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Abstract

This paper reports the results of an empiricd andlyss of the gender earnings gap amongst recent
Canadian Bachdor's level university graduates. The overdl gap, as of two years leaving universty,
narrowed sgnificantly across successive cohorts of graduates, but widened significantly from two to five
years after graduation for al groups. Differences in the exogenous variables “explain” from about 40
percent to essentialy the entire gap across the different periods, this portion risng from two to five years
out and across cohorts. By the find group, al of the gap is thus “explained” a the two-year point in
time, and mogt of it is explaned a the five-year mark, with labour market returns (measured in this
manner) largely gender-neutrd for the last group of graduates. Hours of work are the single most
important influence, while past work experience, job characteristics, family datus, province of
residence, and language have smdler and more mixed effects.

Keywords: gender earnings gap, post-secondary graduates, school-to-work transition
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I. Introduction

Due to a rddivey large and ill growing literature, we now know a good ded about the gender
earnings gap in Canada (as dsewhere) and how it has been shifting over time?! Virtualy dl previous
studies have, however, been based on cross sectional databases and covered workers of al ages (and
usualy many different types), meaning that while we have a broad understanding of the generd Structure
of the gender earnings gap and how it varies across workers of different ages (and types), we know
much less regarding precisdy how the gap evolves over the life cycle for given cohorts of workers or
how these dynamics have been shifting over time.

The contribution of this paper is to report the findings of an empirical analysis of the gender earnings gep
amongst Canadian Bachdlor’s level university graduates over the firgt five years following graduation and
to compare these dynamics for three separate cohorts of recent graduates. The work is based on three
waves of the recently available Nationad Graduates Surveys (NGS) databases, which comprise large,
representative samples of individuas who successfully completed their programmes a Canadian
universities in 1982, 1986, and 1990, with the data gathered during interviews conducted two and five
years after graduation for each group of graduates (1984/87, 1988/91, 1992/95). The longitudind,
cross-cohort structure of these databases—aong with their Sze, representative nature, and the range of
vaiables available—make these Canadian data rather uniquely well-suited to such a focused and
dynamic andyss of the gender earnings patterns amongst this important group of workers.

The andyss highlights the sgnificant increases which have occurred in the “garting” earnings levels of
femae graduates versus declines for men, thus resulting in a Sgnificant narrowing of the gender earnings
gap across successive cohorts of graduates—and this over a period of just eight years (from 1984
through 1988 to 1992). There have, however, not been commensurate changes in the patterns of
earnings growth from two to five years following graduation, so tha the gender gap has increased
sgnificantly from the second to fifth year following graduation for each class, and as much (or more) for
the most recent cohort as the earlier ones. This is an extremely interesting and important finding with
paticularly dgnificant implications for longer-term gender earnings patterns, especidly in light of
evidence that the mgor portion of red lifetime earnings growth occurs during the first few years of
young peoples post-schooling careers. In short, women might not be catching up as much in afuller life
cycle context as immediate post- graduation earnings levels suggest.

The paper firg offers some descriptive gatistics which track the earnings patterns of male and femde
graduates in the years following graduation, and then reports the findings of a standard regresson-based
decomposition andys's which bresks the overdl mae-femae difference in mean earnings into the part
due to differences in the mean vaues of the explanatory variables and the part due to the differencesin
the associated earnings modd coefficient estimates. The explanatory variables consdered in the analysis
include field of study, post-graduation labour force experience, hours of work, temporary work or being

1. Gunderson (1985, 1989), Gunderson and Riddell (1991) in References provide good overviews of the gender
earnings gap in Canada in terms of the relevant estimation issues, the empirical evidence, and the related policy
issues, while more recent work includes Baker et al. (1995), Christofides and Swidinsky (1994), Doiron and Riddell
(1994), Miller (1987), and Reilly and Wirjanto (19994, b).
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«df-employed, maritd status and the presence of children, and province of residence and language
spoken. We are thus able to assess the contribution of these factors to the structure of the earnings gap
a each point in time, its evolution from two to five years following graduation, and its shifts across
oohorts.?

II. The NGS data and the construction of the working samples
1.1 The National Graduates Surveys

The Nationd Graduates Surveys (and Follow-Up) databases, developed by Statistics Canada in
conjunction with Human Resources Development Canada, are well suited to this andyss for a number
of reasons. Firgt, the NGS files are representative of the underlying national population of university
graduates in the given years and include large numbers of observations, including in the neighbourhood
of 10,000 at the Bachelor’s level, thus providing abundant samples for the analysis.®

Second, the NGS databases have a longitudind eement which derives from the two interviews carried
out for each cohort, two and five years after graduation. This dlows for a dynamic andysis of the
school-to-work trangtion covering the semind years of graduates working careers, with the view
precisely stuated in terms of the post- graduation period corresponding to the two interview dates.

Third, the avalability of data for three separate cohorts of graduates—representing those who
successfully completed their university programmes in 1982, 1986, and 1990—permits the comparison
of outcomes across successve “generations’ over a period typicaly thought to have been characterised
by important changes in labour markets, as well as atime during which women's earnings have generdly
continued to catch up to men's, while aso bringing the record up to the fairly recent past.

Findly, the NGS databases possess various arrays of variables covering graduates educationa
experiences, job characteristics, and basc demographic information (as lised below) which are
important to any andysis of earnings patterns.

In summary, the three NGS databases provide for a detailed, dynamic andysis of early labour market
outcomes amongst Canadian university graduates in the critical early years following graduation from the
early 1980s into the mid-1990s. The NGS data are, furthermore, interesting and unique not only in a
Canadian context, but are perhgps unequaled in the world in terms of offering large, conastent,

2. Finnie and Wannell (1999) analyses various other early career outcomes by gender.

3. The NGS databases are based on a stratified sampling scheme, with stratifications by degree level, discipline and
province. All results reported here are based on the appropriate weights. The sample framework is established
through the use of institutions' administration files on graduates, with those records also providing educational
information, such as programme and discipline of study. Response rates were generally around 80 percent for
each of the first interviews, and in the neighbourhood of 90 percent of these respondents were successfully
contacted a second time. Checks of certain outcomes for those who were successfully interviewed just once
versus those who completed both interviews suggest that any sample bias appears to be quite small (Finnie
(2000)).
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representative, partly-longitudind surveys of pos-secondary graduates covering various dements of the
school-to-work transition over the last decade and a half.*

1.2 Selection of theworking samples

The andys's excludes graduates who had accumulated five or more years of full-timework experience
by the time of graduation or were 35 years of age or older upon completing their studies, thus focusing
on “fresh” graduates who had followed more or-less conventiona career profiles with respect to school
and work. These ddetions exclude, in particular, women returning to school after having spent time
raising children, as well as both men and women who undertook magjor re-tooling of their human capita
in terms of education. While such individuds certanly comprise interesting groups of graduates, their
study is best |eft to a separate project.

Second, graduates who obtained an additional degree by one of the two interview dates were deleted
from the andysis a tha point. This was done, firgt of dl, because many such graduates no longer
belonged to the origind education group (€.9., a Bachelor’'s graduate might have become a Master's
graduate and perhaps changed disciplines) and had, in any event, been mixing school and work in away
likely to affect the labour market outcomes upon which this andyss is focused. A second, related
reason for this selection rule is that including “additiona degree graduates’ would have thrown off the
precise post-graduation time frame corresponding to the two interview dates (i.e., two and five years
after graduation) which holds for the non-continuing group. Findly, it isimpossible to identify the pecific
fidd of study (an important varigble) in which any new degree was obtained as of the 1984 survey for
the 1982 graduates.

Third, and in a amilar vein, pat-time workers who cited school as the reason for their only partia
involvement in the labour market were excluded on the grounds that such individuas were—hy
definition—dtill principaly students and had not yet entered the school-to-work trangition in earnest.
Other part-time workers were, on the other hand, generaly included in the analyss, thus lending it a
broad sample base.

Fourth, the small number (less than one-hdf of one percent in each year) of nonregular workers (i.e,
not paid or salf-employed) were aso diminated, snce employment status, earnings levels, and other job
outcomes of these family employees, volunteers, and other such workers differ from those of others (as
veified empiricaly). A smilaly smal number of workers deemed to have unreasonably low earnings
(full-time workers with an annual rate of earnings of less than $5,000), were aso dropped.

4. Dolton, O'Neill and Sweetman (1996) is closest to this study conceptually and methodologically in that they
analy ze the evolution of the earnings gender gap amongst university graduatesin the UK using samples of men
and women who completed their studiesin 1960, 1970, and 1980, interviewed in 1967, 1977, and 1986. They also
employ a decomposition approach similar to the one adopted here (although they explicitly decompose the
change in the gender wage differential across periods rather than decomposing its structure in each year as we
do, thus allowing for direct comparisons from two to five years out as well as from one cohort to another), but
also carry out a detailed breakdown of the “residual” component which represents the portion of the gap which
is not accounted for by either differences in the coefficient estimates or the levels of the explanatory variables
associated with the regressors included in the models.
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Findly, observations were deleted if the required information was missing for any of the variables used
in the analys's, resulting in afew additiona deletions.

[ll. Raw earnings patterns

Table 1 reports the earnings levels of graduates in 1995 congtant dollars. These are presented in a
number of ways: the mean earnings of al graduates who were working as of each of the interview dates
(and otherwise met the rdlevant sample inclusion criteria); the mean earnings of full-time workers only;
median earnings for the same groups (dl workers, full-time only); and mean earnings by quintile for the
two sts of workers. We focus, however, on the firg st of figures—the mean earnings of al workers
taken together, as these provide the best context for the decomposition analysis presented below. The
key dements of the patterns discussed here are, however, generdly smilar to what is found in the
medians, the more detailed breskdowns, and the full-time groups.

Made graduates mean earnings were, not surprisngly, higher than femde graduates in every survey
year. More interesting, however, are the magnitudes of those gaps and their movements over time. The
cross-cohort trends clearly favour femae graduates: male graduates earnings generdly declined over
time, with the mean earnings of the third group of graduates laying 6.3 percent below those of the first
cohort as of the firgt interview, and 8.1 percent lower as of the second interview (these occurring at
roughly comparable points in the economic cycle), whereas the mean earnings of the femae graduates
of the third cohort were 6.7 and 2.6 percent above those of the first cohort as of the first and second
interviews respectively. The gender earnings gap was, therefore, narrower for each subsequent cohort
relaive to the preceding one as of each of the interview dates.

At the same time, the NGS data alow us to see rather precisely how graduates earnings rose over the
ealy years in the labour market and—of particular relevance to this paper—how mae graduates
growth rates outstripped those of femaes in every case: 31 versus 21 percent for the first cohort, 22
versus 18 percent in the second, and 28 as opposed to 16 percent for the fina group of graduates (see
the rdlevant columns in Table 1). The gender gap thus generdly widened from the fird interview to the
second for each set of graduates.

More precisdy, femae mean earnings were 82 and 76 percent as high as male's earnings as of the first
and second interviews, respectively, for the first cohort; 84 and 81 as high for the second group; and 93
and 84 percent as high for the find st of graduates. that is, progressons of 82, 84, and 93 (firgt
interview), and of 76, 81, and 84 (second interview). The gender earnings gap as of two years following
graduation was, therefore, reduced by 61 percent over the rdevant eight year period, but by a
considerably smaller 33 percent as of five years following graduation.”

5. These differences compare to earnings gaps ranging from .10 to .40 found for other groups of workers, with the
gap generally being greater for broader groups of workers, smaller for more specific groups, and narrowing over
time (Baker et al. (1995, Gunderson (1985)).
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The gender earnings gap thus narrowed steadily across cohorts, but the growth in the gap from two to
five years following graduaion was actudly greatest of al for the most recent group of graduates. In
other words, athough the gender earnings gap darted off smdler for each successve cohort, it
continued to widen in the post-graduation years as much for the most recent group as—or even more
so—for the earlier ones.

So while female gaduates earnings profiles appear to have been shifting up towards maes with each
succeeding cohort in terms of garting levels, the rdative slopes of those profiles might not have changed
commensurately. These findings have particularly interesting implications for the longer-term earnings
profiles of graduates, as they suggest that longer-run (“permanent”) reductions in the earnings gep
amongst recent cohorts of graduates might not be nearly as great as the immediate post-graduation
record suggests. The decompaosition analysis will now identify the factors underlying these patterns.

V. The decomposition analysis
IV.1 The decomposition approach

The decomposition analysis reported here essentialy follows standard conventions as adapted to the
specific groups of workers and data a hand.® First, separate earnings models were estimated for male
and femae graduates for each year of data available: 1984/87 for the 1982 graduates, 1988/91 for the
1986 graduates, and 1992/95 for the 1990 graduates. The gender differences in mean earningswere
then decomposed into the part due to differences in the mean vaues of the explanatory variables (fied
of study, job experience, province of residence, individua characteristics, etc.), and the part due to the
differencesin the associated coefficient estimates.

The effects of the differences in the explanatory variables (the first component of the decompostion)
were evauated using the mae coefficient esimates, while the effects of the different coefficient etimates
were evauated usng the female mean levels. Asin any such exercise, the decompostion agebra could
have been reversed, but this gpproach dlows us to view the earnings gap in terms of how much less
women earn due to the “discriminatory” rates of return gpplied to their given sats of characteristics and
how much lessthey earn due to their different characteristics evaluated at “fair” market rates of return.

IV.2 The underlying earnings models

The regresson models underlying the decomposition andyss represent conventiona human capital
earnings equations as adapted to the post-graduation period covered and information available in the
NGS data, with earnings taken to be a function of various sets of variables representing individuas
human capital and other factors that affect earnings (see below).

6. The method is generally associated with Oaxaca (1973). See Cain (986) for a genera exposition of the
decomposition method employed here, Gunderson (1989) for another general review in the context of the gender
earnings gap per se, and Gunderson (1985) and Gunderson and Riddell (1991) for afocus on Canadian studies of
the gender earnings gap.
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The earnings variable available on the NGS databases is based on the question: “Working your usua

number of hours, approximately what would be your annua earnings before taxes and deductions a that
job?’ The variable thus represents what the person would earn on an annua basis were the job to last
the full year, regardiess of the actud job status—effectively a normaised annud rate of pay. Thisisa
somewhat unconventional measure, but is wdl-defined, andyticdly interesting, and presumably well

reported (being afigure individuds should either know or be able to caculate rather easily). All earnings
values have been converted to constant 1995 dollars, rounded to the nearest thousand, and capped at
the $99,000 upper limit which characterizes the 1984 data (the lowest bound in the six databases), or
$143,035 in constant 1995 dollars.

The models are specified in log-linear form, meaning that the coefficient estimates can be interpreted as
the proportiond effect on earnings of a one unit change in the given independent variable (for small
changes), with the decompositions framed in a smilar context. Furthermore, since earnings levels are
generdly fairly smilar across cohorts (as seen above), changes in the estimated proportiond effects
from one group of graduates to another reflect approximately smilar changesin the absolute (red) dollar
effects. Such a sraightforward relationship between the proportional and actua dollar hold a little less
closdly, however, for the firgt versus second interview results, Snce mean earnings rise subgtantialy over
thisinterva.

The regressors included in the earnings modds are generdly restricted to factors which could more
eesly be presumed to be exogenous in order to obviate the need to ded with issues rdlating to the any
potentiad endogenaity. In particular, industry and occupation are omitted (athough modes with these
included have been estimated and are available from the authors upon reques).

Hours of work are, on the other hand, included (either a part-time indicator or a series of dummy
variables indicating various ranges of hours worked, the latter fitting the data better than a continuous
hours measure). While there could potentialy be an issue of endogeneity here, it should be much less of
a concern in a context where the dependent variable is annua earnings rather than the hourly wage.
Furthermore, hours have a sgnificant direct influence on anua earnings and—it turns out—play an
important role in the gender earnings gap, meaning thet it is important to include these measures in the
andyss. Findly, tests indicated that hours were in fact not endogenous and could thus be included in a
graightforward manner in the modes (in the form specified).

Apart from this the modds include regressors representing field of study, dready holding a higher
degree, post-graduation work experience, temporary work status or self-employment, marital status
and the presence of children, province of residence, and language, al of which are defined in a
congstent fashion across cohorts. Detalled definitions of the variables included in the modds are
provided in the appendix.

7.  That is, while the number of hours usually worked in aweek are generally likely to be afunction of the hourly
wage (standard labour supply theory), it is much less obvious as to why hours worked would be a function of
annual earnings.
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V. The decomposition results
V.1 Modesincluding the part-time work dummy (all cohorts)

Table 2 reports the first set of decomposition results, where hours of work are measured with asimple
part-time indicator (as opposed to the reference full-time group). The effects associated with each of the
vaidbles induded in the regressons are grouped as follows. the intercept; educationa characterigtics
(predominantly field of study but aso including whether the person aready held a degree beyond the
Bachdlor's); work experience since graduation (dummy variables to capture the differencesin earnings
between those in full-time versus part-time work or not in the labour force as of selected dates following
graduation); part-time employment status in the current job; other current job characteristics (sdlf-
employed, temporary position); marital status and the presence of children; province and language.

The overall beta and explanatory effects

Following convention, results are presented in terms of the effects of the differences in the coefficient
edimates (“Beta’) and the effects of the explanatory variables (“X”). Thesearegivenin ‘Totd’ (the last
row of Table 2), aswel asfor each group of variables. These sum (gpproximately) to the overal gender
earnings gaps, expressed in the percentage terms which conform to the log earnings modd specification
used in the regressions®

Looking first a the overdl effects, for the first cohort, mde-femde differences in the explanatory
variables accounted for 41 percent of the overal mean earnings gap of 20 percent as of the firs
interview (two years following graduation), then rose to a moderately higher 52 percent share of the
larger 27 percent gap which held as of the second interview (five years out). The effects fell in absolute
terms but the relative shares of the explanatory variables rose moderately for the smdler overal gaps
(16 and 23 percent) which held for the second cohort: 50 percent and 55 percent as of the two
interview dates. Perhgps most interestingly, the Beta effects were effectively zero for the 1990 graduates
as of the fird interview, suggesing a fully “nondiscrimingtory”  earnings-generating process, with
practicadly the full share (93 percent) of the much smdler gep (8 percent) “explained” by difference in
fidd of study, the rate of part-time work, and the other job characterigtics captured in the models. The
explanatory share could not but drop for the larger second interview gap (17 percent), but remained
high (74 percent), and increased by dightly more than the coefficient effects in absolute terms

There were, therefore, two principa time trends. Firs, the increases in the gender earnings gap from
two to five years following graduation were driven more by increased differences in observable
characterigtics than by differences in the returns to those factors, the explanatory effects accounting for a
little more than haf to amost three quarters of the overadl gap at the later point for each cohort. Second,

8. Theoverall gaps are not exactly the same as those implied by the mean earnings tabulations shown above due to
the slightly different samples used in the regressions (observations with missing values of the explanatory
variables were deleted) and due to the approximation which is implicit in the log-linear regression specification
(the indicated “ percentage effects” hold precisely only for small changes in the independent variables in the
neighbourhood of the sample means).
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differences in observable characteristics were associated with dightly smaller gender dfferences in
earnings in each later cohort in absolute terms, whereas the differences due to mae-femae differencesin
the returns to those factors declined in a steedy and fairly dramatic fashion. In short, there was an
increase in the relative and absolute importance of the explanatory variables over time for a given
cohort, and a pronounced decrease in the unexplained differences in male-femade earningsin eech later
cohort so that for the latest cohort the earnings-determination process appeared to ke wholly—or
nearly wholly—gender neutrd.

The variable-specific effects

Taken at face vaue, the Beta effects associated with the intercept terms represent the differences in the
mean earnings of men and women which are unrdated to any of the explanatory varigblesincluded in
the modds—*“generd” differences which agpply to dl graduates. More drictly spesking, however, the
intercept captures the earnings gap effects with al the explanatory (dummy) variables set to zero. (In our
casg, this represents a socid science graduate with no previoudy held higher degree, who worked full-
time at each of the dates following graduation at which labour force activity was ascertained, and who
currently held a full-time permanent job, who was single and childless, and who first spoke English and
was currently living in Ontario.) The Beta effects of the other groups of variables then represent the
effects of the mae-female differencesin the associated coefficient estimates relative to the omitted group
(e.g., femde graduates doing reatively worse than maes infidds other than the omitted socid sciences

category).

Choosing a different set of omitted variables for the categoricad variables would, therefore, generaly

result in different “intercept” or “generd” effects as well as different influences for each of the particular
groups of variables® Thisis not, however, the case for the explanatory portion of the gap, where such

variable-by-variable contributions are completely unambiguous (note that the intercept has zero effect in
this regard). In the andyss which follows, we therefore offer comments about the overdl intercept

effects and the contribution of each group of variables to the overdl gender gep in the appropriate
cautionary manner, with the comparisons benefiting from the consstent structure of the modes—and
decompositions—over time°

With those cavests in mind, the genera effects associated with the intercept and the omitted categories
of the categorical variables are largest for the first cohort and then decline over time, being associated
with gender earnings differences of 18.7 and 22.8 percent as of two and five years following graduation
for the 1982 cohort, differences of 12.9 and 11.0 as of the same points in time percent for the class of
1986, but much lower differences of just 0.3 and 4.0 percent for the last set of graduates. Thus, as a

9. For example, if women did better in the omitted educational category (the social sciencesin our case) relative to
other fields than was the case for men, that would tend to drive the contribution of the intercept effect down and
the education effects up relative to what would hold were one of the relatively lower-earnings fields of study
used as the omitted education variable in the models.

10. See Jones (1983) Oaxaca and Ransom (1999) on this point. The authors are grateful for the comments of an
anonymous refereein thisregard.
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large proportion of the reatively large gender earnings gep which existed for the earlier groups of
graduates appears to have been quite generalised, so was much of the catching up to mae graduates
which femae graduates accomplished across cohorts.

The set of educationd characteristic variables, predominantly the field of study indicators, have mixed
effects on the overdl earnings gap. The associated X effects indicate that women have—perhaps as
anticipated—tended to be over-represented in disciplines which have generdly low earnings, with the
impact of these differences growing from two to five years following graduation, especidly for the earlier
cohorts. On the other hand, the negative Beta effects for the first two cohorts—representing influences
which tended to diminish the earnings gap—indicate that the earnings patterns between the basdine
socid science group and graduates in other disciplines generdly favoured women; thet is, earnings have,
on average, been rdatively higher for women in the other disciplines than was the case for men. This
was, however, no longer the case for the 1990 cohort, where the educationa Beta effects are positive.

Taking the intercept and field effects together, in every period a least one-hdf of the gender earnings
gap was related to the intercept term, the other omitted varidble categories, and the field of study
effects. In other words, a large portion of the gender earnings gap amongst recent graduates has been
associated with a generd tendency for femade graduates of a given fied of study to have lower earnings
than males regardiess of the specific nature of ther current job characteristics, post-graduation work
experience, or persond attributes.

Furthermore, this “non-specific component” grew dggnificantly from two to five years following
graduation, meaning that much of the increases in the overdl gender earnings gap over thisinterva have
been wdespread, independent of specific post-graduation career profiles or persona characteristics.
On the other hand, the narrowing of the gender earnings gep across cohorts has been equdly
widespread—seen in the declines of the intercept and educationd characteridtic effects from the earlier
to later groups of graduates™

One consigtently important specific factor, however, has been part-time work, with women's typicaly
shorter work week hours driving their overall earnings levels from 2.8 to 7.0 percent lower (depending
on the particular period) than those of men. Furthermore, the part-time effects are uniformly larger for
the second interview decompasitions than the earlier ones, meaning that gender divergencesin part-time
work patterns have been a significant factor in the widening of the gender earnings gap from two to five
years following graduation. The part-time Beta effects are, on the other hand, more mixed and generdly
smdler (and sometimes negative), indicating that the pendties for working part-timein terms of reduced
annua earnings have sometimes been greater for men, but in other cases greeter for women.

11 Regarding the dependency of the Beta effects on the precise specification of the model (discussed above), the
small Beta effects associated with the other groups of variablesimply that an alternative formulation would not
likely change this result.
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The effects of the other variables included in the modds are generdly smaller and less consistent across
the different periods’® The job characteristic effects are, for example, quite mixed as of the first
interview, and athough somewha more consstent, gill fairly smdl contributors to the gender earnings
gap in the later period in each case. The results reflect both a greater incidence of permanent job holding
and sdf-employment amongst men and greater returns to saf-employment for maes than femdes
(specific effects not shown).

The influences of maritd status and the presence of children—after controlling for past work experience,
current part-time work satus, and the other influences captured by the variables included in the
model s—account for moderate portions of the earnings gap for the first cohort (both pointsin time), and
for the later year for the second cohort, but have effectively no (direct) effect for the third cohort. The
work experience variables—which capture the effects of having had periods of working only part-time
work or of being completely out of the |abour force between graduation and the current interview—also
show varying effects across periods, with the negative Beta effects in 1987 and 1991 suggesting that
female graduates earnings have not suffered as much as men's from past bresks from full-time work.
The province and language effects are mostly quite smdl, indicating that the digtribution of graduates
across the provinces and the rdlated earnings effects have been quite smilar for mae and femde
graduates.

V.2 Modesincluding usual hoursworked (1986 and 1990 cohorts only)

We now turn to the modeds which replace the single part- versus full-time indicator used above with a
series of dummy variables representing hours of work. These results are shown in Table 3. The overdl
earnings gap changes a each point in time with the addition of the hours dummies, but thisis only the
result of dropping observations where the usua hours of work information was missng and the
differences are not gredt.

The beta and explanatory effects

The proportion of the total gender earnings gap accounted for by the “X” effects is now greater but
greater only where the part- versus full-time differentiation was permitted, in every case these effects
growing from the firgt interview to the second, as average hours by gender diverged significantly over
the early yearsin the labour market.

The 5.3 percent effect of the mae-female difference in hours worked thus accounts for 30 percent of
the total gender earnings gap amongst 1986 graduates two years after graduation, while the 8.6 percent
effect accounts for 38 percent of the consderably larger gap which held five years after graduation.

12 This also means that the “general effects’ interpretation of the intercept term—or the intercept in combination

with the more important explanatory variables (education in particulary—are less likely to be affected by
changing the omitted categories used in the underlying earnings models.

13 The relatively small effects of the experience variables may be at least partly due to the proxy aspect of the
measures employed, necessitated by the fact that the NGS databases lack direct measures of work experience
following graduation.
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These effects were even greater for the class of 1990: the two year effect of 5.9 percent represents 61
percent of the total earnings gap in 1992, and the five year effect of 9.3 percent represents 53 percent
of the 1995 gap. Male-femde differences in hours were, therefore, centrd factors in the overal gender
earnings gap and itsincrease over the early years in the labour market for the 1986 and 1990 graduates
for which thisinformation is available—an important finding.

The reault is dso interesting for showing how a sgnificantly grester portion of the gender earnings gap
can be explaned when a better measure is avalable. The implication is that some portion of the
remaning “unexplained” portion of the ggp could be smilarly reduced with improvements in other
measures or the addition of other variablesto the analyss.

Adding the hours dummies affects the estimated effects of some of the other variables, but the
differerces are generdly not very large and the earlier discussons generdly hold. One might have
thought that the family satus varidbles, in particular, would have changed sgnificantly as the better
measures of hours were included in the models (on the assumption that the hours effects were at least
partidly captured by those other variables in the absence of the more precise measure), but the changes
are rdaivey smal—Iargely because hours of worked dready diverged quite significantly for unattached
men and women (see the following).

Male-female differencesin hours

Pursuing the importance of hours more deeply, at dl time points, Table 4 shows that full-time men
averaged at least two hours more work per week than female graduates, with the gap growing over time
within each cohort. Amongst 1986 graduates, average hours for men increased from 44.3 in 1988 to
45.1 in 1991, while femae hours increased from 41.8 to 42.4, with the hours gap thus widening from
2.5 to 2.7. For the 1990 graduates average mae hours went from 44.7 in 1992 to 45.3 in 1995, the
average femade work week remained steady at 41.8 hours in both years, and the hours gap grew
commensurately from 2.9 to 3.5. Differences in hours worked were, therefore, greater and increased
more over time for the later cohort—thus running counter to the convergence in earning levels
themsealves across subsequent cohorts of graduates.

The mgor reason for the hours gap, in the accounting sense, is that many more mde than femde
graduates worked very long hours (i.e., more than 50 hours per week), with more than one-quarter of
ful-time employed men working greater than 50 hours per week in each cohort, as compared to just
17.1 percent of the female graduates in 1988 and 19.3 percent in 1992 (Table 4b). Furthermore, this
gap grew in the subsequent three years amongst both sets of graduates: for men, the incidence of long
hours increased to over 30 percent in both cohorts, while for women the rate grew from 17 to 20
percent for the earlier class and inched p just haf a point for the later group. Thus, within 5 years of
graduation, one and a hdf times as many men were working very long hoursin comparison to women.

The hours gap is, not surprisingly, greatest amongst married graduates with children. Married mothersin
ful-time work averaged at least four hours less work per week than their male counterparts as of two
years following graduation, with the difference increasing to 5.1 hours by the second interview for the
1986 cohort and to 6.4 hours for the 1990 group. There is, however, dso a Sizeable gap amongst
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single, childless graduates. For the class of 1986, unattached males averaged 1.8 hours per week more
than their female counterpartsin both 1988 and 1991, and the gap was even higher in the class of 1990:
2.8 hours per week in 1992 and 2.4 hours per week in 1995.

VI. Conclusion

This paper has reported the results of an empirica sudy which exploits the rather unique strengths of the
National Graduates Survey databases to andyse the evolution of the gender earnings gap amongst
recent Canadian Bachdor's level university graduates over the last decade and a hdf. The mgor
flndmgs may be sumarized asfollows
There was a substantial narrowing of the overdl gender earnings gap across cohorts—the
result of increases in femae graduates earnings and decreases in maes earnings—but the
narrowing was much greater two years following graduation than five years out, as men's
earnings grew condderably more strongly than women's over thisinterval, even for the later
groups of graduates. Thus, while femde graduates started out on much more equa footing
in the 1990s, their earnings quickly began to trail behind those of their mae classmates as
much asin earlier years.
A large part of the gender earnings gep at each interview date, and much of the increasein
the overdl earnings gap from two to five years following graduation, appears to have been
of a generdised nature, unrdated to specific job characteritics, experience profiles, or
individud attributes. At the same time, much of the narrowing of the gap across cohorts has
been of asmilarly generd nature.
There was an increase in the relative and absolute importance of the explained portion of the
gender gap over time for a given cohort, and a pronounced decrease in the unexplained
differences (Beta effects) in each later cohort, being zero or near-zero for the latest group of
graduates, thus indicating gender neutrdity (or near to it) in the returns to various factors in
the labour market.
Asfor more specific influences, hours of work was an important determinant of the earnings
gap a each point in time, aswell as of itsincrease in the years following graduation.
Other factors, such as past work experience, specific job characteristics, family satus, and
province of resdence and language spoken, have played only smadler and generdly more
mixed rolesin the gender gap amongst these Bachelor’' s graduates.

Probably the most interesting and important result is, then, the extent to which the gender earnings gap
has increased so significantly from two to five years following graduation for each set of graduates, with
this dynamic continuing even as the initid post-graduation gap has narrowed sgnificantly from one
cohort to the next. The obvious question is “Why?" In paticular, if certain forces — be they on the
demand side or the supply side — have been causng such a sgnificant shift in sarting earnings leves,
why have these same forces not affected the mae-femade patterns of earnings growth aswell?

One clue to these dynamics is perhaps found in the relatively important role that hours of work appears
to have played in the initid earnings gap and its widening in the subsequent post-graduation years. One
sraightforward interpretation of these results is that men and women have been making—and, it would
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appear, continue to make—different labour supply decisions which have had important direct effects on
ther earnings levels. Put most smply, women have been working fewer hours than men and have been
receiving commensurately lower earnings levels.

At the same time, the hours effects explain only a portion of the observed earnings patterns, and thus we
need to continue to search for the other underlying causes of these dynamics. Furthermore, the hours
patterns, as well as any other “explanatory” factors, might themsdlves be at least partly determined by a
larger set of processes which could include various types of discrimination—directly in the labour
market itsdf, in other inditutions (including schools and universities), or on a broader socid leve.
Identifying—and quantifying—such influences is one of the great chdlenges in modern socid science
research but represents a task which lays beyond the scope of this paper.

On the other hand, if femae working hours are consgstently below mae hours throughout their careers,
then the job experience of women relative to menislikdy to be mis-measured—biased upwards—with
implications for other andyses. For example, women could gppear to receive alower rate of return to
experience when this only reflects the different “quaity” of experience accumulated over time.

Regarding directions for further work, it would be interegting to seeif the dynamic view of the evolution
of the gender earnings gap amongst these particular groups of workers provided here holds up for other
workers—in Canada or e sawhere—particularly as these results point to a different evolution of future
gender earnings patterns (over the life cycle) than the more common datic views might suggest. In short,
with female graduates earnings profiles shifting upwards and closer to men’s immediatdy after entering
the labour market but remaining much flatter in the following years, the gender earnings gap is likdly to
narrow much lessin the longer run than any early record might suggest. Any further understanding of the
sructure of this dynamic, such as identifying the significant role played by hours of work identified here,
would dearly hep our understanding of human capital investments, labour supply decisions, and the
operation of labour marketsin a gender context.
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APPENDIX: DEFINITIONS OF THE VARIABLESINCLUDED IN THE MODELS

Educational characteristics:

- Field of study: 15 discipline groups, reflecting fidds d roughly smilar natures with respect to
subject materia, approach, etc., and comparable mean earnings peatterns as determined through a
preliminary andyss focused on thisissue. ( Other” (general) social sciences isthe omitted group
in the regressons.)

A previously obtained higher degree: adummy variable indicating thet the individua held a higher
degree (Magter’s or Ph.D.) before completing the Bachelor’ s degree which is the basis for inclusion
in these samples.

Post-graduation work experience:
Proxied with the part-time and full-time employment datus a various points in time snce
graduation—two dates between graduation and the firg interview in the case of the firs interview
regressions (October in the year following graduation (1983/87/91) and June of the year after that
(1984/88/92)) and the addition of the first interview employment status to the second interview
regressions. (Working full-time is the omitted category in each case))

Part-time employment status and hours of work:

A dummy varigble indicating that the individua normaly worked less than thirty hours per week
(standard definition).

For 1986 and 1990 graduates, a separate set of models usually includes a series of dummy variables
representing the usua hours of work. (This information was not collected for the 1982 graduates.)
Hours of work dummies rather than the number of hours are used for two reasons such a
specification dlows for non-linear and/or threshold effects, while the inclusion of a linear hours
variable tends to introduce different scding effects (essentidly shifting the intercept) which makes
comparisons across years somewhat less straightforward. The hours of work dummies used are; <20
hours, 20-29 hours, 30-34 hours, 35-39 hours, 40 hours (the omitted group), 41-44 hours, 45-49
hours, and 50 hours or more.

Job characteristics:

- Temporary job status. A dummy varigble indicating that the individud held a temporary (as
opposed to permanent) job.
Self-employed: A dummy varigble indicating that the individud was saf-employed (as opposed to
being a paid worker).

Marital status/presence of children:

The specific variablesincluded alow for the effects of children to vary by marita satus:
Single (never married), with/without children.
Married, with/without children.
Widowed/Separ ated/Divorced, with/without children.
(Sngle, no children isthe omitted category.)
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Provincellanguage:

The choice of vaiades dlows for “mgority” and “minority” language effects dong with
provincid/regiona differences, with the language variable representing the one first spoken by the
individud (the most clearly defined and consstent language measure in the NGS data):
Atlantic Canada, Quebec, Ontario, Manitoba/Saskatchewan, Alberta, British Columbia
and the Territories: a series of indicator variables reflecting the graduate's current province of
residence (Ontario isthe omitted category.)
Quebec-English: captures the effect of being an anglophone in Quebec, leaving the Quebec
variable aone (above) to represent (primarily) francophone Québecois.
Minority French: ceaptures the effect of being a francophone outsde of Quebec, leaving the
provincid/regiond indicators noted above to represent anglophones in those areas (assuming a
common effect across provinces).

Other language: captures non-French/English speskers (again assuming a @mmon effect across
provinces—including Quebec).
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Table 1: Mean earnings (1995 Constant Dollars)

1982 Cohort 1986 Cohort 1990 Cohort

1984 1987 Change 1988 1991 Change 1992 1995 Change

$ $ % $ $ % $ $ %
Males
Mean earnings
All workers 35,000 45,800 31 35,200 43,100 22 32,800 42,100 28
Full-time workers 35,800 47,100 32 35,700 44,800 25 33,700 43,500 29
Median earnings
All workers 33,200 40,900 23 32,000 39,100 22 31,300 39,000 25
Full-time workers 33,200 40,900 23 32,000 40,200 26 31,300 40,000 28
Mean earnings by quintile
All workers
Top 55,400 76,600 38 55,400 67,700 22 50,100 66,800 33
4th 39,200 48,100 23 37,200 45,000 21 36,500 46,000 26
3rd 32,600 40,500 24 31,700 39,000 23 30,800 38,500 25
2nd 25,400 33,600 32 25,800 32,200 25 22,300 30,900 39
Bottom 15,600 21,300 37 15,800 20,400 29 10,200 18,200 78
Full-time workers
Top 55,800 78,500 41 55,600 69,300 25 50,700 67,800 34
4th 39,500 49,100 24 37,600 45,800 22 37,000 46,600 26
3rd 33,300 41,500 25 32,200 39,900 24 31,400 39,700 26
2nd 26,400 35,000 33 26,700 33,700 26 24,100 32,500 35
Bottom 17,700 24,000 36 17,400 23,000 32 12,900 20,100 56
Females
Mean earnings
All workers 28,600 34,600 21 29,700 35,100 18 30,500 35,500 16
Full-time workers 30,000 36,500 22 30,700 36,900 20 31,600 36,900 17
Median earnings
All workers 28,900 32,000 11 29,500 33,800 15 28,100 33,500 19
Full-time workers 28,900 34,500 19 29,500 34,900 18 29,200 35,000 20
Mean earnings by quintile
All workers
Top 43,200 53,000 23 46,200 54,500 18 47,200 53,800 14
4th 34,100 38,400 13 33,100 38,900 18 33,700 39,400 17
3rd 28,400 33,000 16 28,700 33,400 16 28,400 33,500 18
2nd 21,100 26,100 24 22,200 25,800 16 19,100 26,000 36
Bottom 12,100 14,500 20 12,800 11,800 -8 7,600 13,800 82
Full-time workers
Top 43,600 55,100 26 46,300 58,000 25 47,500 55,300 16
4th 34,800 40,000 15 33,900 40,200 19 34,100 40,400 18
3rd 29,600 34,400 16 29,600 34,400 16 29,300 35,100 20
2nd 23,200 28,700 24 23,900 28,000 17 22,000 28,300 29
Bottom 15,400 18,000 17 15,700 15,100 -4 11,600 16,600 43

Sour ce: National Graduates Survey databases.
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Table 2: Decomposition results

1st Interview 2nd Interview
Beta X Total Beta X Total

% % % % % %
1982 Cohort
Intercept 18.7 0.0 18.7 22.8 0.0 22.8
Educational characteristics -6.3 3.8 -2.5 -8.0 6.0 -2.0
Work experience 0.1 -0.2 -0.1 -5.7 2.0 -3.7
Part-time work 0.5 2.8 3.4 1.7 3.6 5.3
Job characteristics -2.3 13 -1.0 0.5 20 2.5
Marital status/children 1.9 0.3 2.2 1.9 0.7 2.6
Province/language -0.8 0.3 -0.5 -0.1 -0.1 -0.2
Total 11.7 8.3 20.1 13.1 14.2 27.3
1986 Cohort
Intercept 12.9 0.0 12.9 11.0 0.0 11.0
Educational characteristics -3.3 24 -0.9 -0.3 32 2.9
Work experience 1.3 0.2 15 -4.0 18 -2.2
Part-time work -2.0 4.2 2.2 1.1 7.0 8.1
Job characteristics -1.4 15 0.1 1.0 13 2.3
Marital status/children 0.7 -0.2 0.5 4.3 -0.5 3.8
Province/language 1.2 0.1 1.3 -2.9 -0.3 -3.2
Total 8.1 8.0 16.1 10.1 125 22.6
1990 Cohort
Intercept 0.3 0.0 0.3 4.0 0.0 4.0
Educational characteristics 2.6 33 5.9 2.7 3.7 6.5
Work experience 1.0 -04 0.7 -0.7 0.9 0.2
Part-time work -1.0 37 2.7 -1.9 6.7 4.8
Job characteristics -1.9 13 -0.6 0.4 16 2.0
Marital status/children -0.5 -0.3 -0.8 0.0 -0.5 -0.5
Province/language 1.2 0.1 1.4 -0.1 0.6 0.5
Total 0.6 7.6 8.2 4.5 125 17.0

Nae: The Beta effects associated with each group of variables depend on the precise specification of the model
and, therefore, are not unique. See the text for further discussion.

Sour ce: Decomposition analysis based upon the National Graduates Survey data.
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Table 3: Decomposition results with hours of work included

1st Interview 2nd Interview
Beta X Total Beta X Total

% % % % % %
1986 Cohort
Intercept 10.9 0.0 10.9 11.0 0.0 11.0
Educational characteristics -2.8 2.3 -0.5 -0.2 2.8 2.6
Work experience 15 0.2 1.6 -3.4 15 -1.9
Hours of work -11 53 4.2 1.0 8.6 9.6
Job characteristics -1.2 14 0.2 0.9 11 2.0
Marital status/children 0.3 -0.2 0.1 3.1 -0.5 2.6
Province/language 0.7 0.1 0.9 -2.8 -0.3 -3.1
Total 8.3 9.1 17.4 9.6 13.3 22.9
1990 Cohort
Intercept -3.9 0.0 -3.9 5.0 0.0 5.0
Educational characteristics 3.0 31 6.1 1.6 4.0 5.6
Work experience 0.7 -04 0.3 -0.9 0.7 -0.2
Hours of work 0.9 5.9 6.8 -1.9 9.3 7.4
Job characteristics -1.7 13 -0.5 -0.4 14 1.0
Marital status/children -0.5 -0.3 -0.8 -1.0 -0.4 -1.4
Province/language 1.7 0.1 1.8 -0.2 0.5 0.3
Total 0.0 9.7 9.7 2.3 15.4 17.7

Sour ce: Decomposition analysis based upon the National Graduates Survey data.
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Table 4a: Average hours of work by family status, full-time only

Two Years After Five Years After
1988 1992 1991 1995
Men Single no children 43.9 44.4 449 45.0
Married no children 449 45.6 449 45.2
Married with children 46.3 455 45.7 45.9
All men 44.3 447 451 45.3
Women Single no children 42.1 41.6 43.1 42.6
Married no children 41.3 42.3 42.4 42.4
Married with children 41.8 41.5 40.6 39.5
All women 41.8 41.8 424 41.8
Difference Single no children 1.8 2.8 18 24
Married no children 3.6 3.3 25 2.8
Married with children 45 4.0 51 6.4
All 2.5 2.9 2.7 35

Sour ce: National Graduates Survey.

Table 4b: Long work weeks (> 50 Hours),
Full-time only

% of full-time working more than 50 hours per week

Two years after Five years after
1988 1992 1991 1995
% % % %
Men 26 31 28 33
Women 17 20 19 20

Sour ce: National Graduates Survey.
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