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Abstract Several studies find a negative correlation between the ratio of males to
females and measures of female labor supply in the US. This negative correlation
has been interpreted as empirical support for the hypothesis that marriage market
conditions influence intra-household allocation decisions. Given the similarity of
cultures and of labor supply behavior of women in Canada and the United States,
and the fact that they both experienced baby-booms at roughly the same time, any
explanation for changes in female labor supply would be expected to hold for both
countries. We test the prediction that marriage market conditions have explanatory
power for Canadian female labor force participation (LFP) rates over the period
1971-2001. We find smaller marriage market effects for Canada than those found
for the US but similar in magnitude to those found for the US Midwest.
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1 Introduction

Several empirical studies for the US establish a correlation between female labor
supply and measures of marriage market conditions like sex ratios and cohort
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dummy variables." This correlation has encouraged the development of a literature
examining the relationship between marriage market conditions, intra-household
allocation of resources and female labor supply. If marriage market conditions are
useful for understanding female labor force participation (LFP), then we should
expect that the correlation between measures of the population sex ratio and
female LFP can be confirmed with studies of countries other than the US. An
earlier sociology literature provided mixed evidence of a correlation between
population sex ratios and female LFP using cross-sectional data for a set of
countries from the 1960s and 1970s.> More recently, Fukuda (2006) finds
evidence of cohort effects associated with sex ratio differences for female LFP in
Japan, albeit they are weaker than for the US. Descriptive studies of Canadian
female LFP suggest an absence of an influence of marriage market conditions on
female labor supply.’

Canada provides a useful case to evaluate the marriage market hypothesis for
female labor supply. Given the similarity of cultures and of labor supply behavior of
women in Canada and the United States, and the fact that they both experienced
baby-booms at roughly the same time, any explanation for changes in female LFP
would be expected to hold for both countries. We follow the econometric strategies
of Grossbard-Shechtman and Granger (1998)—GSG here after—and Grossbard and
Amuedo-Dorantes (2007)—GAD here after—to test the prediction that marriage
market conditions have explanatory power for changes in, and levels of, Canadian
female LFP rates for the period 1971-2001. Following the latter paper’s estimation
strategy we find that the signs of the estimated sex ratios effects are consistent with
what models of intrahousehold allocations would predict but they are statistically
insignificant. The estimated coefficients for the sex ratio variable are smaller than
those found by GAD for the US but similar in magnitude to what they find for the
US Midwest in some specifications. Counter to expectations but consistent with
their estimates for the US Midwest, sex ratios have large negative effects for
university educated women in Canada.

The next section discusses the intuition of the marriage market explanations for
female LFP patterns and empirical evidence related to that literature. Section 3
presents the empirical strategy that we apply to Canadian data. Section 4 presents
the data and empirical results. Section 5 concludes.

! See Grossbard-Shechtman and Granger (1998), Angrist (2002), Chiappori, Fortin and Lacroix (2002),
Fukuda (2006), Grossbard and Amuedo-Dorantes (2007) and Siow (2008).

2 Ward and Pampel (19854, b) find that the population sex ratio (female population to total population) is
significant for explaining female LFP from 1955 to 1975 in 16 developed nations after controlling for a
variety of factors. Pampel and Tanaka (1986) use pooled cross sectional data for 70 countries for the years
1965 and 1970 and find that for developed nations, more females in the population is correlated with
higher female LFP. South and Trent (1988) find that the sex ratio was not correlated with female LFP in a
cross-section of 58 developed nations.

3 Ostry (1968) and Galarneau (1994) observe the dramatic rise in female labor force participation in
Canada was general to all age groups and unrelated to year of birth. The absence of birth cohort effects
suggests no correlation between labor supply and marriage market conditions.
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2 Marriage market conditions and female labor force participation

A general conception for how the sex ratio influences female labor supply is through
the standard income effects of married woman’s non-labor income. Becker (1973,
1981) views marriage as a long term contract between two individuals that produces
valuable, though partially intangible outputs such as children, love, companionship,
security, income from market work, and household goods from home production.
Within marriage, one partner often specializes in market work while the other
specializes in work in the home and a share of household resources is allocated to
the partner providing labor in the home. When marriageable women are abundant
relative to the number of marriageable men, women would have lower bargaining
power in the marriage market.* This lowers the “price” that a bread-winner spouse
must pay for labor dedicated toward household production, shifting resources and
family structures in favor of men.>® Women with lower resources allocated to them
within marriage, ceteris paribus, have a lower reservation wage for labor market
participation resulting in a higher likelihood of working for pay.

North American women have typically married men who on average are 2 years
older than themselves, so women born during periods of rising births are
disadvantaged in the marriage market.” Marriage market conditions have varied
over the century, most notably with the baby-boom (1946-1965) and subsequent
baby bust (1966-1980). The predicted negative correlation between marriage
market conditions as proxied by the sex ratio (males to females) and female LFP can
be tested following the participation rates of women during these times of change in
the marriage market. Women born during periods of increasing numbers of births
faced tighter marriage market conditions and should have been more likely (ceteris
paribus) to participate in the labor force than women born during periods of non-
increasing numbers of births. For example, women born in the 1960s when the
number of births was falling may have been less likely to participate in the labor
force than women born during the period of rising numbers of births in the 1950s
since they would have encountered higher intra-family transfers for spousal labor.

GSG (1998), Fukuda (2006) and GAD (2007) find empirical support for these
predictions in their analyses of changes in female LFP since 1965.% Using different

4 See Angrist (2002), Chiappori et al. (2002), Choo and Siow (2006) and Siow (2008).

5 Grossbard-Shechtman (1984) develops a “demand and supply” model where the marriage equilibrium
of a monogamous society is characterized by a quasi-wage received by the wife for spousal labor at which
the amount of spousal labor a woman wants to supply equals the amount of spousal labor demanded by
her mate.

S Angrist (2002: 998) also argues that “because sex ratios affect the likelihood of marriage, they may
affect activities that complement or substitute for economic dependence on a spouse. For example,
women who expect to marry need to worry less about developing an independent means of support.”

7 Grossbard-Schechtman (1984) highlights that American women have typically married men who on
average are two years older than themselves This age pattern for first marriages is also true for Canadian
women (Statistics Canada 2007). Foot and Stoffman (1996) and Beaujot and McQuillan (1982) suggest
that while marriage squeezes may explain changing marriage patterns, marriage patterns are not
exogenous to marriage market conditions. Neither of these studies link marriage market conditions to
labor force participation.

8 This negative correlation has been documented for other periods in the US as well. See Angrist (2002).
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econometric approaches, the studies show that after controlling for measures of
fertility, educational attainment, wages and incomes, women facing adverse
marriage market conditions had significantly larger changes in LFP rates. In
addition, women born in a period of declining births after the early 1960s had
smaller changes in LFP than previous cohorts.

There are alternative models that could also explain cohort effects and sex ratio
effects. Ward and Pampel (1985a, b) argue that the population sex ratio matters not
through supply channels (e.g. reduced marriage opportunities pushes women into
the labor market) but through labor market “competition” effects. When the sex
ratio declines, there are insufficient males to fill the demand for male workers and
employers resort to hiring women. Easterlin’s (1980) relative income hypothesis
provides another alternative to the marriage market explanation for why the LFP
rates of women born into different cohorts have different patterns of LFP. The post
World War II baby-boom generation grew up with relatively high levels of
consumption, but faced extremely competitive labor markets due to the size of their
generation, hence they faced low wages relative to their consumption expectations.
This led to the rise of dual earner households and lower fertility levels. In a similar
vein, Goldin (1990) ascribes changes in LFP across cohorts of American women
over the last century to changes in fertility behavior. For example, young married
women in the 1920s and 1930s were more likely to work early in their marriages
than were women from earlier birth cohorts. Goldin suggests that these women were
more involved in the labor force because they were having fewer children, and on
average they had higher levels of education since many women working in the
1920s and 1930s completed high school. In the 1940s and 1950s these same women
were the older married women who moved into the labor force (Rosett 1958).

GSG (1998) argue that cohort effects found after controls for income and fertility
have been included cannot be explained by Easterlin’s relative income hypothesis.
Given that they find cohort and sex-ratio effects after controlling for income,
education and fertility, the relative income hypothesis does not remain a credible
rival to the marriage market model. Similarly for Goldin’s (1990) cohort based
arguments, it is not clear how she would explain cohort effects that remain after
controlling for fertility and education.

3 Empirical strategy

We apply both of the GSG (1998) and GAD (2007) empirical methodologies to
Canadian data to determine whether marriage markets are significant determinants
of the changes in female LFP. We analyze individual labor market participation
using micro data from the Family Census of Population (1971-1991). We are not
able to use micro data from the 1996 or 2001 Family Censuses of Population since
an individual’s age is reported only by 10-year age groups so we cannot assign an
individual to a S-year birth cohort and corresponding sex-ratio. Given the
limitations on our sample period for the micro data, we also perform the analysis
using aggregate information from all available Census years (1971-2001). This
aggregate approach enables us to assess the robustness of the micro data findings.
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Women participate in the labor force if their market wage exceeds their
reservation wage (w*). Higher market wages for women increase the likelihood that
reservation wages will be exceeded by the market wage rate, enticing women into
the labor force. Higher shares of household resources allocated to the wife for
spousal labor, on the other hand, will raise w*, reducing the likelihood that a woman
will choose to participate in the labor force. The wife’s share of household resources
will depend on the relative supply of marriageable women, or more generally,
marriage market conditions.

An empirical model for LFP can be specified as:

Py = co + 1wy + oMMy, + c3wl + caFyy + cst + e (1)

P;; equals one if female i participates in the labor market at time #, reflecting that the
market wage exceeds the reservation wage, and 0 otherwise; w;, is female i’s wage;
MM;, is a measure of marriage market conditions for female i at time t; wﬁ is a
measure of the female i’s husband wages, F;, is a measure of fertility for female i at
time ¢, and 7 is a time trend variable introduced to control for time-varying factors
such as economic conditions. Depending on the assumption made for the functional
form of the error term e;;, (1) can be estimated by OLS, Probit or Logit methods.

GAD analyze the effects of marriage market conditions on female LFP for the
US using this empirical strategy and cross-sectional data at 5-year intervals between
1965 and 2005 for the US overall and for four regions of the US The authors use
sex-ratios calculated at a regional level to measure marriage market conditions. The
sex ratio variable is defined for 5-year birth cohorts and it is the ratio of men aged
22-26 to women aged 20-24 when the women of a given birth cohort were 20—
24 years of age.” The sex ratio value is specific to birth cohorts and has the same
value for that birth cohort in all time periods.'”

The probability that a given woman will participate in the labor force described
in (1) can be aggregated to generate the following participation model for age
groups:

Py = co + ciwjr + MM + c3Y; + caFj + cst + e (2)

where j represents a given age group. Therefore, P stands for the participation rate
of age group j at time ¢, ¥; becomes a measure of aggregate income (such as the real
GDP per capita) included to account for the general state of labor demand, and the
remaining variables are the aggregate (over group j) counterpart of those defined in
Eq. 1.

A number of variables on the right-hand side of Eq. 2 are not necessarily
exogenous to female LFP. For example, higher GDP may reflect higher demand for

° For some birth cohorts GAD calculate the sex ratio for ages 25-29 since only decennial census data is
available. For example, the sex ratio for the 1946-50 birth cohort is calculated with the number of women
aged 20-24 in the 1970 Census while for the 194145 birth cohort, GAD use the number of women aged
25-29 in the 1970 Census.

10 The idea that sex ratios specific to birth cohorts are constant over time is open to criticism. For
example, as individuals marry at higher ages, or perhaps for second marriages, differences in the ages of
husbands and wives may be greater. This would suggest that how sex ratios are calculated should change
over the life-cycle.
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labor in the economy, but also that more labor resources are devoted to measured
market production rather than non-measured production in the home. To reduce the
effect of some of the unmeasured factors that enter into the calculation of residual
correlations, Eq. 2 can be differentiated with respect to time:11

OP;;

Wit SFjr
=1 +‘L'—+ —+r—+‘c—+‘c +u 3
5 1 gt 4p, Tt 3)
where %, %,%, and f:”, are the growth rates of the corresponding variables.

To estimate (D), followmg the micro data approach in GAD, we use information
from the Family Census of Population (1971-1991) since it includes information
about husband’s wages and household fertility choices. Data for the aggregate
approach used by GSG includes age group specific information on wages, education
and LFP, obtained from various Censuses of Population (1971-2001). Other
aggregate data regarding the Consumer Price Index, Gross Domestic Product, and
fertility rates come from Statistics Canada. For both methodologies, our cohort level
sex ratios are calculated using Census population counts, and for some birth cohorts
prior to 1971, annual estimates of population by age from Statistics Canada. For this
reason, we are able to use sex ratios calculated at age 20-24 for all 5-year birth
cohorts.'?

Information from the 1981 to 2001 Censuses regarding education, LFP and
wages, is consistently defined and collected through the years. Data from the 1970s,
however, require some additional consideration. The main obstacle is that the 1976
Canadian Census did not collect information on earnings or income. We were able
to construct an aggregate measure of wages for 1976 from the Survey of Consumer
Finance (SCF), which we use in the aggregate model. In addition, data on
aggregated fertility for the year 1975 is actually from 1974, the last year that this
information is provided in the Historical Statistics of Canada (catalogue 11-516-
XIE). In the individual model, the lack of information regarding wages or household
income is more problematic. We use an aggregate measure of male and female
wages, by province and age group, obtained from the SCF. This is similar to of
GAD (2007). We have checked that the results in level regressions are robust to the
inclusion of an indicator for the year 1976. Further, in the aggregate case, we also
checked the robustness of our results to the exclusion of data for 1971 and 1976.
Since identification of marriage markets rests on recognition of cohort effects, any
such effect present in our full range data should remain in a data set that restricts the
sample to the years 1981-2001. Therefore, we are confident that our results in the
aggregate model are not driven by the 1976 data.

"' Given our limited degrees of freedom for this study, we do not include lagged variables to correct for
this problem, but we do estimate a variety of reduced form specifications to assess the sensitivity/
robustness of our results.

12 Prior to 1971, Canada had decennial Censuses. Where GAD chose to calculate sex ratios for 2-5 year
birth cohorts per Census at ages 20—24 and 25-29, for Canadian women born before 1946 we calculate
the sex ratio based on population counts at ages 2024 in all cases. In Census years, we use the actual
Census population counts by age and for years between Censuses, we use Statistics Canada’s estimates of
population counts that are interpolations from actual Census counts.
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Finally, sex ratios may measure true marriage market conditions with error due to
factors like immigration.'® In particular, if immigrants are more likely to marry
other immigrants (Angrist 2002), and if immigrants are more likely to be men, it
could be argued that we are overestimating the relevant sex ratio for native born
women. An issue for our study in comparison to the US studies is that relatively
higher immigration levels into Canada than to the US after World War II may mean
that the cohort level sex ratios are a poorer proxy of marriage market conditions in
Canada. Although there is no information to construct a sex ratio for immigrants
prior to 1972, we have examined the immigrant sex ratio for which information is
available and find that the immigrant sex ratio is relatively stable and generally less
than one, even for more recent cohorts. Table 1 presents two alternative measures of
the sex ratio; the first measures the sex ratio for birth cohorts of women at ages 0—4
which will primarily reflect the influence of numbers of births, while the second is
the sex ratio for the same birth cohort at ages 20-24. The difference between the two
measures of the sex ratio will reflect the influence of differential mortality between
sexes and net migration. From the comparison of these two sex ratio measures, we
feel that it is unlikely that we are overestimating the relevant sex-ratio in our
analysis due to immigration. Between the two measures of the sex ratio in both
countries, there are differences in levels of the measures but changes in the sex ratio
across birth cohorts seems to be largely influenced by changes observed from the
numbers of births as represented by the younger age sex ratio.

In the individual model, we estimate a Probit equation like that specified in (1)
for pooled census years over the period 1971-1991.

Pi; = co + c1wip + oMMy, 4 c3wh + eaFiy + est + cXi + eir

where the variables are as defined in (1), with X;, representing a vector of additional
controls such as region of residence at the time of the survey, and a polynomial
specification of age to control for life cycle effects. We estimate regressions
measuring marriage markets using the cohort level sex ratio.

In the aggregate model, we approximate the dependent variable in Eq. 3 with the
first differences of LFP rates for each age group j (ALFPR;, ~ % ~ Py — Pj_1)
and consider LFP rates at 5-year intervals over the period 1971-2001 for the
following 5-year age categories: 20-24, 25-29, 30-34, 35-39, 4044, 45-49, 50-54.
We estimate the following regression:

ALFPRj, = by + biAlogwj; 4+ byAlog w]'»f + b3Alog GDP, + byAHiIEd;
7
+ ekAMMkt + Vit

k=1

where ¢ runs from 1971 to 2001; k = 1,...,7 represents the change of cohort dummy
variables; Alogw;, (Alogwj) is the change in the logarithm of the real female (male)
annual average wage per 5-year period, for 5-year age group j, between t and t — 1;
AlogGDP, is the change in logarithm of the real per capita GDP between 7 and t — 1

13 See Angrist (2002) and Siow (2008) for discussions of the problems with identifying marriage market
influences on female labor supply using indirect measures of marriage market conditions like sex ratios or
birth cohort dummy variables.
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(we also use the change in real GDP); AMM;, indicates a change in measured
marriage market conditions from birth cohort + — 1 to birth cohort 7. As with the
micro data approach, we estimate regressions measuring marriage markets using the
change in the sex ratio observed for age group j between ¢ and t — 1. AHiEd}, is the
change in the percentage of “highly educated women” (defined as those with post-
secondary education), for each 5-year age group, between ¢ and 7 — 1. v is
Gaussian white noise term.

4 Marriage market effects in Canada

Table 2 shows that Canadian female participation rates have been steadily
increasing for all age groups from 1971 to 2001. This trend has been well-
documented. In addition, large increases have been observed for all age groups, with
the exception of a decline in LFP rates of 20-24 year old women between 1991 and
1996. This decrease could be picking up a cohort effect related to favorable
marriage market conditions for this group, or it could reflect the recession from
1989 to 1993 which impacted hard on men and women aged 20-24.'* It may also
reflect the rising participation in post-secondary education on the part of women in
this age group (Emery 2005).

The common increasing tendencies of participation rate for all age groups
between census years are period effects. Cohort effects, on the other hand, are
identified by “above (or below) average” magnitudes of change in LFP rates
between years as the cohort under observation in that age group changes. Cohort
effects would show up as differences in behavior across birth cohort LFP rate-age
profiles. Table 2 shows the LFP rates by 5-year age group for Canada and the US. In
the US, there are significant differences between the LFP rate-age profiles of women
born in 1941-1945 and 1946-1950, again consistent with a cohort effect. GSG
(1998) highlight the change in LFP rates for 25-29 year old women (between 1970
and 1975) and for 30-34 year old women (between 1975 and 1980), which was
around 12 percentage points in each case (See lower panel of Table 2). The cohort
trailing the early baby-boom women had a lower increase in LFP rate for the 30—
34 year age group. The cohort prior to the pre-baby-boom did not have as dramatic
an increase over its preceding cohort. In short, for the US the behavior of women
born in 1946-1950 appears to be different from women of preceding and trailing
birth cohorts. This is not apparent in our data. The change in LFP rates for 25—
29 year old Canadian women between 1970 and 1975 is around 9%, which is
similar to that of previous cohorts for the same time period. Similarly, the change in
LFP rates for 30-34 year old women between 1975 and 1980 are around 13%, and
are in line with the changes in participation rates for other cohorts between 1975 and
1980 (See upper panel of Table 2). In contrast to the US, the large increases in
participation rates are observed not only for women in the early baby-boom cohort
(born 1947-1951). Preceding and trailing cohorts also display large increases in

% See Beaudry et al. (2000). In addition, the stagnation of female LFP rates for recent cohorts of
Canadian women has also been documented by Beaudry and Lemieux (1999).
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Table 2 Labor force participation rates of married females by 5-year age group Canada and the United
States,” 1970-2001

20-24 25-29 30-34 35-39 40-44

LFPR Change LFPR Change LFPR Change LFPR Change LFPR Change

Canada

1971  62.86 46.35 41.57 42.96 45.80

1976 66.57 3.71 55.46 9.11 50.80 9.24 53.45 10.49 54.36 8.56
1981 77.16 10.59 68.13 12.68 63.47 12.67 63.31 9.86 64.38 10.02
1986  80.69 3.53 75.57 7.43 71.41 7.94 72.81 9.50 72.18 7.80
1991  8l1.11 0.41 79.39 3.82 77.63 6.23 79.30 6.49 80.56 8.38
1996 75.66 —5.45 7824 —1.15 7725 —0.38 78.11  —1.19 79.96  —0.60
2001 78.32 2.66 80.16 1.92 79.09 1.83 80.60 2.50 81.86 1.90
United States

1970  57.70 452 44.7 49.2 52.8

1975  64.10 6.40 573 12.10 519 7.20 55 5.80 56.7 3.90
1980  68.90 4.80 66.7 9.40 64.1 12.20 64.9 9.90 66.1 9.40
1985 71.80 2.90 71.4 4.70 70.3 6.20 71.7 6.80 71.9 5.80
1990 71.60 —0.20 73.8 2.40 734 3.10 755 3.80 71.6 5.70

* The U.S. rates are from Grossbard-Shechtman and Granger (1998), Table 1

LFP rates over the immediately preceding birth cohort. No birth cohort stands out in
the Canadian data, except for the most recent cohorts.

4.1 The individual data approach

Table 3 shows the results from the individual Probit model using available Census
data. The age of the individuals ranges from 25 to 44. Columns (1) and (2) show the
effect of the sex ratio in a parsimonious specification. We find that as predicted by
the marriage squeeze hypothesis, the sign of the sex ratio is negative and that non-
married women have smaller sex ratio effects. However, the estimated coefficients
for the sex ratio variable are not statistically significant. Columns (3) and (4) show
that adding measures of fertility and female education levels has little effect on the
estimated sex ratio coefficients for married females but result in a larger negative
estimated effect for non-married women. The estimated coefficients for the rest of
the covariates have the expected signs. Husband’s wages are negatively associated
with the LFP of married women in all cases. Age has a negative effect on
participation in the simplest specifications since no control for fertility is included.
The signs are reversed once the number of children in the household is taken into
account (columns (3) and (4)). Finally, educated females participate more in the
labor market."

15 Alternatively, we have tried a specification closer to that in GAD (2007) that omits husband’s wages
but includes husband educational levels. The results are similar to those shown in Table 3, with the sex
ratio variable being small and positive but not significant. Having a husband with higher education
reduces female LFP.
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The estimated coefficients on the sex ratio variable indicate that between the birth
cohort with the lowest measured sex ratio in column (4) of Table 1 (0.911 for 1941-
1945) and the birth cohort with the highest measured sex ratio (1.092 for 1966—
1970), marriage market conditions can explain a one percentage point difference in
LFP. This magnitude of effect is smaller than GAD’s estimated effect for the US but
similar in magnitude to the estimated effect of the sex ratio in the US Midwest (See
Table 6 in GAD 2007). As Table 1 shows, based on the cohort level sex ratios,
Canada shows greater demographic similarity to the US Midwest than to the US
overall.

More educated women are potentially less affected by variables measuring the
tightening of marriage markets. GAD (2007: 252) expect that the strength of
influence of marriage market conditions on female LFP diminishes with the level of
a female’s education. In particular, more educated women may have more
egalitarian marriages which means that they have greater bargaining power within
marriage and access to their spouse’s income. We test this implication in Column
(5), which reports estimated coefficients for a specification that includes an
interaction of the sex ratio variable with an indicator for university educated and for
non-university post-secondary educated. The estimated coefficient on the sex ratio
variable in column (5) now refers to the effect of the sex ratio on the LFP of women
with high school or less as their highest level of education. Contrary to expectations,
females with the lowest level of education do not reduce their LFP when marriage
markets are less competitive, whereas females with post-secondary education and
university do. The estimated effects of the sex ratio for women with higher
education levels are large, particularly for university educated women. For
university educated women in Canada, a 10% change in the sex ratio decreases
LFP by 3.2 percentage points.'® This finding that the importance of sex ratios for
explaining LFP increases with female education levels is consistent with GAD’s
results for the US Midwest region. They find that in the US West and Northeast,
negative sex ratio effects are stronger for lower years of education, whereas in the
US Midwest, the negative sex ratio effects are strongest for women with higher
levels of education.'’

4.2 The aggregate data approach

Table 4 reports the estimated coefficients of the regressions with changes in 5-year
age group LFP rates as the dependent variable for all women, married women and
university educated women. The results in Table 4 show that for all women,
increases in female wages are associated with higher participation rates, while
increases in male wages reduce female participation rates. The effect of GDP is

' The total effect for college educated women is —0.9 (0.023 — 0.111 = —0.088). For university
educated it is —0.32 (0.023 — 0.338 = —0.315).

'7 This puzzling result suggests that there is a cohort effect negatively associated with the LFP of
university educated females in Canada (and in these regions of the US). One plausible explanation is that
education also enhances the productivity of household work. In areas where the difference between the
value of market work and household work is small, an increase in the fraction of available men may
reduce the LFP of (relatively scarce) educated females.
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Table 4 OLS regression estimates of changes in female LFP 5-year age groups of Canadian women
aged 20-54, 1971-2001 (Standard errors in parentheses)

Change in: (1) 2) 3)
All women Married University educated
women women
Log of female wage 0.935%%*%* 0.959%* 1.220%#*
(0.344) (0.379) (0.390)
Log of male wage —0.877%** —0.983*** —1.386%**
(0.309) (0.341) (0.350)
Log of per capita GDP 0.255 0.312 0.608%**
(0.247) (0.272) (0.280)
Fertility —0.0004 —0.0002 —0.0004
(0.0003) (0.0004) (0.0004)
% of women with post-secondary 0.095 0.190 -
education (0.107) (0.116)
Sex ratio® —0.160 —0.111 —0.076
(0.146) (0.161) (0.166)
Constant 0.013 0.008 —0.014
(0.017) (0.019) (0.02)
R-squared 0.26 0.26 0.37
N 42 42 42

* Sex ratio denotes the fraction of males aged 22-26 relative to females 20-24 in a birth cohort

* significant at 10%, ** significance at 5%, *** indicates significance at 1%

positive but not statistically significant, as are increasing education levels of
Canadian females. Changes in fertility are insignificant throughout all models.

The results of the aggregate estimation follow those obtained with the micro
specification. In this case, however, the influence of the sex ratio on LFP is weaker
for higher educated women. The estimated coefficient suggests a sizeable influence
of the sex ratio on female LFP. For example, between the 1956-1960 and 1961—
1965 birth cohorts, the sex ratio increased from 0.986 to 1.077 (column (4) Table 2).
This change in the sex ratio would result in a decrease in female LFP of between 0.5
percentage points for university educated women, 1 percentage point for married
women and 1.5 percentage points for all women. While the negative sign of the
estimated sex ratio coefficient supports the marriage market hypotheses for female
labor supply, none of the estimated coefficients are statistically significant. This may
reflect the difficulties of achieving statistical significance with such a small sample
size.

5 Conclusions
Our analysis of Canadian female LFP from 1971 to 2001 provides evidence in

support of the observation that marriage market conditions add to our understanding

@ Springer



56 J. C. H. Emery, A. Ferrer

of female labor supply in Canada. Our micro data estimations provide evidence
consistent with that in GAD (2007) for the US Midwest, a region that is
demographically and economically similar to Canada. Our aggregate data estima-
tions indicate that sex ratio effects are consistent with theoretical predictions but
they are not statistically significant. The results of our micro data estimations
suggest that university educated females in Canada are more responsive to marriage
market conditions than females with lower education levels. We do not find this
result in the aggregate data GSG estimation approach, nor do we have an
explanation for why university educated females in Canada and the US Midwest
behave differently from University educated females in other regions of the US.
GAD (2007: 264) do not have an explanation for this outcome either but they
suggest that it could reflect that economic conditions in the Midwest meant that
educated women faced a higher opportunity cost of not working than educated
women living in other regions of the US.
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