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Wage differentials associated
with working at home

Both theory and evidence suggest a productivity effect, a hedonic effect,
and a risk premium associated with working at home; an analysis

of a sample drawn from the May 2001 Current Population Survey
[finds positive wage differentials overall for men and women,

with significant differentials emerging for selected reasons and industries

his article presents an empirical test

of wage differentials associated with

working at home, as further catego-
rized by frequency of working at home, stat-
ed reason for working at home, and indus-
try, major occupation, or sex of the worker.
The test potentially reflects several factors,
including hedonic difterentials, productivi-
ty effects, and risk sharing. The analysis pre-
sented quantifies such differentials; previ-
ous studies have not done so, although they
have explored factors underlying the choice
to work at home,' the impact of working at
home on travel and congestion,” and other
related issues.’

A major motivation of the analysis is to
address, in a quantitative way, the long-run-
ning argument as to whether employees
who work at home are privileged or exploit-
ed.* In addition, survey evidence has indi-
cated widespread interest among employees
in working at home, more so than is appar-
ent from the proportion of employees actu-
ally telecommuting.” By contrast, evidence
is mixed on whether telecommuting, on av-
erage, has improved either productivity or
morale.® Telecommuting offers the poten-
tial for substantial positive externalities by
reducing the congestion and pollution as-
sociated with conventional commuting, but
possibly at the cost of reduced agglomera-
tion economies.” Controversy notwithstand-
ing, in recent years nearly one-fifth of the

.S. workforce has telecommuted on a part-
time or full-time basis, while some estimates

suggest that nearly two-thirds of all jobs are
amenable to telecommuting.® Thus, further
research on the causes and consequences of
working at home appears warranted.

'The nationwide sample in the analysis that
tollows makes up more than 8,800 wage and
salary workers and is obtained from the U.S.
Current Population Survey supplement on
work schedules and work at home for May
2001. The sample represents wage and salary
workers, omitting self-employed workers. The
analysis finds that working at home is associ-
ated with significant wage differentials, posi-
tive overall, but negative for some industries,
for both men and women. This finding could
arise as some combination of several possi-
ble factors. On the one hand, a positive com-
pensating wage differential may accompa-
ny employer-mandated working at home. On
the other hand, a positive productivity effect
may stem from either the selective granting
of working at home to more productive em-
ployees or, perhaps, a productivity-enhancing
factor intrinsic to working at home, such as
improved morale, less time spent in unpro-
ductive activities (for example, chatting with
coworkers around the water cooler), or less
fatigue associated with commuting. Available
data cannot distinguish between these con-
trasting possibilities. Likewise, negative wage
differentials for working at home may reflect
some combination of a hedonic adjustment
for individuals preferring to work at home
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and a negative productivity effect due to a factor such as
more opportunity for shirking work or less immediate ac-
cess to some inputs available in a centralized workplace.

Background and hypotheses

'The association between working at home and wages re-
flects at least two intricately interwoven, non-mutually-
exclusive hypotheses.

Hypothesis 1 (hedonic wage effect and revealed-preference
hypothesis). 'The hedonic wage effect reflects a worker’s
willingness to pay (or forgo income) for desirable job at-
tributes or to require additional compensation to accept
undesirable job attributes.” For example, when an employ-
ee chooses to work at home as a substitute for working
at the employer’s centralized location, either full or part
time, the revealed-preference hypothesis suggests that
the employee perceives some benefit from that choice. In
one study, 88 percent of a sample of surveyed workers ex-
pressed a preference for working at home, compared with
only 13 percent who actually worked at home." In this
situation, hedonic wage theory predicts that the employee
may accept a somewhat lower wage than he or she would
if the same work had to be performed away from home.

By contrast, in a competitive labor market, an employ-
er who mandates working at home may be forced to pay a
higher wage to those employees who would prefer to com-
mute to a central office. If an employee prefers to work at
home and is required to do so by his or her employer, the
wage effect might be ambiguous, although it is perhaps
implausible to hypothesize that a negative wage differen-
tial would be imposed without allowing the employee a
choice of worksite.

Hypothesis 2 (productivity effect and efficiency wage hypoth-
esis). 'This hypothesis reflects the operation of competi-
tive labor markets, in which employers are forced to pay
higher wages to more productive workers.! For example,
an employer cannot continually monitor the effort of an
employee working at home. Thus, working at home may
afford increased opportunity for shirking work, particu-
larly if family or other responsibilities occasionally intrude.
Further, some tasks may require networking with cowork-
ers, and these tasks cannot be performed as efficiently at
home. Finally, when employers mandate working at home,
the morale of some affected employees may be lower, pos-
sibly undermining their productivity. For all these reasons,
work performed at home may be less productive than work
performed in a centralized office, and the efficiency wage
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hypothesis would then predict that competitive wage rates
would be lower for employees who perform substantial
amounts of their work at home. In this case, the hedonic
wage effect would be reinforced when employees make
the choice of location, but counteracted otherwise.

By contrast, employees who work at home may be more
productive, for any of several reasons. When employees
are given the choice, employers may ofter that choice only
to those employees who have proven to be more produc-
tive and reliable. Alternatively, or in addition, employees
choosing to work at home may have improved morale, and
this may translate in part into higher productivity.’? For
example, working at home may shield an employee from
distractions such as office gossip or needless meetings,
reducing the amount of time wasted during the day. »*
In contrast, employees facing a long commute may expe-
rience more fatigue and, hence, lower productivity than
their counterparts who work at home."* Some survey ev-
idence suggests that employees working at home often
work longer hours, possibly to prove that they are produc-
tive and to mitigate concerns about their career advance-
ment.” Survey results indicate that absenteeism is nota-
bly lower among employees who work at home.* In all
such cases, the efficiency wage hypothesis would predict
that competitive wage rates would be higher for employ-
ees who do much or all of their work at home, tending to
offset any negative hedonic wage differential. To the ex-
tent that employers who mandate working at home do so
for only their most productive employees (or for the most
productive tasks), the hedonic and efficiency wage effects
would reinforce each other.

'The empirical results presented in the next two sections
reflect the net effect of various combinations of the afore-
mentioned hypotheses, though without being able to dif-
ferentiate among them. Overall, given the available data,
there is only a limited basis for predicting the sign of the
net wage differential. An earlier study found generally
positive wage difterentials associated with flextime, sug-
gesting that positive wage differentials also could be as-
sociated with working at home to the extent that similar
factors are operative.”” Otherwise, the foregoing reason-
ing suggests the possibility of negative wage difterentials
when employees choose to work at home. We might ex-
pect a positive wage differential to be associated with em-
ployer-mandated work at home.

Data and empirical specification

'The sample consists of microdata from the outgoing rota-
tion groups of the Current Population Survey (CPS) sup-



plement entitled “Work Schedules and Work at Home”
from May 2001."® Every household that participates in
the CPS survey is interviewed each month for 4 months,
then draws a bye for 8 months, and then is interviewed
again for 4 more months. Each household, then, partici-
pates in the survey a total of 8 months. In one-quarter of
the survey’s monthly sample, employed adults are asked
detailed questions about their earnings from work. This
group is referred to as the outgoing rotation group. The
detailed questions are asked of that portion of the popula-
tion which roughly corresponds to wage and salary work-
ers; self-employed persons in incorporated businesses are
excluded. The self-employed who are likely to work at
home are not included in the analysis presented here.

'The outgoing rotations are known as the Earner Study
participants and include those asked basic questions re-
lated to worker characteristics such as age, race, and ed-
ucation, as well as the special set of earners’ questions.
'The answers to the latter questions provide information
about weekly and hourly pay and union membership, in-
formation that is in the subsequent analysis, along with
information garnered from the survey questions regard-
ing work at home. The full CPS file comprises 118,323
records, one for each individual who participated in the
interview. Using only the records from the outgoing ro-
tations reduces the data set by 75 percent, to 29,557 rec-
ords. Further, because the focus is on full-time workers
who may work at home as part of their job, records of par-
ticipants who work less than 35 hours per week are delet-
ed from the data set, thereby reducing the number of rec-
ords to 9,940. Only participants between the ages of 22
and 65 years, inclusive, with an educational level greater
than seventh grade are retained. To control for any mis-
coding errors, records of workers who report earning less
than $2 dollars per hour are deleted as well. The final data
set contains 8,861 records, of which 4,054 (46 percent)
pertain to women and 4,807 (54 percent) pertain to men.
Regression results and sample statistics were weighted
with weights from the outgoing rotation."”

The natural logarithm of wages is used as the depend-
ent variable in estimating the wage equation. The baseline
specification is

Lo(W) =a+Xp, +p,HOME +¢, 1)
where X is a vector of measurable characteristics expect-
ed to affect wages, including potential work experience
and its squared value, education, marital status, and race.
‘These variables are commonly included in studies of com-

pensating wage differentials.”” Other often-studied job
characteristics that may affect wage rates are geographic
location (region of country; urban or rural nature), union
membership, and fixed effects for major industry and ma-
jor occupation. HOME is a binary variable equal to 1 for
individuals who reported working at home and 0 other-
wise. The stochastic error term is g,. Separate estimates
were generated for men and for women.

Following previous studies, the analysis presented here
anticipates positive coefficients on potential experience,
education, metropolitan location, Caucasian race, and
union membership and negative coeflicients on experi-
ence squared and the Southern region. Similarly, the anal-
ysis expects the coeflicient on married status to be positive
for men, but negative for women. The anticipated coefhi-
cient on HOME has an ambiguous sign, reflecting the op-
posing effects discussed in the previous section.

The survey reported specific reasons for working at
home; these reasons are substituted as a vector in place of
HOME in a second regression. The original set of reasons
is reduced to five in the regressions, to avoid excessively
small subsamples in any one category. This decomposition
provides separate estimates of the wage differential asso-
ciated with working at home for each reason. Finally, two
other equations are estimated, to quantify any systematic
differences in the wage differentials associated with work-
ing at home by major industry and by major occupation.
In the first of these equations, we replace HOME by a vec-
tor defined as the product of HOME and the vector of in-
dustry dummies. In the other equation, we replace HOME
by a vector equal to the product of HOME and the vector
of occupation dummies. These decompositions permit in-
terences as to whether the mix of offsetting factors varies
across industries or occupations. Although it is natural to
suppose that such variation exists, no specific effects are
postulated a priori.

Table 1 presents descriptive statistics for the major
variables. The ranges of the variables are not reported, be-
cause most of the regressors are binary variables. “Experi-
ence”is a measure of potential work experience, defined as
age, minus education, minus 6 years, and usually is a larg-
er number than one’s actual experience. In cases where
the hourly wage rate reported in the CPS survey is zero or
less, an implausible figure that likely signals a coding er-
ror, that figure is replaced with the ratio of the reported
weekly earnings to the reported usual hours. The next sec-
tion reports the estimates produced by an ordinary least
squares regression, weighted by the outgoing rotation
group weights of the participants in the survey.
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IEL M Descriptive statistics, major analytical variables

Women Men
Variable
Mean Standard deviation Mean Standard deviation
Experience..... 20.827 9.756 20.624 9.504
Education.... 14.059 2.320 13.800 2.451
South ............. .3653 4278 .3460 4307
Metropolitan... .8383 3271 8385 3331
Married........... 5916 4367 .6806 4221
Caucasian... .7958 .3581 8443 .3282
Union .......... 1521 3191 1958 3593
Home ... 1573 3234 .1301 .3046
WAGE ettt 15.045 7.421 18.890 10.048
Source:  Current Population Survey supplement, "Work Schedules and Work at Home," May 2001.
Results worked at home once every other week and 12.9 cents

Table 2 reports the regression results for the baseline spec-
ification. A significant positive wage differential is asso-
ciated with working at home: about 9 cents per hour for
women and 13 cents per hour for men. This finding sug-
gests that some combination of higher productivity and
distaste for working at home may be a dominant pattern
across the full sample, in which 633 women and 621 men
reported performing some work at home.

Table 3 reports the wage differentials associated with
specific features of working at home. In the first row, the
baseline specification is modified by replacing the “work
at home”variable with a binary variable indicating wheth-
er an individual had a formal agreement with his or her
employer to be paid for working at home. A positive wage
differential equal to 13.5 cents per hour was observed for
women who had such an agreement (significant at the
0.0002 level), and a positive wage differential equal to
16.2 cents per hour was found for men who had such an
agreement (significant at the 0.0001 level). These differ-
entials are both somewhat larger than those found in the
first regression. In the sample, 140 women and 132 men
reported having formal agreements to be paid for working
at home. Coeflicients on the other variables and adjusted
R?s were similar to those shown in table 2.

The next three rows of table 3 report regressions in
which the scalar “working at home”is replaced with a vec-
tor of binary variables indicating how often an individual
worked at home. Women who reported working at home
at least once a week exhibited a positive wage differen-
tial of 7.1 cents per hour; men in the same category had
a positive wage differential of 12.4 cents per hour. Larg-
er differentials were associated with working at home less
frequently: for women, 14.0 cents per hour for those who
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per hour for those who worked at home once a month;
for men, 16.3 cents per hour for those who worked at
home once every other week and 16.8 cents per hour for
those who worked at home once a month. These coefh-
cients were all significant at the 0.01 level, with #-statis-
tics ranging from 2.7 to 5.5. Again, the adjusted R”s and
the coefhicients of other variables remained essentially un-
changed.

The final three rows of Table 3 present the wage dif-
ferentials associated with interactive terms combining
a formal agreement for working at home with selected
frequencies of working at home. Women who worked
at home once a week under a formal agreement earned
almost 11 cents per hour more than either women who
worked at home once a week without a formal agreement
or women who worked at home less often with a formal
agreement. Similarly, women who worked at home once
every other week under a formal agreement earned about
40 cents per hour more than either women who worked
at home once every other week without a formal agree-
ment or women who worked at home more often or less
often with a formal agreement. In both cases, the differen-
tials were statistically significant at better than the .01 lev-
el (p < .01). Men who worked at home once a week under
a formal agreement earned nearly 11 cents per hour more
than either men who worked at home once a week with-
out a formal agreement or men who worked at home less
often with a formal agreement, while men who worked
at home once a month under a formal agreement earned
about 23 cents per hour more than either men who worked
at home once a month without a formal agreement, men
who worked at home less often with a formal agreement,
or men who never worked at home. In both cases, the dif-
ferentials were statistically significant at better than the



LELCW AN Wage differentials associated with working at home

2 Significant at the 0.10 level.

Women Men
Variable
Coefficient t-statistic p-value Coefficient t-statistic p-value

Constant......cooeeereiieniencnnee 0.9048 5.03 0.0001 1.0342 11.09 0.0001
Experience ........ccccocevviieiiiiciene .0202 '9.73 .0001 .0264 11.80 .0001
Experience squared ...................... -3.28E-4 -7.13 .0001 —4.34 E-4 -8.89 .0001
Education ..o .0661 21.82 .0001 .0626 121.37 .0001
SOUth ..o —.0465 -3.62 .0003 —.0678 -5.20 .0001
MEtro...coeeeiiiieeece e 1285 7.71 .0001 1241 7.35 .0001
Married ... .0212 21.67 .0955 .0868 '6.27 .0001
Caucasian ........ccceeveeeieiienenene .0297 21.93 .0536 1220 7.20 .0001
UNION .o .0960 5.12 .0001 1119 '6.77 .0001
Home......ooiiieee .0925 5.02 .0001 1314 '6.68 .0001
Number of observations............... 4,016 4,739

Adjusted R? ..o 406 .385

1 Significant at the 0.001 level. ®Note: For brevity, fixed effects for major industry and occupation

are not reported.

LELICEN Wage effects of working at home under a formal agreement at various frequencies

Women Men
Formal agreement

and frequency Coefficient | t-statistic p-value n Coefficient | t-statistic p-value n
Formal agreement............ 0.1350 13.77 0.0002 140 0.1625 4.12 0.0001 132
WeeKIly .....coooviieiiinne .0709 3.38 .0007 478 1237 5.53 .0001 452
Biweekly... 11399 2.74 .0062 58 1630 13.32 .0009 75
Monthly .....ccooveviiiene .1289 12.73 .0063 68 1676 3.13 .0017 62

Formal agreement
x weekly....ooooeviiieenne .1060 12.69 .0072 98 .1081 22.50 .0123 97

Formal agreement
x biweekKly .........cceeuennne 4027 3.39 .0007 10 .0069 .06 .9496 15

Formal agreement
xmonthly ........cccoveeenne .0914 1.02 .3071 18 .2302 2.18 .0297 16

' Significant at the 0.01 level.
2 Significant at the 0.05 level.
NoTe: For brevity, coefficients on other variables in the baseline

specification, including fixed effects for major industry and occupation,
are not reported. In the regressions categorizing the frequency of
working at home, the omitted category is “less than once a month.”

.05 level (p < .05). As before, for both women and men, the
adjusted R”s and the coeflicients of other variables (not re-
ported in the table) remained similar to those in table 2.
Table 4 displays the estimated wage differentials by rea-
son for working at home. The estimated differentials are
all positive, all statistically significant for men, and near-
ly all statistically significant for women. The largest differ-
entials are observed for working at home to reduce com-
muting (42 cents per hour for men and 27 cents per hour
for women), for men working at home to finish or catch
up with work (21 cents per hour), and for working at home
to coordinate one’s work schedule with personal or fami-
ly needs (20 cents per hour for men and 18 cents per hour
for women). The only insignificant coeflicient, for women
whose business is conducted from home, contrasts strong-

ly with that for men whose business is conducted from
home, but is consistent with a variety of explanations,
such as (1) women who own a business have no system-
atic preference for or against working at home, in combi-
nation with the absence of a productivity differential, or
(b) a positive hedonic wage differential is largely offset by
a negative productivity effect.

Table 5 summarizes the wage differentials associated
with working at home by major industry and by occu-
pation. More than half (62 percent) of the major indus-
try interactions exhibit significant wage differentials for
at least one of the sexes, with educational and other pro-
fessional employees exhibiting significant negative wage
differentials for both men and women working at home.
Negative wage difterentials also were found for female re-
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IELICE AN Wage effects of reasons for working at home

Women Men
Reason
Coefficient t-statistic p-value n Coefficient | t-statistic p-value n
Catch up....oooveiiiiie 0.1023 4.21 0.0001 350 0.2095 8.00 0.0001 328
Business.... .0905 1.29 .1965 35 .1606 22.50 .0124 48
Nature ....... .1025 13.02 .0026 163 1265 3.55 .0004 164
Coordinate. 1788 2.68 .0074 39 .2010 22.30 .0215 26
Commute.......cccoeeveenennnne. .2689 31.72 .0847 7 4222 4.26 .0001 20

' Significant at the 0.01 level.

2 Significant at the 0.05 level.

3 Significant at the 0.10 level.

Notes: Reasons reported for working at home are as follows: Catch
up = Finish or catch up with work. Business = Business is conducted
from home. Nature = Nature of the job entails working at home.
Coordinate = Work at home to coordinate work schedule with personal

or family needs. Commute = Work at home to reduce commuting time
or expense or to comply with local transportation or pollution control
program. Omitted category is any other reason, as well as no answer,
refusal, or don’t know.

For brevity, coefficients on other variables in the baseline
specification, including fixed effects for major industry and occupation,
are not reported.

ICILICEN Wage differentials associated with interactions between working at home and industry or occupation

3 Significant at the 0.10 level.

Notes: For brevity’s sake, coefficients on other variables in the
baseline specification, including fixed effects for major industry and
occupation, are not reported.

Industries: Medical excludes hospital; utilities include sanitary
services. Omitted industries are agriculture, automotive and repair
services, personal services, entertainment and recreation services,

Women Men
Industry or occupation
Coefficient t-statistic p-value n Coefficient | t-statistic p-value n

Home x industry
Mining and construction ... —-0.0378 -0.33 0.739 13 0.0070 0.08 0.937 28
Manufacturing .................. .0658 .85 .394 35 .0350 .60 .550 104
Transportation...... -1797 -1.41 159 10 .0696 .67 504 20
Communication ... .2796 22.15 .032 10 .0619 48 .635 12
Utilities.....oooveiiiiiieen 4892 22.47 .014 4 .1097 .84 403 12
Wholesale ............cceeunen. .0371 .36 716 18 .1035 1.41 .158 51
Retail......... -1736 2-2.06 .040 28 —.0548 -72 470 44
Financial.... .0464 .71 479 58 .1607 22.52 .012 78
Hospital ........cccooveiiiennnnn. —.0936 -1.14 .254 30 —.0421 -.28 Ta77 9
Medical.........ccooeveveniennn. -1513 3-1.70 .090 24 -.0678 -.53 597 12
Education ..... —.3449 -7.07 .0001 253 —-.3565 '-5.80 .0001 88
Social services . —.4876 '-6.04 .0001 31 —.2280 -1.46 .145 8
Professional ............c........ —.2434 -2.98 .003 30 -.1362 3-1.89 .059 51

Home x occupation
Managerial .........cccccoeenen. —-.0239 -10 922 467 4447 13.10 .002 417
Technicians .. .0891 .34 .733 19 .5146 13.05 .002 22
Sales ... .0862 .35 .730 57 5124 13.47 .0005 105
Administrative support...... -1724 -.70 .486 79 .3440 $1.90 .057 15
SEervices .....coceviveneeiinene —-.3654 -1.32 187 9 .3637 22.38 .018 53

' Significant at the 0.01 level. private households, and Armed Forces.

2 Significant at the 0.05 level. Occupations: Managerial includes executive, administrative,

managerial, and professional specialty occupations. Administrative
support includes administrative support and clerical occupations.
Services include protective services, other services, and precision
production, craft, and repair occupations. Professional comprises
specialty professional occupations such as engineers, architects, and
scientists. Omitted occupations are handlers; equipment cleaners;
helpers; laborers; private household occupations; Armed Forces;
machine operators; transportation and moving; and farming, forestry,
and fishing.

tail, social services, and nonhospital medical workers, al-
though the differential for the latter was only marginally
significant. These findings are consistent with some com-
bination of a negative productivity differential for work-
ing at home and a hedonic differential for employees who
prefer to work at home. Significant positive wage differ-
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entials were found for men working at home in financial
jobs and for women working at home in communication
and utilities jobs. The largest estimated differentials are a
positive wage differential of about 49 cents per hour for
female utility workers, an equal negative differential for
female social services workers, and a negative differential



of about 35 cents per hour for both sexes in education.
No significant wage differentials were found for wom-
en working at home by major occupation, but each major
occupation exhibited a significant positive wage differen-
tial for men working at home.

USING A NATIONWIDE SAMPLE of more than 8,800
workers, and controlling for a variety of relevant demo-
graphic and nondemographic factors, the study presented
in this article has found that working at home often com-
mands a higher wage than does traditional work at a cen-
tral location. This finding holds for both men and women,
for a variety of stated reasons for working at home, and
for women in two industries. Negative wage differentials
tor working at home were found for men and women in
two industries and for women in three other industries.
Significant wage differentials for working at home were
not associated with specific categories of occupation or
with five of the industries in the sample.

Given previous findings that a majority of workers

Notes

may prefer to work at home, the negative wage differen-
tials are likely driven by hedonic factors, while the pos-
itive differentials are probably associated with an un-
observed productivity differential, consistent with the
hypothesis that working at home is more productive ei-
ther because of systematic selection by employers or be-
cause of special factors intrinsic to home-based work.
Workers who are not explicitly compensated for work-
ing at home may earn a higher wage because their deci-
sion to take some work home contributes to their over-
all productivity.

The adoption of telecommuting (along with other
forms of working at home) by millions of workers, the on-
going debate over its positive and negative consequenc-
es, and the potential for working at home to mitigate se-
rious social problems such as congestion and pollution all
render this topic worthy of further investigation. The sign
and magnitude of net externalities is one important area
that private wage data cannot address and that therefore

remains beyond the scope of this study.
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