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Abstract

This study, using individual worker data on janitors taken from the 1985–2001 Current Pop-
ulation Survey and industry injury data from the Bureau of Labor Statistics, examines whether
compensation for working in a high-risk work environment contributes to the relatively high wage
rates of hospital janitors. The authors find that when the analysis corrects for risk endogeneity
(workers’ tendency to sort themselves according to their tolerance for workplace risk), risk com-
pensation increases wage rates by 13.4% for union hospital janitors and is a major source of their
wage advantage over nonunion janitors in other industries. Since this risk compensation is only
available to union workers, the authors interpret this result as the effect of the union voice mecha-
nism.
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tendency to sort themselves according to their tolerance for workplace risk),
risk compensation increases wage rates by 13.4% for union hospital janitors and
is a major source of their wage advantage over nonunion janitors in other
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xploring the question of why one group
of workers earns more than another

has a long history in economics.  The em-
pirical approach used by many studies is to
estimate relative wage rates of broad classes
of workers—male and female, white and
black, union and nonunion, public and
private.  Less common are studies that ex-
amine earnings differentials in a single oc-

cupation, which allows researchers to con-
trol for particular characteristics of that
occupation.  This empirical approach may
be key if workers in a particular occupation
encounter job conditions, such as health
risk, that vary across industries.

From this point of view, a potentially
interesting occupation to study is that of
janitors.  Although job conditions may vary
across industries for this occupation, job
responsibilities are relatively homogeneous,
and labor demand and supply should be
relatively elastic.  Yet, as shown below, there
are substantial earnings premia for union-
ized janitors and janitors who work in hos-
pitals.  The question then becomes, why do
these premia exist?  Are they due to differ-
ences in bargaining power, differences in
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productivity, or possibly differences in
health risks, particularly in the case of jani-
tors employed by hospitals?  Given the high
and rapidly increasing cost of health care,
understanding the nature of the hospital
premium is particularly important.  If the
cause of the premium is market inefficien-
cies, the high wages paid to hospital jani-
tors are not economically justified.  On the
other hand, if the high relative wages are in
compensation for higher risk, they may be
efficient.

Therefore, this study compares the wage
structure of hospital janitors with that of
janitors outside the health profession.1  We
focus on two issues.  The first is the influ-
ence on wage rates of unionization, of health
risk, and, importantly, of the interaction of
those two factors.  The interaction is key
since, a priori, it is not obvious whether the
market sets an accurate price for workplace
risk, given the possibility of information
asymmetry among employers and employ-
ees (Sandy and Elliott 1996).  Such an
asymmetry may occur because employers
can maintain a larger pool of workers at
lower wages by understating the workplace
risk faced by workers.  The lack of accurate
information is less likely for union workers
than for nonunion workers, because a key
objective of unions is to keep members well
informed about working conditions.

The second issue is the potential for
endogeneity in the relationship between
workplace risk and wages.  This endogeneity
arises from the fact that different workers
have different attitudes toward workplace
risk and may sort themselves according to
their tolerance for risk.  Not controlling for
this endogeneity may lead to inaccurate
estimates of the compensating wage differ-
ential for risk.

Wage Determination
of Hospital Janitors

Information in Table 1 reveals evidence
that wage rates vary greatly depending on
union and hospital status.  Union hospital
janitors received a mean wage premium of
35.2% over nonunion janitors in other in-
dustries for the 1985–2001 observation pe-
riod.  This hospital premium closely re-
sembles the union premium for non-hospi-
tal janitors, which is 43.4%.  The wage
premium for union janitors that is attribut-
able to union negotiation advantage, how-
ever, possibly differs for individuals em-
ployed in the hospital sector and in other
industries.  High wage rates for union jani-
tors could be partly due to gains from em-
ployment in a high-wage service sector, since
nonunion hospital janitors also receive high
wages.  Table 1 reveals that nonunion hos-
pital janitors receive 15.7% higher wages
than nonunion, non-hospital workers.

The premium could have any of several
sources.  One possible source is rent shar-
ing, derived from the relatively inelastic
demand for hospital services.  Although
the highly elastic labor supply curve for
janitors makes high wages unlikely, any
increases in wages (particularly if brought
about by collective bargaining) could be
passed on relatively easily to customers of
health care services.  In addition, many
hospitals are public, and the strict profit
maximization objectives of private hospi-
tals may not closely correspond to manage-
rial goals in the public sector.  Hence,

Table 1. Mean Hourly
Earnings in 1983–1984 Dollars.

(Sample Populations in Parentheses)

Industry Sector Union Nonunion

Hospital $9.37 $8.02
(268) (869)

Other Industries $9.94 $6.93
(8,442) (38,084)

Source:  1985–2001 Current Population Survey–
Outgoing Rotation Group files.

1Past studies examining hospital wage premia have
also focused on wage results for a single occupation—
nursing (Link 1988; Schumacher and Hirsch 1997;
and Leherer et al. 1991).  The industry specificity of
job responsibilities for nurses, however, makes it dif-
ficult to identify suitable comparison groups when
examining relative wages across industries.
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public hospitals might “pass through”
higher pay to customers more readily than
their private counterparts.  If, furthermore,
rent sharing is the cause of the premium,
the high relative wage rates will be associ-
ated with an inefficiency in the employ-
ment of janitors:  this rent could be used
either to employ more workers in an effort
to enhance service quality or to lower op-
eration costs by bringing wages down to
competitive rates.

How likely is it that janitors can be effec-
tive in collective bargaining?  Janitors, in
general, provide a ubiquitous service that
requires low physical and human capital
investment.  These occupational character-
istics, together with a competitive labor
market, suggest that janitors should receive
relatively low wages.  Despite the negotia-
tion disadvantages associated with repre-
senting janitors, such as a likely elastic la-
bor demand curve, the Service Employees
International Union (SEIU), which is the
major union representative for janitors, has
negotiated bargaining contracts that pro-
vide substantial wage gains and fringe ben-
efits for its members.2  The SEIU’s success
is due in part to its monopoly control over
the supply of janitors in several service sec-
tors, such as health care (Erickson et al.
2001).  The SEIU’s labor market domi-
nance is attributable to its strategy of orga-
nizing the few large janitorial firms that
clean large buildings and complexes, re-
sulting in a low per-worker cost for organiz-
ing workers.  For example, in the mid-1990s
American Building Maintenance (ABM)
and Industrial Service Systems (ISS) em-
ployed over 25% of all janitors who cleaned
large buildings in the Los Angeles metro-
politan area (Erickson et al. 2001).  Since
hospitals are relatively large employers with
high cleanliness standards, they will have
relatively large janitorial staffs compared
to other industries, meaning that the per-

worker cost for unionization may be low in
hospitals.

An alternative hypothesis is that the hos-
pital wage premium for janitors reflects
risk compensation.3  Since the job tasks of
hospital janitors can include handling haz-
ardous materials and contact with airborne
pathogens, hospitals may have to pay jani-
tors an economically efficient compensat-
ing differential for industry-related health
risk.

There is an absence of research, how-
ever, testing the wage effect of workplace
risk for this occupation (and, indeed, for
the hospital industry).4  A more common
worker sample used in past research on risk
compensation is all non-white-collar work-
ers.5  These studies generally report strong
evidence that blue-collar workers receive
compensation for workplace risk (Garen
1988; Kniesner and Leeth 1991; Sandy and
Elliott 1996; Gunderson and Hyatt 2001).

A complicating factor was identified by
Sandy and Elliott (1996), who suggested
that the market may fail to accurately ac-
count for workplace risk as a wage determi-
nant because firms have an incentive to
understate the health risk faced by their
employees.  In this case, Gunderson and
Hyatt (2001) observed that paying wage

2Erickson et al. (2001) reported that janitorial
members of the SEIU in Los Angeles received an
average total compensation of $12.00 an hour, com-
pared to $4.00 for nonunion janitors.

3A third possibility comes from the human capital
model, which implies that those with more skills or
abilities will be paid more.  We can control for some
differences in productivity, as proxied by education,
but controlling for unobserved skill is more difficult,
since we do not have a panel of workers.  Garen
(1988) offered a method for estimating returns to
unobserved ability by including the residuals of the
first stage regression from the endogeneity correc-
tion, but given our formulation of the correction, we
are unable to make a similar assumption that these
residuals are correlated with unobserved janitorial
ability.  Sandy and Elliott (1996) and Sandy et al.
(2001) also used this approach.

4While past research indicates that hospital pre-
mia mainly reflect a compensating differential, these
studies do not test for the influence of risk compen-
sation (Schumacher and Hirsch 1997).

5Past research excludes white-collar occupations
from their sample population because these workers
usually face working conditions markedly different
from those of their blue-collar counterparts (Garen
1988; Gunderson and Hyatt 2001).
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rates that do not fully compensate for risk
can lead to managers employing an ineffi-
ciently large number of workers.  One hy-
pothesis from union-voice theory is that
unions overcome this potential market fail-
ure by providing a mechanism through
which members can express a demand for
risk compensation (Sandy and Elliott 1996).
The negotiation advantage provided by a
union voice is especially important to jani-
tors, because nonunion janitors who inde-
pendently complain about workplace risk
are subject to a high probability of job
replacement due to the highly elastic labor
supply in their occupation.6

A larger risk premium for union mem-
bers is not certain a priori.7  Alternative
theory indicates unions might negotiate
work assignments that allocate high-risk
tasks to low-wage, less senior members, re-
sulting in a pattern of low pay in high-risk
jobs.  However, it is unclear how unions
could sort high-risk from low-risk janitorial
assignments in hospitals, where health risk
is commonly associated with the entire
worksite and is not necessarily limited to
job tasks.  In such a setting, it seems more
likely that unions would concentrate on
reducing risks or exerting pressure for com-
pensating differentials (or both).8  Union

voice may thus be an important source of
hospital janitors’ relatively high wage rates
compared to those of nonunion hospital
janitors.  Large unions such as the SEIU
seem especially likely to use their monopoly
control over the supply of janitors to effec-
tively negotiate the high wage rates required
to compensate members working for high-
risk firms.

If these theories are correct, testing the
existence of risk compensation for union
and nonunion hospital janitors may help
identify the role unions play in correcting
market imperfections.  At a minimum,
unions are in a position to inform members
of the industry work force about the risk
associated with employment in the hospital
service sector.

Methodology for Identifying
Compensation for Risk

We use several empirical specifications
of wage equations to examine hospital and
union wage premia among janitors.  These
specifications vary in the degree to which
they account for the possibility of risk com-
pensation, including differences in risk
compensation by hospital employment and
union status.  The initial wage equation is
specified as

(1) Ln(wj) = α0 + α1Xj +
α2NONUNIONj∗HOSPj + α3UNIONj∗
HOSPj + α4UNIONj∗NONHOSPj + ej ,

where j indexes individual janitors and wj is
the real hourly earnings of the j th janitor.
The vector X includes the standard demo-
graphic and human capital variables used
to identify measurable worker characteris-
tics.9  The mutually exclusive dummy vari-
ables NONUNION∗HOSP, UNION∗HOSP, and

6Another hypothesis regarding the effect of union
voice is that increased communication makes it pos-
sible for workers to more effectively work in a risky
environment or develop ways to reduce exposure to
risk.  This could lead to union workers being more
productive than nonunion workers in these environ-
ments (see Freeman and Medoff 1984 for a discussion
of union voice effects on productivity in more general
settings) and, therefore, receiving higher wages.
Unfortunately, there is no way to disentangle these
two effects of union voice on wages.

7Sandy and Elliott (1996) reported that unioniza-
tion is associated with a lower risk premium than that
received by nonunion workers.  These authors em-
phasized, however, that their findings on union risk
compensation must be provisional, in part because of
collinearity of unionization with other wage determi-
nants included in their wage equation.  Other work by
these authors (Elliott and Sandy 1998; Sandy et al.
2001) investigated how mismeasured data might af-
fect estimates of the compensating differential.

8It is likely that exposure to risk is nonexclusive,
that is, it is difficult for hospital janitors to avoid risk,

given the possibility of airborne pathogens and work-
ing with ill patients.  In this respect, risk is often
modeled as a “public good.”  Duncan and Stafford
(1980) and Hamermesh and Wolfe (1990) were among
the first to view risk in this way.

9Yearly time dummies are included to correct for
possible changes in the wage determination process
over time.
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UNION∗NONHOSP are of primary interest.
NONUNION∗HOSP is a dummy equaling one if
a nonunion janitor is employed by a hospi-
tal.  Since the excluded group is nonunion,
non-hospital janitors, its estimated coeffi-
cient measures the hospital log wage differ-
ential for nonunion janitors.  UNION∗HOSP

is a dummy equaling one if a hospital jani-
tor belongs to a union, and its estimated
coefficient represents the log wage pre-
mium for unionized hospital janitors over
their nonunion counterparts in other busi-
ness sectors.  Last, UNION∗NONHOSP is a
dummy equaling one if a non-hospital jani-
tor belongs to a union.  Its estimated coef-
ficient is a measure of the union log wage
differential for non-hospital janitors.

Estimates of the hospital and union wage
differentials from equation (1) are likely to
be biased if they reflect a compensation
differential for workplace risk.  Such bias is
of considerable concern when we examine
earnings of hospital workers, because work-
place risk is a major disamenity associated
with patient care.  The effect on wages of
the compensating differential for risk is
captured by three variables—RISK for in-
dustry i, an interaction of RISK and UNION,
and a final interaction of RISK and HOSPITAL.
The new specification is

(2) Ln(wj) = α'0+ α '1Xj +
α '2NONUNIONj∗HOSPj + α '3UNIONj∗HOSPj +

α '4UNIONj∗NONHOSPj + α '5RISKi +
α '6(HOSPj∗RISKi) + α '7(UNIONj∗RISKi) + ej.

The key coefficients in equation (2) are
α '5, α '6, and α '7, which together form the
compensating differential for risk.  The
coefficient α '5 measures the risk premium
for all workers.  The coefficients α '6 and α '7
measure the extra compensation given to
hospital and union workers, respectively,
for being in risky jobs.  The coefficients are
interpreted as measuring the portion of
the hospital–non-hospital and union-non-
union log wage differentials that are re-
lated to risk.10

There have been several interpretations
of the risk interaction variables in the lit-
erature, particularly for the union, risk in-
teraction term.  One common interpreta-
tion is that it is another source of rents that
may accrue to union (and, in this case,
hospital) workers.  As mentioned above,
Sandy and Elliott (1996) interpreted it as a
more accurate measure of the compensat-
ing wage differential, if firms underreport
risk to their workers, that comes from union
voice mechanisms.  There is also a third
interpretation.  As Garen (1988) noted,
some workers may possess unmeasured skills
and abilities that increase their productiv-
ity in risky situations.  Such individuals may
be naturally more careful or adept than
other workers in handling risky jobs, or
may have received extra training to give
them these skills.  As mentioned in foot-
note 6, a source of this increased productiv-
ity could also be union voice mechanisms
(provided by union representation or even
by the firm) that identify strategies to re-
duce risk.  Therefore, the risk interaction
terms may be capturing the effects of these
voice mechanisms for both union and hos-
pital firms, although there is no empirical
way to distinguish between the two effects
on wages.

Unfortunately, OLS estimation of the
risk coefficients in equation (2) may result
in biased coefficients if choice of risk is
endogenous.  People likely view safety as a
normal good, and so increased earnings or
high wealth will induce an income effect
toward safer jobs (Viscusi 1978; Garen
1988).  A two-stage instrumental variables
technique is, therefore, employed to make
the estimation adjustment for risk
endogeneity bias.  Since the risk data are
industry-based, all variables are averages
for the work force of industry i.  The esti-
mating equation in the first stage is the
reduced form equation

(3) RISKi = β0 + β1X
~

i + β2Zi + μi,

in which the vector X
~

i contains the same
worker variables (measured at industry av-
erages) presented in equation (1) and Zi
contains a series of industry-level instru-
mental variables.  From this equation, fit-

10One could also include another interaction of
HOSPj∗UNIONj∗RISKi in equation (2).  Estimations us-
ing this specification never resulted in a statistically
significant coefficient on this interaction.
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ted values of industry risk are calculated
and used in place of RISK in estimating
equation (2).

It should be noted that this methodology
differs from the standard method of con-
trolling for endogeneity in this literature
(for example, Garen 1988), whereby equa-
tion (3) would be estimated using indi-
vidual-level data for the independent vari-
ables, even though the dependent variable
is aggregated to the industry level.11  Meth-
odologically, it is advantageous to estimate
such a regression using the same level of
aggregation for both dependent and inde-
pendent variables.  Therefore, since the
risk rates are calculated at the industry
level, they are more closely linked to the
work force characteristics than to an indi-
vidual worker’s characteristics.  Of course,
the optimal method would be to have a
measure of workplace risk that is specific to
an individual, but the data for such a mea-
sure are not available.12  While the down-
side to the method we adopt is that the
predicted risk values only vary by year and
industry rather than by individual, it is con-
sistent with the level of aggregation in the
specification of equation (2), where both
the dependent and independent variables
are measured at the industry level.

The vector of instrumental variables, Zi,
contains variables that influence choice of

risk, but not wages, and it includes the
industry mean for workers’ non-labor in-
come, as well as the percentage of workers
in each industry who are home owners, the
percentage who have young children living
at home, the percentage who are manag-
ers, and the percentage who are nonmana-
gerial white-collar employees.13  The speci-
fication of these variables as instruments
models workplace risk as an outcome linked
with industries employing workers whose
personal characteristics influence their risk
preference.  For example, workers who have
high non-labor income or own their own
house (or both) have the financial security
to choose a safe workplace.  In addition,
risk aversion may be higher for some work-
ers, all things equal, and this is controlled
for by including a variable measuring the
percentage of workers with young children
present.

Besides these exogenous controls, the
inherent riskiness of the workplace and the
extent to which employers monitor such
risk is captured by including measures of
industry occupation employment shares.
For instance, the inclusion of these mea-
sures allows for testing whether safe work-
places are staffed more heavily with white-
collar workers.  Enhanced safety arises be-
cause white-collar jobs generally entail less
use of dangerous equipment and handling
of hazardous materials than do blue-collar
jobs.  Workplace risk is also influenced by
the employment of specific kinds of white-
collar workers, such as managers.  Because
monitoring other workers’ activity is one
function of managers, for example, em-
ploying a relatively large percentage of
workers in that white-collar category could
promote a safer workplace.

11The Garen (1988) methodology includes in the
second-stage structural equation a workplace risk
variable, the residuals from estimating the risk equa-
tion, and the product of the two.  These regressors are
included to account for bias resulting from worker
heterogeneity—that is, we here attempt to identify
unmeasured worker productivity.  Because we esti-
mate the risk equation (3) at the industry level, the
residuals are not person-specific, but industry-spe-
cific.  Since the residuals do not have the same mean-
ing as in the Garen methodology, we do not include
them as regressors in the endogeneity-corrected re-
gressions.  This study’s correction for risk endogeneity,
therefore, more closely resembles that of Viscusi and
Moore (1987) and Arnould and Nichols (1983).

12An intermediate level of data that would also be
preferable is occupational risk by industry (whereby
we could identify risk to janitors by industry, rather
than by all occupations).  However, the BLS does not
publish risk data at this level of disaggregation.

13The squared and cubed values of non-labor in-
come are also included in the risk equation to pick up
any nonlinear relationships between non-labor in-
come and workplace risk.  Instrumental variables
similar to all those listed in this paragraph can be
found in Garen (1988), Siebert and Wei (1994),
Sandy and Elliott (1996), Arabsheibani and Marin
(2001), and Sandy et al. (2001).
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Data

Three data sources are used to estimate
equations (1)–(3).  Individual worker data
on janitors are taken from the 1985–2001
Current Population Survey–Outgoing Ro-
tation Group files (CPS-ORG).  The CPS-
ORG files report information on worker
characteristics, hourly earnings, and the
industry and occupation of employment.
This sample is limited to individual respon-
dents who are ages 16 and older, are not
self-employed, and report janitor as their
occupation (Census Occupation number
453).  These selection criteria result in a
sample comprising 1,137 hospital janitors
and 46,526 janitors in other industries.

Equations (1) and (2) require estimat-
ing the determinants of individual-level
wages.  Worker data taken from the CPS-
ORG files and included as regressors in the
wage-level equations are respondents’ (log
of) hourly wages, marital status, race, edu-
cational attainment, U.S. region of resi-
dence, standard metropolitan statistical
area (SMSA) residency status, age, age
squared, log of weekly hours worked, full-
time/part-time employment status, and
private/public sector employment status,
as well as year indicator variables.

Besides these wage determinants, equa-
tion (2) stresses the importance of control-
ling for workplace risk.  Therefore, follow-
ing Viscusi and Moore (1987), Garen
(1988), Dorman and Hagstom (1998), and
others, we employ injury and illness data
from the Bureau of Labor Statistics (BLS).
These data provide an incidence rate of
yearly cases of lost workdays due to injury or
illness at the job per 100 full-time workers,
by industry.14  Risk information from this
BLS data source is merged with CPS-ORG
files to create a data set containing infor-

mation on individual workers and the in-
dustry incidence rate of their employing
industries.15

A shortcoming associated with the use of
the two merged data sources is that a small
number of BLS incidence data are not avail-
able for every industry for every year, and
when they are not, the incidence rates for
the most recent year are used.  This data
problem is not likely to bias the results
appreciably, because incident rates change
very little in a particular industry in a short
time span.  Another potential problem with
merging BLS and CPS data is that to esti-
mate risk equation (3), industry-level data
on worker characteristics are needed to
match the level of aggregation for the
equation’s dependent variable.  Individual
worker information is aggregated by con-
structing industry measures using the CPS-
ORG files for all the variables that appear
in equations (1) and (2).16  The CPS-ORG
files are also used to compute the instru-
mental variables that measure managers’
and other white-collar workers’ share of
their employing industries’ work force.  Data
on non-labor income, home ownership, and
child dependency are taken from the 1985–
2001 March CPS files to compute the risk
equation’s other instruments, since these
data are not reported in the CPS-ORG files.

Descriptive statistics for janitors con-
structed from the matched CPS-ORG and
BLS files are presented in Table 2.  These
numbers reveal two key distinctions be-

14The incidence rates are defined as the number
of injuries and illnesses or lost workdays per 100 full-
time workers calculated as (N/EH)∗200,000, where
N is the number of injuries or illnesses or lost work-
days, EH is the total hours worked by all employees
during the calendar year, and 200,000 is the base for
100 full-time workers (100 workers ∗ 40 hours/week
∗ 50 weeks/year).

15A complicating issue associated with the use of
BLS incidence data is that they are reported at the 3-
digit Standard Industrial Classification (SIC) code,
while the CPS-ORG industry codes are based on the
detailed Census industry code.  However, the BLS
publishes a correspondence between the SIC and the
Census code.  For the most part, these are one-to-one
correspondences.  Where they are not, employment
by 3-digit SIC code was used to weight the incidence
rates to obtain an incidence rate for the Census code.
The only worker group excluded from the merged
data set is individuals employed in public administra-
tion.  Their exclusion arises because the BLS does not
report risk information for this group of workers.

16Note that these industry averages are taken for
all occupations, not just janitors, since the risk rates
are also for all occupations.



RISK COMPENSATION FOR HOSPITAL WORKERS 233

tween hospital employees and the baseline
comparison group of nonunion janitors
employed in other industries.  One distinc-
tion is that compared to hospital workers,
the observable characteristics of nonunion
workers in non-hospital industries are more
closely associated with low wage payments.
For instance, nonunion, non-hospital jani-
tors are less likely than hospital janitors to
be employed full-time, married, male, vet-
erans, and residing in a metropolitan loca-
tion, and they are, on average, younger
than hospital janitors.  The other key dis-
tinction between hospital and non-hospital

workers is the greater workplace risk associ-
ated with hospital employment.  Hospital
employees experience a mean rate of over
8.6 annual cases of workdays lost per 100
full-time workers,17 which is, on average,
28% higher than the risk rate for workers in
other industries.18

Table 2.  Descriptive Statistics for Janitors by Industry and Union Status.

Union Union Nonunion Nonunion
Hospital Non-Hospital Hospital Non-Hospital

Independent Variable (1) (2) (3) (4)

Hourly Earnings $9.370 $9.938 $8.018 $6.925
(3.722) (4.075) (3.451) (3.606)

Risk Rate 8.649 6.715 8.646 6.050
(3.310) (5.347) (3.327) (4.241)

SMSA 0.832 0.797 0.703 0.687
Married 0.571 0.639 0.583 0.513
Armed Service Veteran 0.239 0.228 0.224 0.161
Male 0.791 0.756 0.833 0.652

White 0.556 0.754 0.707 0.780
Black 0.347 0.203 0.258 0.169
Other Race 0.097 0.043 0.036 0.051

Elementary 0.123 0.113 0.105 0.144
Some High School 0.500 0.449 0.452 0.454
High School Diploma 0.254 0.304 0.297 0.267
College 0.104 0.111 0.123 0.113
Bachelor Degree 0.007 0.017 0.017 0.017
Graduate Degree 0.011 0.005 0.006 0.005

Northeast Region 0.366 0.378 0.211 0.189
South Region 0.157 0.135 0.307 0.324
North-Central Region 0.254 0.299 0.311 0.269
West Region 0.224 0.188 0.171 0.218

Private Sector 0.541 0.524 0.815 0.798

Age 43.724 44.187 41.849 40.073
(11.626) (12.134) (13.537) (15.785)

Age Squared 2,046.448 2,099.689 1,934.388 1,855.049
(1,023.811) (1,077.951) (1,171.076) (1,363.136)

Log(Weekly Hours) 3.651 3.654 3.596 3.320
(0.203) (0.193) (0.302) (0.638)

Full-Time Worker 0.888 0.889 0.863 0.603

Observations 268 8,442 869 38,084

Notes:  Numbers in parentheses under averages are standard deviations of continuous variables.  Earnings are
in 1983/1984 dollars.

17The mean industry risk rate differs for union and
nonunion janitors in hospitals because their sample
populations differ over time.

18Means of industry-level variables used to esti-
mate the risk equation (3) are available from the
authors upon request.
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Wage Regression Results

Table 3 contains the key coefficient esti-
mates from the log wage regressions.19

Results from the OLS estimation of equa-
tion (1) are presented in column (1).  These
findings suggest that differences in mea-
surable worker characteristics help explain
some of the mean wage premium paid to
hospital workers.

Yet, even with worker characteristics
taken into account, nonunion janitors in
hospitals still receive wage rates above those
of nonunion janitors in other industries.
The estimated coefficient on the hospital
nonunion dummy indicates a hospital pre-
mium of 10.4% for nonunion janitors20—
lower than the 15.8% mean hospital pre-
mium for nonunion janitors reported in
Table 1, but still sizable.  Similarly, the wage
premia for union hospital and non-hospi-

tal workers are smaller than the mean pre-
mia, but they are still over 25%.

The next two columns of Table 3 contain
various specifications for measuring risk
compensation.  Column (2) shows that there
is a statistically significant, although small,
risk premium of 0.4%.21  Column (3) indi-
cates that the risk premium accrues prima-
rily to union workers, who have an addi-
tional risk premium of more than 0.8%
compared to a very small risk premium for
nonunion, non-hospital workers of 0.13%.
The additional pay given for being in a
hospital or for being unionized, once the
analysis controls for differential returns to
risk by hospital and union status,22 is little
changed from column (1).

Table 3.  Partial Results from Estimating Wage Equations for Janitors.
(Dependent Variable:  Log of Hourly Earnings in 1983/1984 Dollars)

(t-Statistics in Parentheses)

OLS OLS OLS Endogeneity Endogeneity
(1) (2) (3) (4) (5)

Hospital Union 0.242*** 0.231*** 0.210*** 0.247*** 0.112*
(11.017) (10.527) (5.844) (11.277) (1.753)

Hospital Nonunion 0.099*** 0.092*** 0.143*** 0.107*** 0.088
(8.083) (7.453) (4.700) (8.674) (1.468)

Non-Hospital Union 0.276*** 0.272*** 0.217*** 0.270*** 0.110***
(58.710) (57.491) (29.501) (56.865) (8.863)

Injury Rate (Risk) 0.004*** 1.3E–03** 0.004*** 4.6E–04
(7.655) (2.502) (6.840) (0.675)

Hospital∗Risk –0.005 0.002
(–1.622) (0.233)

Union∗Risk 0.008*** 0.020***
(9.668) (13.962)

Notes:  Full specification found in Appendix Table A1.  The reference group is non-hospital, nonunion
janitors.

*Statistically significant at the 0.10 level; **at the 0.05 level; ***at the 0.01 level.

19The complete estimation results are presented
in Appendix Table A1.

20Log wage differentials are converted to percent-
ages by exponentiating the estimated coefficient, sub-
tracting one, and then multiplying this difference by
100.

21Gunderson and Hyatt (2001), Viscusi and Moore
(1987), and Garen (1988) also reported a positive
and statistically significant estimated coefficient on
the nonfatality risk measure when using OLS.  Such
findings are not universal, as Arabsheibani and Marin
(2001) did not find statistical significance when using
OLS.

22We recognize that the total wage effect of being
in the union is a combination of the differential
return to risk because a worker is in a union (the
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Risk endogeneity might explain these
relatively large wage premia for hospital
and union non-hospital janitors, especially
if these groups of workers possess unob-
served traits that command high wage rates
compared to nonunion non-hospital jani-
tors.  A Hausman test presents strong sup-
port for the endogeneity of job risk.  Using

the instruments reported in equation (3),
the null hypothesis that risk is exogenous is
rejected at the 0.01 level (F(40,47,622) =
671.54)).  The results from estimating equa-
tion (3) are presented in Table 4.  Except
for industry variables that measure the per-
centage of an industry’s work force with
children present at home and the percent-
age who own homes, the coefficients on the
instrumental variables are statistically sig-
nificant and negative.  The findings for
these variables suggest that workers with
high non-labor income select employment
in industries with low injury rates.  These
findings also indicate that industries em-
ploying a higher percentage of managers

Table 4.  Industry-Level Injury Rate Regressions.
(t-Statistics in Parentheses)

Variable Coefficient Variable Coefficient

Non-Labor Income –0.065*** % with Some High School –5.327***
(–2.636) (–2.714)

Non-Labor Income2 1.1E–03*** % with HS Diploma –8.858***
(2.714) (–5.864)

Non-Labor Income3 –4.3E–06** % with Some College –12.004***
(–2.483) (–7.838)

% Own House 0.458 % with Bachelor’s –13.216***
(0.484) (–7.619)

% Managers –5.616*** % with Graduate Degree –9.093***
(–6.464) (–5.540)

% White-Collar –3.209*** % in Northeast Region –5.335***
(–6.999) (–6.722)

% with Child Present –0.722 % in North-Central Region –7.000***
(–0.678) (–10.329)

% in Union 7.880*** % in West Region –8.611***
(12.734) (–11.291)

% Living in SMSA –3.881*** % in Private Sector 0.309
(–7.296) (0.692)

% Married 0.039 Average Age 2.327***
(0.035) (7.724)

% Veteran –0.968 Average Age Squared –0.032***
(–1.451) (–8.457)

% Male 2.609*** % Full-Time 2.209**
(6.039) (2.520)

% White –1.732 Constant –16.897***
(–0.769) (–2.629)

% Black –0.117
(–0.044)

Note:  Estimation also includes dummy variables indicating the year.
*Statistically significant at the 0.10 level; **at the 0.05 level; ***at the 0.01 level.

coefficient on the UNION*RISK interaction) and the
union premium (measured by the coefficient on the
union indicator).  In this paper, when we refer to the
(non–risk-related) union premium we are, therefore,
referring to just this latter component of union wages.
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and other white-collar workers have lower
injury rates.

Estimates of the earnings equation ad-
justed for risk endogeneity are reported in
columns (4) and (5) of Table 3.  The results
show that these risk adjustments do not
alter the estimated coefficients on the key
wage determinants (column 4 versus col-
umn 2).  The estimated coefficient on the
industry risk rate remains positive and sta-
tistically significant.23  Union hospital and
non-hospital workers still receive a statisti-
cally significant and relatively large pre-
mium above the baseline comparison
group.  Estimates from the equation speci-
fied in column (4), however, might con-
found the wage effect of risk endogeneity
by not distinguishing risk compensation by
union status.  Column (5) reports the re-
sults when the wage equation includes a
UNION-RISK interaction dummy to account
for risk compensation varying by union
status.  Similarly, a HOSPITAL-RISK interac-
tion dummy is included to account for the
possibility that risk compensation varies by
hospital status.  Once risk endogeneity is
corrected for, the results (column 5) show
that the estimated coefficient on the UNION-
RISK dummy is statistically significant and
more than twice as large as the OLS esti-
mate for this variable.  The risk
endogeneity–corrected results indicate that
union janitors receive an additional 2%
increase in risk compensation for each ad-
ditional unit increase in the number of
work-related injury cases.  In contrast to the
UNION-RISK compensation findings, the es-
timated coefficient on the HOSPITAL-RISK

dummy lacks statistical significance.  Hence,
hospital workers receive no additional risk
compensation solely because they are em-
ployed in a hospital.24

The other important effect of allowing
risk to vary by union and hospital status in
the endogeneity-corrected results is that
the coefficients on the union and hospital
indicators become much smaller and less
statistically significant.  There is now no
statistically significant difference, ceteris
paribus, between the pay of nonunion jani-
tors in hospitals and those not in hospitals,
and the nonrisk wage premium for union
workers in or out of hospitals is cut by more
than 50% once risk endogeneity and risk
interactions are controlled for.  These re-
sults clearly show the importance of includ-
ing those controls in the specification.

While the results in Table 3 report the
changes in the marginal effects of the key
wage determinants that occur when we
change empirical methodologies, they do
not give a sense of how the variables’ wage
effects change in magnitude in each
subsample.  To get a sense of the relative
size of these wage determinants, we decom-
pose in Table 5 the average wage, while
holding the wage structure (the coeffi-
cients) constant for each subsample.  The
coefficients used in this table are the same
as in Table 3 (and Appendix Table A1),
columns (3) and (5) for the OLS and
endogeneity specifications, respectively.25

Therefore, log wage differences between
samples in the “base” column, which in-
cludes all covariates except risk, union sta-
tus, hospital affiliation, and risk interac-
tions, come from the differences in average

23The wage-injury risk results derived from using
the 2SLS procedure resemble the findings of Garen
(1988).  In general, however, wage-injury risk find-
ings are mixed when using this estimation technique.
For example, Gunderson and Hyatt (2001) reported
a lack of statistical significance, while Arabsheibani
and Marin (2001) found a negative and statistically
significant wage-injury risk association.

24Several alternative specifications of the risk equa-
tion were used to estimate the fitted value of industry

injury rates.  These specifications omit different com-
binations of the instrumental variables.  Estimating
the wage equation with the different risk-fitted val-
ues, however, does not markedly alter the wage-risk
associations presented in this study.  The wage find-
ings that use the various risk-fitted values are avail-
able from the authors upon request.

25The only difference is that we re-specify the
hospital and union variables.  Rather than having
four mutually exclusive variables summarizing the
four different union and hospital combinations, we
include dummy variables for union status, hospital
affiliation, and an interaction between the two dummy
variables.  This allows us to disaggregate the effects of
hospital and unionization on the wages of union,
hospital janitors.
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characteristics between the samples.26  The
rest of the columns show the log wage rates
(and the percentage changes in parenthe-
ses) for risk, union status, hospital affilia-
tion, and risk interaction terms.27  Differ-
ences between the “Linear Risk” and “base”

columns give the wage rate increase due to
the risk premium and the amount of risk
faced by workers on average, or the com-
pensating wage differential.  The “Hospi-

26For example, the average, “base” log hourly wage
for nonunion, non-hospital workers is 1.949 (approxi-
mately, $7.02) using the OLS coefficients reported in
column (3) of Appendix Table A1, while the average,
“base” log wage for union, non-hospital workers is
2.134 ($8.45).  Interestingly, union, hospital workers
have the lowest “base” wage of all groups ($6.66),
indicating that the observable characteristics for this
group generate relatively low wages.

27There are two decompositions for the union,
hospital group, since the ordering of adding hospital
or union to the wages of this group may give different

Table 5.  Log Wage Structure Decomposition.

Sample Base Linear Risk Hospital Union Risk Interaction

OLS Specification

Nonunion, Non-Hospital 1.949 1.957
(0.8%)

Nonunion, Hospital 2.084 2.096 2.238 2.195
(1.2%) (15.3%) (–4.2%)

Union, Non-Hospital 2.134 2.143 2.360 2.413
(0.9%) (24.2%) (5.4%)

Union, Hospital (1) 1.896 1.908 2.050 2.118 2.144
(1.2%) (15.3%) (7.0%) (2.6%)

Union, Hospital (2) 1.896 1.908 2.118 2.124 2.144
(1.2%) (–0.6%) (24.1%) (2.6%)

Endogeneity Specification

Nonunion, Non-Hospital 1.959 1.962
(0.3%)

Nonunion, Hospital 2.096 2.099 2.186 2.197
(0.3%) (9.1%) (1.1%)

Union, Non-Hospital 2.146 2.150 2.258 2.422
(0.4%) (11.4%) (17.8%)

Union, Hospital (1) 1.904 1.907 1.994 2.016 2.142
(0.3%) (9.1%) (2.2%) (13.4%)

Union, Hospital (2) 1.904 1.907 2.016 2.014 2.142
(0.3%) (0.2%) (11.3%) (13.4%)

Notes:  See text for a full explanation.  Numbers not in parentheses are log wages.  Numbers in parentheses
are log wage percentage changes, calculated as (exp(Δlnw)–1)*100, from the previous column.  Because of
interaction terms, the “Union, Hospital” wage structure decomposition can be calculated in two ways.  The first
way is analogous to the other decompositions.  The second way adds union first and then the hospital interaction
terms, so the percentage changes for the “Union” column are between “Union” and “Linear Risk,” for the
“Hospital” column are between “Hospital” and “Union,” and for “Risk Interaction” are between “Risk Interac-
tion” and “Hospital.”

results.  (This is akin to the index problem in the
Oaxaca-Blinder-style decompositions.)  The first de-
composition mirrors the order that is present in the
other samples, that is, it adds in the hospital effect
first and then the union (and union-hospital interac-
tion) effect.  On the other hand, the second decom-
position adds in the union effect first and then the
hospital (and union-hospital interaction).  This means
that the calculation of the percentage changes differs
from that in the other decomposition.  The percent-
age change in the “Union” column is between “Union”
and “Linear Risk.”  The percentage change in the
“Hospital” column is between “Hospital” and “Union,”
while the percentage change in the “Risk Interaction”
column is between “Risk Interaction” and “Hospital.”
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tal” column shows the increase in wage
rates due to a non–risk-related hospital
premium, while the “Union” column gives
the non–risk-related union premium.  Fi-
nally, the “Risk Interaction” column records
the extra compensation for risk generated
by differential risk premia due to being
employed in a hospital or union.

In general, the OLS results show that the
most important contributors to wages are
working in a hospital and union affiliation.
Increased compensation for risk is small,
between 0.8% and 1.2% for risk in general,
and under 5.5% for the risk interaction
terms.  On the other hand, nonunion, hos-
pital workers receive 15.3% more and union,
non-hospital workers receive 24.2% more
than the base and linear risk components
of their wage.  These premia are similar to
what union, hospital workers get for both
union and hospital affiliation.  The conclu-
sions based on the OLS results, therefore,
are that there is a very little compensating
wage differential for risk (either linearly or
in the interactions) and that workers in
unions, in hospitals, or in both unions and
hospitals are likely receiving rents.

As with Table 3, Table 5 shows that
endogeneity correction is important.  Now
risk, particularly in the interactions with
union and hospital status, becomes the pre-
dominant determinant of wage rates over
the base wage rate.  For each group, the
linear risk compensation contributes very
little to wage rates.  The extra pay given for
being employed in a hospital now increases
wages only 9.1% for hospital workers, com-
pared to the 15.3% in the OLS results.
Likewise, the non-risk union premium con-
tributes a smaller amount to wages—just
over 11%, compared to 24% in the OLS
results, for union, non-hospital workers.
Both of these results show that these poten-
tial measures of “rent” are much smaller
when endogeneity is controlled.  The most
important part of the wage structure now is
the risk interaction term.  While it increases
wage rates by 1.1% for nonunion, hospital
workers, it increases the wage rates of union,
non-hospital workers and union, hospital
workers by 17.8% and 13.4%, respectively.

Again as mentioned above, this extra risk

premium could be interpreted in several
ways.  First, it could represent another form
of union rent.  This possibility seems un-
likely, however.  Negotiating such large risk
premia, which generate large wage differ-
entials across workers, would be at odds
with unions’ traditional efforts to level
wages.  Alternatively, a union voice inter-
pretation would be that collective bargain-
ing, by countering the market power pos-
sessed by large employers, generates a com-
pensating wage differential that these em-
ployers otherwise would be able to with-
hold (Sandy and Elliott 1996).  However,
this seems unlikely.  Occupational safety
and health regulations with which firms,
particularly hospitals, must comply would
make it difficult for firms to take advantage
of any informational asymmetries between
them and their workers.

A second union voice interpretation is
that unions may offer a mechanism for
their members to voice their unhappiness
with risk in the workplace and to demand
safeguards to minimize it, increasing their
relative productivity in such settings.  There-
fore, the union-risk interaction could be a
measure of returns to the increased pro-
ductivity because of this voice mechanism,
although the data needed to test this ex-
plicitly do not exist.28

Finally, the results from the endogeneity-
corrected models in Table 3 allow for calcu-
lating how much a firm would have to pay
janitors for a small incremental increase in
workplace risk.  Following Thaler and Rosen
(1976), the formula used to calculate jani-
tors’ implicit value of workplace injury is

100 × (∂(lnw)/∂RISK) × w– × 2000,

where w and RISK are defined as in equa-
tions (1)–(3), and w– depicts the mean hourly

28In either union voice interpretation, it is un-
likely that there would be significant spillovers to
nonunion settings, both because janitorial unions
likely organize an entire hospital and because the
risks in hospitals are likely very locality-specific.  For
example, the risks in a central city hospital might be
different in kind from those in a rural or suburban
location.
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industry wage rate for janitors.29  The re-
sults from these values of workplace injury
calculations are reported in Table 6.  These
findings suggest that the additional cost to
firms associated with a one unit increase in
workplace risk to janitors ranges from a low
of $630.63 for nonunion janitors in non-
hospital sectors to a high of $42,233.29 for
union hospital janitors, which is consistent
with health risk valuations estimated in the
literature (for example, Viscusi 1993).  The
wide dispersion comes from the union-risk
interaction term and, if the union voice
interpretation of this term is correct, indi-
cates the effect of either the minimization
of information asymmetries or the extra
productivity from union voice (or both) on
the valuation of workplace injuries.

Conclusion

The highly inelastic demand for hospital
care can support inefficient wage compen-
sation for union workers who are employed
in this service sector.  Paying high wage
rates is a major concern to hospital man-
agement partly because of increasing pub-
lic concern over the rising cost of hospital
services.  This study has examined whether
the high worker compensation in this ser-
vice sector could be attributed to greater
unionization or to the risky work environ-
ment.  We confined our investigation to the
wages of janitors because focusing on work-
ers in a single occupation minimizes inter-

industry wage distortion attributable to dif-
ferences in job responsibilities, such as risk,
across industries.

The findings reveal a statistically signifi-
cant hospital wage advantage for union and
nonunion hospital janitors over nonunion
janitors in other industries.  The findings
on nonunion hospital janitors suggest that
the observable characteristics of this group
of individuals contribute to their high wages.
In addition, the marginal effect of hospital
employment adds markedly to their wages,
whereas risk compensation does not con-
tribute noticeably.  OLS findings on union
hospital janitors suggest that a large share
of their hospital premium is due to union
rent seeking, as shown by the large coeffi-
cient on the UNION∗HOSPITAL variable.  Fur-
thermore, the relatively small compensa-
tion for risk, shown by the coefficient on
the UNION∗RISK interaction variable, sug-
gests that unions are only modestly effec-
tive in extracting wage concessions from
firms with more risky jobs.  However, once
risk is endogenized, the results show less
rent seeking behavior and an increased risk
compensation for union hospital janitors.
Indeed, it is this union risk compensation
that explains much of the wage advantage
of union hospital workers.  These findings
are consistent with theories of union voice.

This study’s evidence on marginal wage
effects does not flatly reject the possibility
of rent sharing.  However, compensation
for employment in a high-risk workplace
provides a compelling explanation for the
wage advantage of hospital workers.  For
instance, competitive wages should prevail
for nonunion hospital janitors given their
elastic labor demand schedule.  The mar-

29Note that the BLS reports the nonfatal injury
and illness rate per 100 workers for a 2,000-hour work
period.

Table 6.  Value of Workplace Injury.

Sample Coefficient(s) Mean Wage Value

Nonunion, Non-Hospital 0.0004550 $6.93 $630.63
Nonunion, Hospital 0.0028903 8.02 4,636.04
Union, Non-Hospital 0.0201545 9.94 40,067.15
Union, Hospital 0.0225898 9.37 42,333.29

Note:  The equation to calculate the value comes from Thaler and Rosen (1976):  100*(δ(lnw)/
δRISK)*w*2000.
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ginal wage effect of hospital employment,
then, is more likely consistent with this
study’s hypotheses concerning union ne-
gotiation strength and, particularly, union
voice.  In contrast, the monopoly control
that janitors’ unions command does pro-
vide union hospital janitors the opportu-
nity to share rent.  Yet, the wage effect
associated with hospital employment and
union membership does not contribute to
wages that are markedly different from those
of nonunion, non-hospital janitors.  Union
wages for hospital janitors exceed these

competitive levels only when the analysis
also includes the marginal effect from risk
compensation.  Overall, decomposing the
wage structure of hospital janitors provides
evidence that the wage advantage for these
workers does not imply an inefficient allo-
cation of hospital resources.  Rather, unions
are seemingly able to use voice either to
gain better information about the riskiness
of hospital jobs or to make members more
adept in risky situations, both of which
generate extra compensation for union
members.
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Appendix Table A1
Full Wage Regression Results:  Various Specifications.

(Dependent Variable:  Log of Hourly Earnings in 1983/1984 Dollars)
(t-statistics in parentheses)

OLS OLS OLS Endogeneity Endogeneity
Independent Variable (1) (2) (3) (4) (5)

Hospital Union 0.242*** 0.231*** 0.210*** 0.247*** 0.112*
(11.017) (10.527) (5.844) (11.277) (1.753)

Hospital Nonunion 0.099*** 0.092*** 0.143*** 0.107*** 0.088
(8.083) (7.453) (4.700) (8.674) (1.468)

Non-Hospital Union 0.276*** 0.272*** 0.217*** 0.270*** 0.110***
(58.710) (57.491) (29.501) (56.865) (8.863)

Injury Rate (R) 0.004*** 1.3E–03** 0.004*** 4.6E–04
(7.655) (2.502) (6.840) (0.675)

Hospital*R –0.005 0.002
(–1.622) (0.233)

Union*R 0.008*** 0.020***
(9.668) (13.962)

SMSA 0.049*** 0.052*** 0.052*** 0.051*** 0.052***
(13.215) (13.763) (13.900) (13.662) (14.005)

Married 0.087*** 0.088*** 0.087*** 0.088*** 0.087***
(23.698) (23.738) (23.678) (23.782) (23.562)

Veteran 0.020*** 0.019*** 0.019*** 0.020*** 0.018***
(4.079) (4.003) (3.851) (4.086) (3.798)

Male 0.086*** 0.084*** 0.084*** 0.085*** 0.086***
(22.414) (21.930) (22.002) (22.306) (22.382)

White 0.013* 0.013* 0.014* 0.013* 0.012
(1.671) (1.744) (1.800) (1.715) (1.563)

Black –0.050*** –0.049*** –0.049*** –0.050*** –0.050***
(–5.702) (–5.646) (–5.620) (–5.720) (–5.780)

Some High School 0.094*** 0.094*** 0.094*** 0.095*** 0.094***
(17.614) (17.663) (17.651) (17.823) (17.594)

HS Diploma 0.150*** 0.151*** 0.151*** 0.152*** 0.151***
(25.579) (25.806) (25.825) (25.934) (25.790)

Some College 0.177*** 0.179*** 0.179*** 0.180*** 0.179***
(25.522) (25.783) (25.800) (25.929) (25.801)

Bachelor’s Degree 0.181*** 0.183*** 0.184*** 0.185*** 0.183***
(13.540) (13.668) (13.742) (13.796) (13.728)

Graduate Degree 0.144*** 0.148*** 0.149*** 0.150*** 0.149***
(6.274) (6.449) (6.493) (6.519) (6.511)

Northeast Region 0.086*** 0.088*** 0.089*** 0.087*** 0.091***
(17.522) (17.921) (18.273) (17.814) (18.641)

North-Central Region 0.047*** 0.046*** 0.045*** 0.046*** 0.045***
(10.239) (10.141) (9.906) (10.078) (9.789)

West Region 0.078*** 0.079*** 0.079*** 0.079*** 0.080***
(15.610) (15.866) (15.946) (15.761) (16.023)

Private Sector –0.023*** –0.032*** –0.036*** –0.028*** –0.037***
(–5.827) (–7.813) (–8.558) (–6.970) (–9.092)

Age 0.024*** 0.024*** 0.024*** 0.025*** 0.024***
(36.454) (36.428) (36.399) (36.523) (36.399)

Age Squared –2.5E–04*** –2.5E–04*** –2.5E–04*** –2.5E–04*** –2.5E–04***
(–32.597) (–32.497) (–32.496) (–32.538) (–32.521)

Log of Hours –0.095*** –0.098*** –0.097*** –0.098*** –0.097***
(–23.833) (–24.373) (–24.155) (–24.468) (–24.101)

Full-Time 0.206*** 0.206*** 0.205*** 0.207*** 0.205***
(41.699) (41.680) (41.525) (41.897) (41.492)

Constant 1.022*** 1.012*** 1.027*** 1.000*** 1.035***
(51.622) (51.030) (51.677) (49.904) (51.352)

Adjusted R-Squared 0.359 0.360 0.361 0.360 0.362
F-Statistic 704.12*** 688.4*** 658.45*** 687.93*** 661.78***

Note:  Estimation also includes year dummy variables.
*Statistically significant at the 0.10 level; **at the 0.05 level; ***at the 0.01 level.
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