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Slicing and dicing the
gender/racial earnings

differentials
Margaret Yap

Ted Rogers School of Management, Ryerson University, Toronto, Canada

Abstract

Purpose – This paper aims to explore an extensive set of determinants of earnings and to offer recent
empirical evidence of their effects on gender and racial earnings gaps.

Design/methodology/approach – Most previous studies looked at gender and racial comparisons
independently of each other. This study extends previous studies by considering the interaction
between gender and race. Using administrative data from a large Canadian firm, this paper explores
the determinants of earnings based on a standard human capital model, comparing the earnings of
white females, minority males and minority females with their white male counterparts. Both the
dummy variable approach and a decomposition analysis are employed.

Findings – The results show that ranking in the organizational hierarchy accounts for most of the
differences in gender and racial earnings, and ranking, together with human capital and job
characteristics variables, explains over 90 percent of the earnings gap.

Research limitations/implications – The analyses in the paper are based on data from a
Canadian organization with nation-wide operations. The findings may not apply to small or medium
sized enterprises in Canada and in other non-Western economies.

Practical implications – To eliminate the earnings gap, equal pay programs need to be
supplemented by effective employers’ programs and policies targeted at equal advancement
opportunity.

Originality/value – The paper uses firm-level data, which provides natural controls for variations
across firms and allows for more in-depth analysis of the impact of various factors on earnings
differentials.

Keywords Pay, Pay differentials, Gender, Canada

Paper type Research paper

Previous research on gender and racial differences in earnings in both the USA and
Canada have generally relied on data from national household or labor force surveys.
Although these surveys have large representative samples and are well designed, by
their nature they focus on data collection of supply side variables (i.e. information on
the employees) and rarely gather relevant information from the demand side (i.e.
information on the employers). Researchers and policy makers, therefore, are limited to
formulating recommendations based on information only about employees without
consideration for the employers. Studies focusing on demand-side variables are needed
to complement our extensive knowledge of the labor supply side. In Canada, the most
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comprehensive analysis of gender earnings differentials to date showed that workplace
characteristics, together with careful industry measures, explained about 60 percent of
the gender earnings gap (Drolet, 2002a). The goal of this paper is to explain the
earnings gap by considering factors on both the supply and demand sides. A better
understanding of the factors that contribute to earnings gaps can facilitate the
development of policies and programs that can be put into place to help alleviate or
eliminate such gaps.

This paper uses administrative data from a large Canadian firm. Firm-level data
offer natural controls for factors that may have an impact on earnings, but which may
be difficult to capture accurately in household surveys. Studying one particular
organization also provides implicit controls for any wage differences resulting from
different compensation strategies in different firms or industries. Focusing on one
industry/sector also ensures that any sector effects and differences in the nature of the
firm’s product market, technology, size, etc., are removed. In short, the effects of any
variables that are difficult to quantify or are unquantifiable are minimized.

Past empirical studies
Social scientists in Canada have studied the topic of gender earnings differentials for
decades. Table I provides a brief summary of selected empirical studies that address
gender/racial earnings differences in the Canadian context. The gross earnings ratio
refers to the average female earnings as a percentage of male earnings without
adjusting for productive attributes such as education and experience. The adjusted
earnings ratio refers to the percentage after taking into consideration various factors
that affect the level of earnings using multiple regression analyses. The “portion
unexplained” refers to the percentage of the earnings gap that cannot be explained by
productive attributes included in the regression model.

Ostry (1968) was one of the first studies that looked at gender differentials in
earnings in Canada. Using the 1961 Census and looking at full-time, full-year workers,
Ostry found that females made only 59 percent of males’ annual earnings. After taking
into consideration productivity-related factors, Ostry found that women earned about
20 percent less than comparable men. Using data on both full-time and part-time
workers from the 1967 Survey of Consumer Finances, Holmes (1976) concluded that
females’ gross earnings were 49 percent of males’ earnings. Schrank (1977) studied
gender differentials among the faculty members at Memorial University of
Newfoundland during 1973-1974 and found that female faculty members earned 95
percent of male faculty salaries, but only 75 percent of the gap was accounted for by
differences in identifiable attributes.

Using data from the 1971 Census, Robb (1978) found that the differential was much
larger between all males and all females than between all males and all single females
aged 30 and over in Ontario. Gunderson (1979) compared male and female full-time,
full-year workers with positive earnings in 1970 and found that female earnings were
approximately 60 percent of male earnings, with about 60 percent of the gap
unaccounted for by the observable characteristics included in the model. Cannings (1988)
analyzed gender earnings differentials in a Canadian firm by using survey data. At the
firm level, women’s earnings were 87 percent of males’ earnings, a figure relatively
higher than that found using national survey data; however, a significant portion of the
gap (70 percent) remained unexplained. Kidd and Shannon (1994) studied gender wage
differentials using the 1989 Labor Market Activity Survey and found that women earned
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Previous empirical
studies of the earnings
gap using Canadian data
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74 cents for every dollar men earned. Their model, which included the imputation of
female actual work experience and included a separate home-time variable, still left 39
percent of the gap unexplained. Findings from Coish and Hale (1995), based on data from
the 1994 Survey of Labor and Income Dynamics, are similar to those of Kidd and
Shannon: they found that women earned 78 cents for every dollar earned by men.
However, the unexplained portion in the Coish and Hale study was 88 percent.

There are also a number of researchers who have attempted to take a longitudinal
approach to assessing the earnings differentials. For example, Baker et al. (1995)
examined trends in gender differentials using Census data as well as data from the
Surveys of Consumer Finances. The authors determined that while both the gross and
adjusted earnings ratios narrowed slightly between 1970 and 1990, the portion of the
gap that was unexplained increased from 74 percent to 84 percent. Kidd and Shannon
(1997) and Gunderson (1998) also analyzed the trends in gender earnings differentials
and found similar results.

More recent studies include Statistics Canada reports using data from the 1997
Survey of Labor and Income Dynamics and the 1999 Workplace and Employee Survey
(Drolet, 2001, 2002a). Full-time and full-year female employees earned about 80 percent
of what their male counterparts earned. Drolet (2001) found that about half of the
adjusted gap could be accounted for by the explanatory variables included in the
model. Using matched employee-employer data from the 1999 Workplace and
Employee Survey (WES), Drolet (2002b) found that women were paid on average 80
cents for every dollar earned by men. The inclusion of a very extensive list of
explanatory variables that are available from WES increased the explained component
of the gender wage gap to 61 percent and also concluded that workplace characteristics
(“where you work”) account for more of the gap than “who you are”, “what you do”,
and “when you work”.

While many scholars have undertaken research on gender earnings differentials,
relatively few have looked at the racial earnings gap. Beach and Worswick (1993)
investigated racial earnings differentials among females using the 1973 Job Mobility
Survey. Their objective was to determine whether or not immigrant women suffered a
“double negative” effect on earnings. Their sample included foreign-born and
native-born females, aged 25-64, who had positive earnings in 1972. Overall, they found
that the double negative effect did not appear to hold across the board for immigrant
women, but that female immigrants with 20 years of education received, on average,
earnings that were 9 percent to 17 percent lower than their native-born counterparts.

Christofides and Swidinsky (1994) analyzed the earnings differentials among a
number of race/gender groups. Using the 1989 Labour Market Activity Survey, they
determined that when compared to white males, gross earnings figures were 76 percent
for white females, 83 percent for minority males, and 74 percent for minority females.
After adjusting for various observable characteristics, significant gaps still existed.
Studies by Baker and Benjamin (1997) and Hum and Simpson (1999) focused
specifically on racial earnings differentials. Based on a sample from the 1991 Census,
they found that Blacks, South Asians, Southeast Asians, and Chinese respondents
earned 81 percent to 96 percent of white males’ earnings. Over 80 percent of the
adjusted gaps between white males and Blacks and South Asians remained
unexplained, whereas only 27 percent remained unexplained for Chinese respondents.
Hum and Simpson (1999), on the other hand, estimated a regression model with a single
visible minority dummy variable and found that visible minorities suffered a wage
disadvantage of about 15 percent compared with whites. Swidinsky and
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Swidinsky (2002) provided a more recent look at the ethnic earnings differentials.
Using data from the 1996 Census, the researchers found that earnings disadvantages
for ethnic minorities fluctuate substantially from one generation to another.

Data
This paper utilizes a proprietary dataset obtained from the human resource
information system of a large Canadian firm. This dataset contains specific
compensation and demographic information on regular, full-time, non-unionized
employees as of year-end 1999. The final sample of 12,983 employees excludes those
who chose not to self-identify their ethnicities.

A firm-level dataset offers the possibility of observing variables that are either
missing from, or otherwise under-specified, in national household surveys. Variables
such as performance ratings and job level are usually not available from household
surveys because they are impossible to measure consistently due to the heterogeneity
of the target worker population. Other variables such as occupation are under-specified
as the standard occupation codes used in household surveys are so broad that they
often have many different jobs grouped together as a single category. A number of
studies have found occupational segregation to be a significant determinant of the
wage gap (Gunderson, 1979; Drolet, 2001). However, since the use of broad standard
occupational categories combines the effects of horizontal segregation (how employees
are allocated in different job functions) and vertical segregation (how employees are
allocated in the organizational hierarchy), it precludes the investigation and separation
of their respective effects on the gender or racial differences in employment outcomes.
The more precise and narrowly defined job categories that firm-level data provide not
only allow us to investigate the impact of human capital variables on employment
outcomes, but also allow the disaggregation of the effects of horizontal and vertical
segregation.

Administrative data can also offer a higher level of accuracy and integrity for
variables such as annual salaries, tenure, and age, as compared to retrospective
survey data. The dataset used in this paper contains a number of variables not
usually available in conventional datasets: job level, incidence of promotion, break(s)
in service, and incidence of separation, all of which are defined in more detail later
in the paper.

Methodology
To explore the determinants of earnings, a cross-sectional earnings model based on a
standard human capital model is employed. While most previous studies looked at
gender and racial comparisons independently of each other, this study extends
considers the interaction between gender and race. Thus, instead of including dummy
variables for race and gender, four variables to represent race and gender differences
are created:

(1) white males;

(2) white females;

(3) minority males; and

(4) minority females.

Both the dummy variable approach and a decomposition analysis will be conducted.
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A semi-log earnings equation with the productivity-related variables on the
right-hand side plus dummy variables for each of the minority race/gender groups
(with white males being the omitted or reference category) was estimated as follows:

lnY ¼ b0 þ b1WF þ b2MM þ b3MF þ b4X þ 1;

where WF, MM and MF indicate the minority gender/race combinations, i.e. white
females, minority males, or minority females. The first term (lnY) is the logarithm of
annual pre-tax earnings. X is a vector of explanatory variables, and 1 is the error term.

The dummy variable approach implicitly assumes that the coefficients of the
explanatory variables included in the model are equal for each race/gender group and
that the earnings differentials can be captured by the additive dummy variables. This
restriction of equal coefficients can be tested empirically; if it is not satisfied, separate
earnings equations for each group can be estimated, allowing the coefficients to vary
between groups.

Estimating separate equations for each group provides a further understanding of the
earnings differentials. Following Oaxaca (1973) and Blinder (1973), any differentials can
be partitioned into an explained portion and an unexplained portion. The explained
portion is the portion that can be explained by differences in characteristics (average
value of explanatory variables) between the two groups, while the unexplained portion is
due to differential returns (regression coefficients) on the same characteristics – often
labelled “discrimination”. The difference between the average log earnings for white
males and white females (as an example), can be written as follows:

ln �Ywm 2 ln �Ywf ¼ ðbwm
�X2 bwf

�Xwf Þ:

Using the wage structure enjoyed by white males as the competitive wage structure[1] in
the absence of differential wage treatment due to differences in gender or race, the
difference between the average log earnings for white males and white females (as an
example) can be written as follows:

ln �Ywm 2 ln �Ywf ¼ ðbwm 2 bwf Þ �Xwf|fflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflffl}
Part I

þbwmð �Xwm 2 �Xwf Þ|fflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflffl}
Part II

Part I, the “coefficients” component, represents the differential returns to characteristics
based on the mean characteristics of the disadvantaged group, while Part II, the
“attributes” component, represents the effect of differences in characteristics (valued at
the returns to the advantaged group) on wages.

A number of researchers have suggested various ways of estimating a competitive
wage structure using the white male’s wage structure (Oaxaca, 1973; Reimers, 1983;
Cotton, 1988; Neumark, 1988). In general form, if b * is the competitive wage structure
in the absence of differential wage treatment due to differences in gender or race, the
above can be rewritten as:

ln �Ywm 2 ln �Ywf ¼ bwm 2 b*
� �

�Xwm|fflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflffl}
Part I

þ b* 2 bwf

� �
�Xwf|fflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflffl}

Part II

þb* �Xwm 2 �Xwf

� �
|fflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflffl}

Part III

Part I, the first component of the right-hand side, captures the preferential treatment
enjoyed by white males, over and above the competitive wage structure, whereas Part II
captures the disadvantage suffered by white females, relative to the competitive wage

Gender/racial
earnings

differentials
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structure. The sum of these two components represents the total unexplained portion
of the gap. The last component, Part III, provides an estimate of the returns to average
characteristic or endowment differences between the two groups and represents the
explained portion of the gap.

The dependent and independent variables
The dependent variable in our study is the natural logarithm of employees’ annual
base salaries in 1999[2]. Because compensation information in most other surveys is
recorded in broad ranges, researchers are forced to use estimates in their analyses.
Salary information from a firm’s administrative system – as is used in this study –
provides the exact salaries of the employees.

Most of the independent variables considered in our model are commonly used in
wage studies, including educational attainment, age, tenure[3], and region of work. In
addition to these standard human capital model variables, our study also allows us to
investigate factors not previously explored in past studies, thus increasing our ability
to explain the gender and racial differences in compensation. These include
performance ratings (a proxy for productivity), job family (a measure of horizontal
segregation), job level (a proxy for vertical segregation), incidence of promotions (a
proxy for career advancement), and incidence of termination and breaks in service
(measures or proxies for labor force attachment).

Most of the variables included in this analysis are self-explanatory; however, below
is a brief discussion of some of the variables that are specific in this firm-level dataset.

Job level
Job level is included in the analyses as a measure for vertical segregation. Jobs within
organizations are systematically ordered in a hierarchy, to facilitate their human
resource management and business processes. In the firm used in this study, the
ordering is based on the complexity of the job, thus providing a consistent ranking for
the level of responsibilities and compensation. The methodology used to determine an
employee’s respective job level is consistently applied to all employees. This job level
information allows the investigation of the impact of vertical segregation between
genders and between whites and non-whites. As depicted in Figure 1, while white
males are concentrated at higher job levels in the organizational hierarchy, the
representation levels of white females, minority males, and minority females are more
likely to occupy roles at lower job levels.

Incidence of promotion
The explicit ranking of jobs and the longitudinal nature of the data enable a clear
definition of promotion. Since employees are assigned a certain job level, any
reclassification to a higher level can be classified as a promotion. Studies have shown
that promotions have positive effects on earnings levels (Baker et al., 1994a, b; McCue,
1996; Bognanno, 2001); however, the effects may differ for men and women. In their
study, Hersch and Viscusi (1996) found that promotions lead to higher wage levels for
men but have no significant impact on the wage levels for women. Data for the years
1991-1995 from the British Household Panel Survey showed that although men and
women were being promoted at similar rates, promoted men were found to receive
wages 20 percent higher than unpromoted men, whereas wages of promoted women
were only 9.8 percent higher than those of unpromoted women (Booth et al., 2003).
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Lazear and Rosen (1990), on the other hand, showed that promoted women gained
higher average wages than promoted men because the average promoted woman was
of higher ability. Cobb-Clark (2001) also found that young women experienced wage
gains at promotion that were 2.4 percent to 5.6 percent higher than those for promoted
men and that promotions increased the rate of wage growth for promoted women much
more than for promoted men. Including this variable in our model will allow us to
control for this positive effect.

Break(s) in service
Because consecutive years of the year-end files can be compared, the data provide
information as to whether or not each employee’s service with the company is
continuous. Employees who left the firm but were subsequently rehired are assigned
the same identification number. This allows the derivation of the “break(s) in service”
variable. Other reasons for “break in service” include educational, maternity/paternity,
or other personal leaves that crossed calendar years between 1995 and 2000. Though
limiting to some extent, this information can offer insight into how interrupted tenure
affects employment outcomes.

Incidence of and reason for separation
In addition to information on the incidence of separation of employment from the firm,
information on the reason for termination is also available. The ability to identify the
reason for termination provides opportunities to understand the nuances behind the
decision-making, from both the employer’s perspective and the employee’s perspective.
Other studies have either looked at the incidence of termination or differentiated only
between voluntary and involuntary termination. The availability of specific separation
reasons enables more in-depth analysis of whether incidence of and reason for
separation are associated with any gender or racial earnings differential.

Figure 1.
Distribution of

race/gender groups by job
level

Gender/racial
earnings

differentials
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Job family
Job family is included as a measure of horizontal segregation. A number of studies
have found occupational segregation to be a significant determinant of the wage gap
(Gunderson, 1979; Drolet, 2001). However, since the use of broad standard occupational
categories combines the effects of horizontal segregation (how employees are allocated
in different job functions) and vertical segregation (how employees are allocated in the
organizational hierarchy), such use precludes the investigation and separation of their
respective effects on the gender or racial differences in employment outcomes. The
more precise and narrowly defined job categories that firm-level data provide not only
allow us to investigate the impact of human capital variables on employment
outcomes, but also allow the separation of the effects of horizontal and vertical
segregation. As is illustrated in Figure 2, there are nine job families in this
organization. Human Resources and Corporate Services are two job families that are
female-dominated, whereas Customer Service and Research and Development are two
job families that are to be male-dominated[4].

Table II shows the descriptive statistics of the variables used in the analyses and
their definitions.

Determinants of earnings
To investigate the potential determinants of earnings, a series of hierarchical models
that build on the standard wage equation with traditional human capital variables was
estimated. Each model builds on the previous one with an additional set of variables,
including performance, firm attachment, and job family or horizontal segregation. The
final model incorporates the job level variable, which accounts for vertical segregation.
Table III presents the estimates for the various specifications of the semi-logarithm
earnings equations.

Figure 2.
Race/gender composition
of job families
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Model I in Table III shows that after controlling for region of employment, white
females and minority females earn 22 percent less than white males, while minority
males earn 6 percent less than white males. The traditional human capital variables of
level of educational attainment, age, and tenure are then added to the model. Model II in
Table III shows that these additional variables, together with the region of
employment, explained approximately half of the variation in earnings. In this model,
white females earned about 17 percent less than white males, minority males earned
about 8 percent less than white males, and minority females earned about 19 percent
less than white males. The addition of the human capital variables narrow the earnings
gaps for white women and minority women; however, the earnings gap for minority
males actually increased by two percentage points. This may be due to the fact that
about 75 percent of the minority males in this sample possessed university degrees, as
compared to only 56 percent of the white males.

Because the type of work one does will also affect the level of compensation, Model
III also includes a set of dummy variables to control for job family. As a result, the
power of the model to explain the variation in earnings increased to about 60 percent.
Under this specification, the coefficients for the race/gender dummy variables
decreased slightly. White females still earned about 16 percent less than white males.
Minority males earned about 7 percent less than white males, while minority females
earned about 17 percent less than white males. These results are quite different from
results of national studies in which occupational segregation explains a significant
portion of the racial/gender differentials. This may be due to the fact that in this
particular firm, occupational segregation is not as pronounced as it is in the broader
Canadian labor market; it may also be attributed to the fact that data from national
studies usually define occupational categories broadly, whereas job families in one firm
are more narrowly defined.

Models IV and V, which include the performance and attachment variables, further
increased the model’s ability to explain the variations in earnings. Performance was
measured by:

. an employee’s ability to exceed annual performance goals; and

. whether the employee received any promotion during the year.

Attachment was also measured by two variables:

(1) breaks in service; and

(2) incidence of separation.

These performance and attachment variables improved the model’s ability to explain
variations in earnings by a slight 3.4 percent. However, these two groups of variables
do not have any significant impact on the coefficients of the race/gender variables in
the earnings equation[5].

Model VI in Table III builds on Model V and incorporates a variable for vertical
segregation, i.e. job level. With the addition of this variable, the model explains almost
92 percent of the variations in earnings. With the inclusion of this variable, the
coefficients of the race/gender variables decreased substantially. Earnings of minority
males are no longer significantly different from those of white males. White females
earned 5 percent less than white males and minority females earned only 3 percent less
than white males.
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In this final model, the traditional human capital variables (education, age, and
tenure), job family, performance, break in service, termination behavior, actual
incidence of promotion, and job level are all significant determinants of earnings. In
general, employees possessing university degrees enjoy a higher level of earnings; in
particular, a graduate education significantly increases earnings by about 4 percent.
Both age and tenure exhibit concave relationships to earnings. Employees who exceed
their objectives enjoy a premium. Employees with long breaks in service seem to have
a higher level of earnings than those who do not, receiving a significant premium of 11
percent. This may reflect the observation that employees who experienced long work
interruptions were those who left but were then rehired by the firm after gaining
broader experience from employment with other firms. Job level has the most
significantly positive influence on earnings levels – employees’ earnings levels
increase as they move up in the organizational hierarchy[6].

Employees in all other job families earned less than those in Research and
Development. Employees who were promoted during the year earned about 11 percent
more than those who were not. With respect to the termination variables, employees
who left on their own terms (e.g. for better prospects or for personal reasons) had
higher earnings than those who stayed, whereas employer-initiated separations (e.g.
divestitures, layoffs, and dismissals) are usually associated with lower earnings.

Decomposition analyses
The model used above does not take into consideration possible differences in the
returns for productivity-related attributes between white males and the other
race/gender groups. A series of Chow tests (i.e. overall F-tests) for equality of
coefficients was conducted to test the null hypothesis that the coefficients were the
same for the different race/gender groups. The results confirmed that the null
hypothesis can be rejected and that the coefficients were different for each of the pairs.
Accordingly, separate earnings equations for each of the race/gender groups are
proposed in order to carry out the decomposition analyses.

Applying the decomposition technique suggested by Oaxaca (1973), the earnings
gap can be decomposed into two parts:

(1) an explained portion due to differences in productivity-related factors (or
attributable to differences in endowments); and

(2) an unexplained portion that most literature attributes to discrimination.

Tables IV-VI provide a summary of the decomposition of earnings differentials
grouped into the explained and unexplained portions for the three different
comparisons:

(1) white males/white females;

(2) white males/minority males; and

(3) white males/minority females.

These tables provide estimates of the contribution of each of the variables included in
our model to the overall earnings differentials. In general, a positive number indicates
an advantage to the advantaged group, increasing the earnings gap, while a negative
number denotes an advantage to the disadvantaged group, thereby decreasing the
earnings gap.

Gender/racial
earnings

differentials
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Table IV shows the decomposition of the earnings gap between white males and white
females. The logarithm of average earnings for white males is 11.1825 and the logarithm
of average earnings for white females is 10.9244. Therefore, white males have an overall
earnings advantage of 0.26 log points. This gap can be broken down into two parts:

(1) 0.217 log points (or 84 percent of the gap) can be attributed to endowment
differences; and

(2) 0.0412 log points, representing 16 percent of the gap, remain unexplained.

Note that this unexplained portion is very similar to the estimate of 5.1 percent
obtained from the dummy variable technique (see Model VI in Table III). A substantial
portion of the explained portion of the gap can be attributed to the job level variable,
which accounts for 0.1711 of the total explained difference of 0.2168 log points. Using
the pooled structure as the competitive wage structure in the absence of differential

IJM
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Competitive wage structures
(1) White male (2) Pooled structure

Explained Unexplained Explained Unexplained

Education 0.0082 0.0079
Age 20.0001 20.0001

482 Tenure 0.0028 0.0031
Performance
Break in service

20.0003
20.0007

20.0003
0.0000

Job level 0.1711 0.1728
Job family 0.0314 0.0288
Advancement 0.0005 0.0005
Attachment 0.0025 0.0027

Table IV. Region 0.0015 0.0012
Summary of Total 0.2168 0.0412 0.2165 0.0415
decomposition results, Standard error (0.0075) (0.0029) (0.0073) (0.0021)
year 1999 84 percent 16 percent 84 percent 16 percent

Competitive wage structures
(1) White male (2) Pooled structure

Explained Unexplained Explained Unexplained

Education 20.0016 20.0109
Age 0.0012 0.0011
Tenure 0.0105 0.0107
Performance 0.0017 0.0018
Break in service 20.0002 20.0002
Job level 0.0729 0.0734
Job family 20.0172 20.0169
Advancement 0.0003 0.0003
Attachment 20.0020 20.0016

Table V. Region 20.0027 20.0027
Summary of Total 0.0530 0.0034 0.0550 0.0014
decomposition results, Standard error (0.0073) (0.0025) (0.0073) (0.0022)
year 1999 94 percent 6 percent 98 percent 2 percent



treatment, white males enjoyed an advantage of just over one percentage point, while
white females suffered a disadvantage of about three percentage points.

Table V shows the decomposition of the earnings gap between white males and
minority males. The logarithm of average earnings for white males is 11.1825 and the
logarithm of average earnings for minority males is 11.1261. Therefore, white males
have an overall earnings advantage of 0.0564 log points. This gap can be broken down
into two parts:

(1) 0.053 log points (94 percent of the gap) can be attributed to endowment
differences; and

(2) 0.0034 log points (6 percent of the gap) remain unexplained.

Again, a substantial portion of the explained component of the gap is due to the job
level variable. The variables that give minority males a small advantage are education
and job family. The extent of discrimination against minority males (0.0034 log points)
is again similar to the result obtained from the dummy variable technique (see Model VI
in Table III). As the unexplained portion is relatively small, the advantage enjoyed by
white males and the disadvantage suffered by minority males are minuscule when
using the pooled structure as the competitive wage structure in the absence of
differential treatment.

Table VI shows the decomposition of the earnings gap between white males and
minority females. The logarithm of average earnings for white males is 11.1825, and
the logarithm of average earnings for minority females is 10.9367. Therefore, white
males have an overall earnings advantage of 0.2458 log points. This gap can be broken
down into two parts:

(1) 0.2141 log points (87 percent of the gap) can be attributed to endowment
differences; and

(2) 0.0316 log points (13 percent of the gap) remain unexplained.

Again, a substantial portion of the explained portion of the gap can be attributed to the
job level variable. None of the wage-determining factors gives the minority females any

Competitive wage structures
(1) White male (2) Pooled structure

Gender/racial
earnings

Education

Explained

20.0063

Unexplained Explained

20.0059

Unexplained differentials

Age 0.0035 0.0030
Tenure 0.0156 0.0160 483
Performance
Break in service

0.0020
20.0013

0.0020
0.0004

Job level 0.1991 0.2018
Job family 0.0042 0.0043
Advancement 20.0004 20.0004
Attachment 20.0009 20.0006
Region 20.0014 20.0014 Table VI.
Total 0.2141 0.0317 0.2192 0.0266 Summary of
Standard error (0.0120) (0.0042) (0.0120) (0.0036) decomposition results,

87 percent 13 percent 89 percent 11 percent year 1999



endowment advantage that has a substantial impact on their earnings. As in the above
two analyses, the estimated amount of discrimination (0.031 log points) is similar to the
estimate obtained from the dummy variable technique (see Model VI in Table IV).
Using the pooled structure as the competitive wage structure in the absence of
differential treatment, white males enjoyed an advantage of a little over one percentage
point and white females suffered about three percentage points disadvantage. Using
the pooled structure as the competitive wage structure in the absence of differential
treatment between white males and minority females, white males enjoyed an
advantage of less than half a percentage point while minority females suffered an
approximate two-and-a-half percentage point disadvantage.

From this decomposition exercise, 84 percent to 88 percent of the earnings gap
between white males/white females and white males/minority females can be
explained by variables included in our model. In the comparison between white males
and minority males, 95 percent of the gap can be accounted for. While this does not
necessarily imply an absence of unequal treatment, it does provide clues to the
measures one might take to minimize or reduce the gap.

Limitations
Although the analyses in this paper shed light on the effects of vertical segregation,
horizontal segregation, attachment and performance variables on earnings, there are a
number of limitations that come with the use of the administrative data used. First,
because information on employees’ past work experience was not captured on the
firm’s administrative data, previous work experience may have had an impact on the
starting salaries of employees when they first joined the firm.

Second, the measure of the visible minority variable does not indicate “ethnicity”
which poses a limitation as numerous researchers have found that the experience
among racial minority groups is not homogeneous. For example, Howland and
Sakellariou (1993) found that the earnings differentials ranged from 2 percent for South
Asian males to 21 percent for Black males, and from 4 percent for South Asian women
to 5 percent for Black women.

Finally, findings from a large Canadian organization with nationwide operations
may not be generalizable to the overall Canadian labor market and may not apply to
small or medium-sized enterprises or to organizations in non-Western economies. For
example, the relatively small impact of horizontal segregation may be a result of the
limited breadth in jobs found within a single firm rather than in the overall labor
market, where women and minorities are mostly concentrated in lower paid segments
of the labor market. The firm’s compensation practices may also deviate from that of
the overall Canadian labor market. As a large employer with national presence, the
firm may be more concerned about internal and external equity in order to retain their
best talent.

Conclusion
Drawing on data from a large Canadian firm in the late 1990s, this paper revisited the
determinants of earnings and their effects on gender and racial earnings gaps. The
findings suggest that there is indeed a significant difference in earnings levels between
white males and white females and minority males and minority females. The most
important factor in explaining the differences in earnings between groups is job level,
or one’s position in the organizational hierarchy. This finding may signify that if white
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females, minority males, and minority females are given equal access to career
advancement opportunities, the aggregate race/gender earnings gap will narrow.

To explore the determinants of earnings, an extensive range of explanatory
variables previously not available in the Canadian context is employed. In addition to
the standard conventional human capital variables, the analysis includes performance
and attachment variables, job family, and job level. After controlling for these
variables, the adjusted earnings gaps significantly decreased for all groups when
compared to white males. White and minority females suffered disadvantages of just
over 5 percent and 3 percent respectively, whereas there were no significant differences
in earnings between white males and minority males. Our final model explained over
90 percent of the variation in earnings between white males and the three race/gender
minority groups (see Figure 3). All the variables in our model are significant in
predicting the level of earnings, with job level appearing to be the most influential
variable affecting earnings.

Although the magnitudes are small, both white and minority women suffer
statistically significant earnings disadvantages, as compared to white males. Using
the Oaxaca-Blinder decomposition technique, gender and racial earnings
differentials are partitioned into an explained component attributable to
differences in observed characteristics and an unexplained component. Relative to
previous research where almost half of the earnings gaps remained unexplained, 80
percent to 90 percent of the earnings gap can be accounted for by the variables
included in the final model.

It is not possible to establish conclusively that the unexplained differences are
due to discrimination, as some of the variables included in the final model may
themselves reflect differential treatment by gender and race. However, the relatively
small “adjusted” gaps experienced by white and minority females do not necessarily
imply that there is an absence of unequal treatment. Analyses of the determinants
of employment outcomes using firm-level data significantly reduce the unexplained
portion of the differences. It is important to note that the variables that accounted

Figure 3.
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for the explained portion of the differences may also signal barriers that impede
individual development and access to opportunities. Even though the unexplained
gender/racial earnings differentials appear small in magnitude, the explanatory
variables may themselves be sources of differential treatments. As the analyses
have shown, job level is a key variable in determining wage levels. Thus, different
promotion structures for different race/gender groups may have a substantial
impact on the earnings gaps.

Companies and firms need to evaluate their career advancement practices, policies,
and programs and provide a positive, supportive, and inclusive environment for all
workers, irrespective of gender or race, and minimize or eradicate any marginalization,
disadvantage, and discrimination experienced by women and racial minorities. The
outcome is a win-win situation, in which individuals can fully develop and utilize their
skills and potential and employers can reap the benefits of the contributions of their
employees.

Notes

1. A number of researchers have suggested various ways of calculating the competitive wage
structure b *. Oaxaca (1973) suggested the use of the wage structures of either the
advantaged group (Oaxaca I) or the disadvantaged group (Oaxaca II) as the competitive
wage structure in the absence of discrimination. Reimers (1983) suggested that the
non-discriminatory wage structure would be the average of the advantaged group and the
disadvantaged group, i.e. V ¼ 0:5I or b* ¼ 0:5bwm þ 0:5bwf. Cotton (1988) chose a
weighting scheme that scaled the bs by the proportion of workers belonging to each of the
groups in the total population, i.e. V ¼ pwmI or b* ¼ pwmbwm þ ð1 2 pwmÞbwf. Both Cotton
and Reimers’ methods constrained the estimates of the non-discriminatory wage structure to
be between the bounds estimated from Oaxaca I and Oaxaca II when either the advantaged
or disadvantaged group wage structure is used as the non-discriminatory wage structure.
Finally, Neumark (1988) assumed that the competitive wage structure would be obtained
from a pooled regression function over the entire population. This method does not impose
the constraint under Cotton and Reimers’ methods, and allows estimation of a
non-discriminatory wage structure based on characteristics that are blind to either gender
or race. Oaxaca and Ransom (1994) offer a summary of these various algorithms.

2. For the purposes of this paper, annual base salaries will be considered an appropriate
measure of earnings as only full time employees were included in the analyses.

3. As the actual date of birth and date of hire are captured in the data, information on age and
tenure are more precise, reliance on respondents to recall their years of service with the firm
or to accurately report their age is removed. Squared terms of both age and tenure are
included in the regression models to capture the non-linear effects.

4. 4. According to the 1990 Ontario Pay Equity Act, a male job class is one in which 70 percent
or more of the members are male, whereas a female job class is one in which 60 percent or
more of the members are female.

5. Results from F-tests showed that these variables are jointly and significantly different from
0 at p , 0:01. The F-statistics for the attachment and performance variables are 25.77 and
601.14, respectively.

6. The marginal effect of an increase in job level is 19.1 percent for the full sample. The
corresponding values are: (1) all males: 19.4 percent, white males: 19.2 percent, minority
males: 19.7 percent; and (2) all females: 18.6 percent, white females: 18.5 percent, minority
females: 19.5 percent.

IJM
31,4

486



References

Baker, G.P., Gibbs, M. and Holmstrom, B. (1994a), “The wage policy of a firm”, Quarterly Journal
of Economics, Vol. 109 No. 4, pp. 921-55.

Baker, G.P., Gibbs, M. and Holmstrom, B. (1994b), “The internal economics of the firm: evidence
from personnel data”, Quarterly Journal of Economics, Vol. 109 No. 4, pp. 881-919.

Baker, M. and Benjamin, D. (1997), “Ethnicity, foreign birth and earnings: a Canada/US
comparison”, in Abbott, M.G., Beach, C.M. and Chaykowski, R.P. (Eds), Transition and
Structural Change in the North American Labour Market, John Deutsch Institute and
Industrial Relations Centre, Queen’s University, Kingston.

Baker, M., Benjamin, D., Cegep, A.D. and Grant, M. (1995), “The distribution of the male/female
earnings differential, 1970-1990”, The Canadian Journal of Economics, Vol. 28 No. 3,
pp. 479-501.

Beach, C.M. and Worswick, C. (1993), “Earnings of immigrant women”, Canadian Public Policy,
Vol. XIX No. 1, pp. 36-53.

Blinder, A.S. (1973), “Wage discrimination: reduced form and structural estimates”, Journal of
Human Resources, Vol. 8 No. 4, pp. 436-55.

Bognanno, M.L. (2001), “Corporate tournaments”, Journal of Labor Economics, Vol. 19 No. 2,
pp. 290-315.

Booth, A.L., Francesconi, M. and Frank, J. (2003), “A sticky floors model of promotion, pay, and
gender”, European Economic Review, Vol. 47 No. 2, pp. 295-322.

Cannings, K. (1988), “The earnings of female and male middle managers – a Canadian case
study”, The Journal of Human Resources, Vol. 23 No. 1, pp. 34-56.

Christofides, L.M. and Swidinsky, R. (1994), “Wage determination by gender and visible minority
status: evidence from the 1989 LMAS”, Canadian Public Policy, Vol. 20 No. 1, pp. 34-51.

Cobb-Clark, D.A. (2001), “Getting ahead: the determinants of and payoffs to internal promotion
for young US men and women”, IZA Discussion Paper No. 288, Institute for the Study of
Labor, Bonn.

Coish, D. and Hale, A. (1995), “The wage gap between men and women: an update”, Catalogue
No. 95-14, Product Registration Number 75F0002M, Household Surveys Division,
Statistics Canada, Ottawa.

Cotton, J. (1988), “On the decomposition of wage differentials”, The Review of Economics and
Statistics, Vol. 70 No. 2, pp. 236-43.

Drolet, M. (2001), “The persistent gap: new evidence on the Canadian gender wage”, Catalogue
No. 11F0019MPE-157, Business and Labour Market Analysis Division, Statistics Canada,
Ottawa.

Drolet, M. (2002a), “Can the workplace explain Canadian gender pay differentials?”, Canadian
Public Policy, Vol. 28, Supplement 1, pp. 41-63.

Drolet, M. (2002b), The ‘Who,What, When andWhere’ of Gender Pay Differentials, The Evolving
Workplace Series, Catalogue No. 71-584-MIE (4), Business and Labour Market Analysis
Division, Statistics Canada, Ottawa.

Gunderson, M. (1979), “Decomposition of male-female earnings differentials Canada, 1970”,
Canadian Journal of Economics, Vol. XII, pp. 479-85.

Gunderson, M. (1998), Women and the Canadian Labour Market, ITP Nelson and Statistics
Canada, Toronto.

Halvorsen, R. and Palmquist, R. (1980), “The interpretation of dummy variables in
semilogarithmic equations”, American Economic Review, Vol. 70 No. 3, pp. 474-5.

Hersch, J. and Viscusi, W.K. (1996), “Gender differences in promotions and wages”, Industrial
Relations, Vol. 35 No. 4, pp. 461-72.

Gender/racial
earnings

differentials

487



Holmes, R.A. (1976), “Male-female earnings differentials in Canada”, Journal of Human
Resources, Vol. XI, pp. 109-17.

Howland, J. and Sakellariou, C. (1993), “Wage discrimination, occupational segregation and
visible minorities in Canada”, Applied Economics, Vol. 25 No. 11, pp. 1413-22.

Hum, D. and Simpson, W. (1999), “Wage opportunities for visible minorities in Canada”,
Canadian Public Policy, Vol. XXV No. 3, pp. 379-94.

Kidd, M.P. and Shannon, M. (1994), “An update and extension of the Canadian evidence on
gender wage differentials”, Canadian Journal of Economics, Vol. 27 No. 4, pp. 918-38.

Kidd, M.P. and Shannon, M. (1997), “The gender wage gap in Canada over the 1980s”,
in Abbott, M.G., Beach, C.M. and Chaykowski, R.P. (Eds), Transition and Structural
Change in the North American Labour Market, John Deutsch Institute and Industrial
Relations Centre, Queen’s University, Kingston.

Lazear, E.P. and Rosen, S. (1990), “Male-female wage differentials in job ladders”, Journal of
Labor Economics, Vol. 8 No. 1, pp. S106-23.

McCue, K. (1996), “Promotions and wage growth”, Journal of Labor Economics, Vol. 14 No. 2,
pp. 175-209.

Neumark, D. (1988), “Employers’ discriminatory behavior and the estimation of wage
discrimination”, The Journal of Human Resources, Vol. XXIII No. 3, pp. 279-95.

Oaxaca, R.L. (1973), “Male-female wage differentials in urban labor markets”, International
Economic Review, Vol. 14 No. 3, pp. 693-709.

Oaxaca, R.L. and Ransom, M.R. (1994), “On discrimination and the decomposition of wage
differentials”, Journal of Econometrics, Vol. 61, pp. 5-21.

Ostry, S. (1968), The Female Worker in Canada, Information Canada, Ottawa.

Reimers, C.W. (1983), “Labor market discrimination against Hispanic and Black men”,
The Review of Economics and Statistics, Vol. 65 No. 4, pp. 570-9.

Robb, R.E. (1978), “Earnings differentials between males and females in Ontario, 1971”,
Canadian Journal of Economics, Vol. 11 No. 2, pp. 350-9.

Schrank, W.E. (1977), “Sex discrimination in faculty salaries: a case study”, Canadian Journal of
Economics, Vol. 10 No. 3, pp. 411-33.

Shapiro, D.M. and Stelcner, M. (1987), “The persistence of the male-female gap in Canada,
1970-1980: the impact of equal pay laws and language policies”, Canadian Public Policy,
Vol. 13 No. 4, pp. 462-76.

Swidinsky, R. and Swidinsky, M. (2002), “The relative earnings of visible minorities in Canada –
new evidence from the 1996 Census”, Relations Industrielles, Vol. 57 No. 4, pp. 630-56.

About the author
Margaret Yap’s research interests include diversity and equity in organizations. Prior to joining
Ryerson University, she was the Director of Research at Catalyst Canada, where she directed the
research study “The bottom line: connecting corporate performance and gender diversity”. Her
doctoral dissertation “Gender and racial differentials in compensation, promotions and
separations” was the winner of the International Alliance for Human Resources Researchers
(IAHRR) Award for best HR-related doctoral dissertation, sponsored by Human Resources and
Skills Development Canada (HRSDC). Margaret Yap can be contacted at: myap@ryerson.ca

IJM
31,4

488

To purchase reprints of this article please e-mail: reprints@emeraldinsight.com
Or visit our web site for further details: www.emeraldinsight.com/reprints




