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ABSTRACT
Brain Drain, Educational Quality and Immigration Policy:
Impact on Productive Human Capital in Source and
Host Countries, with Canada as a Case Study *
With the 1967 reform, Canada’s immigration policy changed from a country-preference
system to a points system. The latter provides points according to applicants’ education level
but abstracts from the quality of their education. This paper considers the points system, the
country-preference system, as well as a system that includes both educational quantity and
quality and is termed the “𝑞2 points system.” It focuses on the policies’ impact on immigrants’
average productive human capital – the product of educational quality and quantity – or skill
level, 𝑆𝑥 (for policy 𝑥). It shows, among others, that i) 𝑆𝑥 is greater under the 𝑞2 system than
under the points system (𝑆𝑞 > 𝑆ℎ); ii) a switch from a points system to a 𝑞2 system results in a
human capital gain or net brain gain for Country 1 (the high-education quality country) and a
loss or net brain drain for Country 2; iii) 𝑆𝑥 is greater under the country-preference system
than under the points system (𝑆𝑝 > 𝑆ℎ); iv) whether 𝑆𝑥 is greater under the 𝑞2 or the countrypreference system is ambiguous, with 𝑆𝑞 >(<) 𝑆𝑝 if the quality of education in Country 1
relative to Country 2 is higher (lower) than the degree of preference for migrants from
Country 1 relative to Country 2; and v) an increase in education quality in the high- (low-)
quality source country has a positive (ambiguous) impact on 𝑆𝑥 under all three policies and
the impact is larger under the 𝑞2 than under the points system.
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1. Introduction
A number of studies have examined the impact of the brain drain on human capital in
migrants’ source countries. The issue has been investigated both theoretically (e.g.,
Mountford 1997, Docquier et al. 2011) and empirically (e.g., Beine et al. 2004, 2008).
Studies in a recent volume by Boeri et al. (2012) also focus on brain drain and brain gain,
and Commander et al. (2004) provide an early survey of the costs and benefits of the
brain drain, covering both these and other brain-drain-related issues.
This paper contributes to the literature by i) examining the impact of various immigration
policies on productive human capital, also referred to in this paper as the skill level,
which is a function of both the quality and quantity (or level) of education or human
capital; ii) doing so for both source and destination countries; and iii) comparing
migrants’ average skill levels under the various immigration regimes and determining the
preferred regime from source and destination countries’ viewpoint. 1
The immigration regimes examined in this paper are the points system, the “countrypreference” system and the “q2 system.” Under the points system, applicants must obtain
a minimum number of points to be eligible for an immigrant visa, with the points
depending in part on applicants’ education level. Destination countries using the points
system include Australia, Canada, Denmark, Hong Kong, New Zealand, Singapore and
the UK. Hinte, Rinne and Zimmermann (2011) have proposed such a system for
Germany.
The analysis provided here is conducted with Canada’s immigration policy in mind,
though it applies to other destination countries as well. The points system specifies a
number of characteristics that enter in the calculation of the number of points obtained by
prospective migrants. The characteristics and the maximum number of points associated
with them under Canada’s points system are provided in Table 1.
The maximum number of points obtainable under the points system is 100, with 67 points
needed to pass. This number was reduced from 75 points on September 18, 2003. This is
1

The selection of the average level of education as a criterion for evaluating the various immigration
regimes is motivated by endogenous growth theory (Lucas 1988) where economic growth is an increasing
function of the average stock of human capital.
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expected to result in a considerable increase in the number of applicants who meet
Canada’s visa requirement. And the maximum number of points for several of the
characteristics listed in Table 1 was changed as well, with a reduction from 21 to 15
points for experience, and an increase from 24 to 28 points for English and/or French
skills, and from 10 to 12 points for age (with the maximum obtained for age between 21
and 49 points, declining symmetrically for younger and older applicants, and reaching
zero for those 16 and under or 54 and over). The number of points for education,
arranged employment in Canada and for adaptability was kept unchanged. The change in
the relative importance of the various criteria was made in the hope of improving the
match between the supply and demand for migrants’ skills.
Table 1: Characteristics and Maximum Points under Canada’s Points System
Characteristics

Maximum Number of Points

1

English and/or French Skills
Education
Experience
Age
Arranged Employment in Canada
Adaptability
Total

28
25
15
12
10
10
100

It can be argued that under heterogeneity, the level of education may not be independent
of the other characteristics and individuals might self-select into migration. For instance,
prospective migrants from English or French-speaking countries would obtain 28 points,
which should raise the incentive to acquire education, given that it would be extremely
difficult for someone who knew neither of these languages to obtain the required 67
points. For instance, if such an applicant had gotten zero points for ‘adaptability,’ the
maximum number of points s/he would have been able to attain would have been 62, so
that even a PhD or Master’s degree with at least 17 years of full-time education – the
requirement for obtaining the maximum number of points for education – would have
been of no help.
However, given the focus of the paper on immigration policies with different education
criteria and on their impact on migrants’ average level of productive human capital (a
2

combination of educational quantity and quality), and for the sake of simplicity and
clarity, it is assumed that the additional characteristics are orthogonal to countries’
educational quality. This enables the analysis to focus on the impact of these policies’
different educational criteria on migrants’ average productive human capital. Note,
though, that the cross-country heterogeneity in educational quality implies that migrants
do self-select according to quality. As is shown in Sections 2 to 6, this feature is
fundamental for the comparison of the impact of the various immigration policies. Note
Analysis of the impact of migrants’ self-selection according to some of the other criteria
is on my research agenda.
Though Canada’s points system does not explicitly mention the quality of education as
one of the characteristics for which points can be obtained, it might nevertheless play
some role in the selection process. The fact is that Canada has signed bilateral agreements
for the mutual recognition of educational degrees with a number of countries (e.g., with
France), and educational quality was clearly an important criterion in the selection of the
countries with which such agreements were signed. Insofar as this selection criterion is
reflected in the points obtained under the points system, the difference in the impact of
the points and q2 systems obtained in this paper provides an upper bound of the actual
difference in the impact of the two immigration policies.
Under the country-preference system, a destination country provides preferential access
to individuals from specific countries. Such a system was more common in the past in
Canada and the US. In the case of Canada, early immigrants consisted mostly of Englishand French-speaking Europeans, and later from the rest of Europe. 2
The q2 system is similar to the points system except for the fact that points are obtained
for both education quantity and quality – hence the name “q2 system”. Such a system is
used in the US (H1-B visa), Germany under the German Immigration Act, and in
Norway, Spain and Sweden.
2

While the points system was seen as a move away from the exclusive nature of the country-preference
policy, Clifton (2010) has argued that the policy is anti-low-skill migrants, with skilled migrants granted
pathways to permanent entry and low-skilled ones restricted to temporary and more precarious legal status,
resulting in reduced access to key social, economic and civic rights relative to the former.

3

The points and q2 systems also require individuals to have a minimum or threshold level
of education which is larger under the US and German vetting systems (Bachelor’s
degree) than under the points systems of Australia (two years of university study) and
Canada (high-school degree). Appendix 1 presents some of the main aspects of two
immigration regimes, Canada’s points system and the US H1-B visa.
The overwhelming majority of Canada’s early immigration came from the UK, Ireland
and France, with the Province of Quebec being the latter’s main destination, followed in
the 20th century by immigrants from continental Europe. Since the 1970s, most
immigration has originated in developing countries. The change in the composition of
source countries is essentially due to the 1967 revision of Canada’s Immigration Act,
which established a points system as Canada’s official immigration policy, a policy that
continues to this day. Asia has been the most important developing source region in
recent years, with over a third of all immigrants in 2010 coming from three Asian
countries, the Philippines (13%), India (10.8%) and China (10.8%).
Canada’s points system has been questioned in recent years as immigrants’ integration
into the labor market has become increasingly difficult, with their income relative to that
of the native population steadily deteriorating over the past twenty five years. While
incomes of immigrants with 10 years of residence in the decades before 2000 were equal
to the national average, by 2000 they only amounted to 80% of the national average.
Moreover, as shown by a 2003 study by Statistics Canada, the low-income rate among
recent immigrants, which was 1.4 times that of natives in 1980, had increased to 2.5
times by 2000, with the deterioration affecting most types of immigrants; and a 2007
update of the study showed the figure had increased to 3.2 times by 2004. Note that this
occurred despite immigrants having a higher share of individuals with Ph.D. and Master’s
degrees than natives.
Immigrants have also experienced a sharp increase in unemployment rates. In a 2007
study, Statistics Canada showed an overall unemployment rate in 2006 of 11.5% for
recent immigrants (or over 2.3 times the 4.9% rate for natives) and a 7.3% average rate
for immigrants in the country between 5 and 10 years (or 50% above the native rate).
Moreover, the amount of time since arrival until immigrants’ unemployment rate
4

converged to that of natives doubled from 5 to 10 years between 1981 and 2001. And an
earlier study (Statistics Canada, 2001) found the skilled migrants’ unemployment rate to
be 34% to be significantly higher than the immigrant average.
The deterioration of immigrants’ economic conditions relative to that of natives has led
both analysts and policy-makers to consider the possibility of a reform of the points
system. It motivated, for instance, the various studies by McHale and Rogers (e.g.,
McHale and Rogers, 2009) who view the lack of accounting for migrants’ quality of
education as contributing to the deterioration of migrants’ labor market situation relative
to that of Canada’s natives. It also motivated the study by Aydemir (2011) who studies
the efficacy of immigrant selection based on skill requirements in the Canadian context.
He shows that though migration under the points system results in a higher education
level than under family preferences, difficulties in the transfer of foreign human capital
imply that immigrants with a higher level of education do not necessarily perform better
in the labor market. He also finds that the other characteristics used to assess
admissibility have very limited power to predict labor market success.
Coulombes et al. (2012) use a proxy for country-specific quality of migrants’ human
capital and find that migrants’ lower quality relative to Canada’s natives completely
negates the quantitative advantage in human capital they possess. They conclude that the
quality factor is key to understanding the wage gap between migrants and Canadian
natives. As for employment, Phythian and Anisef (2009) estimate employment
probability by running logit regressions using data from the Longitudinal Survey of
immigrants to Canada. They find little difference in the employment rates of skilled
workers and family immigrants despite the former’s substantially higher education level.
And Green and Green (1995) “ … find that entry class and source country composition of
inflow have impacts that have swamped the effects of the point system in the last two
decades” (my italics).
Furthermore, Jason Kenney, Canada's Immigration Minister (until July 2013), who
oversaw the recent reform – that places greater emphasis on fluency in English and
French and on age, and reduced emphasis on work experience – stated in a March 2013
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interview as part of his explanation for the reform: “I don't think we can take for granted
our relative success in integration” (Wall Street Journal, August 31, 2013).
Given the worsening labor-market outcomes for immigrants under the points system and
the fact that a return to a country-preference immigration policy is not possible, the
question arises as to what Canada can do to attract a larger share of immigrants who are
likely to do better in the job market. 3 The paper examines the impact of three
immigration policies on immigrants’ productive human capital, defined as the expected
return on human capital in Canada’s labor market, which depends on both the quantity
and quality of immigrants’ education. The objective is to assess the impact on
immigrants’ average productive human capital of a change in immigration policy from
the pre-1967 country-preference system to the current points system, and from the points
system to q2 system.
The remainder of the paper is organized as follows. Section 2 presents the model. Section
3 examines the points system, Section 4 the country-preference system – with an analysis
of employers’ discrimination in Sub-section 4.1. Section 5 examines the vetting system,
Section 6 compares the impact of the various policies and Section 7 concludes.

2. Model
Assume two source countries j (j =1, 2) whose exogenously given quality of education is
𝑞𝑗 , with 𝑞1 > 𝑞2 . Thus, Country 1 (2) might be a high (middle or low) income country or,
alternatively, a middle (low) income country. The population of both countries consists of

homogeneous, risk-neutral individuals l and is of size 1, i.e., 𝑙 ϵ [0, 1]. Individual income
for Country j’s natives residing in the country of origin (destination) is denoted by 𝑦0j

(𝑦d𝑗 ), with:

𝑦0𝑗 = 𝛼0 𝑞𝑗 ℎ𝑗 = 𝛼0 𝑠𝑗 , ℎ𝑗 ϵ [0, 1],

𝑦d𝑗 = 𝛼d 𝑞𝑗 ℎ𝑗 = 𝛼d 𝑠𝑗 , 0 < 𝛼0 < 𝛼d < 1,

(1)

3

The recent reform appears to be marginal at best and it is doubtful that it will have a significant impact on
migrants’ labor market performance.
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where 𝑠𝑗 ≡ 𝑞𝑗 ℎ𝑗 is the productive human capital or skill level available to individuals

from Country j, defined as the product of the quality of human capital 𝑞𝑗 and its quantity

or level ℎ𝑗 .

Denoting the immigration probability for individuals from Country j by 𝑝𝑗 , their expected
income 𝑦𝑗 is:

𝑦𝑗 = �1 − 𝑝𝑗 �𝑦0𝑗 + 𝑝𝑗 𝑦d𝑗 ; 𝑝𝑗 ϵ [0, 1]. 4

(2)

Individual utility in Country j is 𝑈(𝑒𝑗 ), where 𝑒𝑗 denotes consumption expenditures and is

equal to the difference between expected income, 𝑦𝑗 , and the cost of education 𝑐(ℎ𝑗 ) =
ℎ𝑗2
2

. Given risk-neutrality, utility is linear in 𝑒𝑗 . For simplicity and without affecting any of

the solutions, we posit 𝑈(𝑒𝑗 ) = 𝑒𝑗 . Then:
𝑈�𝑒𝑗 � = 𝑒𝑗 = 𝑦𝑗 −

ℎ𝑗2
2

= �1 − 𝑝𝑗 �𝛼0 𝑠𝑗 + 𝑝𝑖 𝛼d 𝑠𝑗 −

ℎ𝑗2
2

= �𝛼0 + 𝑝𝑗 (𝛼d − 𝛼0 )�𝑠𝑗 −

ℎ𝑗2
2

. (3)

Individuals in j select an education level ℎ𝑗 that maximizes their utility, taking education
quality 𝑞𝑗 and immigration policy as given. 5 Interior solutions are assumed throughout.

3. Points System
Under the points system, the immigration probability depends on an applicant’s quantity
of human capital. Hence, we use a subscript h to denote the variables in this case.
Assume the immigration probability function takes the form:
4

Canada’s points system requires a high-school degree as a minimum education level, hM. As shown in
Appendix 2, this discontinuity implies that a critical level of education, h0 < hM, exists and if the optimal
education level, h*, in the continuous case is such that h* < h0, then a policy with a minimum level of
education hM has no impact on h* and nobody migrates. If h0 < h* < hM, then source country’s individuals
raise their education level h = h* to h = hM and migration is possible. And if h0 < hM < h*, then the minimum
level of education has no impact. Appendix 2 solves for h0. Countries where h* < h0 are ignored as the
analysis deals with the impact of the policy on migrants’ education while countries where h0 < h* < hM do
not respond to changes in education quality. The model therefore assumes h* > hM.
5 Individuals

are assumed to bear the full cost of their education, i.e., source country governments do not
subsidize education. The model should be amended if they do and if education policy is endogenous and
affected by destination countries’ immigration policies (e.g., as in Docquier et al., 2011).
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𝑝𝑗ℎ = 𝜋ℎ𝑗ℎ , 𝜋 > 0

(4)

Since 𝑝𝑖 , ℎ𝑖 ∊ (0, 1], it follows that 𝜋 ∊ (0, 1]. From (3) and (4), we have:
𝑒𝑗ℎ = �1 − 𝜋ℎ𝑗ℎ �𝛼0 𝑠𝑗ℎ + 𝜋ℎ𝑗ℎ 𝛼d 𝑠𝑗ℎ −

2
ℎ𝑗ℎ

2

Maximizing 𝑒𝑗ℎ , the solution for ℎ𝑗ℎ is:
ℎ𝑗ℎ =
𝜕ℎ𝑗ℎ
𝜕𝑞𝑗

𝛼0 𝑞𝑗

1−2𝜋𝑞𝑗 (𝛼d −𝛼0 )

=

𝛼0

2
𝜑𝑗ℎ

> 0,

≡

𝜕2 ℎ𝑗ℎ
𝜕𝑞𝑗2

𝛼0 𝑞𝑗
𝜑𝑗ℎ

= �𝛼0 + 𝜋ℎ𝑗ℎ (𝛼d − 𝛼0 )�𝑞𝑗 ℎ𝑗ℎ −

2

.

(5)

, 𝜑𝑗ℎ = 1 − 2𝜋𝑞𝑗 (𝛼d − 𝛼0 ); 𝑞1 > 𝑞2 ⟺ ℎ1ℎ > ℎ2ℎ ,

4𝜋𝛼0 (𝛼d −𝛼0 )

=

2
ℎ𝑗ℎ

3
𝜑𝑗ℎ

> 0.

(6)

We assume an interior solution ℎ𝑗ℎ > 0, i.e., 𝜑𝑗ℎ > 0 (which, from the second-order
condition, ensures that ℎ𝑗ℎ maximizes 𝑒𝑗ℎ ). Not surprisingly, ℎ1ℎ > ℎ2ℎ , i.e., the level of
human capital increases with educational quality. As shown in equation (6), ℎ𝑗ℎ increases
at an increasing rate with 𝑞𝑗 . 6

Since population size is 1, it follows that the number of immigrants from Country j is
𝑚𝑗ℎ = 𝑝𝑗ℎ = 𝜋ℎ𝑗ℎ and their share in the total number of immigrants (or ratio), 𝑟𝑗ℎ , is:
𝑚𝑗ℎ

𝑞𝑗 𝜑

ℎ𝑗ℎ

(3−𝑗)ℎ

𝑟𝑗ℎ = 𝑚 +𝑚 = ℎ +ℎ = 𝑞 𝜑 +𝑞 𝜑 , 𝑟1ℎ > 𝑟2ℎ = 1 − 𝑟1ℎ ⟺ 𝑟2ℎ <
1ℎ
2ℎ
1ℎ
2ℎ
1 2ℎ
2 1ℎ

1
2

< 𝑟1ℎ , (7)

with 3 – j = 1 (2) when j = 2 (1).

The immigrant average skill level, 𝑆ℎ , is:
𝑆ℎ = 𝑟1ℎ 𝑠1ℎ + 𝑟2ℎ 𝑠2ℎ =
𝜕𝑆ℎ
𝜕𝑞𝑗

= 𝑟𝑗ℎ

𝜕𝑠𝑗ℎ
𝜕𝑞𝑗

2

2

𝑞1 ℎ1ℎ + 𝑞2 ℎ2ℎ
ℎ1ℎ +ℎ2ℎ

𝜕𝑟

.

+ �𝑠𝑗ℎ − 𝑠(3−𝑗)ℎ � 𝜕𝑞𝑗ℎ ;
𝑗

(8)
𝜕𝑟𝑗ℎ
𝜕𝑞𝑗

> 0,

6

𝜕𝑠𝑗ℎ
𝜕𝑞𝑗

> 0,

(9)

Moreover, ℎ𝑗ℎ > 𝛼0 𝑞𝑗 , i.e., human capital is greater under the points system than under autarky (no
migration), the reason being that 𝛼d > 𝛼0 .
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Since 𝑞1 > 𝑞2 , it follows that 𝑠1ℎ > 𝑠2ℎ and, with
𝜕𝑆ℎ
𝜕𝑞1

> 0. On the other hand,

𝜕𝑆ℎ
𝜕𝑞2

𝜕𝑠𝑗ℎ
𝜕𝑞𝑗

> 0 and

𝜕𝑟𝑗ℎ
𝜕𝑞𝑗

> 0, it implies that

⋛ 0 because its first term is positive while its second

term is negative (since 𝑠2ℎ − 𝑠1ℎ < 0).

This makes perfect sense: an increase in 𝑞1 raises ℎ1ℎ and thus raises 𝑠1ℎ = 𝑞1 ℎ1ℎ as well
as 𝑟1ℎ . This results in an increase in 𝑆ℎ . On the other hand, though the increase in 𝑞2 has a

positive impact on 𝑟2ℎ and on 𝑆ℎ , the increase in 𝑟2ℎ means that 𝑟1ℎ = 1 − 𝑟2ℎ declines,
i.e., the increase in 𝑞2 results in a decrease in the share of immigrants from Country 1
who have the highest quality and quantity of education and thus the highest skill level
𝑠1ℎ . This results in a decrease in 𝑆ℎ that depends on the difference in skill levels between

Country 1 and Country 2’s immigrants and on the impact of the increase in 𝑞2 on

Country 2’s share of all immigrants, 𝑟2ℎ . The net impact is thus ambiguous. The same

ambiguity obtains with a discrete change in education quality, for instance if 𝑞2 in
Country 2 increases to 𝑞3 < 𝑞1 (𝑆ℎ increases if 𝑞3 ≥ 𝑞1).
The results are collected in Proposition 1 below.

Proposition 1: Assume a destination country whose immigration policy consists of a
points system and whose immigrants come from two source countries 1 and 2 with
education quality 𝑞1 > 𝑞2 , and define the skill level (or productive human capital) as the
product of the quantity and quality of education. Then: i) a marginal or discrete increase
in 𝑞1 has a positive impact on immigrants’ average skill level 𝑆ℎ , ii) a marginal increase
in 𝑞2 has an ambiguous impact on 𝑆ℎ , and a discrete increase from 𝑞2 to, say, 𝑞3 , has an
ambiguous impact on 𝑆ℎ if 𝑞2 < 𝑞3 < 𝑞1 and a positive impact if 𝑞3 ≥ 𝑞1 .
3.1. Discrimination by Employers

Host country employers may discriminate against immigrants and typically more so
against those who differ more (ethnically, culturally or otherwise) from host country
natives. This situation seems to prevail in many if not all destination countries, including
Canada. One of the classifications of Canada’s minorities refers to visible and non-visible
minorities, and discrimination is more likely to occur against the former. This situation
may be represented by a lower wage rate, implying a lower expected return on education
and thus resulting in a lower level of education. This can be seen from equation (6) where
𝛼𝑑 is replaced by 𝛼, where 𝛼0 < 𝛼 < 𝛼𝑑 .

9

What is the impact of discrimination on 𝑆ℎ ? That depends. The reduction in human

capital has a negative impact on 𝑆ℎ . It also has a negative impact on the share of

individuals who are affected by discrimination. Thus, if discrimination is against

immigrants from Country 2, the fact that their share falls has a positive impact on 𝑆ℎ so
that the overall impact on immigrants’ average skill level 𝑆ℎ is ambiguous. On the other

hand, discrimination against individuals from Country 1 reduces the level of 𝑆ℎ . In the

case where discrimination affects all immigrants equally, the impact on 𝑆ℎ is negative as
well. Thus, we have:

Proposition 2: Employer discrimination against immigrants that lowers their wage rate
results in i) a lower average skill level, 𝑆ℎ , for immigrants if discrimination is against
immigrants from Country 1 whose education quality is high; ii) a lower 𝑆ℎ level if
discrimination is against all immigrants, though not as low as in Case i) above; and iii)
the impact on 𝑆ℎ is ambiguous if discrimination is against Country 2’s immigrants and
may in fact be positive.

4. Country-Preference System
Before the 1967 revision of its Immigration Act, Canada’s immigration policy consisted
in providing preferential access to European individuals, a region with a high quality of
education and which is referred to here as Country 1. The purpose of the analysis in this
section is to determine immigrants’ average skill level under this policy and compare it
with the level under the points system. Hence, we want to keep the average immigration
probability at any level of human capital unchanged in order to isolate the impact of a
relative change in country preference.
Denoting the parameter of the immigration probability function by 𝜋1 for Country 1 and
1

𝜋2 for Country 2 (𝜋1 > 𝜋2 > 0), we have 𝜋 = 2 (𝜋1 + 𝜋2 ), i.e., the average immigration

probability at any level of human capital under the country-preference system is equal to

the immigration probability under the points system. Then, one can write 𝜋1 = 𝜋(1 + 𝛾),
and 𝜋2 = 𝜋(1 − 𝛾). Thus, equations (4) and (6) are replaced by:
𝑝1𝑝 = 𝜋1 ℎ1𝑝 = 𝜋(1 + 𝛾)ℎ1𝑝 , 𝑝2𝑝 = 𝜋2 ℎ2𝑝 = 𝜋(1 − 𝛾)ℎ2𝑝 ,
ℎ1𝑝 =

𝛼0 𝑞1

1−2𝜋(1+𝛾)𝑞1 (𝛼d −𝛼0 )

=

𝛼0 𝑞1
𝜑1𝑝

> ℎ2𝑝 =
10

𝛼0 𝑞2

1−2𝜋(1−𝛾)𝑞2 (𝛼d −𝛼0 )

(10)

=

𝛼0 𝑞2
𝜑2𝑝

, (11)

with ℎ1𝑝 > ℎ2𝑝 because 𝑞1 > 𝑞2 and 𝜋1 > 𝜋2 .
From (11), we have:
𝜕ℎ1𝑝
𝜕𝛾

𝜕2 ℎ𝑗𝑝
𝜕𝛾2

=

=

2𝜋𝛼0 (𝛼d −𝛼0 )𝑞12
2
𝜑1𝑝

> 0,

4𝜋2 𝛼0 (𝛼d −𝛼0 )2 𝑞𝑗3
3
𝜑𝑗𝑝

𝜕ℎ2𝑝
𝜕𝛾

=−

2𝜋𝛼0 (𝛼d −𝛼0 )𝑞22
2
𝜑2𝑝

> 0, 𝑗 = 1, 2.

< 0,

𝜕ℎ1𝑝
𝜕𝛾

+

𝜕ℎ2𝑝
𝜕𝛾

> 0,
(12)

Thus, an increase in 𝛾 – i.e., an increase in 𝜋1 and decrease in 𝜋2 that keeps the average

immigration probability 𝑝𝑗𝑝 at any human capital level ℎ𝑗𝑝 unchanged – has a positive
impact on immigrants’ average human capital. In other words, the increase in the level of

human capital of Country 1’s immigrants is greater than the decrease in that of Country
2’s immigrants. This is due to the fact that, as shown in (12), ℎ𝑗𝑝 is convex in 𝛾.
Since 𝑆𝑝 = 𝑟1𝑝 𝑠1𝑝 + 𝑟2𝑝 𝑠2𝑝 , we have:
𝜕𝑆𝑝
𝜕𝛾

= 𝑟1𝑝

Since

𝜕ℎ1𝑝
𝜕𝛾

implies 𝑟1𝑝

𝜕𝑠1𝑝
𝜕𝛾

+

+ 𝑟2𝑝

𝜕ℎ2𝑝
𝜕𝛾

𝜕𝑠1𝑝
𝜕𝛾

𝜕𝑠2𝑝
𝜕𝛾

+�𝑠1𝑝 − 𝑠2𝑝 �

𝜕𝑟1𝑝

(13)

𝜕𝛾

> 0 and 𝑞1 > 𝑞2 , it follows that

+ 𝑟2𝑝

𝜕𝑠2𝑝
𝜕𝛾

𝜕𝑠1𝑝
𝜕𝛾

> 0, and since 𝑠1𝑝 > 𝑠2𝑝 and

+

𝜕𝑠2𝑝
𝜕𝛾

𝜕𝑟1𝑝
𝜕𝛾

> 0. Hence, 𝑟1𝑝 > 𝑟2𝑝

> 0, it follows that

𝜕𝑆𝑝
𝜕𝛾

>

0. Thus, as expected, giving preferential access to immigrants from the country with the

higher education quality raises immigrants average skill level, i.e.:
𝛾 > 0 ⇔ 𝑆𝑝 > 𝑆ℎ ,

𝜕�𝑆𝑝 − 𝑆ℎ �
𝜕𝛾

>0

(14)

Immigration to Canada under its pre-1967 policy was restricted to European individuals.
In that case, 𝛾 = 1 , or 𝜋1 = 2𝜋 and 𝜋2 = 0 . Then, immigrants’ average level of
education is at a maximum and is equal to ℎ1𝑝 =

𝑆𝑝 = 𝑠1𝑝 is also maximized and is equal to 𝑆𝑝𝑚𝑎𝑥 =
11

𝛼0 𝑞1

1−4𝜋𝑞1 (𝛼d −𝛼0 )
𝛼0 𝑞12

1−4𝜋𝑞1 (𝛼d −𝛼0 )

. Given that 𝑟1𝑝 = 1,
> 𝑆ℎ .

As shown in (14), a switch from a country-preference to a points system leads to a
decline in immigrants’ average skill level and worsening of their economic condition and
integration into Canada’s economy. Because of its discriminatory nature, the countrypreference system is unlikely to be an acceptable option for an advanced liberal
democracy that is considering a reform in its immigration policy. 7 On the other hand,
pressure has been growing to improve immigrants’ economic integration. We turn now to
an alternative immigration policy, the q2 system, which may help resolve or at least
ameliorate this problem by taking both the quantity and quality of education into account.

5. The q2 System
Under the q2 system, the host country’s government cares about immigrants’ productive
human capital or skill level. Hence, the immigration probability is given by:
𝑝𝑗𝑣 = 𝜋𝑞𝑗 ℎ𝑗𝑞 .

(14)

Maximizing (3) subject to (14), we have:
ℎ𝑗𝑞 =
𝜕ℎ𝑗𝑞
𝜕𝑞𝑗

𝛼0 𝑞𝑗

1−2𝜋𝑞𝑗2 (𝛼d −𝛼0 )

=

=

𝛼0 𝑞𝑗
𝜑𝑗𝑞

𝛼0 �1+2𝜋𝑞𝑗2 (𝛼𝑑 −𝛼0 )�
2
𝜑𝑗𝑞

, 𝜑𝑗𝑞 ≡ 1 − 2𝜋𝑞𝑗2 (𝛼d − 𝛼0 ); 𝑞1 > 𝑞2 ⟺ ℎ1𝑞 > ℎ2𝑞 ;

> 0,

𝜕2 ℎ𝑗𝑞
𝜕𝑞𝑗2

=

4𝜋𝛼0 (𝛼d −𝛼0 )�3+2𝜋𝑞𝑗2 (𝛼𝑑 −𝛼0 )�
3
𝜑𝑗𝑞

> 0. (15)

Note from (11) and (14) that the only difference between ℎ𝑗𝑞 and ℎ𝑗ℎ is that 𝑞𝑗 appears in
quadratic form in the denominator of ℎ𝑗𝑞 and in linear form in ℎ𝑗ℎ . The solution for the
skill level, migrant share and immigrants’ average skill level is:

𝑠𝑗𝑞 = 𝑞𝑗 ℎ𝑗𝑞 =

𝛼0 𝑞𝑗2
𝜑𝑗𝑞

, 𝑟𝑗𝑞 =

𝑞𝑗 ℎ𝑗𝑞

𝑞𝑗 ℎ𝑗𝑞 +𝑞𝑗 ℎ𝑗𝑞

𝑆𝑞 = 𝑟1𝑞 𝑠1𝑞 + 𝑟2𝑞 𝑠2𝑞 =

,

2

�𝑞1 ℎ1𝑞 � + �𝑞2 ℎ2𝑞 �
𝑞1 ℎ1𝑞 + 𝑞2 ℎ2𝑞

2

(16)

Proposition 3. Results under the 𝑞 2 system are similar to those under the points system,
though with a few differences, i.e.: i) a marginal or discrete increase in 𝑞1 has a positive
7

It is of course acceptable for a EU country to give preferential (free) access to immigrants from other EU
countries, which is in fact the case.
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impact on immigrants’ average skill level 𝑆𝑞 that is larger than the positive impact on 𝑆ℎ ;
ii) a marginal increase in 𝑞2 has an ambiguous impact on 𝑆𝑞 ; iii) a discrete increase
from 𝑞2 to, say, 𝑞3 , has an ambiguous impact on 𝑆𝑞 if 𝑞2 < 𝑞3 < 𝑞1 and has a positive
impact if 𝑞3 ≥ 𝑞1 , and these impacts are larger for 𝑆𝑞 than for 𝑆ℎ ; iv) the latter implies
that the increase from 𝑞2 to 𝑞3 is more likely to have a positive impact on 𝑆𝑞 than on 𝑆ℎ ,
i.e., the range of 𝑞3 -values for which the impact on immigrants’ average skill level is
negative is smaller under the 𝑞 2 system than under the points system.

6. Comparing the Immigration Policies
In this section, we compare the three immigration policies. Section 6.1 compares the
points and 𝑞 2 systems and Section 6.2 compares the 𝑞 2 and country-preference systems.
6.1. Points vs. 𝑞 2 System

For any level of human capital ℎ𝑗 , the immigration probability under the points system is
𝑞 +𝑞

𝜋ℎ𝑗 while the average probability under the 𝑞 2 system is 𝜋ℎ𝑗 � 1 2� . To keep the
2

average immigration probability unchanged when comparing the points and vetting
systems, assume
1

𝑞1 +𝑞2
2

= 1. Then, one can write 𝑞1 = 1 + 𝛽 and 𝑞2 = 1 − 𝛽, with 𝛽 =

𝑞1 1 = 2 (𝑞1 − 𝑞2 ) . Thus, 𝑝1𝑞 = 𝜋1 ℎ1𝑞 = 𝜋(1 + 𝛽)ℎ1𝑞 , 𝑝2𝑞 = 𝜋2 ℎ2𝑞 = 𝜋(1 − 𝛽)ℎ2𝑞 ,
and we have:

𝛼 (1 + 𝛽)

ℎ1𝑞 = 1−2𝜋(10+ 𝛽)2(𝛼 −𝛼 ) =
0
d

𝛼0 (1+ 𝛽)
, ℎ2𝑞
𝜑1𝑞

=

𝛼0 (1− 𝛽)

1−2𝜋(1 − 𝛽)2 (𝛼d −𝛼0 )

=

𝛼0 (1− 𝛽)

, (16a)

𝜑2𝑞

and from (6), we have:
𝛼 (1 + 𝛽)

ℎ1ℎ = 1−2𝜋(10 + 𝛽)(𝛼 −𝛼 ) =
0
d

𝛼0 (1+ 𝛽)
, ℎ2ℎ
𝜑1ℎ

=

𝛼0 (1− 𝛽)

1−2𝜋(1− 𝛽)(𝛼d −𝛼0 )

=

𝛼0 (1− 𝛽)
𝜑2ℎ

.

(16b)

The only difference between the solutions for human capital in (16a) and (16b) is that the
quality of education in the denominator is squared under the 𝑞 2 system (16a) and linear
under the points system (16b). Consequently, we have:

𝜑1𝑞 < 𝜑1ℎ ⇒ ℎ1𝑞 > ℎ1ℎ ⇒ 𝑠1𝑞 = (1 + 𝛽)ℎ1𝑞 > 𝑠1ℎ = (1 + 𝛽)ℎ1ℎ ;

𝜑2𝑞 > 𝜑2ℎ ⇒ ℎ2𝑞 < ℎ2ℎ ⇒ 𝑠2𝑞 = (1 − 𝛽)ℎ2𝑞 < 𝑠2ℎ = (1 − 𝛽)ℎ2ℎ .
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(17)

We show below that the simple average of both the human capital level and the skill level
is higher under the 𝑞 2 system than under the points system, and then show that the same
holds for immigrants’ (weighted) average skill level (𝑆𝑞 > 𝑆ℎ ), i.e., we show that:
(1+𝛽)2

(1−𝛽)2

𝑍ℎ ≡ �ℎ1𝑞 + ℎ2𝑞 � − (ℎ1ℎ + ℎ2ℎ ) = 2𝜋𝛽𝛼0 (𝛼𝑑 − 𝛼0 ) �𝜑 𝜑 − 𝜑 𝜑 � > 0,
1𝑞 1ℎ
2𝑞 2ℎ
(1+𝛽)3

(1−𝛽)3

𝑍𝑠 ≡ �𝑠1𝑞 + 𝑠2𝑞 � − (𝑠1ℎ + 𝑠2ℎ ) = 2𝜋𝛽𝛼0 (𝛼𝑑 − 𝛼0 ) �𝜑 𝜑 − 𝜑 𝜑 � > 0,
1𝑞 1ℎ
2𝑞 2ℎ

𝑆𝑞 = 𝑟1𝑞 𝑠1𝑞 + 𝑟2𝑞 𝑠2𝑞 > 𝑆ℎ = 𝑟1ℎ 𝑠1ℎ + 𝑟2ℎ 𝑠2ℎ .

(18a)

(18b)

(18c)

Since 𝜑1𝑞 < 𝜑2𝑞 and 𝜑1ℎ < 𝜑2ℎ , it follows that 𝜑1𝑞 𝜑1ℎ < 𝜑2𝑞 𝜑2ℎ , which is a sufficient
condition for 𝑍ℎ > 0 and 𝑍𝑠 > 0, i.e., the simple average human capital and skill levels

are higher under the 𝑞 2 than under the points system. Since ℎ1𝑞 > ℎ1ℎ , it follows that

𝑠1𝑞 > 𝑠1ℎ and 𝑝1𝑞 > 𝑝1ℎ . Thus, 𝑟1𝑞 > 𝑟1ℎ , i.e., the skill level and the share of
immigrants from the country where education quality is high (low) are both higher

(lower) under the 𝑞 2 than under the points system. It follows therefore that 𝑆𝑞 > 𝑆ℎ ,

which is not an unexpected outcome.

It is easily shown that ℎ1𝑞 , ℎ1ℎ , ℎ1𝑞 − ℎ1ℎ , 𝑆𝑞 , 𝑆ℎ , 𝑆𝑞 − 𝑆ℎ and 𝑆𝑞 /𝑆ℎ increase with
parameters 𝜋, 𝛼0 , (𝛼𝑑 − 𝛼0 ) and 𝛽.
Thus, we have:

Proposition 3: A switch from a points system to a 𝑞 2 system results in i) a higher average
skill level for destination country’s immigrants; ii) a higher level of human capital in
Country 1; and iii) a lower level of human capital in Country 2. 8

6.2. The q2 vs. Country-preference System
8

Note that the gain for Country 1 and loss for Country 2 are both ex-ante, i.e., they are expected changes
before individuals find out whether or not they are selected as migrants. And though their choice is optimal
in an ex-ante sense, ex post all those in Country 1 who are not selected lose in the sense that, given the fact
that they were not selected, they would have been better off if they had not have increased their investment
in education. Those in Country 2 who are not selected unambiguously benefit in an ex-post sense from their
smaller investment in education. This holds unambiguously in the absence of positive externalities from
education, though not necessarily under positive externalities.

14

The level of human capital under the country-preference system is given by
equation (11). With the quality of education 𝑞1 = 1 + 𝛽 and 𝑞2 = 1 − 𝛽, we have:

ℎ1𝑝 =

𝛼0 (1 + 𝛽)

1−2𝜋(1 + 𝛾)(1 + 𝛽)(𝛼d −𝛼0 )

, ℎ2𝑝 =

𝛼0 (1−𝛽)

1−2𝜋(1−𝛾)(1−𝛽)(𝛼d −𝛼0 )

.

(19)

Comparing (19) with (16a), it is clear that 𝛽 ⋛ 𝛾 ⟺ ℎ1𝑞 ⋛ ℎ1𝑝 ⇔ 𝑆𝑞 ⋛ 𝑆𝑝 . This holds
even though ℎ2𝑞 ⋚ ℎ2𝑝 , because differences in human capital between the two systems
are larger for Country 1 than for Country 2 (in absolute value).
Thus, we have:
Proposition 4: Immigrants’ average productive human capital or skill level under the 𝑞 2
system is higher (equal) (smaller) than under the country-preference system if and only if
educational quality in Country 1 relative to that of Country 2 is higher (equal) (smaller)
than the degree of discrimination in favor of Country 1 relative to Country 2, i.e., 𝑆𝑞 ⋛
𝑆𝑝 ⇔ 𝛽 ⋛ 𝛾.

7. Conclusion
Up to 1967, Canada’s immigration policy consisted of a country-preference system. The
policy changed to the points system under the 1967 policy reform. The latter provides
points for applicants’ education level or quantity though not for educational quality. This
paper considered the points and country-preference systems, as well as the q2 system (that
takes both the quantity and quality of education into account), focusing on the policies’
impact on immigrants’ average productive human capital or skill level 𝑆𝑥 (for policy x) as
well as on the level of human capital in immigrants’ source countries.

The paper showed, among others, that i) 𝑆𝑥 is greater under the q2 system than under the

points system (𝑆𝑞 > 𝑆ℎ ); ii) it is greater under the country-preference system than under

the points system (𝑆𝑝 > 𝑆ℎ ); iii) with quality of education higher in Country 1 than in

Country 2, whether 𝑆𝑥 is greater under the 𝑞 2 system or the country-preference system is

ambiguous a priori: 𝑆𝑞 > (<) 𝑆𝑝 if the quality of education in Country 1 relative to

Country 2 is greater (smaller) than the degree of preference for Country 1 relative to

Country 2; and iv) a switch from a points system to a 𝑞 2 system results in a net brain
gain in Country 1 and a net brain drain in Country 2.
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Appendix 1: Canada’s Points System
The points system is used in Australia, Canada, Denmark, Hong Kong, New Zealand,
Singapore, and in the UK (Tier 2) and points provided increase with the level of
education.
In the case of Canada, the points obtained for various degrees and years of education are
provided below (in bold). Figures in parenthesis are ratios of the minimum years of study
needed, divided by the maximum number of years of study (assumed to be 20 years).
-PhD or Master's, AND at least 17 years (.85) of full-time study: 25
-Two or more Bachelor level degrees (.75) AND 15+ years of full-time study or
three-year diploma, trade certificate or apprenticeship (DTA) AND 15+ years (.75)
full-time study: 22
-A two-year university degree at the Bachelor's level AND 14+ years (.7) of full-time
study or two-year DTA, AND 14+ years (.7) of full-time study: 20
-One-year university degree at the Bachelor's level AND 13+ years (.65) of full-time
study or one-year DTA, AND 13+ years (.65) full-time study: 15
-A 1-year DTA, AND 12+ years (.6) of full-time study: 12
-Completed secondary school, assumed to require 12 years (.6) of full-time study: 5
-Less than completed secondary school (taken to be < 12 years): 0
In order to obtain any points under Canada’s points system, individuals must have a
minimum, denoted by ℎ𝑀 , of 12 years of education (60% of the maximum level of 20
years). Thus, ℎ𝑀 = .6 and the immigration probability is 𝑝𝑖 = 0 for ℎ𝑖 < .6 and 𝑝𝑖 (ℎ𝑖 ) >
0, 𝑝𝑖′ > 0, for ℎ𝑖 ≥ ℎ𝑀 .

Appendix 2. Solution Under Discontinuity
As mentioned in Section 2, Canada’s points system requires a high-school degree,
denoted by ℎ𝑀 , as a minimum level of education. This creates a discontinuity in the
17

relationship between migration probability p and human capital level h, with 𝑝 = 0,
ℎ 𝜖 [0, ℎ𝑀 ) and 𝑝 = 𝜋ℎ, ℎ 𝜖 [ℎ𝑀 , 1], where ℎ𝑀 is the optimal level of human capital in the
case where the quality of human capital is 𝑞𝑀 .
Assume first that 𝑞 𝜖 [𝑞𝑀 , 1], implying ℎ∗ 𝜖 [ℎ𝑀 , 1]. From equation (5), and deleting all
subscripts, we have:
𝑒 = 𝜇𝑞ℎ −

ℎ2
2

, 𝜇 ≡ 𝛼0 + 𝜋ℎ(𝛼d − 𝛼0 )

(A1)

Maximizing 𝑒, the optimal level of human capital is given by:
ℎ∗ =
and

𝑒∗ =

𝛼0 𝑞
𝜑

, 𝜑 ≡ 1 − 2𝜋𝑞(𝛼𝑑 − 𝛼0 ), ℎ 𝜖[ℎ𝑀 , 1],

𝛼02 𝑞 2
2𝜑

(A2)

.

(A3)

From (A2) and (A3), ℎ𝑀 =

𝛼0 𝑞𝑀
𝜑

2
, and 𝑒𝑀 = 𝛼02 𝑞𝑀
/2𝜑.

In the case where 𝑞 𝜖 (0, 𝑞𝑀 ) and thus ℎ∗ 𝜖 (0, ℎ𝑀 ), there are two possible solutions. A
threshold quality (level or quantity) of human capital, denoted by 𝑞0 (ℎ0 ), exists such that
if 𝑞 (ℎ∗ ) is below 𝑞0 (ℎ0 ), migration does not take place, and if 𝑞 (ℎ∗ ) is equal to or
greater than 𝑞0 (ℎ0 ), individuals raise their level of human capital to the level ℎ𝑀 ,
resulting in a positive probability of migrating and earn the higher destination-country
wage rate. The solution for 𝑞0 and ℎ0 is provided below.
If 𝑞 𝜖 (0, 𝑞0 ) , then 𝜋 = 𝑝 = 0 and equation (A1) becomes 𝑒 = 𝛼0 𝑞ℎ −
solution is ℎ1∗ = 𝛼0 𝑞 and 𝑒1∗ =

𝛼02 𝑞 2
2

ℎ2
2

, whose

. If 𝑞 𝜖 (𝑞0 , 𝑞𝑀 ), individuals raise their human capital

level to ℎ𝑀 and 𝑒2∗ = [𝛼0 + 𝜋ℎ𝑀 (𝛼d − 𝛼0 )]𝑞ℎ𝑀 −

2
ℎ𝑀

2

= 𝜇𝑞ℎ𝑀 −

2
ℎ𝑀
.9
2

The level of human capital ℎ0 is determined by indifference between keeping the level of
human capital at ℎ0 or raising it to ℎ𝑀 , i.e., by the equality 𝑒1∗ = 𝑒2∗ . From equation (A2),
ℎ0 = 𝛼0 𝑞0 since 𝜋 = 𝑝 = 0 for any ℎ < ℎ𝑀 . Thus, we have
The solutions for ℎ0 and 𝑞0 are:
ℎ0 = 𝛼0 𝑞0 , 𝑞0 =

9

1

𝛼02

𝛼02 𝑞02
2

= 𝜇𝑞0 ℎ𝑀 −

2
�𝜇ℎ𝑀 − �(𝜇 2 − 𝛼02 )ℎ𝑀
�, 𝜇 = 𝛼0 + 𝜋ℎ𝑀 (𝛼d − 𝛼0 ).

Note that since 𝑞 < 𝑞𝑀 , it follows that 𝑒2∗ = 𝑒𝑀 − [𝛼0 + 𝜋ℎ𝑀 (𝛼d − 𝛼0 )](𝑞𝑀 − 𝑞)ℎ𝑀 < 𝑒𝑀 .
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2
ℎ𝑀

2

.

(A4)

