MEPS (e.g. 8% of our full-time privately employed sample claim they have
family” coverage yet do not appear to report having any dependents supported
y  that coverage). As a result of these issues, we  leave important questions related
o  dependent coverage and the ESI-related gender wage gap over the life cycle for
uture work.
(2009), we  use this as a falsification test of our main hypothesis
that the larger gender wage gap among workers with ESI is a result
of higher average medical bills for women. Since the cost of pro-
viding many other kinds of benefits should not vary much by sex,
if a larger wage offset for women  relative to men were observed
in jobs with such benefits, it would cast doubt on our hypothe-
sis. Rather, it would suggest that unobserved differences between
male and female workers are not uniform across jobs based on their
likelihood of providing a variety of fringe benefits (including ESI).

We perform separate regressions in which an indicator for one
of the fringe benefits described in Section 5.1 and its interaction
with “female” is added to our baseline model. This is then repeated
for each of those benefits. The resulting DD coefficients are shown
in Table 8. In no case does the effect on wages of the fringe bene-
fit in question depend on gender in a statistically significant way,
and the largest negative interaction term (for training/education)
is only about 28 cents per hour. The DD coefficient associated with
ESI varies between $1.20 and $1.70 an hour (depending on the
model) and is always significant at the 5% level.17 Overall, these
results provide evidence that the presence of employer-sponsored
health insurance coverage is associated with a wage gap for women
due to higher expected healthcare costs rather than differences in
unobserved job or worker characteristics.

5.5. Regression decomposition of the gender wage gap

Thus far, we  have shown that the gender wage gap is signifi-
cantly larger among workers who  receive health insurance from
their employer. In this section, we  examine how much ESI con-
tributes to the overall gender wage gap. To do so, we follow the
approach outlined in Fortin (2006) and Jann (2008) as a modifica-
tion of the method of Oaxaca and Ransom (1994). In particular, we
estimate separate models for men  and women  including all of the
relevant covariates in the baseline model discussed in Section 5.1.
We then estimate a pooled model that includes a “female” dummy
(as recommended in Jann, 2008). The estimates from this model
serve as the coefficients from a (counterfactual) non-discriminatory
wage structure. Using estimates from the male, female, and pooled
regressions, the overall wage differential is decomposed into an
“explained” portion (due to differences in attributes) and an “unex-
nsored health insurance and the gender wage gap. J. Health Econ.

plained” portion (due to differences in returns to attributes).18

The results of this exercise are contained in Table 9. ESI con-
tributes positively to the explained portion of the gender wage gap

17 The models in Table 8 allow the effects of each industry and occupation to also
vary  by gender to account for the possibility that some industries or fields are more
likely to provide certain fringe benefits but may  also vary in their level of gender
discrimination.

18 For details, see Jann (2008).
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Table 8
Estimates of the gender wage offset for other fringe benefits, 2002–2008 NLSY79.

Training/education −0.282
(0.544)

Profit sharing −0.112
(0.625)

Retirement 0.109
(0.497)

Childcare 0.352
(0.964)

Dental insurance 0.162
(0.610)

Flexible schedule/hours 0.106
(0.497)

Life  insurance 0.559
(0.541)

Maternity/paternity leave 0.320
(0.606)

Employer health coverage in own  name −1.201** −1.235** −1.338*** −1.139** −1.352** −1.343*** −1.627*** −1.685***

(0.506) (0.482) (0.497) (0.479) (0.529) (0.474) (0.490) (0.541)

Observations 13,232 13,362 13,463 13,034 13,539 13,571 13,432 12,500
R-squared 0.367 0.366 0.366 0.372 0.366 0.366 0.366 0.362

Note: Estimates in the table are the coefficient and standard error on the interaction term between female and whether one’s current employer offers a particular fringe
benefit,  with each model representing a different fringe benefit (see row headings). Standard errors (in parentheses) are adjusted for repeated observations of individuals.
The  dependent variable in all models is the worker’s hourly wage in $2002. Estimates include controls for the main effects of female and the fringe benefit in question,
employer-sponsored health insurance and its interaction with female, children in the household and its interaction with female, race, marital status, age, education, urban
residence, AFQT score, job tenure, employer size, interview year, industry dummies and their interactions with female, and occupation dummies and their interactions with
female.

** Significant at 5%.
*** Significant at 1%.

Table 9
Regression decomposition of the gender wage gap, 2002–2008 NLSY79.

Level wages Log wages

Total gender wage differential 5.228*** 0.259***

(0.391) (0.016)

Explained differential 0.389 0.058***

(0.324) (0.014)
Contribution of:
Employer-sponsored health insurance 0.271*** 0.018***

(0.042) (0.003)
Human capital variables −0.020 −0.005

(0.152) (0.006)
Job characteristics 0.138 0.045***

(0.238) (0.010)

Unexplained differential 4.839*** 0.200***

(0.412) (0.014)
Contribution of:
Employer-sponsored health insurance 0.492 0.029**

(0.323) (0.014)
Human capital variables 43.585 0.054

(36.195) (1.278)
Job characteristics 0.546 0.024

(0.677) (0.029)
Constant −39.784 0.093

(36.109) (1.278)
Observations 13,687 13,687

Notes: Standard errors (in parentheses) are adjusted for repeated observations of
individuals. The dependent variable in all models is the worker’s hourly wage (or
log  wage) in $2002. Both models include controls for children in the household and
its interaction with female, race, marital status, age, education, urban residence,
A
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p
t
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including those in Bertakis et al. (2000) and Woolhandler and
Himmelstein (2007).

Much recent policy attention has focused on the use of gen-
der rating in the individual health insurance market. The ACA

19 We include Appendix table* 3 to show the decomposition described above by
marital and child status. In each case, the table shows the contribution of ESI to the
unexplained part of the gender wage gap. The results indicate that the level con-
tribution of ESI is somewhat larger for married women than single women, though
they  are similar as a fraction of the unexplained gap for each group. The level gap
is  similar for childless women  and women with children, though the percentage of
FQT score, job tenure, employer size, interview year, industry, and occupation.
** Significant at 5%.

*** Significant at 1%.

ecause men  are more likely than women to hold ESI (which is
ositively associated with wages in our OLS regressions). The con-
ribution of ESI to the unexplained part of the wage differential is
lso positive, indicating that the return to ESI is smaller for women
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

han for men. In the case of level wages, the estimated ESI effect in
etermining the unexplained gap is 0.49 and narrowly misses sta-
istical significance at the 10% level. With respect to log wages, the
same effect is a statistically significant (at 5%) 0.03. In both cases, the
gender difference in the return to ESI – which we  interpret as being
due to the higher average costs associated with insuring women –
is roughly 10 percent of the overall gender wage gap.19

6. Conclusions

In this paper, we examine the role that healthcare costs play
in the well-documented gender wage gap. We  find a significantly
higher wage penalty for female workers with employer-sponsored
insurance (ESI) than we  do for women without ESI. Our body of
results leads us to conclude that this phenomenon is due to pre-
dictable differences in the use of healthcare resources by gender.
One way  to examine the plausibility of our results is to compare
the annual loss in wages for women  with ESI to estimates of actual
healthcare cost differences by gender. The estimates in Table 3
suggest the hourly loss in wages is roughly $1–$1.50, while the
full decomposition results in Table 9 imply that the difference
is smaller, or about $0.50. Over the course of a year for a full-
time worker, this results in a range for the annual (extra) pay gap
of $1000–$3000. This range overlaps several recent estimates of
the annual healthcare cost difference between men and women,
nsored health insurance and the gender wage gap. J. Health Econ.

the unexplained gap is higher for childless women  (since they have a much lower
unexplained gap than do mothers). Similar to our baseline analysis by age, there
was  no difference in the contribution of ESI to the gender pay gap for younger and
older workers.

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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ans gender rating in the individual market but does not affect
he employer-provided market (with the exception of very small
rms). Our results imply that even though employee contributions
o insurance rates do not vary by gender within a firm, wage offsets
ccount for women’s higher insurance risks overall.

Our results also have implications for explaining the persis-
ence of the gender wage gap over time. Because the price of
Please cite this article in press as: Cowan, B., Schwab, B., Employer-spo
(2015), http://dx.doi.org/10.1016/j.jhealeco.2015.09.008

edical care has risen in real terms over time, it is possible that
he gap between men’s and women’s healthcare expenses has
lso grown. As a result, wage gains that women have made as a
esult of increased schooling and experience and lower barriers to

ppendix Table 1
eckman two-step estimates of the gender wage offset for health insurance, 2002–2008 

Dep. var.: level wag

Female × employer coverage −0.535**

(0.248) 

Female −3.114***

(0.565) 

Employer health coverage in own name 2.179***

(0.189) 

Uncensored observations 13,681 

Censored observations 15,777 

P-value associated with test that effect of excluded variable
(children under age 6 in the household) is zero in first-stage
probit

0.001 

otes: Standard errors (in parentheses) are adjusted for repeated observations of individua
ourly wage (or log wage) in $2002. The first-stage probit includes dummies for female, p
tatus, age, education, AFQT score, interview year, and presence of a child age 6 or less in
odel  includes the variables shown above as well as controls for children in the household
FQT  score, job tenure, employer size, interview year, industry, and occupation.
** Significant at 5%.

*** Significant at 1%.

ppendix Table 2
elected descriptive statistics, 2002–2008 MEPS.

All individuals
(N =40,724)

Men without
ESI (N =6,609)

Mean Std. dev. Mean Std. d

Hourly wage ($2002) 21.95 12.07 17.27 12.15
Female 0.46 – 

Employer health coverage in own
name (ESI)

0.75 – 

Female  × employer coverage (own) 0.34 – 

Black  0.11 0.09 

Other  non-white 0.07 0.07 

Any  children in household 0.49 0.58 

Never  married 0.22 0.26 

Formerly married 0.17 0.09 

Currently married 0.61 0.65 

Age  41.34 11.14 38.39 12.80
Education: 13 and over 0.44 0.46 

Education: 12 0.45 0.26 

Education: <12 0.11 0.28 

Urban  residence 0.84 0.84 

Employer size: 0–9 0.14 0.35 

Employer size: 10–24 0.14 0.21 

Employer size: 25–49 0.12 0.13 

Employer size: 50–499 0.38 0.23 

Employer size: 500+ 0.22 0.08 

otes: Estimates are weighted according to the MEPS sample weights. Unit of observation
 PRESS
 Economics xxx (2015) xxx–xxx 11

high-paying occupations may  have been partially offset by diver-
gence between their healthcare bills and those of men. The results
also imply that countries that rely more heavily on employer con-
tributions to pay for employee healthcare expenses should exhibit
large gender wage gaps, all else equal (it is provocative that the
United States and Japan, two  developed countries in which employ-
ers pay a large share of healthcare bills, also have the largest
adjusted wage gaps, as identified by Blau and Kahn, 2003). Careful
analyses of the relationship between healthcare spending and the
nsored health insurance and the gender wage gap. J. Health Econ.

gender wage gap across time and country are left to future research.

Appendix A.

NLSY79.

es Dep. var.: log wages (full
sample)

Dep. var.: log wages (only those
above federal min. wage)

−0.024 −0.048***

(0.021) (0.018)
−0.148*** −0.151***

(0.024) (0.023)
0.208*** 0.196***

(0.015) (0.013)

13,681 13,416
15,777 16,042
<0.001 <0.001

ls and the two-step procedure. The dependent variable in all models is the worker’s
resence of children in the household and its interaction with female, race, marital

 the household (this variable is excluded from the second stage). The second-stage
 and its interaction with female, race, marital status, age, education, urban residence,

Men with ESI
(N =15,271)

Women  without ESI
(N =5,791)

Women with
ESI (N =13,053)

ev. Mean Std. dev. Mean Std. dev. Mean Std. dev.

 25.48 11.89 16.25 10.99 21.39 10.44
– – –
– – –

– – –
0.09 0.11 0.14
0.06 0.07 0.07
0.49 0.59 0.42
0.22 0.16 0.25
0.13 0.13 0.26
0.65 0.72 0.50

 41.65 10.03 40.92 12.37 42.24 10.87
0.44 0.49 0.43
0.48 0.37 0.52
0.08 0.14 0.05
0.85 0.81 0.86
0.10 0.22 0.09
0.12 0.19 0.11
0.11 0.14 0.11
0.41 0.32 0.42
0.25 0.13 0.26

 is a person-year.

dx.doi.org/10.1016/j.jhealeco.2015.09.008
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Appendix Table 3
Contribution of ESI to the unexplained portion of the gender wage gap, 2002–2008
NLSY79.

Level wages Log wages

Full sample 0.492 0.029**

(0.323) (0.014)
[10%] [15%]

N =13,687

Unmarried 0.325 0.009
(0.395) (0.021)
[11%] [6%]

N =5649
Married 0.701 0.035*

(0.469) (0.019)
[12%] [16%]

N =8038

No children in household 0.584 0.029
(0.416) (0.022)
[27%] [22%]

N =5165
At least 1 child in household 0.597 0.022

(0.480) (0.019)
[9%] [9%]

N =8522

Notes: Standard errors (in parentheses) are adjusted for repeated observations of
individuals. Bracketed terms show the contribution of ESI as a percentage of the total
unexplained gap. The dependent variable in all models is the worker’s hourly wage
(or  log wage) in $2002. All models include controls for children in the household
and  its interaction with female, race, marital status, age, education, urban residence,
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Woolhandler, S., Himmelstein, D., 2007. Consumer directed healthcare: except for
FQT score, job tenure, employer size, interview year, industry, and occupation.
* Significant at 10%.

** Significant at 5%.
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