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Brain drain to the United States
should worry Canadians,
says C.D. Howe Institute

Canada cannot afford to be complacent about the number of highly educated scientists and en-
gineers leaving for the United States, even if the number appears small relative to that of new
graduates or immigrants with university degrees, concludes a C.D. Howe Institute Commentary
released today.

The author, Daniel Schwanen, a Director of Research at the C.D. Howe Institute, says that
Canada has made undeniable progress in recent decades toward catching up to the United
States in the relative number of individuals who graduate each year from its universities. But
Canada lags far behind when it comes to the availability of scientists and engineers with
advanced degrees. This is worrisome, since the contributions of these individuals are key
to efforts to improve Canada’s skills base and productivity.

Canada is making strides relative to the United States in attracting highly qualified scien-
tists and engineers as permanent immigrants, Schwanen says. But the thousands who leave
still impose a cost to Canada, since many are among the country’s most knowledgeable and ex-
perienced workers — leaders whose departure Canada can ill-afford given the need to com-
pete in an increasingly knowledge- and team-based global economy. It also appears that many
immigrant scientists and engineers have found it difficult to settle into their declared occupa-
tional fields in Canada, making Canada’s advantage on this score smaller than the numbers
may suggest.

Furthermore, says Schwanen, the United States retains its own highly skilled workers bet-
ter than Canada does, whether on a temporary or permanent basis, and continues to graduate
relatively more individuals with advanced degrees than Canada. In addition, the United States
has recently opened its door wider to foreign science and engineering workers, a factor not in-
cluded in this study’s comparison of the two countries.

Schwanen notes that Canada lags considerably behind the United States in its research
and development (R&D) spending and productivity growth. The latter is particularly evident
in a few innovative “high-tech” industries that typically conduct more R&D and that employ
relatively more scientists and engineers than do other sectors of the economy. Schwanen
shows, however, that, although Canada has registered fast employment growth in the hi-tech
areas, the jobs that are created on this side of the border tend to be more directly related to the



production process than in the United States, where jobs in hi-tech industries are more likely to
be in nonproduction functions such as management, research, and sales. This, Schwanen says,
calls into question Canada’s ability to attract sufficient leadership at the higher end of the
value-added (and pay) scale in high-tech industries, rather than at the less innovative end.

The study does not analyze in detail the reasons — such as Canadians’ tax burdens or the
need for more government funding of innovative activities — that have been suggested for the
net flow of Canadian brains to the United States. Schwanen remarks, however, that Canadians
who work in the United States typically obtain, in addition to lower taxes, more employer-
provided health and pension coverage than other foreign-born or even US-born residents.
Thus, although some analysts emphasize that Canadian taxes do pay for more extensive public
benefits, for many individuals the tradeoff between taxes and services may not be as difficult as
it might appear.

Schwanen also notes that Canadians seem adept at selling ideas abroad, but the econo-
my’s ability to create good, high-paying jobs from its knowledge base also depends on its dy-
namism in using these ideas innovatively at home. On this score, he says, it is wrong to pit the
“tax cut” agenda against a “good jobs” agenda. He agrees with those who suggest that im-
provements to Canada’s tax structure would help stem the outflow of Canadian talent by en-
couraging higher value-added activities to locate in this country.

* * * * *

The C.D. Howe Institute is Canada’s leading independent, nonpartisan, nonprofit economic policy research
institution. Its individual and corporate members are drawn from business, labor, agriculture, universities,
and the professions.
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Le départ de cerveaux vers les États-Unis
devrait inquiéter les Canadiens,

soutient une étude de l’Institut C.D. Howe

Le Canada ne peut demeurer insensible au départ de scientifiques et ingénieurs hautement
qualifiés vers les États-Unis, même si le nombre de ceux-ci peut sembler réduit par rapport au
nombre de nouveaux diplômés et d’immigrants qui se qualifient dans ces disciplines, conclut
un Commentaire de l’Institut C.D. Howe publié aujourd’hui.

L’auteur de l’étude, Daniel Schwanen, qui est un directeur de recherche à l’Institut
C.D. Howe, note que le Canada a fait des progrès indéniables au cours des récentes décennies
par rapport aux États-Unis en ce qui a trait à l’obtention de diplômes universitaires. Mais il
reste toujours bien en arrière en ce qui touche la disponibilité au pays de scientifiques et
d’ingénieurs possédant des diplômes de deuxième cycle. Ceci est inquiétant, dit-il, puisque
ces individus ont une contribution-clé à apporter à l’amélioration des compétences et de la pro-
ductivité au Canada.

Le Canada s’en sort mieux que les États-Unis pour ce qui est d’attirer des immigrants pos-
sédant de hautes qualifications en science et ingénierie, dit l’auteur. Cela n’empêche pas ce-
pendant les milliers qui partent de coûter cher au Canada, puisque plusieurs d’entre eux
comptent parmi les travailleurs les plus expérimentés et compétents — des chefs de file dont le
Canada peut difficilement se permettre le départ, étant donné que le concurrence internation-
ale se fait de plus en plus au niveau de l’économie du savoir et du travail d’équipe. De plus, il
semble que plusieurs scientifiques et ingénieurs immigrants ne s’intègrent pas facilement au
Canada dans leur domaine professionnel déclaré, ce qui réduit l’avantage que le Canada
possède a ce chapitre par rapport à ce que les données brutes laissent penser.

De plus, dit M. Schwanen, les États-Unis retiennent plus facilement leurs travailleurs hau-
tement qualifiés que ne le fait le Canada, que cela soit sur une base permanente ou temporaire,
et continue de conférer plus de diplômes de deuxième cycle que ne le fait le Canada. De plus,
les États-Unis ont récemment ouvert leur porte plus grande pour les scientifiques et ingénieurs
étrangers, un facteur que cette étude n’a pas pu prendre en compte.

M. Schwanen note que le Canada est dépassé par les États-Unis en termes de recherche et
développement (R&D) et de croissance de la productivité. En ce qui concerne cette dernière,
l’écart est particulièrement évident dans quelques industries innovatrices et à haute technolo-
gie, qui typiquement entreprennent plus de R&D et emploient plus de scientifiques et ingé-



nieurs que d’autres secteurs de l’économie. Or, note-t-il, bien que le Canada ait enregistré une
forte croissance de l’emploi dans la haute technologie, les emplois créés ici ont tendance à être
plus directement reliés au processus manufacturier qu’aux États-Unis, où dans les mêmes
secteurs les emplois ont d’avantage tendance à toucher moins directement à la production, se
trouvant par exemple dans l’administration, la recherche, ou les ventes. Ce constat mène l’au-
teur à s’interroger sur la capacité du Canada à jouer un rôle suffisant de leadership dans des
types de fonctions à haute valeur ajoutée (et à salaires élevés), plutôt que dans des fonctions
moins innovatrices à l’intérieur même des secteurs de haute technologie.

L’étude n’analyse pas en détail les raisons qui ont été avancées pour expliquer le départ
net de cerveaux canadiens vers les États-Unis, tels le fardeau d’imposition au Canada, ou un
manque de soutient financier public adéquat pour les activité reliées à l’économie du savoir.
M. Schwanen fait cependant remarquer que les Canadiens travaillant aux États-Unis bénéfi-
cient de l’assurance-santé et d’un plan de pension offerts par leurs employeurs en plus grand
nombre que les autres travailleurs étrangers aux États-Unis, et même que des travailleurs nés
dans ce pays. Donc, bien que certains analystes aient insistés sur le fait que les impôts canadi-
ens permettent une meilleure fourniture de services publics, il est possible que pour nombre
d’individus, le sacrifice en termes de programmes gouvernementaux qui accompagnerait les
impôts moins élevés ne soit pas aussi difficile que l’on puisse le croire à première vue.

M. Schwanen remarque également que les Canadiens semblent fort capables de vendre
leur recherche à l’étranger, mais que la capacité de l’économie de créer de bons emplois haute-
ment rémunérés à partir de sa base de connaissances dépend d’une utilisation dynamique des
idées à l’intérieur même de l’économie. A ce niveau, dit-il, il est faux d’opposer ceux qui vou-
draient réduire les impôts à ceux qui voudraient plutôt se concentrer sur la création de « bons
emplois ». L’auteur est en fait d’accord avec ceux qui concluent qu’une amélioration de la
structure des impôts au Canada aiderait à réduire le départ de talent canadien, en encourag-
eant des activités à plus haute valeur ajoutée à se situer au Canada.

* * * * *

L’Institut C.D. Howe est un organisme indépendant, non-partisan et à but non lucratif, qui joue un rôle
prépondérant au Canada en matière de recherche sur la politique économique. Ses membres, individuels et
sociétaires, proviennent du milieu des affaires, syndical, agricole, universitaire et professionnel.
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Putting the
Brain Drain in Context
Canada and the Global Competition
for Scientists and Engineers

Daniel Schwanen

In this issue...

Why we should not be complacent about the departure of highly educated
Canadians for the United States.



The Study in Brief...

Canada cannot afford to be complacent about the number of highly educated individuals leaving for the
United States, even if the number appears small relative to that of new graduates or immigrants with
university degrees.  This is true at least in the science and engineering fields that this study more closely
explores.

Canada has made tremendous progress in recent decades in catching up to the United States in the
number of individuals graduating each year from its universities, including in science and engineering.
However, Canada remains far behind the United States in terms of the availability of scientists and
engineers with advanced degrees, who are key to research and educational efforts in the high-technology
industries that recently have emerged as among the most economically productive in the economy.

Indeed, while Canada has experienced fast employment growth overall in these industries, the types
of jobs being created in high-tech manufacturing on this side of the border increasingly have tended to
be related directly to the production process, rather than to nonproduction functions such as
management, research or sales, in contrast to high-tech jobs in the United States. This calls into question
whether Canada can attract leadership at the higher end of the value-added scale in these industries,
rather than at the less innovative end.

Canada is making strides relative to the United States in attracting highly qualified permanent
immigrants. However, those who leave still impose a cost on Canada, since many are among the most
knowledgeable and experienced workers. Moreover, the cost of their leaving may be magnified in
today's increasingly knowledge-based economy, in which the recipe for success requires a close sharing
connection between such leaders and other members of the team. In addition, the United States does a
better job than Canada of retaining its own highly skilled workers, whether one considers temporary or
permanent emigration, and it continues to graduate more individuals with advanced degrees than does
Canada.

Without exploring in detail the causes of the costly flow of Canadian brains to the United States, the
study notes that Canadians working there tend to obtain more employer-provided health and pension
coverage than do other foreign-born or native-born workers, and that the existence of good jobs also
depends on an economy’s ability not only to generate ideas but to use them innovatively. Improvements
in that regard will no doubt be related to reform of Canada’s tax structure.

The Author of This Issue

Daniel Schwanen specializes in trade and investment issues, and is the author of a number of articles
and commentaries on global warming, Canadian cultural policies, Canada's external trade policy, the
impact of free trade agreements, and interprovincial economic issues. He is a frequent commentator on
economic affairs in the media.
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The past two years have seen a resurgence in Canada of the debate about a
“brain drain” to the United States. This debate is generally framed in terms of
whether or not skilled Canadians are lured south in worrisome numbers by a
more attractive professional and fiscal environment, thereby enhancing the

US economy at the expense of Canada’s. A corollary question is whether Canada can
make up for this outflow with new arrivals from abroad.

The brain drain phenomenon may not seem large relative to the thousands of new
university graduates Canada produces or well-educated new immigrants that arrive
each year. The question I explore in this Commentary is whether “not large” also means
“unimportant” in today’s economic climate, when Canada’s ability to compete in
knowledge-based industries is paramount. I focus particularly on scientists and
engineers and on the high-technology industries that intensively employ them.

Some analysts (for example, Helliwell 1999; Canadian Association of University
Teachers 1999) have suggested that there is no cause for alarm. I conclude, however,
that Canada cannot be complacent about the number of highly educated workers that
leave the country each year. Although Canada now seems to have surpassed the United
States in the number (relative to its population) of annual graduates with science and
engineering degrees, the number with advanced degrees in these fields remains
proportionally considerably higher in the United States than in Canada. Moreover, a
disproportionate number of those who leave Canada seem to be at the top end of the
skills or income spectrum. Canada attracts more skilled immigrants than does the
United States, but it is reasonable to suggest that the United States does a better job of
retaining its own skilled workforce. Furthermore, relative to the US experience, high-
tech manufacturing activities in Canada seem to be concentrated more in physical
production than in nonproduction functions such as management, sales, or research. In
this context, the departure of even a modest number of highly skilled workers may
contribute significantly to Canada’s lagging economic performance vis-à-vis its southern
neighbor.

A full analysis of the reasons for this outflow of educated Canadians is beyond the
scope of this paper. I believe, however, that a reasonable debate on the causes of the
problem should pay as much attention to the roots of growth and innovation in the
business sector as to reduced personal taxation or increased government funding of
knowledge-intensive activities, the two factors on which most public discussion of this
issue has focused so far.

Outline of the Commentary

In the first two brief sections, I outline the issue of the brain drain phenomenon, and
discuss the new knowledge economy and why highly educated workers are so
important to it. Turning to scientists and engineers specifically, it is important to assess
the question of whether Canada’s net “brain gain” from other countries sufficiently
compensates for its losses to the United States in light of the availability from all
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sources of these knowledge workers in both countries. In the next section, therefore, I
examine the existing stock of such workers in the two countries in both quantitative
and qualitative terms. I then look at the relative pace at which the annual flow of
workers into and out of the Canadian and US economies adds to the stock, and which
country appears to be gaining as a result. Following this assessment, I examine
employment trends in the high-tech industries that employ scientists and engineers
most intensively.

Is the brain drain, thus contextualized, a cause for worry in Canada? In the next
section, I explain why my answer is yes. Finally, I offer a few thoughts on the underlying
causes of this troublesome southward movement of some of Canada’s best and
brightest, before providing a concluding summary.

A Summary of the Issue

Statistics Canada estimates that up to 10,000 Canadians with university degrees (in all
fields) move to the United States each year (Canada forthcoming). This number includes
some individuals who may, in fact, return to Canada at a later date, as well as highly
qualified Canadians who are temporarily employed in the United States and who have
been resident there for at least six months. Any sensible brain drain estimate should
also include emigration to the rest of the world, which Statistics Canada estimates to be
roughly twice the number of departures for the United States (Fellegi 1999).

Relative to the number of new Canadian university graduates (about 128,000 a
year) and the total number of immigrants with university degrees entering Canada
(about 51,000 each year) (see Canada 1998, table 33; 1999b, 9), the number of university-
educated leavers to all destinations does not seem large. But, as I will argue, it is
nonetheless significant.

I am primarily concerned in this paper with the movement of two important
subsets of Canada’s highly skilled workers: those with university degrees in the natural
and physical sciences, mathematics, and engineering (henceforth referred to as science
and engineering), and workers in the so-called high-tech industries.

This choice is motivated by two generally accepted facts. First, the amount of
research and development (R&D) — involving a high number of science and
engineering workers — that occurs in Canada is considerably smaller relative to the
size of the economy than it is in many other advanced countries (see OECD 1999,
table 5). Second, Canada’s disappointing productivity relative to its main competitor,
the United States, over the past decade or so stems in considerable part from the strong
US advantage in a few key high-tech industries that rely heavily on R&D activities and
hence on workers with specialized science and engineering knowledge (see Canada
1999l, 4; Sharpe 1999, table 3).

The Role of Knowledge Workers in the Economy

The most recent body of work on the subject strongly suggests that economic growth
relies increasingly on the ability to employ scientific and technological knowledge in
productive ways. As Lavoie and Finnie note (1998, 2), the fact that “scientific and
technological activities are bread-and-butter for achieving economic growth” has been
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well documented. The corollary is that the presence of workers who possess the ability
to develop, absorb, or diffuse new ways of doing things has a positive effect on an
economy’s overall ability to generate growing incomes.

It is this ability to use its knowledge productively — which depends, in turn, on
such factors as good management and entrepreneurial activity — that allows an
economy to compete without low wages or a reliance on natural resources; that is, to
both compete successfully and raise the average standard of living of its population.
The activity of knowledge workers, managers, and entrepreneurs provides the general
social benefit of raising the productivity and income of the overall population above
and beyond these individuals’ own (private) remuneration.1 Indeed, such social
benefits have always been a key argument in favor of public funding for higher
education and research efforts.

Education, knowledge, and technological entrepreneurship have become
increasingly important to the Canadian economy in recent years. The natural resources
that traditionally have been Canada’s source of wealth provided a declining share of
Canadians’ incomes in the 1990s, but significant “education premiums” — higher
wages, better employment opportunities, or both, for those with more education — are
found in the Canadian and other labor markets. Even though those premiums have
fallen somewhat in Canada in recent years for younger graduates, the pool of educated
workers has grown significantly with the coming of age of the most highly educated
generation in Canadian history.2

Taking Stock of Scientists and Engineers

Thus, the availability of knowledge workers is essential in both Canada and the United
States, and it is in this context that I begin my analysis of Canada’s “brain competitiveness”
by attempting an inventory of university-educated science and engineering human
resources in the two countries.

Quantity

The available data on the stock (that is, the number) of skilled workers in Canada and
the United States are summarized in Table 1. The numbers include all individuals with
at least a bachelor’s degree in the disciplines mentioned, expressed both as absolute
numbers and as a proportion of the population aged 21 and over.

The table reveals that Canada has a small deficit (less than 4 percent) in the number
of scientists and engineers with university degrees. The small size of this differential
reflects the progress Canada has made over the years in closing the gap between its
higher education enrollment rates and those of the United States (the enrollment rate is
defined as the percentage of the population aged 15 to 24 attending school); this gap
was as much as 7 percentage points 20 years ago (see Fortin 1999, 80). As we shall see,
however, Canada has also relied on the heavy inflow of university graduates from
abroad to narrow its knowledge-worker deficit.
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Quality

The difference between Canada and the United States regarding the number of science
and engineering university graduates widens considerably if one considers quality as
well as quantity — the United States is well ahead in terms of those with an advanced
degree (see Table 2). Relative to its population of postgraduation age, the United States
has approximately 18 percent more individuals with master’s degrees in science and
engineering fields, and 22 percent more with doctorates, than Canada does. As the table
shows, the US lead exists across most science and engineering fields.

There are many reasons why this lag in workers with advanced degrees is
worrisome for Canada. Universities depend on this highly educated group for their
teaching and research activities, and hence they play a vital role in the formation of
science and engineering personnel and in spreading the benefits of scientific knowledge
throughout various industries and to the Canadian public at large. The education
premium, which exists for university-educated individuals generally, is substantially
higher still for those with advanced degrees (Ontario 1999, figure 3). In short, when
discussing Canada’s ability to generate high living standards in the new knowledge-
based labor market, one must now look beyond the number of individuals with a
single university degree in a relevant field.

Furthermore, Tables 1 and 2 refer only to very broad skills categories. There are
some significant differences between the two countries within each of these categories
that the tables do not show, partly because detailed comparisons cannot easily be made
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Table 1: Stock of University-Educated Scientists and Engineers,a

Canada and the United States, 1996

Canada United States

Field of Degree Number

As Percentage of
Population Aged

21 and Over Number

As Percentage of
Population Aged

21 and Over

(thousands)                   (percent)                    (thousands)                  (percent)

Agriculture, forestry 37.8 0.18 304.9 0.16

Biology 101.5 0.47 1,004.3 0.54

Engineering 262.0 1.21 2,247.3 1.21

Chemistry, physics, geology 73.8 0.34 632.1 0.34

Other science, mathematics, computers 140.2 0.65 1,276.2 0.69

Total 615.3 2.85 5,464.8 2.95

a Excluding management and social sciences.

Note: Both Canadian and US data sources for scientists and engineers include those who received university degrees in
the fields identified here, whether or not they are active in the labor force. However, the US data exclude scientists
and engineers over age 75 and those who are institutionalized.

Sources: Number of scientists and engineers in Canada: Canada 1999f.

Number of scientists and engineers in the United States: United States 1999e. This survey follows up on several
earlier ones: the 1993 National Survey of College Graduates; the 1993 National Surveys of Recent College
Graduates and its 1997 Follow-Up Survey; and the Survey of Doctorate Recipients, all sponsored by the
National Science Foundation’s Scientists and Engineers Statistical Data System. Although the survey was
conducted in 1997, it excludes those who obtained their first college degree after June 30, 1996, and anyone
living in the United States whose first science and engineering degree was obtained abroad after April 1, 1990.

Population: Canada 1999i; United States 1997b.

The US lead exists
across most science
and engineering
fields.



for all degree fields. But Canada is proportionately well ahead of the United States in
the number of individuals with university degrees in forestry, mining engineering,
resources, and environmental engineering, whereas the United States has a large lead
over Canada in aerospace, electrical, and industrial engineers. Such specialization
patterns are to be expected, given Canada’s comparative advantage in natural
resources, but this advantage is becoming less important in world markets. Canada’s
future growth prospects depend less on its immobile natural endowments and more on
knowledge-intensive, geographically mobile activities, and Canadians should be
concerned about the extent to which degree-holding patterns reflect Canada’s relative
weakness when it comes to graduating or retaining individuals with skills that are in
increasingly high demand.

For example, the United States has 50 percent more electrical and computer
engineers per capita than does Canada (see Reallocation Steering Committee 1998, 10).
This statistic alone is telling, given the continuing spread of information and
communications technologies across virtually all economic activities, a phenomenon
that economist Richard Lipsey has compared to the importance of the water wheel,
writing, and other “general-purpose” technologies whose emergence caused “deep
structural adjustments and massive changes in our way of life as well as rejuvenating
the growth process” (1996, 21).

Is the Gap Closing?

Is Canada closing the gap, relative to the United States, in terms of the availability and
the credentials of highly qualified scientists and engineers? The answer depends not
only on what is happening to bilateral Canada-US movements of such individuals, but
also on other, often quantitatively more important flows. Do proportionately more US
students than Canadian ones graduate in these fields? Does the United States attract
more foreign talent? Is that country better at retaining its domestic talent? And is the
talent of comparable quality? Responding to these questions requires, first, a look at the
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Table 2: Stock of Individuals with Advanced Science and
Engineering Degrees,a Canada and the United States, 1996

Canada United States

Field of Degree
Master’s
and PhD PhD Only

Master’s
and PhD PhD Only

(number per 100,000 population aged 21 and over)

Agriculture, forestry 38 9 31 12

Biology 114 47 150 78

Engineering 286 51 318 58

Chemistry, physics, geology 134 66 125 67

Other science, mathematics, computers 124 29 200 31

Total 696 202 824 246

a Excluding management and social sciences.

Note: See Table 1

Sources: See Table 1.
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movement of science and engineering personnel into and out of both countries, and
then an attempt to assess this labor force in a qualitative sense.

Quantity

The change in the availability of university-educated scientific workers in any country
over a given period can be defined as: the number of new graduates during the year in
the relevant fields (less the number of foreign students graduating), plus the permanent
inflow of highly skilled workers from abroad during the year (including foreign
students who become permanent residents) and the change in the number of foreign
highly skilled individuals temporarily residing in the country, minus the number of
highly skilled individuals who retire from the work force or emigrate permanently to
other countries, and any increase in the number who take up temporary employment
in foreign countries.

Unfortunately, there are no consistently defined statistics on these movements of
knowledge workers even within Canada or the United States, let alone between the two
countries. In order to assess whether or not Canada has a brain competitiveness
problem vis-à-vis the United States, I attempt to make such a comparison here. I have
not tried to reproduce precisely the actual movement of these workers in any given
year but, rather, to illustrate a plausible scenario of the current flow of science and
engineering graduates based on recent experience. The result of this exercise is
summarized in Table 3. (Because assumptions play an important role in the picture
presented here, the reader is particularly invited to refer to the detailed source note to
the table.)

The main message of Table 3 is that, if “highly skilled science and engineering
workers” are defined as those holding a bachelor’s degree obtained anywhere in the
world, Canada compares favorably with the United States in terms of both the number
of students graduating and the number of immigrants it attracts. Recent numbers
suggest that, as a proportion of the number of individuals reaching typical graduation
age (which is 22 in both countries), more Canadians than Americans now graduate
with degrees in science and engineering. With respect to immigration, the Canadian
number I use reflects a surge in immigrants who had science and engineering as their
selected occupation in 1996; in that year, well over a third of university-educated
immigrants to Canada held degrees in science and engineering.

The United States is probably better than Canada at retaining its scientists and
engineers, as it does its population generally,3 and recently has also seemed to attract
more temporary workers than its northern neighbor. The numbers shown in Table 3 are
derived partly from estimates of emigration and temporary movements among highly
qualified personnel, which are far less reliable than the immigration data but give a
solid idea at least of the orders of magnitude. And although the flow of temporary
workers is by nature volatile, over the years a growing number of Canadian temporary
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3 This seems a reasonable conclusion since US emigration, as well as being much lower than Canada’s
overall, is overwhelmingly made up of those not born in the United States (80 percent); moreover, of
those about half return to countries with much lower income per capita than the United States (Ahmed
and Robinson 1994, table 9). Those returning to low-income countries are, on balance, unlikely to have
accumulated significant human capital in the United States (ibid.).
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workers, intracompany transferees, and students have converted their temporary status
in the United States to permanent residency (DeVoretz and Laryea 1998, table 4). The
increase in the southward flow of temporary workers could thus be a harbinger of
increased permanent emigration.

The overall conclusion one can draw from Table 3 — even taking into account that
1996 seems to have been an exceptionally strong year for immigration into Canada — is
that, if the trends reflected there continue, Canada could catch up to the United States
in the number of individuals with science and engineering degrees as a share of the
adult population within as little as three years.

Quality

As I have already observed with respect to the stock of scientists and engineers, a
markedly different picture can emerge when one measures, even roughly, the quality of
the knowledge labor force than when one simply focuses on the numbers. And as was
the case with counting the stock of engineers and scientists, there are indications that,
in terms of the flows of these individuals, Canada is losing out when one takes into
account the quality, not just the quantity, of the migrating workers. Six key observations
point to this conclusion.

First, a noticeable difference continues to exist in the number of advanced degrees
granted in the two countries. In the United States in 1996, master’s degrees were
granted to more than 12 percent of resident graduates aged 24 (the typical graduating
age for this degree), but in Canada to only 5 percent of graduates of the same age.
Similarly, the number of doctorates granted in the United States per resident graduate
aged 27 (the typical graduation age for such degrees) was nearly double that in Canada
(0.9 versus 0.5; see OECD 1998, table C4.2b). Although these ratios represent an average
for all university programs, they also appear to favor the United States in science and
engineering, even if one takes into account the very high proportion of foreign students
in such programs there.4

Second, given that Canada relies heavily on immigration to keep up with the
United States in terms of its stock of scientists and engineers, the extent to which
immigrants are actually able to experience labor market outcomes that reflect their ex
ante work expectations can be a significant factor in determining the extent of this brain
gain from abroad. The 1996 Canadian census showed that, among immigrants who
arrived between 1990 and 1994, about 20 percent of those who had declared science and
engineering fields as their intended occupations when they arrived were not working
in such occupations in Canada at census time (Fellegi 1999). This may be a sign either
that these workers are not being integrated successfully into the Canadian labor market
in their intended occupation or that highly skilled immigrants are using Canada as a
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4 Even assuming that 34 percent of US science and engineering graduates are foreign-born (the 1994
figure) and that only 18 percent of Canadian graduate in those fields are (the average of foreign
graduate students enrolled as a percent of total enrollment in all graduate programs in Canada in 1996),
then removing the foreign students in both countries would still leave the ratio of graduate to
bachelor’s degrees granted in science and engineering 20 percent higher in the United States than in
Canada (calculations from United States 1998, tables 251 and 252; Young 1998; Canada 1998, tables 37,
39, 40).  In any event, one study estimates that, in 1996, at least 20 percent of foreign students in the
United States converted their status to that of permanent resident (Lowell 1999, 14).

Canada is losing
out when one takes
into account the
quality, not just the
quantity, of the
migrating workers.



8 C.D. Howe Institute Commentary

Table 3: Annual Flow of Science and Engineering Workers Into and
Out of Canada and the United States, A Typical Recent Scenarioa

Canada United States Factor

(thousands)

Inward flow

New graduates 26.6 221.3 8.3

Permanent immigrants 18.0 18.6 1.0

Change in in-bound temporary residents 1.3 8.2 6.3

Outward flow

Foreign students graduating 2.5 17.7 7.1

Permanent retirements 4.8 43.2 9.0

Permanent emigrants 1.4 1.6 1.1

Change in out-bound temporary residentsb 1.8 0.8 0.4

Net change 35.4 184.8 5.2

Note: total population (December 1995) 30,537 264,038 8.6

a Workers with a bachelor’s degree or higher in science, excluding the social sciences.
b Bilateral Canada-US flows only.

Sources: New graduates, Canada: The estimate assumes a continuation of 1992–96 trends in the number of graduates per
population of graduating age reported in Canada (1999i). Graduates in the following fields were included:
agriculture and biological sciences, engineering and forestry, chemistry, geology, physics, other physical
sciences, and mathematics and computer science.

New graduates, United States: The figure was estimated assuming that 22-year-olds graduate that year in
engineering, natural sciences, and mathematics and computer science at the same rate as in 1996, as reported in
OECD (1998, table C4.4). The ratio of engineering graduates was estimated by taking the total ratio for
engineers and architects as reported by the OECD and reducing it by the actual share of architects among 1995
graduates in these two disciplines as reported in National Center for Education Statistics (1999, table 266). A
small upward adjustment was also made to correct for the underreporting that would have resulted had I
followed this procedure to estimate 1995 science and engineering graduates, relative to the actual number of
graduates according to the NCES (ibid.).

Foreign students in Canada: The figure is based on the percentage of foreign students in total higher education
enrollment in 1996. Data are from Canada (1999j), multiplied by the same factor as for the United States (below).

Foreign students in the United States: This figure is based on the percentage of foreign students in total higher
education enrollment in 1993–94, multiplied by 2.5 to reflect the higher ratio of foreign graduates in science and
engineering relative to other graduate programs that year, and applied to the number of new graduates above.
The assumption is that foreign students are as overrepresented in science and engineeering bachelor’s programs
as they are in graduate programs. Data are from United States (1999d, tables 172, 251, 252, and 414).

Permanent immigrants to Canada: The figure is the number of immigrants reporting “natural sciences,
engineering and mathematics” as their intended occupational group in Canada in 1996, less architects and other
architecture and engineering workers (such as draftsmen). Data are from Canada (1999a, table IM20).

Permanent immigrants to the United States: Data are from United States (1999a, table 5), and include the categories
“engineers, surveyors, and mapping scientists,” “mathematical and computer scientists,” and “natural
scientists.” [Notes continue.]
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Notes to Table 3 - continued

Sources: Inbound temporary residents in Canada: The figure represents the increase in the stock of foreign workers
employed in the Immigration Canada category “professional occupations in natural and applied sciences,” 1998
over 1996 annualized. These occupations constituted 25.5 percent of the stock of temporary professional foreign
workers in Canada on average during those two years. Data are from Canada (1999c, 16).

Inbound temporary resident in the United States: The figure represents the increase in the number of temporary
workers entering under speciality occupation (H1B) visas, 1996 over 1994 annualized, and of professional
workers under NAFTA (TN) provisions, 1997 over 1994 annualized, divided by four to account for the fact that
US statistics count admissions (of which there can be multiple ones under a single visa) rather than visas issued
(it is estimated that, in 1996, one H1B visa issued yielded 2.5 admissions on average; the ratio of 4 that I use here
assumes, therefore, a higher rate of multiple crossings for TN visa holders; see Lowell [1999, 11 and table 1]),
and further divided by 4 to mirror the share of science and engineering workers in Canada’s temporary foreign
population; plus the increase in intracompany transferees (L1 visas), also divided by 4. The data are from
United States (1999c, table 39). The assumption is that, as a proportion of the total number of in-bound
temporary highly skilled residents, the United States attracts the same share of scientists and engineers as does
Canada. Note that the United States has recently authorized the entrance of a much higher number of
temporary workers in high-tech occupations, which is not reflected in this estimate.

Permanent retirements in Canada: The figure is the estimated population aged 63–67 with university degrees in
1996, multiplied by the percentage of science and engineering degrees among the total population with
university degrees in 1996.

Permanent retirements in the United States: To reach this figure, scientists and engineers are assumed to retire at an
annual rate equal to one-tenth of the percentage of  scientists and engineers who graduated during the 1950–59
period among the entire science and engineering population (which includes, for example, social scientists); this
yields a retirement rate of close to  0.8 percent of the existing stock (7.9 percent of which graduated during the
1950–59 period).

Permanent emigrants from Canada: The data are an update of those used in Fellegi (1998) for the annual number of
engineers, mathematicians, computer specialists, and natural scientists emigrating to the United States,
averaged over the 1995–97 period, multiplied by two to account for emigration to other countries (as suggested
by Fellegi for overall emigration).

Permanent emigrants from the United States: The figure was derived by multiplying the equivalent Canadian
number by 4.8 (the ratio of estimated total US emigration to estimated total Canadian emigration for all of the
1980s, the last time that US estimates were updated), then dividing by 4.2, which is the ratio of Canadian
emigration of scientific and engineering personnel to the United States to the flow of such personnel from the
United States to Canada during the 1990–94 period. The assumption, therefore, is that the United States is not
losing proportionately more highly skilled personnel to the rest of the world than it is to Canada. See also note 3.

Outbound temporary residents from Canada: This figure is the share of Canadians entitled to stay in the United
States under H1B, TN, and L1 visas in fiscal year 1996 (United States 1997, table 40), multiplied by the average
annual increase in all temporary scientists and engineers in the United States under these visas as estimated
above for the 1994–96 period.

Outbound temporary residents in the United States: This figure is derived from the Canadian number, multiplied by
the ratio of temporary US entrants into Canada to Canadian temporary entrants into the United States under
NAFTA provisions in 1996.

Population: OECD 1998, table X2.1



stopover on their way to the United States. In either case, Canada may not obtain the
benefits suggested by the number of immigrants shown in Table 3.

Third, it also appears that, although Canadian-born professionals in the United
States experience labor market outcomes at least on par with their US-born
counterparts, immigrants to Canada need, on average, an adjustment period of ten or
more years before they match the performance of their Canadian counterparts. They
also require more language training and other settlement costs (DeVoretz and Laryea
1998, 21; Statistics Canada notes that a similar period of adjustment holds for computer
scientists in particular [Canada forthcoming]). This mismatch between leavers, who
settle quickly into US life, and their labor market replacements, who require more
resources before they can participate fully in Canada’s economy, adds a “churning cost”
to the Canadian economy, to the extent leavers must be replaced. Thus, although
immigration is beneficial to the Canadian economy, it does not, by itself, negate the cost
of science and engineering emigration.

Fourth, a Statistics Canada survey published by Human Resources Development
Canada (HRDC) shows that, although only 1.2 percent of the class of 1995 (about 3,800
individuals from all fields of study) were living in the United States by March 1999
(4,600 left initially but 830 returned in the interim), those who did move south were
more likely to have master’s degrees or PhDs and were more likely to have been
graduates in health,5 engineering, or mathematical fields than those who remained in
Canada. In March 1999, 12 percent of 1995 PhD graduates from Canadian universities
were living in the United States. Furthermore, 44 percent of these ranked themselves as
being in the top 10 percent of their graduating class (Canada 1999d).

Fifth, with respect to experienced workers rather than new graduates, there are
worrisome indicators that those most likely to move to the United States are those with
higher-than-average skills or responsibility levels. Indeed, the probability that a
Canadian will leave for the United States rises with his or her income. And senior
university professors (as opposed to entry-level or mid-career professors) who relocate
are more likely to leave for the United States than for another Canadian university
(Fellegi 1999).

Sixth, individuals with science and engineering skills, or with management skills in
science- and engineering-intensive sectors, are paid better and experience lower
unemployment rates in the United States than in Canada (Personnel Systems 1999;
Canada 1999e). It is not known how much of this discrepancy is due to these
individuals’ particular skill levels and how much to other factors, such as relatively
high productivity levels or the tighter job market in the United States. Based on
experience in the information technology sector, wage differentials between the two
countries are highest for more experienced workers. But the job situation for younger
graduates also favors a move south; as the HRDC study (Canada 1999d, x) notes,
“[c]ompared with graduates who remained in Canada, those who moved to the US
tended to find work that was more closely related to their fields of study, required
higher skill levels, and paid higher salaries.”

In short, although Canadians can take comfort from the increasing supply of
graduates in science and engineering fields in recent years, this needs to be tempered by
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5 This study does not include health in the definition of science and engineering degrees.
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an awareness that any “qualitative” gap does not appear to be closing as quickly — if
at all.

The above observations not only suggest that leading-edge talent is much more
available in the United States; they also raise a more subtle question about whether the
available talent is deployed as profitably in the Canadian economy as it seems to be in
the US economy. To get a firmer handle on this question, I now explore a relevant
contrast between Canada and the United States with respect to employment
developments in high-tech industries.

Employment in High-Tech Industries:
What Are the Brains Doing?

The high-tech industries do not employ all the highly skilled, well-paid scientists and
engineers, of course, but such a high proportion of their employees come from those
disciplines that high-tech industries naturally attract attention when the brain drain
issue is discussed. Indeed, one recent US study (Hecker 1999) defines an industry as
“high-tech” if, within the industry, both the number of employees engaged in R&D and
the number employed in all technology-oriented occupations account for a proportion
of total employment in that industry that is at least twice the average for the economy
as a whole.6

Canadian employment growth in these industries, taken as a group, has actually
exceeded that in the United States since 1983 (see Figure 1);7 today, the share of total
employment accounted for by all high-tech industries (including high-tech services) is
similar in Canada to that in the United States (7.8 percent versus 8 percent). This fact
suggests that, in principle, Canada offers a favorable environment to this knowledge-
intensive group of industries. (For a complete list of which industries have been
included in my data, see Appendix Table A-1.) 

If one looks a little more closely, however, some important distinctions emerge. In
the manufacturing sector, for example, Canada’s high-tech operations employ a much
lower share of nonproduction workers than their US counterparts. This gap between
production and nonproduction employees, which has widened over the past 15 years
(see Figure 2),8 is not attributable to a different weighting among these industries in
Canada; it exists across almost all high-tech manufacturing industries. Furthermore,
while the share of nonproduction workers in US high-tech industries is 11 percentage
points higher than in the average manufacturing industry (42 percent versus 31 percent,
see Figure 3) and has not changed much over the years, in Canada this differential is
only 4 percent (27 percent versus 23 percent), and has fallen over the years.
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6 Technology-oriented occupations are defined as engineers, life and physical scientists, mathematical
specialists, engineering and science technicians, computer specialists, and engineering, scientific and
computer managers.

7 The decline in the high-tech share of US manufacturing employment in the late 1980s was in large part
a result of cutbacks in that country’s defense industry.

8 Production workers are defined as those “engaged in processing, assembling, storing, inspecting,
handling, packing, maintenance, repair, janitorial, and watchmen’s services and working foremen”
(Canada 1999g, 195); the US definition is similar.
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These figures suggest that, in the North
American high-tech manufacturing context,
operations on Canada’s side of the border are
far less intensive in occupations such as
research, sales, and management than their US
counterparts.9 These high-tech Canadian
operations are thus more like other Canadian
manufacturing industries in this regard, a fact
that evokes a picture in which the traditional
hewers of wood and drawers of water of
Canadian lore have been replaced by assemblers
of cars and computers. These are remunerative
activities within the high-tech sector, to be sure,
but they hardly indicate a high capacity for
innovation. The predominance of the production
side of high-tech industries in Canada (relative
to the US situation) suggests that global decision-
making functions in knowledge-intensive
industries are not locating here to the extent
warranted by the size of the Canadian
economy and Canada’s access to the North
American market.

The economic impact of these differences is
real. To use a simple illustration, in 1997
nonproduction workers in Canada’s high-tech
manufacturing operations were paid an
average of $58,000 while production workers in
the same industries received an average of
$41,300 (Canada 1999k, table 4; and author’s
calculations). Thus, Canada’s specialization in
production activities represented a payroll
shortfall in 1997 of $1.37 billion in these
industries.

Naturally, this leaves open the question of where Canada’s “brains” are, if relatively
fewer of them are employed in high-tech manufacturing than is the case in the United
States. Since high-tech industries are defined here as those featuring a relatively high
number of technology-related occupations in the United States, it is possible that
Canada’s high-tech sector, if similarly defined within the domestic context, could
include some industries not counted as high-tech in the United States. In other words,
the comparison made here could show lower numbers of nonproduction workers in
Canada’s high-tech industries than there actually are. I have not estimated how large
this bias might be, but the fact that the gap has also widened for all manufacturing
industries suggests that it is not very large. A more complete analysis of Canadian-US
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Figure 1 Employment in High-Tech Industries
as a Share of Nonfarm Employment,
Canada and the United States, 1983–97
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Sources: For Canada: Canada 1999g. For a list of included industries, see
Appendix Table A-1. Since no official estimate was available of the
number of production workers by industry for 1987, the number was
estimated by averaging the numbers for 1986 and 1988. Numbers for
total employment and for employment of production workers in the
electronic equipment industries for 1990 were estimated by averaging
the numbers for 1989 and 1991.

For the United States: United States 1999d. For 1983–85 and 1987,
employment data for industries marked with an asterisk in Appendix
Table A-1 are author’s estimates, arrived at in such a way as to ensure
consistency with known data on the more aggregate series that
include the industries being estimated, and with known data on other
industries within the same aggregate. Data for 1986 are from Hecker
(1999). These industries represented just under 25 percent of total
employment in all high-tech industries, and 18 percent in
manufacturing. (Details are available from the author.)

9 Any of these functions may involve science and engineering personnel. In the United States, for
example, almost as many individuals with science and engineering degrees are involved in
management or sales as in occupations more directly related to science or engineering functions (United
States 1999e, table D-13).
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differences in manufacturing employment
would also have to take into account the
services sector and the burgeoning ranks of the
self-employed to see whether Canada’s
“brains” are employed there in some capacity
that is complementary to the manufacturing
sector in greater proportion than in the United
States, instead of being employed in
manufacturing operations as such. With respect
to R&D functions specifically, it is known that,
in Canada relative to the United States,
substantially more of them are performed in
universities and within governments than in
private industry (OECD 1999, tables 17–19). As
well, unemployment rates for all major
groupings of scientists and engineers are higher
in Canada (3.2 percent) than in the United States
(1.8 percent). (See Canada 1999e, 16.)

Overall, the United States seems to have
the upper hand in deploying nonproduction
resources (including scientists and engineers)
in the most science- and engineering-intensive,
productive, and fastest-growing sectors of its
economy, while Canada has been specializing
in production work in the same industries.

Why Worry?

Many analysts and commentators have argued
that concerns about a few thousand highly
skilled individuals departing Canada annually
for the United States are overblown. After all,
they point out, the rate at which highly
educated Canadians are moving south, and the
total number of them now living in the United
States, is smaller now (relative to the total
Canadian population) than historically has
been the case — although it is worth noting
that the 1990s saw a reversal of a three-

decades-long downward trend in this area. Skeptics of the seriousness of the brain
drain also note that, even when departures for other countries are included — as they
should, when the comparison is with all sources of immigration — more well-educated
people are coming to Canada than are leaving it, by a ratio of about two to one. But
these facts based on broad numbers hardly refute Canada’s relative difficulty in
attracting and retaining the most highly skilled individuals, for at least three reasons.

First, Canada traditionally has depended on high levels of immigration for its
economic development. Thus, historical comparisons should be made of both the
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Figure 2 Nonproduction Workers as a Share of
High-Tech Manufacturing Employment,
Canada and the United States, 1983–97
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Figure 3 Nonproduction Workers as a Share of
Manufacturing Employment,
Canada and the United States, 1983–97

Sources: See Figure 1.
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inflow and the outflow of migrants. Although
net total inward migration was healthy during
the 1990s, such levels are not unprecedented
(see Figure 4). Immigration is a volatile
phenomenon: the most recent year’s figures
suggest that the high inbound numbers of the
1989–97 period, on which Table 3 is based,
might not be sustained.

Second, Canada’s stock of knowledge
workers would be higher if, in addition to
attracting immigrants, it did a better job of
retaining the highly skilled and educated who
are already here. If knowledge, as opposed to
more traditional factors such as natural
resources or an abundance of savings, has
become the primary factor for economic
growth, Canada may need to be more
concerned about the departure of a given
number of knowledge workers and managers
than it has been in the past.

Third, in the knowledge-based economy, teamwork, which requires a close sharing
connection between team leaders and other members of the team, is at a premium.
Based on the research of various authors, Rouilleault (2000, 215–216) describes four
new organizational requirements brought about by the spread of information and
communications technologies: close cooperation between professionals in different
disciplines; close cooperation between the project team and future users; cooperation
around simulation tools of future work; and project management as key to
organizational learning and employee training.

It would thus appear that, despite the increasing ability of knowledge workers to
communicate at a distance, countervailing factors that heighten the importance of team
work ensure that a concentrated pool of skilled individuals remains critical to the
growth of knowledge-dependent industries in a given region, a phenomenon analyzed
in detail by Krugman (1991). In this context, it is indeed worrisome that Canada
appears to have difficulty attracting individuals who are team leaders at the most
productive phases of their careers — and may even be losing a number, though perhaps
not a quantitatively overwhelming number, of such people — since co-workers, employers,
and even customers and suppliers tend to gravitate toward these “assemblers of
knowledge.” Leaders in fields as diverse as academia and communications equipment
have indicated that they believe this is happening (AUCC 1998; Pearce 1999).

A Few Thoughts on the Causes of the Brain Drain

A complete explanation of why some of Canada’s most valuable human resources are
leaving the country is beyond the scope of this Commentary, but a few observations
may be relevant.

Thoughtful people have observed that, if the only motivating factor behind
relocation was Canada’s high personal taxes, many more people would likely seek
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Figure 4 Net Immigration to Canada as a
Percentage of Total Population, 1861–2001
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employment opportunities in the United States
that offer at least similar pay and then take
advantage of the lower tax rates that prevail
south of the border. This is not occurring,
however, no doubt due in part to the fact that,
leaving aside the substantial personal and
monetary costs of moving, many Canadians
regard their high income tax levels as worth
the benefits of the public goods their taxes pay
for. All those who publicly worry about the
brain drain acknowledge this context, despite
efforts on the other side of the debate to
portray such analysis as pursuing a self-
serving, tax-cutting agenda at the expense of
public benefits.

For many Canadians, however, the measure
of social protection they would have to
sacrifice (presumably in exchange for lower
taxes) on moving to the United States is not at

all clear. It may be that Canadians who move are able to find employment and other
conditions that help offset the loss of public services they enjoyed in Canada. For
example, a higher proportion of those who leave Canada for the United States obtain
employer-provided health insurance than do other groups of immigrants or even many
categories of native-born Americans (see Figure 5). Canadians living in the United
States are also well ahead of other immigrant groups in employer-provided pension
plan coverage (59 percent, compared with 51 percent for the European-born population
and 38 percent for other foreign-born residents in the United States; see United States
[1997a, table 20–4D]).

Critics of the tax differential explanation for the brain drain are surely right that the
“lack of good jobs” in Canada also figures as an explanation (to the extent they perceive
that the number of leavers constitutes a problem), but this hardly settles the issue with
respect to taxes. It is clear, for example, from the experience of other countries with
well-educated populations but poor economic performance that factors other than the
simple availability of “brains” are at play in generating a high standard of living. These
include an environment that not only supports private and public R&D efforts, but also
rewards the innovative and successful use of the knowledge that highly skilled
individuals possess.

This last factor is likely more important than is usually acknowledged. Canada is
not “brain dead” — its net international balance on the sale of research, patents, and so
on has improved over the years (Figure 6) — but the evidence suggests that better use
could be made of this knowledge base to sustain economic activity. Taxing individuals
at the highest marginal rate just when their careers in research or project management
are taking flight10 or imposing relatively high business or capital gains taxes on the
fruit of these workers’ innovative activity cannot help but contribute to driving some of
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Figure 5 Employer-Provided Health Care in the United States:
Coverage by Employees’ Place of Birth, 1996
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Source: United States 1997a, table 20-3D.

10 Individuals hit the top marginal rate in Canada at incomes of around $85,000, much more quickly than
in the United States.
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Canada’s most innovative and successful
knowledge workers to create wealth abroad
rather than in this country.

However, a review of corporate income
taxes is also required to ensure that Canada’s
intellectual capital benefits all Canadians. As
Fortin notes in a recent in-depth review of the
problems of Canada’s economic performance
in the 1990s,

we should question seriously the
inconsistency between having both the
most generous R&D tax and grant
provisions and the highest corporate tax
burden of all G-7 countries. Such a situation
may be inviting Canadians and foreigners
to set up R&D operations in Canada but
then to make use of the results of this
activity in manufacturing or services firms
established in countries with more
favorable corporate tax systems. (1999, 89.)

If Fortin is right, the glacial pace of corporate income tax reform announced in the
February 2000 federal budget is unlikely to address the problem (see Mintz 2000).

It has also been suggested that knowledge-intensive Canadian companies should be
more aggressive in their compensation policies if they feel that the loss of key
personnel to foreign operations is a problem. Indeed, although Canada ranks second
out of 59 countries surveyed by the World Economic Forum in terms of how closely
compensation policies are linked with job performance (WEF 1999, table 6.06), it is
behind the United States generally in that respect. Again, taxes make it more difficult
for employers to be competitive in this area. Because of the higher Canadian “wedge”
in income taxes — the gap between what employers pay and what employees receive
— Canadian employers have to be more than competitive with their US counterparts in
order to attract top personnel, to the extent that that segment of the labor force is
mobile and perceives that the higher wedge is not offset by an equivalent difference in
public services.

In any event, it is also worth exploring whether Canadian corporations themselves
can do better to help recruit and retain highly talented individuals, since there is
anecdotal evidence suggesting that many Canadian graduates in high-tech fields are
snapped up by US recruiters even before they receive offers from prospective Canadian
employers. The renewed focus at the federal level on better integrating immigrants into
the work force also has a role to play in matching newcomers to the many high-skilled
job openings in Canada that remain unfilled. Canada should at least be more aggressive
in looking at whether its tax system can — for a given amount of revenue it generates
— help sustain good opportunities in domestic industry for its knwledge workers.
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Figure 6 Canada’s Trade Balance in Royalties and R&D
as a Percentage of GDP, 1988–98
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Conclusion

The 10,000 or so highly qualified brains who leave Canada each year for the United
States may not seem like a very large drain, especially since the inflow of university-
educated individuals from all foreign sources is estimated to be four times as large. But
in the broad context of both the total pool of graduates, particularly in science and
engineering, and the Canada-US competition for their skills, the southward brain flow
is more worrisome than the statistics at first suggest.

We now live in a world in which the presence of “brains” in an economy seems to
make a significant difference to productivity and income growth. The proportion of
individuals with advanced science and engineering degrees is considerably higher in
the United States than in Canada; the United States retains its scientific population
within its borders better than does Canada; and high-tech industries in the United
States employ a many more people in managerial, sales, and research functions relative
to the total number of employees than do similar industries in Canada — functions that
tend to be related to higher incomes than are production jobs. Although Canada attracts
proportionately more immigrants, recently even in the science and engineering fields,
than its southern neighbor, Canadians cannot be complacent about the number who
move south. Evidence suggests that those who go include more than the expected share
of the country’s best and brightest, and it is the US economy, not Canada’s, that benefits
from their contribution.

People generally relocate to take advantage of better opportunities, not necessarily
because of differences in personal tax rates. But employment opportunities at home in
innovative activities by Canada’s most productive brains also depends on a supportive
tax system. It appears we are not yet there.
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Table A-1: Industries Classified as “High-Tech” for This Study

United States Canada

Inorganic industrial chemicals
Organic industrial chemicals Industrial chemicals not elsewhere classified
Drugs Pharmaceuticals and medicine
Computer and office equipment Office, store and business machines
Communications equipment*
Electronic components and accessories Electronic equipment industries
Aircraft and parts Aircraft and aircraft parts
Guided missiles and space vehicles Other transportation equipment

(excluding automotive, rail, and shipping)
Search and navigation equipment*
Measuring and controlling devices* Indicating and recording instruments
Plastic materials and synthetics Plastic and synthetic resin

Soap and cleaning compounds
Soap, cleaners, and toilet goods Toilet preparations
Paint and allied products Paint and varnish
Agricultural chemicals Agricultural chemicals
Miscellaneous chemical products Other chemical products
Petroleum refining Refined petroleum products
Engines and turbines
Construction and related machinery
Special industrial machinery
General industrial machinery Machinery (excluding agricultural and

commercial refrigeration)
Electric distribution equipment
Electrical industrial apparatus Electrical industrial equipment
Household audio and video equipment Record players, radio and television receivers

Motor vehicles
Truck and bus bodies and trailers

Motor vehicles and equipment Motor vehicle parts and accessories
Ordnance and accessories
Medical instruments and supplies*
Photographic equipment and supplies Other instruments, related products
Cigarettes Tobacco products
Pulp mills* Pulp industry
Other communication services*
Computer and data-processing services Computer and related services
Research and testing services*
Engineering and architectural services Architectural, engineering, and

other science and technical services
Management and public relations services* Management consulting services

* Employment data for 1983–87 are estimated.

Note: The US list is based on Hecker (1999). The Canadian list differs slightly because of differences in the way sources
(such as Statistics Canada) classify industries.
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