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Occupational Gender Composition and Wages
in Canada: 1987-1988'

Michael Baker', Nicole M. Fortin*
Résumé / Abstract

Dans cet article, nous dressons un portrait complet, de la fin des années

1980, de la ségrégation professionnelle fondée sur le sexe au Canada et de ses
répercussions sur les salaires. Notre analyse révéele que les estimés de la « pénalité
salariale » dans les emplois féminins sont influencés par le choix de méthodes
d’estimations et des spécifications fonctionnelles. Nos estimés les plus robustes
indiquent que pour les femmes au Canada la pénalité reliée aux emplois féminins
est généralement plus faible que celle trouvée aux Etats-Unis. Bien que nous
trouvons des résultats hétérogénes en considérant différents groupes de
travailleurs, en moyenne le lien entre le taux de féminité des professions et les
salaires des femmes est faible et généralement pas statistiquement significatif.

In this paper, we provide a comprehensive picture, circa the late 1980’s,
of occupational gender segregation in Canada and its consequences for wages.
Our analysis reveals sensitivity of the estimated penalty to “female work” to both
specification and estimation strategy. Our preferred estimates indicate that the
wage penalties for women in female jobs in Canada are generally smaller than
penalties in the United States. Of particular note, while there is some
heterogeneity across worker groups, on average the link between female wages
and gender composition is small and generally not statistically significant.
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1. INTRODUCTION

Canada has some of the most extensive comparable worth/pay equity legislation in the
world. It covers public sector workers at the federal level and in most provinces. Re-
cently pro-active policies have been extended to the private sectors of Ontario and Quebec,
provinces that contained 62 percent of the population of Canada in 1996.2 One might infer
that the source of this legislative activity is a battery of studies documenting systematically
lower wages in “female jobs”. In fact, this is not the case. While there is a large litera-
ture documenting the gender wage gap in this country, there is, to our knowledge, next
to no evidence that female jobs are poorly paid in Canada.® There is extensive evidence,
however, of a negative effect of the “femaleness” of occupations on wages in other parts of
the world, particularly the United States. The basis of the Canadian legislative initiatives,
therefore, would appear to be the experiences of other countries.

The evidence from the United States provides important information on the determi-
nants of low wages in “female jobs”, as well as limitations of public policy in this area.
For example, Johnson and Solon (1986) show that female-male wage differences within
occupations are substantially inter-firm/industry and thus outside the purview of most
comparable worth legislation.* Macpherson and Hirsch (1995) argue that much of the rela-
tionship between wages and the femaleness of occupations can be accounted for by detailed

job characteristics, and differences in the unobserved skills of workers in male and female

2Source: 1996 Canadian census. See http://www.statcan.ca/english/census96/.

3See, Kidd and Shannon (1994), Baker, Benjamin, Desaulniers and Grant (1995) and most
recently Drolet (1999) for evidence on gender wage and earnings differentials in Canada. Baker,
Benjamin, Desaulniers and Grant (1993) attempt to estimate the correlation of wages with the
femaleness of employment in Canada as of 1985. Their analysis is limited by the lack of appropri-
ate occupational data. Fillmore (1990) finds a very small effect of percentage female on average
occupational female earnings. Finally, Reilly and Wirjanto (1999) find a substantial penalty to
gender composition of the establishment.

4This is consistent with studies such as Carrington and Troske (1995) that document gender
segregation across firms and the role it plays in the gender wage gap.



jobs. That said, advances in other research areas suggest that these sorts of inferences can
be enriched by corroborating or contrasting evidence from other jurisdictions. In the case
at hand, the empirical evidence is overwhelmingly drawn from the U.S. experience. An
investigation of the Canadian data, therefore, widens the empirical perspective, and brings
a new set of facts to bear on theories of wages in female jobs.

In this paper we provide a comprehensive picture, circa the late 1980s, of the relation-
ship between occupational gender segregation in Canada and wages.® We document the
sensitivity of our estimates to various estimation strategies used in the literature, and to
the specification of the additional conditioning variables. The contribution of occupational
characteristics (from the Canadian Classification and Dictionary of Occupations (CDDO))
is considered, an innovation that has proved important in the U.S. literature (Macpher-
son and Hirsch 1995). We also accommodate potential non-linearities in the relationship
between wages and gender composition using kernel regressions. This provides a (graphi-
cally) clear illustration of how the gender wage gap varies with the “femaleness” of jobs.
Separate estimates of the status of female jobs are presented across workers distinguished
by full/part time work, union status, firm size, and industrial sectors, as well as other
demographic characteristics. Finally, we exploit the panel dimension of our data in an
attempt to discover the contribution of unobserved characteristics to the wages in female
jobs.

Our choice of time period is deliberate. In the late 1980s, there were few public sector,

°In a previous paper (Baker and Fortin 1999b) we investigate the wages of women in female
jobs in Canada in the context of a US/Canada comparison. As explained below, we do not use
the Canadian occupational codes in that comparison, which results in an analysis at a higher
level of occupational aggregation. We also focus on the roles of unionization and wage effects
for “public goods” sector jobs, two factors that prove important in the cross-country context.
Relative to that paper, the analysis here considers a much wider array of explanatory variables,
including detailed occupational characteristics, studies the sensitivity of the estimates to various
estimation strategies, investigates heterogeneity in the relationship between wages and gender
composition, and provides panel estimates as well as a full set of estimates for the wages of men.



and no private sector, pay equity initiatives in Canada. The labour market was largely
free of the effects of comparable worth. In contrast, by the late 1990s pay equity is almost
synonymous with the public sector, and is soon to cover the private sectors of Canada’s two
largest provincial labour markets. Evaluation of this flurry of legislative activity requires
careful documentation of the wages in female jobs before these laws took effect. Estimates
of the wage penalty in female jobs from this period provide, by some measures, an upper
bound on the potential benefits of these initiatives. Therefore, the analysis we offer in this
paper can serve as a baseline for future work in the area.

Our investigation uncovers some surprising differences in the Canadian case. Most of
our estimates of the wage penalties for female jobs are smaller than corresponding estimates
for the United States. Most importantly, the estimates of the penalty for Canadian women
are consistently small and generally not significantly different from zero.

We begin in Section 2 surveying the legislative environment in Canada at the time of
the analysis. The description of the data and its salient features are presented in Section 3.
Section 4 outlines our econometric strategy for estimating the correlation of occupational
gender composition and wages in the presence of grouped data. The results are presented
in Section 5. In Section 6 we examine the relationship between the “wage penalties” in

female jobs and the gender wage gap. We conclude in Section 7.

2. THE LEGISLATIVE ENVIRONMENT

The objective of pay equity legislation is to eliminate the effect of occupational gender
segregation on wages. Empirically, this means the elimination of any systematic relation-
ship between wages and the femaleness of employment, net of differences in “allowable”
productivity related characteristics across individuals in different occupations.® This rela-

6Some studies, such as Blau and Beller (1988), investigate the relationship between the female-
ness of occupations and wages using dummy variables for male dominated occupations and mixed



tionship is the primary focus of the study. While a comprehensive summary of pay equity
in Canada is beyond the scope of this paper, it is necessary to consider the pay equity
policies in effect in Canada at the time of our analysis (1987 and 1988). These policies
have obvious implications for the interpretation of wage levels that we observe in female
jobs.

Canada has been called a world leader in comparable worth (e.g., Weiner and Gunderson
(1990))." That said, in our period of interest many provincial pay equity initiatives were
quite recent, and should have had limited effects in the labour market. Two of the longer
standing policies in place in the late 1980s were in Quebec and in the federal jurisdiction.
The concept of pay equity was introduced to the human rights codes of these jurisdictions
in 1977 and 1978, respectively. Both of these pay equity initiatives were complaint-based.
Under complaint based legislation, investigation of (and possible restitution for) low wages
in female jobs is only initiated if an employee complaint is registered. Therefore, the
onus is on workers. The alternative is a proactive program, in which employers erect a
pay equity plan that typically involves 1) the identification of predominantly female and
predominantly male jobs, 2) the assignment of numerical scores to jobs reflecting their
levels of skill, effort, responsibility, and the working conditions, 3) the comparison of the
numerical scores of female and male jobs in relation to salary rates, and 4) pay adjustments
for ‘undervalued’ female jobs. Here the onus is on the employers.

The Quebec legislation in principle covered all employees in the province working out-
side the federal jurisdiction. This seemingly wide-ranging legislation was rarely used, how-
ever, with only 37 cases heard by 1990 (Weiner and Gunderson 1990). The federal leg-
islation covers both the (broader) federal public sector and federally regulated industries
occupations. Yet other studies (Killingsworth 1990) combine dummy variables with percentage
female. We focus on “percentage female” for comparability with the more recent studies.

"Good summaries of the state of Canadian legislation around our sample period can be found

in Symes (1990) and Weiner and Gunderson (1990). The current legislative environment is
summarized in CCH Canadian Limited (1997).



(e.g. tramsportation, banking).® Tt also appears, however, to have been seldom used in
the period preceding our years of interest. By 1990 roughly 20 cases, affecting just 5000
workers, had been heard under the legislation (Weiner and Gunderson 1990).°

Pay equity in other jurisdictions circa the late 1980’s was quite recent and typically
restricted to the public sector. Manitoba passed the first pro-active pay equity legislation
in 1985. The first awards were to be made by September 1987, which is one of our sample
years. Since the implementation of this legislation proceeded on schedule, it is possible that
its initial effects, if any, will be captured in our data. The next initiatives were in Ontario
in 1987 and in Nova Scotia and Prince Edward Island in 1988.1° The implementation plans
for this legislation suggest that their effects are likely outside our sample period.'!

Therefore, in the late 1980’s Canada’s labour market might be considered largely free of
any effects of pay equity policies, save for the rarely used federal and Quebec laws, and any
initial effects of Manitoba’s legislation.'? Of course, the 1990s have seen many initiatives
such as the implementation of pro-active pay equity in the private sector in Ontario, and

more recently in Quebec.'® By choosing our sample period prior to this legislation, we are

8These also include crown corporations.

9See Symes (1990) and Cihon (1988) for further evidence that the federal and Quebec pay
equity legislation of this period was seldom tested.

ONewfoundland had a non-legislated pay equity initiative as of 1988.

HFor example, the first awards under the Ontario legislation were scheduled for January 1,
1990.

121t is possible that the threat effect of the Quebec and federal legislation led some firms in these
jurisdictions to change their pay structures. While we lack the data to examine the evolution of
the effect of gender composition in different jurisdictions over the 1980’s, we can examine any
provincial heterogeneity in that effect as of 1987/88. Our analysis by provinces for 1987 and 1988
combined (to get larger sample sizes) reveals that the effect of the occupational femaleness rate,
PFEM, on female wages is generally small and not statistically significant ranging from -0.051 to
0.113 with standard errors around 0.06. The signs of the coefficients are not obviously related to
the existence or forthcoming implementation of provincial pay equity legislation: Newfoundland (-
0.021), Nova Scotia (0.113), New Brunswick (-0.009), Quebec (-0.051), Ontario (-0.040), Manitoba
(-0.001), Saskatchewan (0.094) Alberta (0.018), British Columbia (0.048).

3 The first pay equity awards in the Ontario private sector were scheduled for January 1, 1991,
while the Quebec legislation passed in 1996 will not be implemented until 2001.



able to isolate its target.

3. DATA AND DESCRIPTIVE EVIDENCE

The data for this study are drawn from the cross-sectional Labour Market Activity Survey
(LMAS) for 1987 and 1988, and from the longitudinal LMAS for 1988-89. We include all
wage and salary workers between the ages of 16 and 69, who are not full-time students and
are earning more than $1.00 an hour.** As explained below, additional variables measuring
gender composition are obtained from Census data and variables measuring occupational
characteristics are coded from the CCDO. The LMAS is a retrospective survey covering
year-round labour market activity. The longitudinal files include information on all jobs
held over a three year period. To mimic a point-in-time survey, we select job information
as of the third week of November.!> Wages are obtained from the main job at this time;
they are the actual hourly wage for workers paid by the hour and the usual hourly earnings
for other workers. The resulting sample sizes for the 1987 and 1988 cross-section samples
are given in table 1, which also provides the average wage levels in 1988 Canadian dollars
by gender.'®

We measure the femaleness of occupations as the proportion of employment that is
female in the corresponding four-digit detailed occupation (PFFEM). To minimize mea-
surement error, PFEM is constructed from the 1991 Canadian census (the reference year

is 1990).17 In each case, we sample individuals who are employed in the reference week and

MWe exclude full-time students because they are excluded under most legislation, when they
work in connection to their studies. This exclusion is also made for comparability with other
studies (Macpherson and Hirsch 1995).

5 That particular choice of week was dictated by comparability with other surveys in the context
of a larger research project.

6The LMAS provides sample weights that are used in the analysis.

"The Canadian 1980 SOC occupational codes available in the LMAS are also available in the
1991 census.



otherwise satisfy the same selection criteria as for the LMAS.'® The Canadian four-digit
occupation codes, comprising approximately 500 categories, are roughly of the same order
of aggregation as U.S. three-digit codes. There are, however, some differences in the coding
of occupations across the two countries that should be considered in any attempt to com-
pare the results of this study to those in the U.S. literature. In Baker and Fortin (1999b)
we provide a Canada/United States comparison of the wage penalty in female job’s using
a cross-country consistent set of occupation codes.

We note that an evaluation of the Canadian evidence has not been possible in the past
because public use data sets include occupation codes at a much higher level of aggregation.
For example, Baker et al. (1993) provide some evidence of the relationship of wages with
the femaleness of employment in Canada as of 1985. Their results, however, are from
Survey of Consumer Finance data in which occupation is available at only the 2-digit level
(i.e., 47 categories). Furthermore, they demonstrate that estimates of the relationship are
sensitive to the aggregation of the occupational categories.”’ We were fortunate to gain
access to versions of the census and LMAS files that include the more detailed occupation
codes.?!

The LMAS also provides a rich array of personal and job characteristics which we

exploit in the analysis. Because it is a job-based survey, in our panel analysis we are able

BFor example, we exclude individuals from the Yukon and Northwest Territories from the
Canadian census since they are not surveyed in the LMAS.

19 Any differences in “comparable” estimates between these papers are due the use of a different
set of occupation codes. For example, in the Canada/United States comparison, we used 275
occupation codes for women in 1988, whereas here, we have 378 codes.

2They compare estimates of the correlation of wages with the gender composition of employ-
ment in SCF data using, alternatively, 1-digit (i.e., Canadian Census) and 2-digit occupational
codes. The correlation’s for females are 0.354 (0.028) and 0.055 (0.034) from the 1-digit and
2-digit codes respectively (standard errors in parentheses). Similar changes are reported for the
correlations for males.

2In addition to detailed occupation codes, our Canadian data also contain a single year age
variable instead of the usual 5—year classes available in the LMAS.



to identify both job changers and occupation switchers. Previous panel studies of gender
composition and wages (Macpherson and Hirsch 1995) simply use changes in occupation
to identify movers. There is the possibility, therefore, that measurement error in the
occupation variable is driving some of the identifying variation in the U.S. data.

In table 1 we provide an overview of the gender composition of occupations and its
consequences for wages in Canada in 1987 and 1988. Across all jobs, the femaleness
rate, PFIZM, is about 67 percent for women, while for men it is 25 percent. As a point
of comparison, we also report corresponding statistics for the United States. These are
calculated from the Outgoing Rotation Group samples of the Current Population Survey
(CPS-ORG) for 1987 and 1988, using similar sample exclusions and U.S. 3-digit occupation
codes. The average PFEM in the United States is very similar to the rates observed in
Canada, as well as to the rates reported in Macpherson and Hirsch (1995) for these years.

The statistics are also reported for “female”, “mixed” and “male” jobs. Women make
up approximately 45 percent of the workforce; thus jobs comprising between (45—15=)
30 percent and (45+415=) 60 percent of women are said to be mixed. In 1988, these jobs
represented 33 percent of female employment in Canada and 30 percent in the United
States. Managerial jobs and work in food preparation and processing are typical mixed
jobs. Predominantly female jobs are defined as those with a femaleness rate of 60 percent
or higher.?? In 1988, they represented 57 percent of female employment in Canada and
61 percent in the United States. Clerical and health care works are typical female jobs.
Predominantly male jobs are those with a femaleness rate of at most 30 percent. In 1988,
they represented 9.8 percent of female employment in Canada and 8.5 in the United States.
Truck driving and mechanical repair are typical male jobs. Again PFEM is very similar
in the two countries in this decomposition. The Duncan index is a convenient summary of
this information, and it confirms the similarity of occupational gender composition in the

22These definitions of male and female jobs are the more recently used in actual legislation’s,
in the Ontario Pay FEquity Act., for example.



two countries: it is equal to 59 percent in Canada and 58 percent in the United States.??

We also report average wages (in 1988 Canadian dollars) for all jobs and average wages
by job type. Here we see some interesting Canada/U.S. differences. In the United States,
women in female jobs are the lowest paid on average while women in mixed jobs are the
highest paid. In Canada, it is the women in mixed jobs who are the lowest paid. None
of the differences in average wages across job types would be statistically significant given
the large standard deviations, but these descriptive statistics give a flavour of the results
to come. The corresponding unadjusted female/male wage ratio is also reported in the
last column of the table. The ratio averages 76 percent in Canada (for all jobs) and 72
percent in the United States; consistently higher in Canada, although the cross-country
difference is not substantial.?* To account for the fact that more women than men work
part-time, we compared that ratio to one computed weighting the data by hours of work.
This correction actually raised the female/male wage ratio by about 1 percentage point in
both countries.?®

We also report the estimated coefficient 7 from the regression, lnw; = 6 +~v PFEM; +
¢;, estimated using the LMAS and CPS-ORG sample weights respectively.?® It is not
surprising that for Canada the estimate of v for females is effectively 0, as, on average, the

lowest paid women are in mixed rather than female jobs. In contrast, for U.S. women the

23The Duncan index of segregation provides a measure of the concentration of women in certain
occupations. Recall that this index can be interpreted as the proportion of the male or female
employed population that would need to change occupations to achieve an even distribution.

24Macpherson and Hirsch (1995) report unadjusted female/male wage ratios for the U.S. of
0.692 for 1987 and 0.699 for 1988. These ratios are higher then those typically reported for the
earnings of full-time full-year workers (approximately 0.65 for Canada in 1988). Similarly, Drolet
(1999) finds a female/male ratio of 0.803 using hourly wage rates and a ratio of 0.683 using the
earnings of full-time full-year workers in 1997.

25Given the small effect of the hours weighting, we did not pursue that strategy in the regression
analysis, but used it in the density estimation.

26 As we report below, the estimates without control variables are the same with various esti-
mation strategies. The standard errors are those of the proposed two-step strategy that used the
sum of individual level weights by occupations as weights in the second step.



implied elasticity at an average percentage female of 0.67 is (0.67 x —0.227) -0.152. The
two countries switch places in the comparison for males. It is now the American men that
face the much smaller penalty.

The occupations “driving” the simple regression coefficients for Canadian women and
men are illustrated in figures 1 and 2 respectively. We plot the regression line of average
occupational log wages on the femaleness rate of the occupation. The relative sizes of the
circles indicate the relative weights of the occupations. These pictures clearly show that
the regression line is essentially flat for women, while it is negatively sloped for men. For
women, a sizeable number of relatively highly paid nurses and kindergarten and elementary
teachers would seem to compensate for an equal number of relatively low paid waitresses
and cashiers. Among men, there is a sizeable proportion of the workforce employed as
waiters and cashiers but not as many nurses and teachers.

In figure 3 we plot weighted kernel regressions of the relationship between wages and
femaleness for both women and men.?” Both lines reveal some non-linearities, in partic-
ular a dip around the 55 percent femaleness rate; this is attributable to the sales clerk
occupation, which is typically, paid the minimum wage. Moving above the 70 percent rate
women’s wages appear to rise, or at least not fall, while men’s wages appear to decline.
This figure also brings to light an interesting aspect of the gender wage differential: it is
present at all levels of the femaleness rate, and is larger in male jobs. In a relative sense,
women appear to be lower paid in very male jobs (PFEM < 0.1) than in very female jobs
(PFEM > 0.9).

Differences in the wages of women and men may result from differences in individual
characteristics, in particular in human capital variables. In table 2 we report the average

2TKernel regressions are easily understood with reference to moving averages. Around any
femaleness rate, a moving average could be computed as the sum of average occupational wages
times a rectangular weighing function of a given width. The corresponding kernel regression would

be computed as the sum of average occupational wages times a Gaussian weighting function, called
the kernel, of given bandwidth. Here, the bandwidth used is 0.05.

10



characteristics of the Canadian samples by gender. The table shows that on average work-
ing women are more educated than working men. Approximately the same proportion
of women and men hold a university degree, while a higher proportion of women hold a
post-secondary degree and a lower proportion are dropouts. On the other hand, there are
other gender differences that work to the disadvantage of women. They have lower levels
of tenure and work in smaller firms.

Another difference between working men and women is the proportion of workers cov-
ered by collective bargaining. In our samples, the union coverage rate for men is 8 points
higher than for women. Doiron and Riddell (1994) argue that the gender wage gap would
have increased by 7 percentage points between 1981 and 1988 if not for the reduction
in the gender unionization gap which occurred over this period.?® An illustration of the
potential impact of unionization on the effect of gender composition on women’s wages is
shown in figure 4. We plot kernel density estimates, which can be understood as smoothed
histograms, of wages by job type for both women and men.? The union coverage rates
among Canadian women in 1988 are 43 percent for female jobs, 26 percent for mixed

jobs, and 35 percent for male jobs. As argued in DiNardo, Fortin and Lemieux (1996),

ZBOur rates, as well as those of Lemieux (1993) and Riddell (1993), are higher than those
reported by Doiron and Riddell (1994) for 1988 LMAS (38 percent for males and 29 percent for
females). Based on the LMAS, Riddell (1993) reports (p. 113) union coverage rates of 43.7 (40.5)
percent for males and 35.2 (34.3) percent for females in 1986 (1990). Lemieux (1993) who uses
the merged 1986-87 LMAS longitudinal files, reports (p. 76) union coverage rates of 45.8 percent
for males and 36.4 percent for females. In addition to any effects of the differences in survey
years, part of the difference appears to be due to our exclusion of full-time students. Adding
these individuals back into our sample we obtain unionization rates of 43.2 percent for males
and 35.4 percent for females. Additional differences with Doiron and Riddell may be due to our
exclusion of workers unemployed in the week of interest (third week of November).

29We use a bandwidth of 0.07 and a Gaussian weight function. Each observation is weighted by
the product of the sample weight and the usual hours of work per week. These “hours—weighted”
estimates put more weight on workers who supply a large number of hours to the market. Also
all densities presented here integrate to one and thus do not reflect the relative weights of the
types of jobs.

11



unionization leads to a more compressed wage structure. Correspondingly, the densities
of women’s wages in both female jobs and male jobs are much more compressed than the
corresponding density in mixed jobs; these former densities in fact share the same mode.
Figure 4 also shows that a large proportion of women working for the lowest wages are in
mixed jobs.? Finally, whatever the job type, the densities of women’s wages lie to the left
of the men’s densities.

Differences in the occupational characteristics of the jobs in which women and men work
have also been investigated as a potential explanation of the effect of gender composition
on wages. Women may earn less because they work in occupations which require less skills
and are thus less productive or valuable to the firm (Hodson and England 1986). Men may
earn more because they work in riskier jobs (Leigh 1984), that carry compensating wage
differentials. To investigate this possibility we examine the contribution of some impor-
tant job characteristics from the Canadian Classification and Dictionary of Occupations
(CCDO). The CCDO is a Canadian equivalent of the Dictionary of Occupations Titles
(DOT) which has been used as a source of occupational characteristics in U.S. studies.
The CCDO was first designed as a device for matching workers and jobs, and to provide
a basis for a revision of occupational codes for the 1971 census; it has been periodically
revised since then 3!

As explained in more detail in section 5.1, we extract the following characteristics
from the CCDO: general educational development (GED), specific vocational preparation
(SVP), physical demands, and environmental conditions. Updated GED and SVP were

30This results hinges on whether the occupation “sales clerk” is a mixed or a female job; this
may vary by province.

31Fach of more than six thousand occupations is characterized in terms of 1) training times
through general educational development (GED) and specific vocational preparation (SVP), 2)
physical demands (8 possible requirements), 3) environmental conditions (7 types of physical
surroundings), 4) worker functions as they relate to people, data and things at various levels,
5) eleven aptitude factors, 6) ten interest factors and 7) twelve temperament factors. See the
appendix to the guide (Canada (1971-1973)) for more detail.

12



available from the Strategic Policy Group at Human Resources Development Canada in
machine-readable form. The other characteristics, however, had to be typed in from the
various manuals and their updates.®? The job characteristics are available for the seven-
digit occupation codes (more than 6,500 categories) and, in the absence of appropriate
weights, have to be averaged over the four-digit categories.®® An analysis of the CCDO
worker-traits performed by Hunter and Manley (1986) concluded that, while problems of
reliability and validity might exist, it is possible to construct useful indicators using these
data. Although any gender bias of the CCDO occupational characteristics has yet to be
assessed, there are likely the same problems as with the DOT counterparts (see, e.g. Miller,
Treiman, Cain and Ross (1980)).

4. ECONOMETRIC FRAMEWORK

4.1.  Cross-Section Strategies

Drawing from the different perspectives of standard human capital theory and of per-
sonnel economics (or human resource management), we include both individual and job

characteristics in our model of wages. The log wages of individual i are specified as

(1) lnwi — Xzﬁ + ay - OCCk -+ Uy,

where the X; are characteristics which vary by individual, OCC}, are occupation dummies

which take the value 1 if the individual is in occupation k£ and 0 otherwise, and v; is an

32The original guide (Canada (1971-1973)) has been updated through six manuals: Canada
(1977), Canada (1971, ¢1985a), Canada (1980), Canada (1971, ¢1985b), Canada (1978), Canada
(1978). While Hunter and Manley (1986) have made a machine-readable version of 43 out of 52
CCDO worker-trait items available, their version relates to the 1971 SOC and does not include
environmental conditions.

33Note that a similar procedure was used in Macpherson and Hirsch (1995).
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individual specific error term. The occupation wage effects, ap, capture the impact of the
various characteristics of occupation £ on individual wages, conditional on the individual
characteristics X;. The interest here is one characteristic in particular: the percentage of
employment in occupation k that is female, denoted PF EM;. Therefore, we focus on the
equation

where v is the parameter of interest and where 7, captures the wage effects of occupation
k’s characteristics other than PFE M,.

A common assumption in previous studies is that the residual occupation effects, 7y,
are “random” (that is orthogonal to PFEMy;). In this case estimating equation (2) yields
unbiased estimates of 7. To implement this “two-step” approach, we first estimate (1) by
weighted least-squares (WLS), using LMAS supplied individual level weights. The resulting

estimates of the occupation wage effects can be expressed as

(3) @k — Qp + €k,

where €, is the measurement error in the a;. Next we estimate the equation

using the estimates of the occupation effects in equation (2) as dependent variable. The
appropriate estimation strategy for (4) depends on which error component, ¢, or 7;, dom-
inates the composite error term. On one hand, ¢ is likely to be heteroskedastic which
would suggest a GLS strategy. The appropriate weights are proportional to an occupa-
tion’s sample size or the variance of its fixed effect ap. On the other hand, there is no

obvious reason why 7, should not be homoskedastic. If it dominates, OLS is appropriate
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for the second stage and each occupation would be weighted equally.?*
It is more common in the literature to obtain an estimate of + using a “one-step”

method. Substituting (2) into (1) we obtain

Equation (5) yields unbiased estimates of v if 7y, is orthogonal to PFEMj and X;.%® The
estimated standard errors would be biased, however, so the two-step procedure of (1) and
(2) is preferred. This is because the composite error term is correlated across individuals
within occupations due to 7. This problem of using grouped data in an individual level
regression has been discussed extensively by Moulton (1986).

Now, relax the assumption that the residual occupation effects, 7, are uncorrelated
with the individual characteristics and occupational femaleness rates. In the two-step
procedure, any wage related occupational characteristics do not bias the estimate of 3
because we include unrestricted occupation fixed effects in the first stage. The estimate of
~ from the second stage, however, is subject to a standard omitted variables bias. In the
one-step procedure the estimates of both § and v are biased. For the former parameter, it
is occupation effects that are not linear in PF E M, and correlated with the X; that cause
the problem.

Some previous studies report that one-step and two-step estimation strategies can lead

34This strategy thus takes jobs as unit of observation rather than individuals. For problems
with this type of analysis, see Cheng, Orazem, Mattila and Greig (1997). Also, note any weak-
nesses of the occupation classification system will carry into the estimation. The occupation
classification systems used in this study are male biased in that they classify blue collar workers
at a more detailed level than white-collar workers. More precisely, there are 299 male occu-
pations, 133 mixed occupations and 80 female occupations in our Canadian sample. American
3-digit occupation codes are vulnerable to similar criticism.

3 Note that if 1, is correlated with the X; (and therefore 3 is biased) the estimate of v will
still be unbiased if PF E M, is orthogonal to Xj.
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to different results.*® It is useful, therefore, to consider the instances in which they estimate
the same object. All else equal, the two procedures should lead to similar estimates under
the assumption that 7, is truly a random effect. If the orthorgonality condition does not
hold, then each procedure leads to a biased estimate of . The bias should be the same,
however, if i) there are no other control variables in the regression (i.e., no X;), or ii) the
in the first stage of the two-step procedure is the same as the § in the one-step. As noted
above, the estimate of  from the two-step procedure is unbiased while the estimate of
from the one-step is not. This simple difference is not sufficient, however, to cause the bias
in the estimates of v to be different in the two procedures. The additional requirement is
that the individual characteristics, X;, be correlated with the femaleness rate, PFE M. If
instead they are orthogonal, then the bias in the two procedures should be similar.

To make the argument more concrete it is useful to think about the possible components
of the residual occupation effects, np. As noted above, one possibility is omitted job
characteristics that may be the basis of compensating wage differentials. The evidence in
Macpherson and Hirsch (1995) suggests there is a significant bias in estimates of the effect
of gender composition on wages when these characteristics are omitted. Another candidate
is the average characteristics of co-workers in an occupation. These can be motivated by
human capital externalities (see, for example, Acemoglu and Angrist (2000) and Moretti
(1999)).%7

This latter example is interesting because it is a type of omitted variable that would
lead the one-step and two-step estimates of v to differ. Observable components of these
human capital externalities are just the average X; by occupation, denoted Xj. Suppose

the bias in 7 is due to the correlation of PF E M) with the omitted variable X,.. Since X,

36For example, Macpherson and Hirsch (1995) (p.450) report that the gender composition
coefficient for males (using their expanded specification) is -0.0986 from a one-step procedure,
and -0.1305 from a two step procedure.

37Individuals’ wages increasing in the average education in their occupation is an example of
such an externality effect.
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is correlated with X; by construction, PF FE M, is also correlated with X;. In this case the
standard omitted variable bias in the one-step estimate of 7y is compounded by the bias in
the estimate of . In the two-step procedure the estimate of 7 is unbiased, and there is
only the standard omitted variables bias in 7.

Omitted variables such as job characteristics and average individual characteristics by
occupation are at least partially observable here. Therefore, we can condition on them
explicitly in an attempt to attenuate the bias and reconcile any differences between the

one-step and two-step approaches. To formalize, specify 7, as

(6) = Xpb + Crpk + g,

where (', are the CCDO occupational characteristics, and v, are all other unobserved wage

effects of occupation k characteristics. Substituting into (3) we obtain

for the two-step approach. Substituting into (5) we obtain

for the one-step. Note that in either case (equation (7) or equation (8)) the estimate of
remains potentially biased if 9, is not orthogonal to the included regressors.>®

We investigate these hypotheses offering estimates of v from a variety of procedures.
First, to link with the extensive literature in this area we present simple one-step, WLS
estimates of (5). Note that this approach is potentially inappropriate in any scenario, as
either or both of the estimates of v and the standard errors are biased.

38 Also note that even if 7, is orthogonal, there are potential efficiency gains from estimating
(7) instead of (2).
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Second, we consider a variety of two-step estimators that are appropriate under the
assumption that PFFE M, is uncorrelated with 7. Following the discussion of equation
(4) we present results from three feasible GLS estimators of the second stage. The first,
denoted GLSO0, is OLS estimation. In the second, GLS1, we use the WLS estimates of the
sampling variances of ay, from the first stage regressions as weights.® Finally in the third,
GLS2, the sum of the LMAS sample weights (by occupation) are used as weights.

We also attempt to reconcile any differences between the one-step and two step esti-

mates of v, comparing one-step WLS estimates of (8) with two-step estimates of equation

(7).

4.2.  Panel Strategies

Another issue in the estimation of y is the presence of unobserved individual effects that are
correlated with PFEM. A way to address these sort of biases is to use longitudinal data.
A longitudinal analysis of wage changes allows us to identify a person-specific component,

u;, that does not change over time, in the error term of equation (1)

(9) Inw; = X+ ap - OCClri + u; + €44,

where t denotes the time period. Using the time operator A to denote changes over time,

we write the wage changes as Alnw; = Inwy 1 — Inw;, and the occupational changes as

AOCCy; = OCClipy1 — OCClhyy, among other changing variables.® This framework makes

39Gince the first stage regressions are estimated by weighted least-squares using the LMAS
sample weights, following Wooldridge (1998) it might be preferable to use White estimates of the
sampling variances of the &;, as weights in GLS1. Note, however, that many of the occupation
cell sizes are very small so the finite sample bias of the White estimates could be quite severe. We
have experimented with this procedure and in practice found that it yields results very similar to
the GLSO estimates reported in table 3 (i.e., it weights the different occupations fairly evenly).

4ONote that the AOCCY,; are different from zero only for occupation switchers with a value of
-1 for the old occupation and 1 for the new occupation.
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clear that identification rests on occupation switchers.*! The log wage changes equation is

written as

The person-specific component that is potentially correlated with unobserved ability and
tastes, and with the femaleness of occupation, differences out. In theory, the estimates
of ap from equation (9) capture the effect of occupational changes on changes in wages
and can be regressed on APFEM to obtain the effect of changes in femaleness rates on
wage changes. This strategy is only feasible, however, when there is a larger number of
occupation switchers than occupations.*? In application, since our number of occupation

switchers is small we revert to one-stage estimation using the equation:

The standard errors on the corresponding levels equations will help us benchmark correct

standards errors for the wage changes equation.

5. RESULTS

5.1.  Cross-Section Estimates of the PFEM Wage Penalty

In table 3 we present various one-step and two step estimates of the relationship between

wages and the femaleness of occupations in Canada. In the first row of each panel are the

41 Because our measure of PF EM is from the census, it does not vary between 1988 and 1989 for
individuals who do not change occupations. APFEM is different from zero only for occupation
switchers.

42When the number of occupation switchers is not much larger than the number of occupations,
it is very likely to find only one observation by occupation left (dummy=-—1) and occupation
entered (dummy=1). In that case, the corresponding occupation dummies are collinear and the
matrix of occupational changes is singular.
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estimates of equations (4) and (5) conditioning on “human capital” variables, a quartic
in age and six education classes, for females and males respectively.*® Under the common
assumption that any residual occupation effects are random, the estimates from the various
procedures should be similar, although the standard errors for the WLS estimates are
potentially biased.

For females there is a fairly wide range of estimates across the different procedures in
1987. Both the WLS and GLS2 estimates suggest a very modest wage penalty in female
jobs. The latter estimate is statistically insignificant, while the significance of the former
is hard to evaluate as the standard error estimate is biased. Both the GLSO and GLS1
procedures suggest a larger penalty. Relative to WLS and GLS2, these procedures weight
the different occupations more equally. The disagreement between the different procedures
is much smaller in the 1988 data. Here the penalty is consistently small and mostly
statistically insignificant. The estimates for males in either year are uniformly much larger
than the counterparts for females. For example, given an average PFEM of 0.25, the
two-stage estimates for males, which average roughly -0.23 across the two years, imply an
elasticity of -0.058 (0.25 x —0.23). There is little consistent pattern to the differences in
the estimates across the procedures, except that the one-step tends to be the largest in
absolute value.

In the second row of each panel we add explanatory variables in an attempt to repli-
cate the conditions in which a pay equity policy might be implemented. Their target is
the relationship between wages and PFEM, net of differences in allowable productivity
related characteristics. Therefore, we attempt to control for systematic variation in wages
across firms and with job/individual characteristics which are likely to be tolerated in the

representative legislation. Johnson and Solon (1986) show that this exercise highlights

43The returns to these human capital variables are reported in Baker and Fortin (2000) for 1988.
They show dramatic differences between males and females justifying the separate estimation by
gender that is common in the literature.
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the limitations of pay equity policies. In particular, much of the correlation of wages and
PFEM is across industries and firms, and thus outside the purview of most legislation.
The additional explanatory variables in these regressions are province effects, 11 industry
effects and dummy variables for metropolitan area, employment in the federal, provincial
or local governments, union coverage and part-time status.

The main difference in inference for females is that the one-step estimates in either
year are larger. Most of the two-step estimates continue to indicate a relatively modest
penalty. For males we obtain much smaller estimates of v conditioning on these additional
variables, although in each year the penalty is still larger than the estimates for females.

In the third row, we include demographic variables, some of which are unlikely to
be considered legitimate bases of wage variation in pay equity legislation. These include
tenure, firm size, the numbers of preschool and older children respectively (up to 3) (for
1988) and dummy variables for marital status and visible minority status. For females
there are very small effects on the inference. With the exception of the GLSO estimate
for 1987, the two-step procedures continue to produce modest estimates which we cannot
reject are equal to zero. The one-step procedure still indicates a much larger penalty.
Similarly for males the additional control variables have little effect on the point estimates.
In this case, however, we observe much less disagreement among the various procedures.

As discussed in Section 4, the differences between the one-step and two-step estimates
suggest the assumption that the residual occupation effects, 7, are random may be inap-
propriate. Of particular note are the disagreements between the WLS and GLS2 estimates
for females in either year. They are important because the two estimates lead to very
different conclusions regarding the wage penalty women face in female jobs. Furthermore,
the weighting is comparable in these two procedures, so an argument based on parameter

heterogeneity across occupations is unlikely to reconcile the disagreement.**

“Note that if there is parameter heterogeneity across occupations, then the different two-
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To construct a reconciliation, it is important to first note that when there are no addi-
tional control variables, the estimates from the WLS, GLS1 and GLS2 procedures are the
same, and equal to the results reported in table 1. In line with the discussion in Section
4, the divergence emerges with the addition of the control variables X;.*> Following the
argument there, adding the observable components of omitted occupational characteristics
should help bring the estimates into line. We begin in the fourth row of each panel adding
the X}, as additional regressors to the one-step and second stage of the two-step procedures,
using the “Individual Characteristics” specification. The effect is remarkable. First, for
females in either year the estimates from the different procedures are very similar. Second,
the match between the WLS and GLS2 estimates (two estimators with comparable weight-
ing schemes) is almost exact. Third, there is also greater resemblance among the different
estimates for males, with the greatest again between the WLS and GLS2 results.

Although a reconciliation of the different estimates has been achieved, it would be
premature to draw any conclusions about the wage penalty in female jobs. We have yet
to consider the effect of omitted job characteristics, C}, that potentially bias the estimates
of v in table 3. Recall that these characteristics have a substantial effect on estimates
from American data. In the first panel of table 4 we add the CCDO job characteristics to
the “Individuals Characteristics” specification of table 3. To reduce the dimension of the
exercise we focus on the data from 1988. We also restrict our attention to the WLS and

GLS2 strategies.

step procedures potentially estimate different objects. For example, GLSO (equally weighted)
estimates the wage penalty in the average occupation, while GLS2 estimates the penalty faced
by the average individual.

45Note that when there are no additional control variables the weighting in GLS1 and GLS2
is similar. This follows from the fact that in this case the (X’X) ! matrix for calculating the
variances of the estimated occupation effects in the first stage is diagonal, with elements equal to
one over the sum of the individual level weights by occupation.

46Regressions not reported reveal that adding the X as an additional regressor yields almost
complete agreement between the WLS and GLS2 estimates in the “Human Capital” and “Sectoral
Controls” specifications.
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In the first row we add controls for the CCDO training time requirements: general
educational development (GED) and specific vocational preparation (SVP), measured in
years. The general educational development corresponds to the duration of formal school-
ing required to attain average, satisfactory performance in the occupation. The specific
vocation preparation is an estimate of the time required to learn the techniques and skills
needed for satisfactory performance. First note that like the X}, the addition of these
regressors brings greater agreement between the WLS and GLS2 estimates, although not
to the same degree. Second, the resulting estimates of the wage penalty are much smaller
for females, and marginally larger (GLS2) or unaffected (WLS) for males. Macpherson and
Hirsch (1995) found these sorts of controls decreased the estimated relationship between
wages and gender composition for both males and females.*” In specification 6, we add a
control for hazards defined in terms of the CCDO sixth category of environmental condi-
tions as situations in which the individual is exposed to the definite risk of bodily injury.
This control decreases the magnitude of the PFEM coefficients for males. The estimates
for females are now positive, but in either rows 5 and 6 the results are not statistically
significant.

In the seventh specification, we use the following controls for strength and physical
demands: sedentary work-medium work, heavy work, bending, visual skills and motor
coordination.*® Finally, in specification 8 we add controls for outside and inside work, cor-
responding to the CCDO work location variable (EC-1). Overall, these additional controls
lead to an estimate of ~y for females which is essentially 0. For males, the additional controls

4TWe note that the effect of adding these characteristics is similar in the 1987 data. For example,
the estimates for specification 5 in table 4 are -0.025 (0.013) with WLS and -0.017 (0.025) with
GLS2 for women, and -0.104 (0.013) with WLS and -0.132 (0.022) with GLS2) for men.

48Following a multifactorial analysis of the original CCDO codes we constructed the following
variables. Using the CCDO codes, in the physical activities (PA) category, sedentary work-

medium work corresponds to PA-1: S,S-L,S-M; heavy work to PA-1: H and VH; bending to
PA-3; visual skills to PA-7; and motor coordination to the sum of PA-2-4-8.
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lead to modest reductions in the estimated relationship between wages and occupational
gender composition.

At this point it is interesting to compare the results to estimates for the United States
from a similar specification. In their “expanded” specification that includes a variety of job
characteristics and is therefore most comparable to our specification 8, Macpherson and
Hirsch (1995) report that the estimated penalty for American females in 1988 is -0.119,
and for males -0.0989. Therefore, the evidence here is of a dramatically smaller penalty
for Canadian females and a roughly comparable penalty for Canadian males.

In the second panel of table 4 we add the occupational averages of the individual
characteristics, X, as additional regressors. The incremental contribution for females is
small. The WLS and GLS2 estimates now match almost exactly, but are little different
from the estimates in the top panel. For males the GLS2 estimates are now smaller while
the WLS estimates are essentially unchanged. Also, the two estimates are now in near
exact agreement.

The inference, therefore, is that at the aggregate level women in Canada face almost
no wage penalty in female work. Certainly the penalty is much smaller than that faced by
women in the United States. For males the penalty is much larger, significantly different
from zero and comparable to that faced by American males. Estimates for either sex are
sensitive to model specification. The penalty for females observed in leaner specifications
disappears once we control for the job characteristics of female jobs. That said, even if
these characteristics are excluded, the penalty for women remains smaller than its U.S.
counterpart.*’

It is also important to note some limitations of our results. First, the estimates of v in
table 4 are potentially biased by omitted occupational characteristics that are correlated

49Using a specification comparable to our “Individual Characteristics” specification, Macpher-

son and Hirsch (1995) report an estimated penalty for females of -0.1683, and for males of -0.1956
in 1988.
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with the included regressors. Second, our reconciliation of the estimates from the various
estimation procedures relies on the addition of the X to the regression equations. De-
pending on the model assumed to underly individual occupational choices, the estimated
parameters on these averages may be biased.®® Since these averages are, in turn, correlated

with PFE My, this may further bias the estimates of ~.

5.2.  Heterogeneity in the Effect of Gender Composition on Wages

An objection to the analysis thus far is that we are failing to capture any heterogeneity in
the effects of gender composition on wages across groups; for example, union /nonunion or
full-time/part-time differences. Furthermore, it’s possible that the aggregate estimates of
~v we have presented hide these sorts of differences; for example, if we focus on full-time
workers we may recover the “expected” larger negative estimates.

In table 5 we present estimates of y for males and females in 1988 by different groupings
to investigate this possibility. We present estimates from three specifications to provide a
full spectrum of results. The first column has no additional control variables, the second
column corresponds to the “Sectoral Controls” specification of table 3 and the third column
is the “Individual Characteristics” specification with the addition of the CCDO’s GED and
SVP requirements and the occupational averages of the individual characteristics, the X}
(i.e., corresponding to specification 9 of table 4). We use the GLS2 two-step procedure
and the data for 1988.

The first panel contains the results by age. In the “Sectoral Controls” specification the
penalty is modestly larger for women of prime working age. Once the job characteristics are
added, however, the penalty appears to be fairly uniform across age groups. For men there
is evidence that the penalty faced by young men is larger regardless of which specification

%0 Acemoglu and Angrist (2000) and Moretti (1999) provide a discussion of the biases in esti-
mating human capital externalities.
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we use.

The second panel contains the results by education. In the first two specifications,
the penalty for females follows a U shaped pattern, and is notably severe for those with
a university degree. Once the job characteristics are added, however, the estimates of
~v become positive for most groups, although statistically insignificant. One explanation
of the dramatic change in the estimate for university graduates in the third specification
would be that women in female jobs are extremely overqualified for their positions. Inter-
estingly a similar change in inference is observed for male university graduates in the third
specification. Also, the penalty appears to decline monitonically with education for males.

In the third panel we investigate differences by union status. For females, there are
strong union/non-union differences except in the third specification. For males union
workers face a much smaller penalty than their non-union counterparts, regardless of the
conditioning variables.

In the fourth panel we present estimates by full-time status. Here again, specification
plays a role in the results. For females, it is initially full-time workers who face the larger
penalty, but conditional on the educational requirements of the jobs it is the part-time
workers who face the larger penalty. For males, at least qualitatively the story is again
more consistent, as part-time workers face the larger penalties.

In the fifth panel, we investigate the potential impact of administrative pay systems
that inspired the job evaluation schemes of comparable worth procedures, and are more
prevalent in larger firms.?! We split the data by establishment size, identifying those with
less than 100 employees and those with at least 100 employees. The point estimates for
larger establishments are generally much smaller than those for smaller establishments, but
it is only for males that the change has any meaning. For women, none of the estimates
are statistically significant.

®LGibbs and Hendricks (1997) reports that 50% of large U.S. establishments use such adminis-
trative pay systems.
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Finally, in the last panel we distinguish between the public and private sectors. Recall
that in the late 1980s pay equity legislation was in effect or forthcoming in the broader
public sector of some provinces. While U.S. datasets typically include a variable called
“class of worker” that identifies public and private sector workers, a similar variable is not
available in our Canadian datasets.>® For example, we have no way of knowing whether a
teacher works for a public or a private school. We therefore must use industrial sector of
employment (see table 2) as a proxy, focusing on workers in public administration, medical,
welfare and educational services and all other sectors.®

The results again display important differences across specifications. The first two spec-
ifications reveal a larger and statistically significant penalty for women in female jobs in
Public Administration. Once the occupational controls are added, however, the estimate
is very close to zero. In what we call the “public goods” sectors, medical, welfare and
educational services, the penalty to female jobs clearly vanishes even in the leaner specifi-
cations. These estimates lend further support to the findings in Baker and Fortin (1999b).
In that paper we argue differences in the relative positions of occupations, in particular of
workers in “public good” sectors, account for an important part of Canada/U.S. differences
in the effect of gender composition on female wages. Ranking average female occupational
wages in the overall (men and women combined) wage distribution of each country, and
plotting the country specific ranks of different jobs against each other, reveals that many
“public goods” sector jobs, such as secondary teachers and nursing assistants, rank higher
in Canada.?*

®2The variable used in Riddell (1993) for 1986 jobs has not been coded in our labour force

surveys.
53The precise three-digit 1980 Standard Industrial Codes are: 811-817,822,823,825-827,832,835-
837,841 for public administration, and 851-855,859,861-869,981 for medical, welfare and educa-
tional services.
54 Private sector jobs, such as sales managers, rank higher in the United States. See also Baker
and Fortin (2000) for a detailed analysis.
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One reading of table 5 is that there is little heterogeneity in the estimated penalty for
females once we condition on occupational characteristics, especially educational require-
ments. In almost every split of the data we obtain estimates that are very small and not
statistically significant. In contrast, for males there is heterogeneity and younger males,
the less educated, the non-union, the part time and those in small firms face the larger
penalty.

If the leaner specifications are preferred, then it would appear there is heterogeneity
in the estimates for both males and females, and some of the estimates are quite large.
Furthermore, even larger estimates are obtained if we combine the splits of the data. For
example, if we restrict our attention to the sub-sample of full-time non-unionized women
(47 percent of working women), we obtain estimates of around -0.24 (with standard errors
around 0.06) in the first two specifications.”

It is interesting to note, however, that in our 1988 sample, 26 percent of full-time non-
unionized women are employed in administrative and managerial occupations, which are
mixed or male jobs. In Baker and Fortin (1999b) we demonstrate that the relatively higher
pay of “mixed” jobs, in particular managerial jobs in the United States, helps account for
the larger negative effect of gender composition on women’s wages at the aggregate level
in that country. In fact, when we exclude women employed in mixed occupations, who
nominally are not covered by pay equity legislation, from the analysis, the wage penalty
to female jobs in the U.S. vanishes. We observe a similar effect here for full-time non-
unionized females. Deleting women in mixed jobs from the sample, we obtain statistically
insignificant estimates of v ranging from -0.044 to -0.077 (with standard errors around 0.17)
with the first two specifications. Therefore, occupational segregation between male and
female jobs as delineated by comparable worth legislation does not appear to be “driving”

3In the third specification, the estimate for the full-time non-unionized women falls to -0.035
(0.042). As with the estimates for other groups of women it is small and statistically insignificant.
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the wage penalties for full-time non-unionized women in female jobs.*®

A similar story can account for some of the large estimated penalties for females in other
splits of the data. For example, the first two specifications suggest a large penalty to female
work in public administration. Here again, workers in mixed managerial occupations play
an important role.’” If we remove women employed in mixed occupations from the sample,
the estimates of v from the first two specifications fall by 50 percent, ranging from -0.111
to -0.116 (standard errors around 0.05) and are smaller than comparable estimates from
the “other sectors”, which range from -0.237 to -0.126 (standard errors around 0.05).

The estimates in table 5, therefore, do reveal some heterogeneity in the estimates across
different groups of women and men, and across econometric specifications. Consistent with
our aggregate inference, in most decompositions the penalty for males is larger than for
females. For women, in a specification which includes occupational characteristics, the
penalty is never statistically significant. In leaner specifications, we find estimates of the
effect of gender composition on female wages, comparable to the aggregate penalty in the
United States among the university educated, among non-unionized full-time women, and
among women in the public administration sector. In the latter two cases, an important
part of the penalty is attributable to the relative importance and the relatively higher pay
of mixed occupations within these groups.”® More generally, the penalties for females are
sensitive to the inclusion of occupational characteristics, while the estimates for males are
more robust to the choice of specification.

%6Note that comparable worth legislation ignores mixed jobs.

5TNineteen percent of women in public administration are employed in administrative and
managerial occupations.

58When we remove women employed in mixed occupations among the university educated, the

penalty remains high ranging from -0.314 to -0.334 (with standard errors around 0.11) in the first
two specifications.
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5.8.  Longitudinal Analysis of Gender Composition and Wages

To create the 1988-1990 LMAS longitudinal survey, the respondents to the 1988 survey
were re-contacted to obtain retrospective information about their labour market activities
in 1989 and 1990.%° To mimic a two-points in time survey we retain individuals who
were working and were not full-time students in the third week of November in both
1988 and 1989. Because the LMAS records the jobs individuals hold, we are able to
identify job changers; they constitute approximately 12 percent of the longitudinal sample.
Among the job changers, those whose occupation codes changed constitute our sample
of occupation switchers; they constitute approximately 8.5 percent of the longitudinal
sample. In comparison to Macpherson and Hirsch (1995) in which occupation switchers

are identified using changes in occupation codes, our sample of occupation switchers should

be less prone to mis-measurement of occupational changes.®

The rationale for using panel data to examine the effect of gender composition on wages
is to purge any bias from an unobserved individual specific component which is correlated
with PFEM. An oft cited example is that women with higher levels of unmeasured skills

may sort into male and mixed jobs (e.g. women with high leadership abilities are more

likely to become managers than secretaries).%

For example, we have information on the starting and stopping weeks of each job held by
individuals. We use the total hours worked at each job in each of the two years to identify major
jobs in the case of multiple job holders. Individuals who moved out of Canada, were found to
have moved into an institutional setting or who passed away were considered to be out-of-scope.
The LMAS longitudinal file consists of records for individuals responding in all the years covered
by the survey.

60For example, we can check that occupation switchers also experienced a job change. Macpher-
son and Hirsch’s (1995) occupation switchers are also restricted to the sample of successful
matches across annual March supplements of the CPS.

61 Among our job changers, we see a number of women moving from occupation 4111 (secre-
taries) to 1149 (managerial occupations). In our sample of initial jobs, 1.5% are in occupation
1149 and 8.0% in occupation 4111 while in our sample of subsequent jobs, the percentages are
2.4% and 6.0%, respectively.
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Note that in application only individuals who switch occupations can be used to identify
the parameter on PFEM. This is because our estimates of PF'EM are taken from 1991
census data and therefore they do not vary across years for individuals who remain in
the same 4-digit occupation. The “representativeness” of occupation switchers is therefore
important to consider when interpreting the following results.

In table 6 we present the estimates from both the 1989 levels and the panel changes
of wages, for both occupation switchers and for the whole sample. For the levels we
present both GLS2 and WLS (one-step) estimates. The latter are, strictly speaking, more
comparable to the one-step panel estimates.

For females, the results from the levels reveal that the occupation switchers are different
than the average sample member. The estimated effect of gender composition is much larger
for this group and statistically significant. That said, the panel estimates are much smaller
and a remarkable match for the estimates in table 3. Any penalty to female work is modest
relative to estimates from the United States, and statistically insignificant. This is true
whether the sample is restricted to the occupation switchers (top panel) or extended to the
sample of all workers to provide additional control for secular wage changes (bottom panel).
For men, the evidence of differences between the occupation switchers and the entire sample
of workers is not as clear cut. Also, in this case the panel estimates are larger than the
estimates from table 3, but not much different from the level estimates for the switchers.
Overall, this analysis is limited by the evidence that occupation switchers do not appear to
be representative of the sample. We do not, however, find the clear cut differences between
level and panel estimates reported for the United States by Macpherson and Hirsch (1995).
They find consistently smaller estimates of the wage penalty using panel, rather than levels,

estimators.
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5.4. A Comparison to the Results of Other Canadian Studies

How do these results compare to those of other Canadian studies? As noted above, the
Canadian literature is very small. Baker et al. (1993) obtain an estimate of « for females
of 0.055 (0.034) in 1985 using the gender composition of 2-digit occupations. This is not
inconsistent with our small estimates for females, as they also show that the estimated
parameter on PFEM is more positive (less negative) as you aggregate occupations, and
our results are based on the gender composition of 4-digit occupations.

Reilly and Wirjanto (1999) report much larger estimates of a penalty to “female work”,
defined at the establishment level rather than the occupational level, for the Maritime
provinces in 1979: -0.293 (0.110) for females and -0.223 (0.083) for males. In addition
to the difference in year, differences in sample and the definition of PFEM complicate
direct comparison of these results with the estimates here. First, Reilly and Wirjanto’s
results are for three provinces. Second, they restrict their sample to full time workers,
and their sample does not include the governmental and finance sectors. Third, they use
a smaller (and different) set of control variables. Finally, and perhaps most importantly,
Reilly and Wirjanto measure PF /M at the establishment, rather than the occupational
level. Conditional on some broad occupational controls, their definition of a female job
is work in a firm that has a high proportion of females. Our definition of a female job is
an occupation that has a high proportion of females, even if the work is completed at a
mostly male firm. Of course, the two definitions are related as many women who work in
female occupations may also work in female firms. Alternatively, the Reilly and Wirjanto
study speaks to the debate surrounding policies such as affirmative action and employment
equity, while the analysis here is related to the debate over comparable worth /pay equity

programs.
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6. GENDER GAP AND GENDER COMPOSITION

Pay equity/comparable worth legislation has been enacted in some jurisdictions in an
attempt to reduce the gender gap, understood to be mainly caused by occupational seg-
regation. The specific target and the evaluation of these policies thus is typically debated
against the background of the gender wage gap. There is some interest, therefore, in
discovering how PF EM contributes to the difference in wages between males and females.

From our first stage regressions we have

(12) nwi = FIX7 &l - 00Cy,

where we now add superscripts to distinguish estimates for males and females (j = M, F')

and the overbar denotes the relevant mean. This implies

(13) (mw —Inw?) = (BYXM — gFXTF) 1 (@ . OCCM —af - OCCF).

The second term on the right hand side of (13) is just that part of the log wage differen-
tial that is accounted for by differences in the occupation effects and the distribution of

individuals across occupations. Similarly, from the second stage regressions we have
(14) al =N 13 . PFEMI.

A standard Oaxaca decomposition of the second stage equations for males and females

yields

(15) (@M —aF) = O™ — \F) 4 3M(PFEM™ — PFEMT) + PFEMT(FM —3F).

Equations (13) and (15) are related by noting that &, - OCCY in (13) is implicitly the sum
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Z{il 64{ . OC’C’{, and that &/ = Z{il 64{ . OC’C’{ when we use GLS2 to estimate the second
stage regression.%? Therefore, under the GLS2 weighting scheme equation (15) provides a
decomposition of that part of the log wage gap that is accounted by male/female differences

in both occupational employment and occupational returns. Note also from (14) that
(16) (AM - PEEMM — 37 . PEEMY),

is just that part of the wage gap due to differences in both the average femaleness of
employment and the associated penalties.

One way of viewing (16) is as an (ceteris paribus) estimate of the potential effect
of policies aimed at eliminating the correlation of wages with PFEM on the log wage
differential (i.e. if ¥ = ~¥ = 0).%° Estimates of (16) are easily constructed for 1988
using average PFEM from table 1 and the GLS2 estimates of +/ for this year from table
3. The estimates range from -0.04 to 0.02.%* The results using estimates from table 4 are
similarly small. Therefore, the aggregate effect of v and PFEM is very modest. While
females are penalized by a much larger average value of PFEM, they gain from having
much smaller estimates of . Since the log wage gap in Canada was 0.27 in 1988, these
results suggest that all else equal, eliminating the effects of gender composition on wages

would have limited effect on the log wage differential.

62Note that OCC]‘Z is a 0/1 variable.
63Note we are ignoring any obstacles pay equity policies might face in achieving this goal. See,

for example, Johnson and Solon (1986).
64The estimates are -0.042, 0.019, 0.014 and 0.005 for specifications one through four
respectively.
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7. DiscussioN AND CONCLUSIONS

Our analysis of the effect of gender composition on wages in Canada has uncovered some
surprising differences from the evidence for other countries. Estimates of the relationship
between wages and gender composition can be sensitive to the choice of estimation strategy
and the inclusion of any additional control variables. Although there is some heterogeneity
across subgroups, most estimates for women are quite modest and typically statistically
insignificant. The estimates for men, however, are uniformly negative, revealing a more
substantial penalty for work in female jobs.

These results contrast with estimates from the large U.S. literature in this area. For
example, Macpherson and Hirsch (1995) report that males and females in the United States
faced quite similar, negative effects of gender composition on wages in 1987 and 1988. While
our estimates for males are roughly comparable to these results, the estimates for females
are quite different.®> An important finding in the analysis of Macpherson and Hirsch is
substantial reductions in the wage penalty to female jobs when they control for detailed
job characteristics, suggesting the lower wages in female jobs are related to (typically)
unobserved job attributes or requirements. For Canadian women, the addition of these
characteristics would appear to have a more dramatic effect driving the estimates to zero.
Macpherson and Hirsch also report substantial reductions in the wage penalty when they
attempt to control for unobserved tastes and ability using panel data. In contrast, our
longitudinal and cross-sectional analyses offer mostly the same conclusions.

Analysis at finer levels of aggregation reveals some heterogeneity in the penalty across
groups, but the size of these penalties is sensitive to the choice of control variables. In leaner
specifications, females who are university graduates face significant penalties to working in

65 As noted above, in Baker and Fortin (1999b) we argue that a large part of the Canada/U.S.

difference for females is accounted for by cross-country differences in unionization and differences
in the wage premiums to certain “public goods” sector jobs.
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female jobs relative to co-workers in male jobs. Larger negative penalties are also found
for females in full-time non-unionized work and in public administration. An interesting
property of the latter two estimates is that they depend on the relative wages in “mixed”
jobs, that would be nominally untreated by pay equity legislation. When a more complete
set of occupational controls is included, all penalties for women in female jobs disappear.
The corresponding penalties for males are more uniform across the different econometric
specifications and decompositions of the data.

Our evidence is from a period (1987-1988) when the labour market was mostly un-
touched by the effects of pay equity legislation. Since this time, pay equity programmes
have been introduced to the public sectors of most provinces, the private sector of On-
tario, and more recently to the private sector of Quebec. The results of this study provide
some perspective on the “target” for these initiatives, as well as any further extensions of
comparable worth in other provinces.

The aggregate relationship of wages with gender composition is typically a rallying
point for advocates of pay equity legislation. Our results suggest that for women this
aggregate relationship is very small and perhaps zero. Correspondingly, a simulation of the
contribution of occupational gender segregation to the aggregate gender wage differential
is quite modest. This raises the question whether a universal pay equity program would
provide widespread benefits to women.

There are at least two important caveats to these conclusions. First, our results do not
preclude the existence of low paid female jobs, such as waitresses and cashiers. However,
there are some women who are equally low paid in mixed and males jobs: sales clerks and
food preparation workers (mixed), and material handlers (male). More importantly, some
women hold female jobs that are relatively highly paid, such as nurses and teachers. As a
result, the gender composition of employment does not have a strong consequence for the
low pay of women at the aggregate level. That is, women are not low paid because and only

when they work in female jobs. As figures 3 and 4 clearly show, in all types of jobs (female,
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mixed and male) women face gender wage differentials. Women working in female jobs are
not at a larger disadvantage relative to their male counterparts than women working in
mixed and male jobs. If there is “systematic” gender discrimination in the labour market,
it is against women, not just against women in female jobs.¢

Second, we do find significant penalties to female work for males, and certain groups
of females in some specifications. Therefore, the potential impact of selective pay equity
programs may be greater for these individuals. As in many previous studies of comparable
worth programs, these predictions are simulations and speculation based on inference from
“pre-legislation” labour markets. Evaluations of the actual impacts of the pay equity
initiatives of the 1990s will provide an important test of their validity. These, as well as
further study into the reasons many female jobs in Canada do not attract a sizeable wage

penalty, remain important topics for future research.%”

66Using data from the Survey of Labour and Income Dynamics, Drolet (1999) has indeed found
that even after controlling for a wide set of variables, including detailed experience variables, a
substantial portion of gender wage differentials remains unexplained. That part of the gender
wage gap is usually thought to be a discriminatory wage differential.

67Baker and Fortin (1999a) investigate the effects of Ontario’s extension of pay equity to the
private sector in the early 1990s.
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TABLE 1
Canada/U.S. Comparison of Mean Wages, Gender Composition, Wage—Composition Relationship and Wage Gap by Job Types

Women Men
Female/

Male
Sample N Wage PFEM ﬁ N Wage PFEM a Wage Ratio
1987:Canada
All jobs 17810 9.87 676 .006 (.061) 21500 13.03 254 -.130 (.052) 758
Female jobs 10801 9.95 .858 -.006 (337) 1627 12.36 773 -.342 (.427) .805
Mixed jobs 5617 9.47 467 -.792 (.369) 6277 13.04 437 -.492 (.359) 726
Male jobs 1392 10.76 .190 758 (.251) 13596 13.11 .091 110 (.151) 821
1988:Canada
All jobs 14868 10.88 .668 -.028 (.060) 17739 14.23 251 -.145 (.052) 765
Female jobs 8815 10.91 857 -.082 (.320) 1324 13.94 77T -.603 (.399) 783
Mixed jobs 4876 10.62 465 -.992 (.381) 4963 13.89 435 -.780 (.364) 765
Male jobs 1177 11.80 .189 913 (.156) 11452 14.41 .099 175 ( 156) 819
1987:United States
All jobs 80009 9.70 675 -.228 (.062) 87713 13.55 .265 -.022 (.069) 716
Female jobs 50877 9.07 841 175 (.271) 7899 11.76 742 -.844 ( 315) 771
Mixed jobs 22875 10.90 438 -.065 (.318) 29615 15.14 405 -.199 (.377) 719
Male jobs 6257 10.53 191 -.501 (.295) 50199 12.90 .108 -.130 (.228) 816
1988: United States
All jobs 76979 10.16 670 =227 (.062) 84009 14.01 .266 -.028 (.069) 725
Female jobs 48518 9.52 .839 .130 (.278) 7498 12.00 743 -.812 (337) 793
Mixed jobs 22311 11.33 436 -.059 (.310) 28341 15.69 404 -.205 (.381) 722
Male jobs 6150 10.93 187 -.292 (.288) 48170 13.35 .108 -.093 (.231) 818

NOTES

Average wages in 1988 Canadian dollars (exchange rate used is 1.2174). Calculations are from the 1987 and 1988 LMAS for Canada and from the 1987 and 1988 CPS ORG for the
United States. The estimated v from the WLS and feasible GLS strategies are identical. The corresponding estimated standard errors, in parentheses, are from the two stage estimation
strategy that used the sum of the individual level (i.e., LMAS or CPS) weights (by occupation) as weights.



TABLE 2
Means of Selected Variables

Women Men

Variable 1987 1988 1987 1988
Wage (1988 Canadian$) 10.32 10.88 13.57 14.23
Age 36.4 36.5 37.2 37.2
Education:

Primary .070 .063 108 104

Some High School 104 101 142 130

High School Grad 381 .362 348 341

Some Post-Secondary 107 101 .096 .097

Post-Secondary Degree 189 210 143 162

University Degree .149 .164 .164 167
Part-time 217 .226 041 .042
Married 670 .665 710 .690
Visible Minority .054 .052 .052 .051
Metropolitain Area .652 731 .630 703
Industrial Sector:

Agriculture, 013 011 .025 .023

Forestry and Fisheries

Mining .006 .006 .029 .029

Construction 013 017 .086 .085

Manufacturing

Nondurable .080 073 .102 110

Durable .049 .047 .156 159

Transportation and .050 .046 A11 116

public utilities

Trade 163 161 .156 156

FIRE .088 .088 .042 .040

Business and .056 .062 .042 .043

professional services

Consumer services A17 121 .061 .055

Medical, welfare, and 294 291 097 .098

educational services

Public administration .070 075 .093 .086
Federal .020 .020 041 .042
Provincial (State) 028 .029 .029 .023
Local .016 .016 .034 .035
Union coverage 561 A71 A41 452
Tenure 5.67 5.78 7.67 8.00
Establishment Size:

5 <20 379 376 321 .300

20 <=5 < 100 316 298 .330 .320

100 <= s < 500 .206 203 231 237

s >= 500 .099 122 118 142

No. of observations 17,810 14,868 21,501 17,739




TABLE 3

Estimated effects of gender composition on wage levels in Canada

Specification: WLS GLSO0 GLS1 GLS2 WLS GLSO GLS1 GLS2

Women: 1987 1988
1. Human capital -.031 -.146 -.091 -.004 -.035 -.013 -.013 -.023
(.012) (.057) (.052) (.047) (.014) (.060) (.055) (.046)
2. 14 Sectoral -.096 -.108 -.056 -.040 -.108 -.035 -.012 -.067
controls (.012) (.051) (.045) (.036) (.013) (.054) (.050) (.037)
3. 2+Individual -.094 -.120 -.066 -.041 -.101 -.033 -.012 -.062
characteristics (.012) (.049) (.043) (.034) (.013) (.051) (.047) (.035)
4. 3+Occupational -.105 - 117 -.095 -.108 -.069 -.075 =077 -.068
averages (.018) (.058) (.053) (.029) (.017) (.063) (.059) (.031)

No. of occupations 380 378

Men: 1987 1988
1. Human capital -.285 -.207 -.229 =217 -.298 -.274 -.252 -.228
(.012) (.042) (.040) (.036) (.014) (.042) (.040) (.038)
2. 14 Sectoral -.123 -.081 -.099 -.052 -.165 -.164 -.141 -.104
Controls (.013) (.039) (.031) (.033) (.011) (.039) (.037) (.034)
3. 2+Individual -.129 -.076 -.095 -.067 -.149 -.151 -.131 -.110
characteristics (.013) (.037) (.034) (.030) (.016) (.037) (.035) (.031)
4. 3+Occupational -.097 -.112 -115 -.095 -.166 -.246 -.204 -.161
averages (.018) (.047) (.043) (.033) (.019) (.047) (.044) (.033)

No. of occupations 473 456

NOTES

Estimated standard errors are in parentheses. WLS refers to the one-step estimation strategy using LMAS sample weights. GLS’s refer to the two-stage estimation strategy. In GLS0 no
weights are used in the second stage. For GLS1, the observations are weighted by the WLS estimates of the sampling variances of the dependent variable from the first stage regressions.
In GLS2 the sum of the individual level (i.e., LMAS) weights (by occupation) are used as weights. Human capital conditions on a quartic in age and on six education classes. Sectoral
controls add dummies for province (10), metropolitan area, industry(12), employment in the federal, provincial, and local public service, union status and part time work. Individual
characteristics include dummy for married, visible minority, tenure, firm size (4), number of preschool children (up to 3), number of older children (up to 3), when available. Occupational

averages are the averages of the individual explanatory variables by 4-digit occupation.



TABLE 4
The Role of CCDO Occupational Characteristics

in the Effect of Gender Composition on Wages in Canada — 1988

Women Men
Specification: WLS GLS2 WLS GLS2
5. 3+4Educational requirements® -.013 -.011 -.145 =177
(.014) (.026) (.015) (.025)
6. 5+Hazards” 011 019 -109 -125
(.015) (.028) (.017) (.032)
7.  6+Strength physical demands® -.026 -.036 -.102 -.155
(.018) (.028) (.018) (.030)
8. 7+Outside-Inside work? -.037 -.025 -.098 -.118
(.019) (.032) (.018) (.034)
Similar specifications
with full-set of occupational averages of individual characteristics
9.  4+4Educational requirements® -.014 -.014 -.137 -.134
(.019) (.033) (.019) (.034)
10.  9+Hazards? .003 003 -119 -115
(.020) (.035) (.021) (.036)
11. 104Strength physical demands® -.021 -.019 -.106 -.103
(.023) (.040) (.022) (.038)
12. 114+Outside-Inside work? -.039 -.038 -.098 -.096
(.024) (.040) (.022) (.039)
No. of occupations 378 456

NOTES

WLS refers to the one-step estimation strategy using LMAS sample weights. The GLS2 estimates are from
the feasible GLS strategy where the sum of the individual level (i.e., LMAS or CPS) weights (by occupation)

are used as weights in the second stage. Estimated standard errors are reported in parentheses.

@ Fducational requirements include CCDO general educational development (GED), measured in years of

education and specific vocational training (SVP), measured in months.

b Hazards is CCDO-EC 6.

¢ Strength and physical demands include the CCDO following physical demands (PA) codes: sedentary
work-medium work PA-1: S,S-L,S-M, heavy work to PA-1: H and VH; bending to PA-3; visual skills to

PA-7; and motor coordination to the sum of PA-2-4-8.

4 Qutside and inside work are the CCDO-EC 1 and denote work location.



TABLE 5

Gender Composition Coeflicients on Wages among Alternative Worker Groups — 1988

(1)

(2)

(1)

(2)

Specification: No controls Sectoral Occupational No controls Sectoral Occupational
Group NC Controls Controls NC Controls Controls
Women Men
Age:
16-29 307 -.075 -.057 .039 380 -.323 -.192 -.181
(.061) (.041) (.040) (.052) (.036) (.045)
30-44 307 -.059 -.109 -.013 417 -.037 -.055 -.118
(.071) (.047) (.046) .051) (.042) (.048)
44-69 246 102 .009 -.047 392 -.084 -.072 -.048
(.079) (.055) (.061) (.067) (.053) (.057)
Education:
Drop-out 230 -.113 -.087 -.047 355 -.518 -.257 -.205
(.060) (.052) (.059) (.054) (.043) (.051)
High School 294 -.028 -.032 .036 394 -.322 -.094 -.159
(.052) (.038) (.038) (055) (.040) (.043)
Post- 260 .045 -.001 .050 365 -.294 -.165 -.116
secondary (.063) (.049) (.051) (.054) (.040) (.061)
University 179 -.095 -.184 .035 253 -.184 - 177 -.006
(.081) (.066) (.087) (.084) (.075) (.083)
Union coverage status:
Nonunion 342 -.182 -.136 -.029 415 -.211 -.214 -.240
(.059) (.042) (.041) (.071) (.046) (.053)
Union 287 .025 .044 .022 416 -.016 018 -.127
(.061) (.060) (.044) (.038) (.030) (.032)
Hours status:
Part-time 211 353 .169 -.095 181 -.168 -.148 =427
(.099) (.066) (.076) (.122) (.096) (.120)
Full-time 373 -.097 -.107 -.034 456 - 117 -.094 -.093
(.058) (.035) (.031) (.051) (.034) (.035)




TABLE 5 (continued)

(1) (2) (1) (2)
Specification: No controls Sectoral Occupational No controls Sectoral Occupational
Group NC Controls Controls NC Controls Controls
Women Men
Establishment Size:
Less than 322 -.034 -.074 -.048 404 -.258 -.125 -.231
100 employees (.062) (.042) (.045) (.057) (.042) (.047)
At least 321 -.007 -.047 -.013 435 -.127 -.078 -.081
100 employees (.060) (.041) (.036) (.048) (.034) (.037)
Industrial Sectors:
Public 138 -.266 -.204 .026 184 .000 -.155 -.030
Administration (.078) (.057) (.065) (.079) (.053) (.061)
Medical, 136 -.062 041 .009 159 195 208 .166
Welfare, and (.111) (.072) (.076) (.112) (.091) (.083)
Educational
Services
Other 364 -.214 -.147 -.022 427 -.348 -.176 -.231
Sectors (.053) (.038) (.032) (.054) (.038) (.035)
NOTES

The ”Sectoral Controls” specification corresponds to specification 2 in table 3. It includes human capital controls plus dummies for province (10), metropolitan area, industry(12),
employment in the federal, provincial, and local public service, union status and part time work. The ” Occupational Controls” specification corresponds to specification 5 in table 4. Tt
includes the sectoral controls plus individual characteristics (dummy for married, visible minority, tenure, firm size (4), number of preschool children (up to 3), number of older children
(up to 3)), the occupational averages of the individual explanatory variables and the CCDO’s general educational development (GED), measured in years of education and specific
vocational training (SVP), measured in months. The estimates presented are from the feasible GLS2 strategy where the sum of the individual level LMAS weights (by occupation) are
used as weights in the second stage. Estimated standard errors are in parentheses. NC is the number of occupations.



TABLE 6

Longitudinal Estimates of the Effect of Gender Composition (PFEM) on Wage Levels
and of Changes in Gender Composition (APFEM) on Changes in Wage Levels

Women Men
Levels Changes Levels Changes
Specification WLS GLS2 WLS WLS GLS2 WLS
1988-1989: Occupation Switchers
No controls -.228 -.228 -.068 -.081 -.081 -.200
(.060)* (.096) (.044)® (.069) (.098) (.062)
1: Human capital -.219 -.215 -.068 -.325 -.238 -.204
(.051) (.079) (.044) (.063) (.083) (.062)
2: 1+ Sectoral =217 -.189 -.059 -.281 -.174 -.230
Controls (.048) (.070) (.044) (.064) (.076) (.063)
4: 2+ Individual -.244 -.249 -.066 -.367 -.369 -.257
Characteristics (.053) (.067) (.048) (.074) (.095) (.069)
+ Occupational
Averages
No. of observations 839 1008
1988-1989: All Workers
No controls -.017 -.017 -.084 -.044 -.044 -.226
(.019) (.061) (.021)® (.018) (.048) (.024)
1: Human capital -.050 -.027 -.085 =237 -.158 -.226
(.017) (.047) (.021) (.017) (.036) (.024)
2: 1+ Sectoral -.092 -.048 -.074 -.141 -.060 -.228
Controls (.016) (.039) (.021) (.017) (.033) (.025)
4: 2+ Individual -.091 -.099 -.059 -.207 -.202 -.233
Characteristics (.022) (.035) (.022) (.021) (.033) (.025)
+ Occupational
Averages
No. of observations 9791 11815
NOTES

Estimated standard errors are in parentheses. WLS refers to the one-step estimation strategy using LMAS sample weights. The
GLS2 estimates are from the feasible GLS strategy where the sum of the individual level LMAS weights (by occupation) are used as
weights in the second stage. The levels estimates are for 1989. Because of the small number of observations relative to the number
of occupations, singularity of the matrix of occupational changes made the two-stage strategy infeasible in the case of the changes.
Estimated standard errors are in parentheses.

% Lower bound on the true standard errors.
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