05b_Mueller_8104_JIMI_Trans 8/15/06 1:50 Page 167

What Happened to the Canada-United States
Brain Drain of the 1990s? New Evidence
from the 2000 US Census

Richard E. Mueller
University of Lethbridge

This article uses the 2000 US Census to ascertain both quantitative and qualitative
changes in Canadian immigrants to the United States through the 1990s, and com-
pares these to earlier migration cohorts from census data in 1980 and 1990. Cana-
dians in the United States continue to have higher relative salaries and education
levels vis-a-vis their American counterparts, and this gap has widened in the 1990s,
even when controlling for variety of labour market factors. A similar phenomenon
occurred amongst immigrants from Britain and Ireland and suggests that US eco-
nomic performance and immigration policy are the probable driving force behind
this migration.

Cet article puise dans le recensement de I'an 2000 des Etats-Unis pour vérifier des
changements quantitatifs et qualitatifs chez les immigrants canadiens aux Etats-
Unis pendant les années 1990 et, par la suite, compare ces groupes aux cohortes
d’immigrants représentés dans les données de recensement de 1980 et 1990. Les
Canadiens aux Etats-Unis continuent & gagner des salaires plus élevés et a mani-
fester des niveaux de scolarité supérieurs vis-a-vis de leurs homologues américains.
Meéme si I'on controle pour divers facteurs liés au marché du travail, I'on constate
que cet écart s'est creusé pendant les années 1990. Un phénomene similaire s’est
produit parmi les immigrants de Grande-Bretagne et d’Irlande, ce qui permet de
conclure que le rendement économique et la politique d'immigration des Etats-Unis
constituent probablement les éléments moteurs de cette migration.

Introduction and Background

The so-called brain drain from Canada to the United States attracted much
attention from the Canadian media, policymakers, and the public at large
in the late 1990s.! Some observers (DeVoretz & Laryea, 1998) argued that a
large number of Canadians emigrated to the United States during this pe-
riod largely because of the greater ease of entry in the post-free trade era.?
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In addition, recent evidence (Frank & Bélair, 1999; Zhao Drew, & Murray,
2000) has shown that these individuals have been among the country’s
best and brightest and its highest income earners. Schwanen (2000) also
noted this and added that the southward flow is especially worrisome be-
cause it includes knowledge workers in the sciences and engineering, peo-
ple who are needed in Canada to spur productivity and incomes in the new
information economy. Card (2003) and Mueller (1999, 2000) have argued that
qualitative improvements in terms of education and earnings in Canadian
migrants to the United States began as early as the 1980s owing to the rela-
tive spread of the distribution of earnings in the United States and the re-
lated increase in returns to education.? Much of this research has focused
on domestic Canadian policies and economic performance, particularly
relative marginal income tax rates and employment growth in key sectors,
which have provided the impetus for migration south.

Others have noted that the loss of talent to the United States may not
be problematic. Zhao et al. (2000) showed that permanent migration to the
United States in the 1990s as a percentage of the Canadian population is at
an historic low. They also found that temporary migration, although osten-
sibly increasing during the decade, is hard to measure accurately. Further-
more, Canada still attracts a large number of highly educated individuals
from other countries, more than offsetting the emigration of educated Cana-
dians. In a similar vein, Helliwell (1999) argued that the historically low
migration in the 1990s was surprising given the high income and unem-
ployment rate differentials between the countries, both of which favoured
higher migration to the United States, especially among highly skilled peo-
ple.* Globerman (1999) observed an increase in temporary migration, but
said that this could be beneficial to the Canadian economy because it fos-
ters economic integration with the United States and because people who
return will do so with knowledge and experience that could benefit the
country. Indeed, a recent article in the Globe and Mail (Valpy, 2004) argued
that young Canadians living in the United States fully intend to return to
Canada, in large part owing to diverging values between Canadians and
Americans.

Until now, evidence of this immigration phenomenon has been hin-
dered by data limitations. In the US inter-census periods (i.e., between
1980 and 1990, and 1990 and 2000), only two sources of data exist with the
potential to analyse the foreign-born: the March supplement to the Cur-
rent Population Survey (CPS) and administrative records from the Immi-
gration and Naturalization Service (INS). Estimates from either of these
sources, although informative, may not be accurate.® Now that the 2000
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US census data are available, we can more accurately portray both the
quantitative and qualitative aspects of Canadian emigration to the United
Statesin the 1980s and 1990s. In particular, we address the number of indi-
viduals who were resident in the United States at the time of each census,
when they initially entered the United States, and the earnings and educa-
tional attainment of these people. Although the 2000 census has been used
before (McHale, 2003), the following is the most detailed analysis to date
of Canadians living and working in the United States. We can compare
Canadians with both Americans and other immigrant groups to determine
if there have in fact been changes in the numbers and composition of
Canadians in the United States. In sum, we can ascertain if there was a
brain drain in the 1990s.

We find that there has been an increase in the number of Canadians
residing in the United States as of the 2000 census relative to 1990, but that
this total number is still lower than in 1980. Nevertheless, those who are in
the labour market have higher salaries and levels of education than the
US-born in the sample, and Canadians in the United States in 2000 had
higher education and salaries compared than those in the two earlier cen-
suses, even when controlling for a variety of other labour market variables.
These results are consistent with a brain drain from Canada to the United
States. However, a similar pattern of migration emerges when we address
individuals entering the United States from Great Britain and Ireland, sug-
gesting that US immigration policy has encouraged this movement of
people.

Data

We use data from the 1980, 1990, and 2000 US censuses.® Each of these is a
5% sample of the population. All Canadian-born as well as those born in
both Great Britain and Ireland were retained, whereas a 1/100 subsample
of the US-born was used.” Because the original data are a weighted sample
of the population, and because we further subsample all groups but the
Canadian-born, the use of unweighted statistics would bias our results.
Thus in all calculations we use the inverse of the sampling proportions to
weight individual observations and to infer population totals.

We assume that individuals who immigrate to the United States do so
from their country of birth and not through a third country. Although this
may misrepresent the migration patterns of some immigrants, there is no
way to distinguish transmigrants in these data. For consistency, those who
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were born outside the United States to US parents (and hence were US
citizens) were also excluded from the sample.

The education variable was recoded in each case to be years of educa-
tion, consistent with the highest level of education completed, or in some
cases its mean. For example, a completed high school education was re-
coded as 12 years of education, completion of grades 1-4 was coded as
2.5 years of education, and four or more years of university were coded as
16 years of education.

Although we are interested in gaining an accurate count of the changes
in the number of Canadian-born living in the United States at each census,
we also wish to ascertain the success of these people in the US labour mar-
ket. Therefore, we also limit the sample to include only those people be-
tween the ages of 25 and 64 who did notlive in group quarters, were not at-
tending school, were not self-employed, worked at least 40 weeks in the
previous year, and had at least $1,000 (1989 dollars) in salary. This subsam-
pleisused for the bulk of the analysis in this article.

Results

Table 1 shows the number in various groups captured by the census snap-
shot at each of the three decennial censuses, as well as the percentage
changes between 1980 and 1990 and 1990 and 2000. The table shows that
the number of Canadians living in the United States was 820,713 in 2000
compared with 844,351 in 1980 and 739,752 in 1990. Thus the number of
Canadian-born living in the United States was lower in 2000 than it was in
1980, although this does represent an increase of about 11% since 1990.
Still, compared with increases among the other foreign-born, the increase
in the number of Canadians captured by the census is significantly less.

As a further comparison we separate those born in the Ireland and
Great Britain from the foreign-born. This is because these English-speaking
countries probably provide a better comparator for Canada than the group
of all foreign countries.® The migration pattern is similar to that of migra-
tion from Canada: a reduction in the 1980s followed by an increase in the
1990s (albeit of lesser magnitude compared with Canada).

Although these numbers are interesting, they do not necessarily cap-
ture any loss of Canadian human capital to the United States. In the con-
text of the brain drain, the real issue is individuals who migrate to the
United States and contribute to that economy instead of their home coun-
try’s economy. In other words, the total number of immigrants provides
an estimate of how extensive the movement of individuals is, but not how
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intensive it is. As such, I now focus only on people who are active partici-
pants in the labour force in each of the censuses (as explained in the data
section above).

Table 2 provides information comparable to that in Table 1, but with
only active labour force participants included as well as immigration co-
hort (i.e., period of entry). In all cases, the decennial changes are higher
among these groups of immigrants compared with the total sample in
Table 1. For example, between 1990 and 2000, total Canadian immigration
increased by almost 11%, but among those in the labour force the increase
exceeded 25%. For immigrants from Ireland and Great Britain the pattern
is similar, but still not as dramatic as in the case of Canadian immigration: a
total increase of 17.29% between 1990 and 2000 for those in the labour
force versus an increase of 2.77% for the total sample (Table 1). Similar pat-
terns hold for other immigrants as well, as these increases are larger than
for the native-born US population. Finally, for men in the labour force,
these percentage increases are even more dramatic relative to those for
comparable women. Thus it appears that immigrants, regardless of origin
or sex, entered the United States in the 1990s largely to pursue economic
opportunities. These increases, especially among Canadian men, are dra-
matic during the latter half of the 1990s.This is consistent with the findings
of McHale (2003).

Thus far I show that there was a reduction in the number of Canadians
living in the United States between 1980 and 1990, followed by an increase
between 1990 and 2000. We also observe a similar, albeit less pronounced,
pattern for people from Ireland and Great Britain. This supports the brain
drain hypothesis not only from Canada, but also from Britain and Ireland.’
Still, these data do not answer one major question: What is the composi-
tion of these changes in immigration flows? Do the people represented in
each census have higher education levels and earn higher salaries than the
comparator groups (i.e., native-born Americans and immigrants from Ire-
land and Britain)? Once again we have estimates of how extensive the
movement of human capital has been over this period, but we are also in-
terested in determining how infensive the transfer of human capital has
been.To do this we first look at changes in salaries and years of education
in our sample over time. Because there may be a secular change in these
numbers that is not related to migration per se, we control for this by com-
paring Canadian immigrants with individuals born in both the United
States and in Ireland and Great Britain.

Tables 3 and 4 contain information on comparisons of log real earnings
of Canadians (men and women) in the United States as of the 1980, 1990,
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Table 3
Relative Log Real Earnings of Canadians
in the U.S., 1980, 1990, and 2000 Censuses
(standard errors are in parentheses)
Males Females
Canadians Americans Canadians Americans
in the U.S. in the U.S. in the U.S. in the U.S.
1980 Mean 10.411 10.255 9.664 9.625
Difference with 0.156%*** 0.039%**
native-born
(.0018) (.0020)
1990 Mean 10.475 10.227 9.843 9.719
Difference with 0.248%** 0.124***
native-born
(.0020) (.0021)
2000 Mean 10.532 10.214 9.961 9.781
Difference with 0.318*** 0.179***
native-born
(.0020) (.0021)
Difference-in-difference
1980-1990 0.092%** 0.085%**
(.0027) (.0029)
1990-2000 0.070%** 0.056%**
(.0028) (.0030)
1980-2000 0.1627%** 0.140%**
(.0027) (.0029)

Note: The 1, 5, and 10 per cent levels of significance are denoted by ***, **, and *, respectively.

and 2000 US censuses.!? Comparable figures for the US-born are included
as well as figures for immigrants from Ireland and Great Britain. Because
the composition of immigrants can change over time, along with the com-
position of the US-born, addressing changes in immigrant cohorts without
a comparison group might bias our conclusions. For example, in address-
ing the brain drain from Canada, the question is not how much has the
education of immigrants changed in the inter-census period, but rather by
how much has this changed relative to the change in educational attain-
ment of the two comparator groups. Similarly, addressing the earnings
growth of Canadians is meaningless without comparing this growth to
that of some base group.
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Table 4
Relative Log Real Earnings of Canadians
in the U.S., 1980, 1990, and 2000 Censuses
(standard errors are in parentheses)

Males Females

Canadians Irish & Britons Canadians Irish & Britons
in the U.S. in the U.S. in the U.S. in the U.S.

1980 Mean 10.411 10.472 9.664 9.612
Difference with —0.061*** 0.051%**
Ireland/Britain
(.0024) (.0028)
1990 Mean 10.475 10.559 9.843 9.788
Difference with —0.084*** 0.055***
Ireland/Britain
(.0027) (.0029)
2000 Mean 10.532 10.605 9.961 9.937
Difference with —0.073*** 0.024%**
Ireland/Britain
(.0027) (.0029)
Difference-in-difference
1980-1990 —0.023*** 0.003
(.0036) (.0040)
1990-2000 0.011%** —0.030***
(.0038) (.0041)
1980-2000 —0.012%** —0.027***
(.0037) (.0040)

Note: The 1, 5, and 10 per cent levels of significance are denoted by ***, **, and *, respectively.

Table 3 shows that the mean of the log real earnings for Canadian men
averaged 10.411 in 1980 compared with 10.255 for US-born men. Thus
Canadian men had a significant earnings advantage of about 15.6% in
1980. By 1990 this advantage had increased to about 25% and further in-
creased to near 32% in 2000. The net increase in earnings or the earnings
difference-in-difference (i.e., once the effect of changing US earnings is con-
trolled for) is about 9 and 7 percentage points respectively over the two
inter-census periods. To look at this somewhat differently, by 1990 Can-
adians in the United States had increased their earnings advantage over
Americans by 9 percentage points relative to 1980 (i.e., 0.248 — 0.156 =
0.092).This earnings advantage increased a further 7 percentage points by
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the 2000 census. Over the entire period (1980-2000), Canadian immigrants’
earnings increased by some 16 percentage points. Relative women'’s earn-
ings increased by approximately 8.5 percentage points between 1980 and
1990, and 5.6 percentage points between 1990 and 2000, or a total of 14
percentage points between 1980 and 2000. All results are statistically sig-
nificant at 99% confidence.

Comparisons with Ireland and Great Britain are more ambiguous
(Table 4). Here Canadian men have a salary disadvantage of between 6 and
8 percentage points in each of the three years. Canadian women have
salaries some 5 percentage points higher in both 1980 and 1990, and about
2.4 percentage points higher in 2000. In other words, Canadians in the United
States have been increasing their salary advantage relative to the US-born
and have had mixed results over the two decades relative to the Irish and
Britons, who have themselves obviously seen their mean unadjusted earn-
ings improve relative to those of the US-born.

From a Canadian public policy perspective, a key issue is whether the
educational levels of these migrants have changed during this period. The
issue is quite different if Canadians in the United States are being re-
warded because they have higher levels of formal education (presumably
obtained in the taxpayer-financed Canadian system of public education) or
if they are simply being rewarded for unobservable characteristics (which
the Canadian taxpayer has not financed).!! Tables 5 and 6 address the net
change in the educational attainment of Canadians as well as nationals of
Ireland and Great Britain who have migrated to the United States.!? Be-
cause returns to education in the United States increased dramatically in
the 1980s and the 1990s, we would expect that the average Canadian in
the United States would indeed have higher levels of educational attain-
ment in 1990. The data do in fact support this hypothesis. As of the 1980
census, Canadian men in our sample had a mean educational attainment
of 12.48 years, about the same as the US-born. By 1990 this relative differ-
ential had increased to 0.36 years of education, and by 2000 the difference
was about 0.81 years. The net increase between 1980 and 2000 was also
about 0.81 years. Relative to immigrants from Ireland and Great Britain
(Table 6), the pattern is similar: a relative increase of 0.56 years over the
period 1980 to 2000.

The experience of women is similar. In 1980 Canadians in the United
States had slightly fewer years of education on average compared with their
US-born counterparts. This educational advantage increased to 0.14 years
in 1990 and 0.43 years in 2000. In other words, relative education increased
by about 0.52 years over 1980-2000. Relative to female immigrants from
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Table 5
Relative Educational Attainment of Canadians
in the U.S., 1980, 1990, and 2000 Censuses
(standard errors are in parentheses)

Males Females

Canadians Americans Canadians Americans
in the U.S. in the U.S. in the U.S. in the U.S.

1980 Mean 12.479 12.475 12.280 12.366
Difference with 0.004 —0.086%***
native-born
(.0089) (.0080)
1990 Mean 13.630 13.266 13.469 13.333
Difference with 0.364*** 0.136***
native-born
(.0076) (.0067)
2000 Mean 14.445 13.637 14.170 13.736
Difference with 0.808%*** 0.434***
native-born
(.0053) (.0055)
Difference-in-difference
1980-1990 0.360%** 0.222%**
(.0110) (.0104)
1990-2000 0.444*** 0.298***
(.0093) (.0086)
1980-2000 0.805*** 0.520***
(.0012) (.0093)

Note: The 1, 5, and 10 per cent levels of significance are denoted by ***, **, and *, respectively.

Ireland and Great Britain (Table 6), the increase was a positive albeit less
dramatic: an increase of 0.31 years between 1980 and 2000.'3

In sum, the data in Tables 3-6 show two phenomena. First, on average,
Canadians in the United States have improved their relative earnings posi-
tion, or at least held steady, both relative to the US-born and to those from
Ireland and Great Britain over the 1980-2000 period. Second, the relative
educational attainment of Canadian migrants has increased relative to
these two comparators over the same period.

As illuminating as these results are, they are simply averages and really
tell us little about the underlying dynamics of the immigration flow from
Canada to the United States. In other words, we are interested in looking
at how various immigrant groups have changed over time. The concern
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Table 6
Relative Educational Attainment of Canadians
in the U.S., 1980, 1990, and 2000 Censuses
(standard errors are in parentheses)
Males Females
Canadians Irish & Britons Canadians Irish & Britons
in the U.S. in the U.S. in the U.S. in the U.S.
1980 Mean 12.479 13.173 12.280 12.419
Difference with —0.695%** —0.139%***
Ireland/Britain
(0117) (.0104)
1990  Mean 13.630 14.040 13.469 13.274
Difference with —0.4171%** 0.195***
Ireland/Britain
(.0095) (.0088)
2000 Mean 14.445 14.576 14.170 13.996
Difference with —0.131*** 0.174%**
Ireland/Britain
(.0069) (.0073)
Difference-in-difference
1980-1990 0.284*** 0.334%**
(.0152) (.0136)
1990-2000 0.279*** —0.021*
(.0120) (0114)
1980-2000 0.564%** 0.313***
(.0136) (0127)

Note: The 1, 5, and 10 percent levels of significance are denoted by ***, **, and *, respectively.

about the brain drain is that young, educated Canadians with high earn-
ings potential are leaving Canada for the United States. The simple inter-
census comparisons presented here could be evidence of a brain drain, but
they may also represent a bias in return or onward migration flows. For ex-
ample, perhaps individuals with lower levels of education and earnings
returned to Canada during the 1990s. This would bias the 2000 census re-
sults and could lead one to believe that a brain drain had occurred in the
1990s when in fact we simply had witnessed selective return migration to
Canada. Similarly, the remigration of Canadians from the United States to
a third country, or selective job loss or retirement patterns, would also
result in bias because people who were represented in the 1990 census
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would not be included in the 2000 sample. The same holds for those cap-
tured in the 1980 census who were not captured again in 1990.

To overcome this potential problem, we disaggregate Canadian immi-
grants by entry cohort. In these data, we can uniquely identify immigrants
by five-year entry cohorts since 1960, a 10-year entry cohort for those who
entered in the 1950s, and a single cohort for all who entered before 1950.
The expatriate Canadians are disaggregated into entry cohorts, and these
values are then compared with the mean value of the variable for Amer-
icans in the sample. In each panel are estimates with and without controls
for income-generating personal characteristics. I again use a difference-in-
difference approach whereby the relative characteristics of immigrant co-
horts in the 1990 (2000) census are compared with those cohorts at the
same stage of their assimilation experience in the 1980 (1990) census. For
example, we look at the relative difference in men’s earnings for those in
the 1990 census with one to five years of US labour market experience (the
1985-1990 cohort) and compare their average earnings with those from
the 1980 census with the same number of years in the United States (the
1975-1980 cohort). We do this for the four most recent cohorts in each of
the two census years 1990 and 2000.! These results are shown in Tables 7
and 8, and the full results of these estimates can be found in Appendix
Tables A-1and A-2.1°

In terms of earnings, Table 7 reflects the results in Table 3 in that Cana-
dian men have significantly higher earnings than their US counterparts.
This holds in the estimates with and without controls. Two important
points emerge from this breakdown of the data. First, these higher earn-
ings are not limited to the most-recent-entry cohorts. The estimates in all
cases are positive and significant at the 1% level. Second, there is a definite
trend in these data where newer-entry cohorts have relatively higher earn-
ings than earlier entrants. This result holds in the men’s data across all cen-
suses. For example, in the estimates without (with) controls, the newest
entry cohort in 2000 had log earnings some 43(28) % higher than the aver-
age American, whereas the newest cohort had about 32(26) % higher earn-
ings in the 1990 census and 29(22) % in 1980.

Table 8 presents the difference-in-difference results by comparing the
relative position of each cohort in each census, adjusting for equivalent as-
similation profiles. In other words, we ask how the earnings of Canadians
relative to Americans compare with those of the other groups of Canadi-
ans with the same number of years in the United States. For example, we
look at the relative earnings differential of Canadians in 2000 who entered
between six and 10 years before the census (i.e., 1990-1995) and compare
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Table 8
Difference-in-Difference of Relative Log Real Earnings
of Canadians, by Time in the United States
(standard errors are in parentheses)

1980-1990

Males

1-5years 6-10years 11-15years 16-20years Allyears

Without controls  0.038***  (0.178*** 0.165*** 0.127%*** 0.092%***

(.010) (.012) (.010) (.009) (.003)
With controls 0.035***  (0.143*** 0.061*** 0.080***  0.062%**
(.008) (.010) (.009) (.008) (.002)
Females

1-5years 6-10years 11-15years 16-20years Allyears

Without controls  0.093***  (0.198*** 0.075%** 0.073*** 0.085%**

(.012) (.012) (.010) (.009) (.003)
With controls 0.056***  0.151*** 0.013 0.007 0.047%**
(.009) (.010) (.008) (.007) (.002)
1990-2000
Males
1-5years 6-10years 11-15years 16-20years Allyears
Without controls  0.111***  0.107*** 0.017 0.107***  0.070%***
(.008) (.010) (.011) (.011) (.003)
With controls 0.027***  0.023***  —0.028***  0.027***  0.021***
(.007) (.009) (.009) (.010) (.002)
Females
1-5years 6-10years 11-15years 16-20years Allyears
Without controls  0.156***  0.095***  —0.002 0.102***  0.056***
(.010) (.010) (.011) (.011) (.003)
With controls 0.100***  0.015% 0.020** 0.042***  0.010***
(.008) (.008) (.008) (.008) (.002)

Note: The 1, 5, and 10 per cent levels of significance are denoted by ***, **, and *, respectively.
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this group with those in the 1990 census who entered between 1980 and
1985, and those in the 1980 census who arrived during the five-year period
beginning in 1970. Canadian men on average show a 6-9 percentage point
improvement in their earnings (relative to the US-born) in 1990 relative
to 1980 and a further earnings advantage of 2—7 percentage points in 2000
(see the final column of Table 8). In other words, the average earnings of
Canadian males have increased over and above those experienced by the
US-born. Furthermore, Table 8 shows that this relative earnings advantage
for those with between 0 and 10 years in the United States continued to in-
crease. Those who entered in the five-year period before the 2000 census,
for example, had earnings advantages of between 3 and 11 percentage
points compared with the immigrant group with the same assimilation
profile in the preceding census. Thus these results support a brain drain
from Canada to the United States as the relative earnings differential con-
tinues to widen.

For women the pattern outlined above for men is also apparent in
these data: relative women’s earnings among those in the United States
between zero and five years continued to increase between the two inter-
census periods.

In sum, we discover in these estimates that the average Canadian of
either sexin the United States had higher earnings compared with those of
the average American of the same sex in 1980, 1990, and 2000. Further-
more, this relative earnings advantage has been increasing over time, re-
gardless of sex or the inclusion of control variables. The most recent cohort
of immigrants in each case (i.e., those with between 0 and 10 years in the
United States) are unambiguously improving their positions.

In the above estimates, the fact that the relative Canadian wage differ-
entials without controls are generally larger than the estimates with controls
suggests that the observable characteristics of Canadians in the United
States have also changed over the inter-census periods. Perhaps the great-
est public policy issue in Canada is that highly educated Canadians are mi-
grating south and taking their Canadian-taxpayer-subsidized educations
with them. This in essence provides the federal and provincial levels of
government a poor rate of return on investment, as migrants are not pay-
ing taxes in the jurisdiction where they received their education.

Recently, the Government of Canada has responded to this problem
by introducing programs such as Canadian Research Chairs to stem (in-
deed to reverse) this flow of university faculty moving to the United States.
As outlined in Table 5, the average level of education of Canadians in the
United States increased between 1980 and 1990, further increasing by 2000.
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Again we are interested in knowing the source of these mean differences.
Is it the result of high levels of education of recent cohorts of Canadian im-
migrants? Or is it the result of earlier cohorts who have attained more edu-
cation in response to the higher rates of return to education in the United
States? The former issue is of concern to Canadian policymakers whereas
the latteris not.

To address this issue, we perform an analysis similar to that above for
years of education. These results are contained in Tables 9 and 10. Esti-
mates both with and without age controls are included.'® With few excep-
tions educational attainment is significantly higher among Canadian im-
migrants than among those born in the United States regardless of census
year or sex. In addition, in each census the difference generally increases as
the time since immigration decreases: newer immigrants have more edu-
cation than past immigrants. Adjusting for age tends to reduce the relative
difference, as we might expect given the relative young age of recent immi-
grants. For example, in the estimates with age controls, men who arrived in
the five-year period before the 1990 census had 1.07 more years of educa-
tion, but 1.27 more years in 2000 (Table 9) for a difference-in-difference of
about 0.20 years (Table 10).This pattern is generally repeated between cen-
sus years and within sex groups. Thus there has been an increase in relative
years of education among Canadians in both the 1990 and 2000 data.
Some of this increase has come from newer cohorts being better educated,
but it has also been the result of an increase in the levels of education of
older cohorts.

Summary, Conclusions, and Discussion

The migration of highly skilled Canadians to the United States was a topic
of extensive debate in Canada in the 1990s, with passionate views being
expressed about its existence, magnitude, and causes by many commenta-
tors, but fewer researchers. Despite some reasonably firm theoretical rea-
sons supporting the brain-drain hypothesis, no adequate data were avail-
able to test the hypothesis(at least until now. The release of the 2000 US
census microdata files presents researchers with the first opportunity to in-
vestigate if the brain drain was real, the magnitude of the migration flows,
and the qualitative aspects of this migration.

By using US census data from 1980, 1990, and 2000, we were able to
consider the changing nature of Canadian migration to the United States.
We were interested in addressing the actual numbers of the Canadian-born
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Table 10

Difference-in-Difference of Relative Educational Attainment
of Canadians, by Time in the United States

(p-values are in parentheses)

1980-1990

Males

1-5years 6-10years 11-15 years 16-20 years All years

Without age controls —0.173*** 0.288***  1.210***  0.657*** 0.360***
(.032) (.046) (.039) (.037) (.012)
With age controls —0.180%** 0.267***  1.207***  0.608***  (0.294***
(.032) (.045) (.039) (.037) (.012)
Females
1-5years 6-10years 11-15 years 16-20 years All years
Without age controls ~ 0.072**  0.096** 0.398***  0.565***  0.222%**
(.036) (.043) (.032) (.031) (.010)
With age controls 0.122%** 0.161***  0.400%**  0.549***  0.175%**
(.035) (.042) (.032) (.031) (.010)
1990-2000
Males
1-5years 6-10years 11-15 years 16-20 years All years
Without age controls ~ 0.236***  0.456***  0.136***  0.552%**  (.444***
(.021) (.027) (.029) (.034) (.009)
With age controls 0.197*** 0.436***  0.118***  0.573***  0.408***
(.021) (.027) (.029) (.034) (.009)
Females
1-5years 6-10years 11-15 years 16-20 years All years
Without age controls ~ 0.198*** 0.174***  0.048 0.296***  0.298***
(.024) (.025) (.029) (.031) (.009)
With age controls 0.161*** 0.141***  0.019 0.295%** (0.244***
(.023) (.025) (.029) (.030) (.008)

Note: The 1, 5, and 10 per cent levels of significance are denoted by ***, **, and *, respectively.
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who resided in the United States at the time of each census. We find that
the number of Canadians in the United States decreased between 1980
and 1990, but increased again by 2000. Still, by 2000 there were only an es-
timated 820,713 Canadians in the United States compared with 844,351
some 20 years earlier. The same pattern in these data is observed for na-
tionals of Ireland and Great Britain, although the changes for this group
have shown less variance over the same time period. Among those actively
engaged in the labour force, these increases have been even more dra-
matic.

Numbers alone, however, do not support the brain-drain hypothesis.
Although the increase in the number of individuals during the 1990s sup-
ports the notion of an extensive migration, it does not necessarily support the
existence of an intensive migration. In other words, have these individuals
migrating to the United States been among Canada’s best and brightest?

To answer this question, we first look at the relative earnings and edu-
cational attainment of Canadians who work in the United States vis-a-vis
the US-born as well as nationals of Ireland and Great Britain living and
working in the United States. This is to control for secular changes in the
labour market in the United States that are assumed to affect both immi-
grants and Americans equally. The rationale here is that if highly skilled
Canadians are in fact leaving the country, their contribution to the US
economy is (arguably) equal to the loss to the Canadian economy. For
example, if individuals choose to retire to the United States, the loss to the
Canadian economy (although positive) is less than if they are working in
and thus contributing to the US economy. Our results tend to support the
brain-drain hypothesis, both in terms of earnings and education and using
estimates with and without control variables. In all three censuses, Cana-
dian men and women had higher earnings and levels of education relative
to Americans. Furthermore, these advantages continued to increase cen-
sus over census. Compared with nationals of Ireland and Great Britain,
both measures also tended to increase, albeit not as dramatically (which
also indicates a relative improvement of this group vis-a-vis Americans).

The fact that relative immigrant earnings differentials continue to exist
even when controlling for other earnings-generating characteristics sug-
gests that the abilities of the immigrants continue to improve. The most re-
cent immigrant cohorts tend have the highest earnings premium relative
to the US-born as well as the largest education difference. Perhaps the
greatest public policy issue in Canada is that young, highly educated Cana-
dians are migrating south, taking with them their taxpayer-subsidized ed-
ucations. This in essence provides the federal and provincial governments
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a poor rate of return on investment, as migrants are not paying taxes in the
jurisdiction where they received their education. Our results suggest that
this may be more problematic because Canadians in the United States
have earnings above what can be explained by observable characteristics
alone. In other words, the loss of tax revenue is probably even greater
because these are the people who would probably be earning higher than
average salaries in Canada and hence paying more in taxes.

Of course, our results also show that Canada is not alone in losing
these productive people to the United States; migrants from Great Britain
and Ireland also display a similar pattern of earnings premiums vis-a-vis
the Americans in our sample. This result points to the likelihood that the
pull of the US labour market, coupled with favourable US immigration
policies, is responsible for this migration rather than the domestic policies
of Canada (or Great Britain and Ireland). The fact that earlier research has
shown similar patterns for other countries bolsters this probability.

In sum, we do see qualitative improvements for Canadians in the US
labour market between 1980 and 2000 in terms of both relative educational
attainment and relative earnings. For policy purposes this analysis sug-
gests that this migration began before the 1990s, possibly as early as the
1980s. The 1990s, of course, are when much attention was paid to this is-
sue. If indeed this is a problem, there are two major reasons for optimism.
The Canadian economy has outperformed the US economy recently, and
following the cutbacks of the 1990s, federal and provincial government
spending has increased, including increased funding for education and
health care, two of the sectors that experienced large losses of human capi-
tal to the United States in the 1990s. Unfortunately, the slowdown of the
US economy began shortly before the 2000 US census, meaning that much
of the probable return migration to Canada was not captured by the cen-
sus. However, here we agree with DeVoretz and Iturralde (2001) in their
analysis of Canadians migrating to the United States.

the brain drain that is causing the departure of many of Canada’s
high income earners remains a by-product, not mainly of Cana-
dian conditions, but of the state of the US economy and the immi-
gration policies of the US government. Changes in either have the
potential of slowing the southward movement faster than any
Canadian policies could (p. 63).

In fact, this surge in both the quantity and quality of Canadians entering the
United States in the 1990s may be waning; the Canadian economy has per-

Revue delintegration et de la migration internationale 189

o



Page 190

:50

1

8/15/06

05b_Mueller_ 8104_JIMI_Trans

"anoqe pajiodarjou are Jng papnour osje aram uorednddo pue Ansnput
J10J S[OIJU0D) 'SULI} JUBISUOD SPN[OUT JOU PIP SUOISSdIZaI 90UIS PIJOU JOU a1k sanfeA parenbs-y 'S[01UOD JNOYIIM PUB LM |dBd dUO ‘pajeunsa A[jurof a1om suonenba omJ, :sajoN

€IT'199'2€ €10°026'LE 219'901°c¢ Z19°901°5¢ TTL'T9E'TE TTLT9ETE N
(6£7860) 198°S  (£4120€6) ¥ITOL (6STHFE) TET9 (S9¥E¥86) £LTC Ol (cLLeL¥) €€8L  (¥87C0TL6) SSTOL SaATIEN]
(EFTISD) ¥P19  (9¥'€9S0)  L¥9°01 00025661
(€€9601) 1809  (SS0641)  L6S 0L F6-0661
(09906) €509  (0T'99%T) 92601 (98°ZTITL) 68F9 (£€8°099T) 0SS 0T 68-G86T
(G6'6s8) 6809  (0LFSET)  ¥6S0T (64°816) 0EF9 (€8°099T)  €0S0T 780861
(Ls0v6) 2809 (€8°60FD) S6V°0T (9€068) €SF9 (10°44T1) TLS0T (F6'SPel) SS0°8  (L¥Ssvl)  0PS0L 64561
(09%¢8) %209  (I€CITl)  S9v 01 (60016) €€%'9 (L1°06C1) 00S0T (€5646) 2882  (TH60CL)  €S€01 ¥/-0L61
(€2'¢901) <009  (F6°SLL1)  TFPOL (8€90€1) 8¢F9 (LS€L61) OFFOL (1£°89ST) €66Z  (98°6681)  ¥EF 0L 69-G961
(6T°6S01) S86'S  (LF'8I8L) TOVOL (9S91ST) £8€9 (84°6SFC) 90v 0L (864¥81) ¥S6Zz  (CL'T¥FED)  LOF 0L $9-0961
(FFcoc) €e6'S  (91°6800)  TFPOL (84°TS9T) €€€9 (PEGe8e) 89V 01 (86'1¢90) SS6'Z  (84°S19€)  0IF 0T 650561
(€967S) 846'S  (61°008)  TESOT (8TOOLL) £T€9 (€5°£041) ¥V OL (999¢€0) €482  (IT'€ETe)  €8€01 0861 210329

;33040 A1juyg
(96'509)  T€T0 #S119) 9410 (6€T99)  #61°0 OMYM
(09°6ST) 6500 (9F'¢91) 0900 (9£°651) €900 ystidug syeadg
(e¥S4)  1000— (0sze8) 0000 (8T'£92) 0000 patenbs pam 1ad smopy
(65°696)  0L0°0 (8F'¥86)  ¥90°0 (ST'8Le)  TToo Yoom 12d paxjrom smopy
#2120  $000-— (68°S17) 6100 (0T¥Te) 4200 USPIYD JO I3qUIMN
(cceIon) <oco (L99¥S) 8210 (02'¢6%)  8€T0 patLIeN
(0<24%) 0000 (L¥'€v9) 0000 (%099  1000— paxenbs aouspadxy
(S2'814) 6200 (€7°8001) 8€0°0 (€¥'126)  ££0°0 aouaadxy
(£8'¢5C0) 8110 (L1'TeT0) 86070 (€1'8891) 1400 UOLEINPa JO SILIX
mﬁob—.:uu &aﬁ(w m—ObﬂOu aﬁOr_«_\S m—ObﬁOu r—tg mﬂobEOu «50_.—3\(’ mﬁo.EGOU &ats m—ObﬁOu a—aoatg

snsua) 000 sSnsua)) 0661 snsua)) 0861

Amumwfsmuc& Ul o1e SD1)S1je)s-} JO Sanfea ajnjosqe)
S3[EA “SNSU)) *S'1 000T PUe 0661 ‘0861 ‘Suonenby sSurureq [eay 807 jo sayewnsy S10

1-V 9[qEL

Journal of International Migration and Integration

190



Page 191

50

1

8/15/06

05b_Mueller_8104_JIMI_Trans

"I-V 2]qe], 01 S910U 299G 90N

P91¥L e PO1'FCLTE $€9°84L°LT $€984L°1C 88572961 885961 N

(05'819¢) 6146 (80Te0e8) 1846  (080Sch) €209  (0£'ses6s) 6146 (0F00TH) ¥el'Z  (£€T6069) ST9'6 SOATIEN]
(er11el)  £06'S  (SLTSLT) 9€T°0L 0002-S66T
(CSPSIL)  998'S  (8T'€S9T)  FFOOL Y6-0661
(c09s01)  €98's  (0L00¥D) €¥6'6  (L1946)  OI19  (99°¢6Il) 8L6'6 638-S861
(17'6c6)  ce8's  (08'86CD) 9866  (09°€96)  ¥S1'9  (L8'TLCL) 9886 ¥8-0861
(Toceor)  Te8s  (66'SPET) 896'6  (65896)  LET9  (£8'C0CL) ¥88'6 (IT°086) SST'Z  (8€'880T) 0€L'6 6/-GL61T
WesLe)  96L's  (6VFeRT) Fee'6  (I8TC0T) 9609  (IF08CT) <Ce8'6 (L9¢he)  #O0TZ  (SF'%86)  ¥6S6 vL-0L61
(ec6GeT) 118G (68TS8D) S06'6  (S8THED)  SIT9  (IT°9881) 1986 (S4Teel) Sccs  (6S6¢91) ¥IL'6 69-9961
(er¥ser)  1¥8'S  (69°£941) 8686  (8TLT91)  SPL'9  (LLTTle) 6%86 (CLTISD) 1614  (99°6SL1) #9596 79-0961
(e¥8eer) 14846 (€04681) 6486  (L6°0081) 8FL9  (S9'6S€7) <Tc8'6 (96'¢cIe) 6814  (04'1S80) 9496 650561
(621090 784S (B£894) ¥186  (ST'6PIL) 6809 (68°0¢PL) €946 (89°Scie) cilZ  (96CILT) 6£96 0861 21039g
J0yoD) Anjuyg

¥8'16) ¥20°0 697€) 0100 (6£ST)— 9000— UM
#6'10) 6000 6099)—  6200— (89°9%)— €T00— ysy3ug syeads
(20'080T)— 100°0— (ITe6€1)— 100°0— (9T2£9)— 0000 pazenbs pam 12d smopy
(0$'6291) 24070 (£€4200) 24070 #L696) 0900 oom 1od pax1om sIopy
(Tere)— 0200— (89'cee)— Sc00— (L6'TTh)— L¥00— UaP[IYD JO IaquinN
(8¢7¢€) £00°0 (809%)—  6000— (0£'891)— CHO'0— PoLLIEIN
(S8'8%)— 0000 (€0'6T8)— 0000 (€8°082)— 0000 patenbs aduaadxg
(67'685)  S20°0 (e'1s%) 8100 (Lg'6T8) 9100 aouaradxg
(6£'9/81) €210 (IF'1181)  601°0 (€9'260T)  S90°0 uonednpa Jo STedx

S[OIJUO0D YA S[OI3U0D NOYIAA S[OIJU0D YIAA S[OIJUO0D JNOYIAA S[OI3U0D YHAA S[OIJUO0D JNOYHAA
snsua) 000C sSnsuad)) 0661 snsua)) 0861

(sasayjuared ur axe sdQSHE)S-} JO SANJeA INJ[OSqe)
saTewWd,] ‘SNSUd)) ‘S’ 000Z PUe 0661 ‘0861 ‘suonrenby sGurureq [eay 307 jo sayewnisy ST10
¢~V 9[qeL

191

Revue delintegration et de la migration internationale



05b_Mueller_8104_JIMI_Trans 8/15/06 1:50 Page 192

MUELLER

formed well relative to its US counterpart since 2000. In addition, changes
in US immigration policy post-9/11 have tightened the US border, making
the country much less hospitable to immigration. McHale (2003) estimates
that the number of Canadians in the United States declined in 2002 after
climbing steadily between 1998 and 2001.1> Whether this short-term de-
cline will turn into a trend awaits a similar analysis on the 2010 US census.
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Notes

1. Finnie (2001) provides a good review of the literature and evaluates some alternative policy
options to stem the gow of talented individuals from Canada to the United States.

2. Following the Canada-US Free Trade Agreement in 1989, TC visas became available to
skilled Canadians (generally those with at least a bachelor’s degree) wishing to enter the United
States. These were replaced with TN visas under the North American Free Trade Agreement in
1994. In either case, the one-year visas are unlimited in number, can be issued immediately with
the appropriate paperwork, and can be renewed indefinitely. The most popular alternative
method for similarly skilled workers is the H-1B visa, which has numerical limitations, is renew-
able only for two three-year terms, and requires a much more cumbersome and time-consuming
application process. See McHale (2003) for an account of the increased use of these visas among
Canadians entering the United States in the 1990s.

3. Card also notes that mean real wages in the United States increased for almost all age-
education groups in the United States while remaining constant in Canada. This means that many
Canadians, not only the highly skilled, may have increased their real wages by migrating to the
United States over this period.

4. Da Vanzo (1978) for one has shown the positive relationship between unemployment and
migration in the United States.

5. The CPS data contain only a small number of Canadians, so statistical inferences are subject
to a wide margin of error. The INS administrative data count the number of admittances into the
United States, not the number of individuals. Still, as Riddell (2003) points out, “It is important,
however, to remember that researchers are a bit like the drunk who is looking for his lost keys un-
der the lamp post because that is where the light is, not where the keys were fropped Researchers
look where tEe data are, and there are often important issues that are not being addressed be-
cause we do have suitable data available to examine them” (pp. 622-623). The 2000 US census
provides suitable data for this work.

6. All data were obtained from the Integrated Public Use Microdata Series {PUMS), Minnesota
Population Center, University of Minnesota. The 2000 census data are from the beta version.

7. For the estimates of Total Foreign-Born in Tables 1 and 2, a 1/25 subsample was used. All
subsampling was done owing to the large size of the US census micro data files coupled with sta-
tistical software limitations.

8. Including other immigrant groups would confound the effects of language, cultural differ-
ences, and foreign education in our analysis. Immigrants from Ireland and Great Britain seem to
be the most natural comparator group.

9. This finding is reflected by Mueller (2001) who shows that migration flows to the United
States from other G-7 countries (which includes the United Kingdom but not Ireland) mirrored
those of Canada throughout much of the 1980s and 1990s.

10. Because these data are for earnings in 1979, 1989, and 1999 (i.e., the year prior to the actual
census year), 1979 and 1999 earnings data are converted to 1989 dollars. Results were obtained by
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regressing the dependent variable (i.e., log real earnings) on two separate dummy variables: one
representing Canadians in the United States in the appropriate census year, and one representing
the US-born in the same census year. The same methodology is followed in Table 4. For readers
not familiar with this methodology, natural logarithms of log real earnings are used in this article
simply because they facilitate comparisons of earnings figures in two ways. First, they provide a
sim{)le way to compute percentage differences in wages between two groups. For example, in
Table 3, the log real earnings figures for Canadian men in the United States in the 1980 and 1990
censuses are 10.411 and 10.475, and the difference (0.064) is roughly equal to a 6.4 percentage
point real earnings increase during the inter-census period. The second way is that these approxi-
mations always represent the same percentage change regardless of the size of the underlying real
earnings. For example, a log change of 0.05 is always approximately equal to a 5% change in the
underlyinfg earnings variable, regardless of whether this is an increase from $10,000 to $10,500, or
a change from $100,000 to $105,000; in either case, the increase is 5%, but the absolute increase is
$500 in the former case and $5,000 in the latter.

11. Unobservable characteristics are factors such as natural talent, motivation, and so forth
that are not measured in standard data sets.

12. The methodology is identical to that followed in Tables 3 and 4 with years of education
substituted for log earnings as the variable of interest.

13. It should be noted that the figures presented here are almost certainly underestimates of
the true years of education differentials between the Canadian-born and the US-born. This is be-
cause 16 years of education (representing a bachelor’s degree) is the top code in our data set. Card
(2003) has shown that Canadians in the United States are much more likely to hold advanced de-
grees (i.e., postgraduate and professional degrees) compared with both Americans in the United

tates and Canadians in Canada. Indeed, in performing using this broader definition of education
in the US census on a selection of the estimates in Table 5, we also found that the education
advantage of Canadians tended to increase, but the patterns presented here did not.

14. For example, we do this by calculating the statistic gzi/zooo = X000 — (Fi—10,1990 — Ty 1990)
where ¥ is the mean of the group-specific statistic in which we are interested, 7 is one of the four
most recent cohorts in 2000 (i.e., 1980-1984, 1985-1989, 1990-1994 and 1995-2000), i—10 is for
the four matching cohorts in the 1990 census (i.e., 1970-74, etc.), and n is for natives (i.e., the US-
born) in the sample. The first term in the above equation is the first difference obtained from the
2000 cross-section estimates in Table A-1, whereas the second is the first difference from the cor-
responding 1990 estimates. For example, using the estimates without controls in Table 7, the
1990-1994 male entry cohort (which had 6-10 years of experience in the United States) had log
real earnings that were 0.383 log 1E{)oints higher than those of natives in 2000. In 1990, those in the
1980-1984 entry cohort (also with 6-10 years of US experience) had relative earnings some 0.276
log points higher. Thus the difference-in-difference is 0.107, the statistic reported in Table 8.

15. To investigate the robustness of the results presented, the 2000 data (without controls)
were also estimated using log weekly wa?es (i.e., the log of annual earnings divided by the num-
ber of weeks worked) and also using the log of annual earnings with the restriction of 40 or more
weeks worked removed. The results did not change markedly.

16. Estimates with age controls are included to compensate for the changing age structure of
the sample over the 20-year period studied. Estimates using the 2000 census and a slightly differ-
ent definition of years of education were attempted (where masters and postgraduate profes-
sional degrees were coded to 18 years of education, and doctorates were coded to 20 years of edu-
cation). Doing this resulted in higher years-of-education differentials in 2000 for the Canadians in
Table 9, but the pattern of the di?ferentials by cohort remained the same (i.e., more recent cohorts
having more education than their US-born counterparts). We also used the 2001 Canadian census
data as well as the results presented here and in Mueller (1999) to compare the education attain-
ment of Canadians in the United States with the Canadian-born in Canada. Both men and
women in the United States had more years of education in each of the three census year pairs
(1980, 1990, and 2000 in the United States compared with 1981, 1991, and 2001 in Canada respec-
tively), and this gap tended to widen over time.

17. These estimates, however, are less than reliable because they use the CPS. See above for
comments on use of the CPS in inferring population totals.
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