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Abstract

My dissertation consists of three papers studying the impact of social networks and employ-
ment mobility on Canadian immigrants, and the effects of economic conditions and immigra-
tion policy changes on international Ph.D. students in Canada.

In the first paper, I use the Longitudinal Survey of Immigrants to Canada (LSIC) to ex-
amine the effects of social networks on labour market outcomes of newly arrived Canadian
immigrants. I find that the presence of initial networks at landing significantly increases the
probability of getting a network job (i.e., a job that is obtained through close ties) and reduces
the probability of getting a formal job (i.e, a job that is obtained through other formal chan-
nels) after landing. Across immigration categories, network effects vary, with the largest effect
among the Refugees, followed by the Family Class, and then the Economic Class immigrants.
In each class, low-educated immigrants rely more on networks to find a job than high-educated
ones. By separating close ties into kinship and friendship, I find that family has stronger effects
on employment outcomes. Moreover, the development of the network is important over time.
Economic immigrants gain from more diverse networks, while the Refugees improve their em-
ployment outcomes by frequently contacting their networks. Finally, social networks play a
limited role in determining the quality of immigrants’ first jobs.

The second paper examines employment mobility and its effects on long-run earnings
inequality among Canadian male immigrants using the Longitudinal Immigration Database
(IMDB) and linked tax data. Incorporating employment risk and earnings mobility, I find long-
run earnings inequality among male immigrants is up to 34 percent lower than the current,
or base-year, inequality (a 90/10 ratio of 4.92 versus 7.51). Further, I find that around 70 to
80 percent of the total long-run inequality reduction happens within the first 5 years with the
remainder occurring by 15 years. Among immigration categories, the Refugees experience
the highest level of both earnings mobility and employment risk, while employment mobility
mainly happens at the bottom of the earnings distribution for the Family Class and Economic
Class. These findings indicate high current earnings inequality among the immigrant popu-
lation is not persistent in the long run. This is good news. One concerning factor is that the
employment risk is concentrated at the bottom of the earnings distribution, especially for the
Refugees.

In the third paper, I study the effect of changing economic conditions and immigration
policies on international Ph.D. students in Canada. After arriving in a host country, they are
prone to economic conditions like domestic students and are also affected by immigration
policies. Using the IMDB, I find that, unlike domestic students, international doctoral students
experience a shorter study duration under adverse economic conditions. At the same time, a
higher unemployment rate negatively affects international Ph.D. students as it associates with a
lower probability of both getting permanent resident (PR) status during the study and remaining
in Canada in the following year after finishing their studies. Immigration policies are also found
to significantly correlate with the students’ outcomes. When PR policies are less restrictive,
international students have shorter study durations and are more likely to get PR while studying
and stay in Canada after studying. Although there is no evidence that relaxed work permit
policies affect the study duration of international Ph.D. students, I find that they are negatively
correlated with their probability of getting PR during the study period and to substantially
improve the retention likelihood.
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Summary for Lay Audience
The chapters in my doctoral thesis focus on the effects of social networks and employment
mobility on Canadian immigrants and the impacts of changing economic conditions and immi-
gration policies on international Ph.D. students in Canada.

In the first chapter, I provide an introduction to the three papers in my thesis. In the sec-
ond chapter, I study the effects of social networks including both initial networks and new
networks on immigrant job search outcomes and job characteristics and how these effects vary
across immigration categories. Using the Longitudinal Survey of Immigrants to Canada, I find
that among newly arrived Canadian immigrants, the presence of initial networks at landing
significantly increases the probability of getting a network job and reduces the probability of
getting a formal job. Across immigration categories, network effects vary, with the largest
effect among the Refugees, followed by the Family Class, and then the Economic Class im-
migrants. In each class, low-educated immigrants rely more on networks to find a job than
high-educated ones. Between kinship and friendship, I find that family has stronger effects
on employment outcomes. The development of new networks is also important. Economic
immigrants gain from more diverse networks, and the Refugees improve their employment
outcomes by frequently contacting their networks. Finally, social networks play a limited role
in determining the quality of immigrants’ first jobs.

The third chapter of this paper is motivated by high degree of earnings inequality among
Canadian immigrants. Current inequality measures, however, only capture part of the story.
Immigrants are also known to be very mobile with many experiencing significant upward earn-
ings mobility as they assimilate while others experiencing significant employment risk. In this
chapter, I examine employment mobility and its effects on long-run earnings inequality among
Canadian male immigrants using the Longitudinal Immigration Database (IMDB). By incorpo-
rating employment risk and earnings mobility, I find that long-run earnings inequality among
male immigrants is up to 34 percent lower than the current inequality and around 70 to 80
percent of the total long-run inequality reduction happens within the first 5 years. Among im-
migration categories, the Refugees experience the highest level of both earnings mobility and
employment risk, while employment mobility mainly happens at the bottom of the earnings
distribution for the Family Class and Economic Class.

In the last chapter, I use the IMDB to analyze how changing economic conditions and
immigration policies affect international Ph.D. students in Canada. Like domestic students, in-
ternational students are prone to economic conditions, but unlike them, they are also affected by
immigration policies. My findings show that, unlike domestic students, international doctoral
students experience a shorter study duration under adverse economic conditions. At the same
time, a higher unemployment rate negatively affects international Ph.D. students as it associates
with a lower probability of both getting PR during the study and remaining in Canada in the
following year after finishing their studies. Immigration policies are also found to significantly
correlate with the students’ outcomes. When PR policies are less restrictive, international stu-
dents have shorter study durations and are more likely to get PR while studying and stay in
Canada after studying. Although there is no evidence that relaxed work permit policies af-
fect the study duration of international Ph.D. students, they are shown to negatively correlate
with their probability of getting PR during the study period and to substantially improve the
retention likelihood.
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Chapter 1

Introduction

My thesis contains three chapters that explore different topics of immigration. The second
chapter examines the effects of social networks on labour market outcomes of newly arrived
Canadian immigrants. In the third chapter, I study employment mobility and its effects on long-
run earnings inequality among Canadian male immigrants. In the final chapter, I examine the
effects of economic conditions and immigration policy changes on international Ph.D. students
in Canada on study duration, the probability of getting permanent residence (PR) during the
study period, and the probability of remaining in Canada in the year following the end of their
study period.

In the second chapter, I use the Longitudinal Survey of Immigrants to Canada (LSIC) to
analyze the effects of social networks on labour market outcomes of newly arrived Canadian
immigrants. In particular, I address two research questions: (1) What are the effects of social
networks on immigrant job search outcomes and job characteristics? and (2) How do these
effects vary across immigration categories and educational levels? I find that initial networks
at landing significantly increase the probability of getting a network job by 8.3 percentage
points and reduce the probability of getting a formal job by 7.6 percentage points within six
months after landing. The impacts of social networks are even larger four years after land-
ing. Across immigration categories, network effects vary, with the largest effect among the
Refugees, followed by the Family Class, and then the Economic Class immigrants. In each
class, low-educated immigrants rely more on networks to find a job than high-educated im-
migrants. By separating close ties into kinship and friendship, I find that family has stronger
effects on employment outcomes. Further, the development of the network is important over
time. Economic immigrants gain from more diverse networks, and the Refugees improve their
employment outcomes by frequently contacting their networks. Finally, social networks play
a limited role in determining the quality of immigrants’ first jobs.

In the third chapter, I examine employment mobility and its effects on long-run earnings
inequality among Canadian male immigrants using the Longitudinal Immigration Database
(IMDB) and linked tax data. Because the database only contains information for the full immi-
gration population from 2011 to 2015, I estimate long-run annuity values using the short panel
method in Bowlus and Robin (2012). Incorporating employment risk and earnings mobility, I
find long-run earnings inequality among male immigrants is up to 34 percent lower than the
current inequality (a 90/10 ratio of 4.92 versus 7.51). Further, by simulating future earnings
streams over 5, 10, 15, and 20 years, I find that around 70 to 80 percent of the total long-run
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2 Chapter 1. Introduction

inequality reduction happens within the first 5 years with the remainder occurring by 15 years.
Among immigration categories, I find that the Refugees experience the highest level of both
earnings mobility and employment risk, while employment mobility mainly happens at the
bottom of the earnings distribution for the Family Class and Economic Class. These findings
indicate high current earnings inequality among the immigrant population is not persistent in
the long run. The lower inequality in long-run earnings suggests that immigrants also face
lower consumption inequality than indicated by current measures. This is good news. One
concerning factor is that the employment risk is concentrated at the bottom of the earnings
distribution, especially for the Refugees. Thus, to improve the labour market experience of
low-paid immigrants, including the Refugees, policymakers should aim to improve job secu-
rity and enhance their upward earnings mobility.

In the last chapter, I investigate the study duration, probability of getting PR during the
study period, and probability of remaining in Canada in the year following the end of their
study period of international Ph.D. students in Canada under changing economic conditions
and immigration policies. The availability of administrative data, tax data, and permit data
of non-permanent residents in the IMDB allows me to construct individuals’ study durations
and other outcomes. I then use time-varying duration analysis and logistic regressions to study
the effects of economic conditions and immigration policies. My findings show that, unlike
domestic students, foreign doctoral students experience a shorter study duration under adverse
economic conditions. At the same time, a higher unemployment rate negatively affects in-
ternational Ph.D. students as it associates with a lower probability of both getting PR during
the study period and remaining in Canada in the year after finishing their studies. Like eco-
nomic conditions, immigration policies are found to significantly correlate with the students’
outcomes. When PR policies are less restrictive, international students have shorter study dura-
tions and are more likely to get PR while studying and stay in Canada after studying. Although
there is no evidence that relaxed work permit policies affect the study duration of international
Ph.D. students, they are shown to negatively correlate with their probability of getting PR dur-
ing the study period and to substantially improve the retention likelihood.



Chapter 2

Transition from Landing to Work: The
Impacts of Social Networks on Labour
Market Outcomes of Canadian
Immigrants

2.1 Introduction

In Canada, immigrants are a rich source of labour. Approximately 26% of the core-aged work-
force are immigrants, and about 60% of the employment gains in 2017 were contributed by
immigrants (Yssaad and Fields, 2018). Due to the significant number of immigrants, their
labour market assimilation has drawn much interest from policy-makers and the public. Upon
arrival, immigrants bring with them their knowledge, language proficiency, skills, and work
experience. However, due to job market barriers, such as language and educational credential
transferability, immigrants may find it challenging to get jobs, let alone ones that allow them
to utilize their human capital (Bowlus et al., 2016; Imai et al., 2019). It is possible that the
presence of immigrant networks within the host country may facilitate their job search pro-
cess through two main channels. First, social networks can provide immigrants with direct
job referrals. Second, with network support, immigrants may learn about the host country’s
job market and application process which can indirectly help them successfully apply for jobs.
Moreover, through networks at landing, or initial networks, immigrants may also create new
connections, or new networks, in the host country that support them in obtaining a job later.
Indeed, previous studies on the effects of social networks on Canadian immigrants (i.e., Xue,
2006, 2008, 2010; Goel and Lang, 2019) have shown that social networks improve the immi-
grants’ labour market outcomes. However, these papers analyze the effects of networks on all
immigrants as a single group rather than as separate classes. Also, they mainly focus on wage
and employment and do not study other outcomes such as unemployment spell, job duration,
job skill level, and job-to-job or job-to-unemployment transitions.

In this paper, I address two research questions: (1) What are the effects of social networks
on immigrant job search outcomes and job characteristics? and (2) How do these effects vary
across immigration categories? In this paper, initial networks refer to an immigrant’s network

3
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at landing which includes friends and relatives already living in Canada, while new networks
refer to the networks that an immigrant has after arriving in Canada. The importance of an-
swering these questions is twofold. First, immigrants are admitted to Canada under different
categories (i.e., Family Class, Economic Class, Refugees), and each category has distinct im-
migration characteristics. As argued by Nakhaie and Kazemipur (2013), the effects of social
capital depend on the types of social capital, ethno-racial origins, as well as forms of economic
integration. Therefore, it is reasonable to expect the impacts to vary across different immigra-
tion classes. Second, besides wages and employment, the effects of networks on other aspects
of employment outcomes such as employment/unemployment spells, job transitions, and skill
levels of immigrant first jobs are also worth considering because they reflect the quality of job
referrals. In particular, examining the network effects on unemployment spells provides infor-
mation on how job search can be shortened in the presence of social networks. Meanwhile,
understanding the association between networks and how long an immigrant stays in the first
job, the skill level of the first job, and whether the immigrant transitions to a new job after the
first one reflects the quality of network support. Addressing these research questions; therefore,
provides a better understanding of the extent to which networks affect labour market outcomes
of Canadian immigrants.

The idea that social networks play an important role in the labour market has long been
explored by sociologists and economists. A vast literature has theoretically analyzed the role
of networks and network composition on job search.1 Particular consideration has been given
to Montgomery (1992) who argues that tie strength is an important dimension of social capital.
His model predicts that acquaintances, so-called weak ties, relay job offers more frequently
than close friends and relatives, so-called strong ties, and that the reservation wage rises unam-
biguously as the proportion of weak ties in a job-seekers’ network increases.

Compared to natives, immigrants seem to rely more on networks to overcome labour market
barriers and find employment. There is an extensive body of work that quantitatively examines
the network effects on immigrant employment outcomes. Much of the literature studies U.S.
immigrants and finds evidence of social networks’ effects on these immigrants, especially on
newcomers.2 For instance, Munshi (2003) argues that an individual is more likely to be em-
ployed when his/her network is larger. Sanders et al. (2002) find that reliance on social ties
usually operates informally, yet it is most common for transitions into jobs of low occupational
prestige. A study on Australian immigrants by Piracha et al. (2016) reaches the conclusion
that social capital positively affects immigrants’ employment outcomes, especially for women.
However, they find that social capital only affects the probability of getting white-collar jobs
not blue-collar ones. In Germany, Drever and Hoffmeister (2008) find that nearly half of all job
changers who are immigrants obtained their jobs through network support and that the young
and the less educated were more likely to rely on their networks. Lancee (2010) identifies
two forms of social capital, bonding, which is measured as the strength of family ties, and
bridging, which is measured as inter-ethnic contacts and outward orientation, and shows that
while bridging networks are positively associated with both employment and income of Dutch
immigrants, bonding networks do not affect economic outcomes. In Finland, Ahmad et al.

1E.g., Granovetter (1973); Marsden and Lin (1982); Montgomery (1992); Cahuc and Fontaine (2009); Mouw
(2003); Calvo-Armengol and Jackson (2004); Kramarz and Skans (2014).

2E.g., Sanders et al. (2002); Aguilera and Massey (2003); Munshi (2003); Amuedo-Dorantes and Mundra
(2007); Livingston (2006); Beaman (2012)
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(2005) shows that social networks not only account for a substantial source of job informa-
tion and employment opportunities for immigrants but also have a significant role in helping
them to secure jobs. While there is clear evidence of network effects on immigrants’ employ-
ability, the evidence of network effects on immigrant wages is mixed. Amuedo-Dorantes and
Mundra (2007), Mouw (2003), and Munshi (2003) find that networks raise migrants’ wages.
Meanwhile, Goel and Lang (2019) find that the presence of a close tie (at least one relative or
friend already living in Canada at the time of the entry) increases the probability of receiving a
network offer and that the network-formal wage differential is decreasing in network strength.

Despite its importance, there are only several papers that study network effects on the em-
ployment outcomes of Canadian immigrants. Xue (2006, 2008, 2010) has a series of papers
that analyze the association between social networks and labour market outcomes of recently
arrived immigrants using the LSIC. Xue (2006) indicates that 52% of immigrant respondents
looked for employment through social connection beside other formal channels during the first
two years after landing. An approach to measuring social capital for three types of networks
(kinship, friendship, and organization) is formulated in Xue (2008). In this paper, the author
finds that social capital influences the employment probability of immigrants in their initial
years after landing and thus facilitates economic assimilation. The network impacts are found
to be stronger as immigrants continue to accumulate their social capital after landing. Social
capital also has significant effects on immigrants’ wages during their first four years in Canada,
and strong-tie networks including kinship and friends dominate over weak-tie networks such as
organizations in helping immigrants get jobs of higher wages. Among social capital indicators,
network ethnicity at workplace is most influential in determining the wages of both genders
(Xue, 2010). In contrast, using the Canadian General Social Survey, Thomas (2011) concludes
that having more contacts or close ties does not link to having economic advantage or better
wages. However, having a diverse network is associated with being employed. Using a mecha-
nism through which social networks help in job search, Goel and Lang (2019) model the effect
of increasing the likelihood of receiving a job offer. Their model predicts a counterintuitive im-
plication that the network wage premium decreases with network strength, and this prediction
is then verified for recent immigrants to Canada using the LSIC. Their result also confirms that
the presence of close ties associates with an increase in the likelihood of generating a job offer
from the network rather than with an altered network wage distribution.

I contribute to the literature on immigration and social networks by studying how the ef-
fects of social networks vary across immigration categories. In addition, I fill the gap in the
literature by studying the effects of social networks on important job aspects other than wage
and employment such as employment/unemployment spells, job transitions, and skill level.
Compared to Grenier and Xue (2011) who study immigrants’ duration to intended occupation,
I study the duration to any first job and focus on the effects of network on employment and
unemployment spells. My paper also extends past research by examining the lasting effects of
social networks over time.

To address the research questions, I use unique information on immigrants’ social networks
and job details from the LSIC. My estimation methodology and results are as follows. First, I
employ a multinomial logistic model to test the validity of close-tie strength as Goel and Lang
(2019). The results are consistent with previous findings that social networks considerably en-
hance network-based job opportunities and reduce the probability of never finding a job. Next,
I run the model on the three immigration class samples and use the Wald test to test the equality
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of parameters across categories. The result indicates that the model should be run separately
for each immigration class. I find that among the three classes, initial networks have the great-
est impact on job-search outcomes of the Refugees, followed by Family Class immigrants and
then by Economic Class immigrants. Within each class, the effects are larger for immigrants
with lower education, although, in general, the effect differential between education groups is
marginal. Further investigation using immigrant first-job outcomes within the first four years
suggests that the effects of close ties are larger and more significant if a longer period of time
is studied. As an illustration, having a close-tie living in Canada before landing improves the
probability of getting a network job by 8.3 percentage points and reduces unemployment by
0.7 percentage points within six months after landing. Meanwhile, the chance of getting a net-
work job increases by 9.7 percentage points, and the reduction in unemployment probability is
3 percentage points by four years after landing. Finally, I decompose the social networks into
kinship and friendship and test the hypothesis that the impacts of the two networks are simi-
lar. The results indicate the effects of social networks are attributable to relatives, not friends,
and this is particularly true for the Refugees. However, across immigration categories, kinship
effects are highest for lower-educated immigrants.

To further unpack the effects of the initial networks on immigrant employment outcomes, I
study the network effects on job characteristics such as skill level, wage, job duration, and job
transitions. Put differently, I am interested in testing whether immigrant networks determine
the quality of first jobs. In doing so, I apply log wage regressions, logistic and multinomial
logistic models, as well as survival analysis across immigration classes. The general finding
is that social networks do not impact job quality as much as they affect job search outcomes.
However, having networks is negatively associated with the probability of getting a high-skilled
job for Economic Class immigrants, and network jobs appear to correlate with lower wages and
low-skilled occupations.3.

I also study the lasting effects of the initial and new networks on immigrants’ job search
outcomes. For initial networks, I find that the marginal effects of close ties diminish over time.
Immigrants without initial networks still have improved probabilities of getting a network job,
and this result implies that they rely on new networks after landing to obtain a network job
in Canada. Over time, the effects are still the strongest among the Refugees, as Family Class
immigrants turn more to formal jobs. For new networks, I find significant effects among the
Economic Class immigrants and the Refugees. While ethnic diversity plays an important role
in determining employment outcomes of the Economic Class immigrants, frequency of contact
matters more for the Refugees.

The remainder of the paper is organized as follows. Section 2 describes the data and
methodology and addresses several issues related to the sample. Section 3 provides the es-
timation results and the explanation for these findings. Section 4 presents a summary and
concluding remarks.

3Low-skilled occupations including Clerical Occupations, Assisting Occupations in support of health ser-
vices, Retail Salespersons and Sale Clerks, Cashiers, Occupations in Travel and Accommodation including Atten-
dants in Recreation and Sport, Childcare and Home Support workers, Sales and Service Occupation nec, Primary
Production Labourers, Trades Helpers, Construction, and Transportation Labourers and Related Occupations. The
remaining occupations listed on the variable JB1G013 of the LSIC (Occupation Major Groups) are considered as
high-skilled occupations
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2.2 Data and Methodology

2.2.1 The Canadian Immigration System
There are four immigration categories in the Canadian immigration system: Family Class,
Economic Class, Refugees, and Other Class. Family Class immigrants are those sponsored to
come to Canada by a family member who is a Canadian citizen or permanent resident. Eco-
nomic Class immigrants are selected based on their skills and ability to contribute to Canada’s
economy. The Refugees are admitted to Canada after their refugee claims are accepted. Other
Class immigrants include people who were granted permanent resident status under a program
that does not fall into either the Economic Class, Family Class, or the Refugees. Therefore, by
definition, Family Class immigrants should have at least one relative living in Canada before
landing, while Economic Class immigrants and the Refugees may or may not have initial net-
works at landing. Since the Other Class includes unique cases with special circumstances that
do not go through a general assessment, they are excluded from the scope of this research.

2.2.2 The Longitudinal Survey of Immigrants to Canada
The LSIC is a comprehensive survey that was designed to study the assimilation process of
newly arrived Canadian immigrants. The target population of the survey is people who meet
all of the following criteria: (1) arrive in Canada between October 1, 2000, and September
30, 2001; (2) 15 years or older at the time of landing; and (3) applied to come to Canada and
landed from abroad. The last criterion implies that individuals who applied and landed from
within Canada are excluded from the survey. These people may have been in Canada for a
considerable length of time before officially landing and therefore are likely to demonstrate
quite different integration characteristics compared to those who recently arrived in Canada.
The LSIC has a longitudinal design in which immigrants were interviewed three times: six
months, two years, and four years after landing. Only the immigrants that responded in the
previous wave were traced for the following wave. The number of respondents was 12,040,
9,500, and 7,716 in Wave 1, Wave 2, and Wave 3, respectively.4

The LSIC is unique because it contains complete histories of immigrants’ employment
within the first four years after landing. It also provides details on immigrants’ social networks.
Therefore, it allows for the investigation of how social networks affect job search outcomes and
job quality of newly arrived immigrants in their transition from landing to work.

2.2.3 Sample restriction
This paper uses data from all three waves of the LSIC. In my sample, individuals are selected
according to the following criteria. First, they must be between 25 and 65 at the time of
landing.5 Second, they must be either principal applicants or spouses in the Family Class,
Economic Class, or the Refugees.6 Third, they are active in the labour force at the Wave 1

4http://sites.utoronto.ca/rdc/files/Toronto_RDC_LSIC_Powerpoint.pdf.
5Immigrants in this age group are more likely to participate in the labour force. They are also less likely to

take further training or education in Canada than younger immigrants.
6Children are excluded from my sample
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interview.7 Fourth, individuals who transition from landing to work in a family business or
self-employment are excluded. Finally, my sample includes only individuals without missing
data on explanatory variables which are listed in Section 2.4. The final sample consists of 6,489
immigrants.

2.2.4 Explanatory and Outcome Variables
In this paper, the set of explanatory variables includes social network variables, gender, whether
an immigrant has a child/children or not, region of residence, level of education, whether an
immigrant is a principal applicant or a spouse, previous Canadian experience, country of last
residence, whether he or she has previous work experience before coming to Canada, English
and French proficiency, previous occupation before landing, and age.8

Among these explanatory variables, the network variables are key to the analysis. I con-
struct two groups of immigrant networks in Canada: networks before landing (initial networks)
and networks after landing (new networks). For the first group, I follow Goel and Lang (2019)
to create a close-tie dummy variable that indicates whether immigrants have at least a rel-
ative or a friend already living in Canada before they come to Canada. This variable only
reflects the presence of initial networks, not their quality as in the social capital measures of
Xue (2008, 2010). However, it is simple to use and, more importantly, is less likely to be
co-determined with employment outcome variables. Then, to separately estimate the impact
of family-based and friend-based networks on the labour market outcomes of immigrants, I
construct two dummy variables: one indicating whether an immigrant has a relative living in
Canada before coming to Canada and the other one indicating whether an immigrant has a
friend living Canada before arrival. For immigrants’ new networks in Canada, since almost
everyone has new friends in each wave, I focus only on the quality of the new networks. For
the Wave 1 interview, I construct two variables that describe ethnic diversity and the contact
frequency of networks.9 For the Wave 2 interview, I update whether an immigrant has more or
less network diversity as well as the contact frequency.

For first-job employment outcomes, there are two groups of interest. The first group in-
cludes two variables: (1) outcomes of immigrants’ first jobs and (2) first jobless duration.10

This group relates to job search outcomes in immigrants’ transition from landing to work. It
illustrates how quickly immigrants found their first jobs, and if they were employed, through

7In each wave, respondents are asked if they either worked at a job or business or looked for work. Those
who did not have a job and did not look for work at Wave 1 are excluded from my sample.

8There are two education levels: having at least a bachelor’s degree (high-educated group) and not having
at least a bachelor’s degree (low-educated group). Canadian experience refers to whether the person ever lived
in Canada before coming to Canada as newly arrived Canadian immigrants. Regions of residence are grouped
into five categories: Atlantic, Quebec, Ontario, Prairies, and British Columbia. Countries of last residence are
divided into eight groups: (1) North America, (2) Europe, (3) Asia, (4) Middle East, (5) Africa, (6) Caribbean and
Guyana, (7) South and Central America, and (8) Oceania and Australia.

9The more friends of the same ethnic or cultural groups an immigrant has, the less diverse the individual’s
network is. Meanwhile, the frequency of contact refers to how often immigrants see or talk with their new friends.

10There are three possible outcomes: (i) an immigrant has the first job through close ties (network job), or (ii)
through other formal channels (formal jobs), or (iii) never found a real job within four years after landing. Jobless
duration is calculated as the number of weeks from an immigrant’s date of landing to the start date of his/her first
job. Those having an arranged job before coming to Canada have a jobless duration of zero. Those who left the
interview or did not look for a job in the later waves are coded as having censored jobless durations.
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which channels they searched for these jobs. The second group refers to job characteristics,
such as hourly wage, job duration, skill level of the job, and job transitions after the first job.11

I mainly focus on immigrants’ first jobs because the initial networks are likely to have the
strongest impact on early outcomes in the transition from landing to work.

There are a few important notes with regard to the construction of the outcome variables.
First, an immigrant’s first job is not necessarily the first job the individual reported having
since coming to Canada. An immigrant’s first ‘real’ job, the so-called first job, is defined as
the first job in which the immigrant worked for no less than 20 hours a week and at least
four weeks. Some immigrants are considered as never having found a real job within four
years if they never worked in a job that satisfies the above conditions. Although the ‘real’
job definition has the caveat attached that many part-time jobs are dropped, it is intended to
eliminate jobs in which workers work only a few hours a week or for a short period of time.
Second, there are some drawbacks to the definition of network jobs. In the survey, respondents
are asked whether they got their job through a relative or a friend, but it is not clear whether
the immigrants knew this relative or friend before coming to Canada. Also, there is no detailed
information on whether close ties helped the immigrants get jobs directly or provided posting
information so that the immigrant could apply for these jobs. In the latter case, the jobs can
also be considered formal jobs. Third, there are many jobs in which the reported start date is
before the immigrant’s landing date or the start date of the second job occurs before the end
date of the first job. For the former cases, I treat the landing date as the start date. For the latter
cases, I treat the observations as having a job-to-job transition at the end of the first job. Last,
the data show that many immigrants held multiple jobs at the same time or during the same
period. In this case, I choose the job that was valid at the time of the interview with the highest
weekly wage. If there is more than one qualified job with equal wages, the most recent one to
the interview is chosen for the analysis.

2.2.5 Descriptive Statistics
Table 2.1 summarizes explanatory and outcome variables across the Family Class, Economic
Class, and Refugees. The Economic Class accounts for a large proportion of the sample, 79%.
The rest are composed of immigrants in the Family Class and the Refugees at 18% and 3%,
respectively. Not surprisingly, the Family Class is the category with the highest rate of having
at least one relative already living in Canada before landing (96%). However, theoretically, this
rate should be 100%, since all family immigrants are sponsored to come to Canada by at least
a relative who is a Canadian citizen or permanent resident already living in Canada. Even if at
the time of landing, a Family Class immigrant did not have any relatives living in Canada, it
is reasonable to believe that the immigrant’s relative left this person some initial networks to
settle in the new country. For these reasons, I assume that all Family Class immigrants have
at least one family member living in Canada before their landing. Consequently, there is no

11Job duration is calculated as the number of weeks from the job’s start date to the end date. For individuals
who were still working in their first jobs at the date of Wave 3’s interview, I calculate the number of weeks they
had worked until the last interview date and code these durations as censored. The skill level of the job is coded
based on the Canadian National Occupation Classification (NOC) 2011. Job transition can be either job to job if
there are less than three weeks between jobs or job to unemployment if it is longer. All wages are adjusted by
CPI.
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variation in the close-tie variable among the Family Class immigrants. In other words, there is
no counterfactual to analyze the effects of having a close tie on the Family Class immigrants.
For the other categories, the data show that Economic Class immigrants have more friends but
fewer relatives than the Refugees. Overall, the proportion of having at least one close-tie is
similar across the Economic Class immigrants and the Refugees.

In terms of education, the Economic Class accounts for 81%, the largest proportion, of
high-educated immigrants (i.e., those having at least a bachelor’s degree). Similarly, this class
also has the highest proportion of immigrants with a high-skilled previous occupation, 87%.
In addition, they are the most proficient in both English and French and have more Canadian
experience, previous work experience, and pre-assigned jobs in Canada than the other two cate-
gories. These descriptive statistics are in accordance with the selection criteria of the Canadian
immigration system for the Economic Class, in which more points are given to factors con-
tributing to potential employment success in the Canadian economy. In contrast, the Refugees
are at a disadvantage compared to other classes in all the explanatory variables that possibly
affect employment outcomes. Only 19% of the Refugees have tertiary or higher education;
almost none of them have Canadian experience before landing, and their English proficiency
is comparatively lower than the Family and Economic Class immigrants.

As one would expect, the Economic Class immigrants achieve better employment outcomes
in their first jobs in Canada. Regarding job outcomes, they have the lowest rate of not finding
a real job within four years after landing (16.7%), the highest rate of finding their first job
through formal channels (55.3%), and less than one-third of them find their first jobs through
their family and friend network. In other words, they are less likely than the other categories to
be unemployed or to rely on networks to find jobs. Also, they have the highest hourly wage rate
and the highest percentage of high-skilled workers. Meanwhile, the Refugees have the highest
proportion of immigrants who never find a real job and the longest average unemployment
duration. Only approximately 18% of them find a high-skilled first job. For the Family Class
immigrants, although on average it takes them less time than the other categories to find a job,
about 18 weeks, their average hourly wage is lower than those of the other groups, and the
percentage of immigrants with skilled jobs among this group is only 26%, which is about half
of the percentage among the Economic Class immigrants.

Table 2.2 compares the main characteristics of network jobs versus formal jobs. Jobs ob-
tained through formal channels dominate network jobs in most aspects. The former ones have
higher average hourly wages and a higher probability to be in high-skilled occupations. Al-
though, on average, employment durations are similar between network jobs and formal jobs,
about 46 weeks, the data show that the average time to first jobs is shorter for network jobs
than for formal jobs, which are approximately 19 and 22 weeks, respectively.

2.2.6 Estimation methodology
The basic estimating equations used in this paper are multinomial logistic regressions on im-
migrant labour market outcomes within four years after landing. To test the strength of the
close-tie hypothesis, my approach is similar to the approach from Goel and Lang (2019). Job
search outcomes within four years include: ‘first real job found through a relative or a friend’,
which is defined as a network job, ‘first real job found through other channels’, a formal job,
and ‘no real jobs found within four years’, defined as non-employed. Using non-employed as
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Table 2.1: Descriptive Statistics of Explanatory Variables

Immigration Categories
Family Class Economic Class Refugees

Observations 0.18 0.79 0.03
Social Networks
Relative(s) 0.93 0.36 0.64
Friend(s) 0.39 0.72 0.42
Close ties 0.96 0.86 0.81
Demographic variables
Age 38.87 35.14 35.39
Males 0.49 0.63 0.66
Married 0.94 0.82 0.70
Having a child/children 0.19 0.52 0.52
Canadian Experience 0.05 0.10 -
Previous Work Experience 0.84 0.96 0.83
Region of residence
Atlantic and Prairies 0.13 0.09 0.26
Quebec 0.12 0.15 0.17
Ontario 0.54 0.62 0.50
British Columbia 0.21 0.13 0.08
Country of last residence
North America - Europe - Oceania and Australia 0.19 0.24 0.19
Asia 0.60 0.57 0.39
Middle East - Africa 0.09 0.16 0.36
Caribbean - South and Central America 0.12 0.04 0.06
BA and BA plus 0.34 0.81 0.19
High level of English proficiency 0.50 0.72 0.39
High level of French proficiency 0.07 0.14 0.11
Previous Occupation
Low-skilled job 0.25 0.09 0.25
High-skilled job 0.59 0.87 0.57
New workers 0.16 0.04 0.17
Have a pre-assigned job 0.05 0.09 -
Outcomes of the First Job
First job channel
Network jobs 0.47 0.28 0.49
Formal jobs 0.34 0.55 0.28
Not finding a real job 0.19 0.17 0.22
Jobless duration (in weeks) 18.25 21.11 29.40
First job duration (in weeks) 48.68 45.77 52.76
Hourly wage (in dollars) 9.23 12.29 9.72
High-skilled job 0.26 0.48 0.18

Note: Some descriptive statistics are not available (-) due to the release restriction of Statistics
Canada on statistics that are calculated using less than 10 observations.
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Table 2.2: Descriptive Statistics of Network Jobs and Formal Jobs

Network Jobs Formal Jobs
Log hourly wage 2.22 2.40

(0.51) (0.51)
Hourly wage (in dollars) 10.15 12.67

(5.93) (9.29)
Unemployment duration (in weeks) 19.36 21.89

(30.58) (30.96)
Employment duration (in weeks) 46.23 46.67

(47.80) (48.05)
High-skilled jobs 0.28 0.40

Note: Standard deviations are shown in brackets.
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respectively, where j ∈ {Network Job (NJ), Formal Job (FJ)} and u : Non-employed.
In the above equations, N is a set of network variables and X is a set of explanatory vari-

ables including age, gender, marital status, having a child/children or not, region of residence,
country of last residence, previous Canadian experience, previous work experience, language
proficiency, and education level. The models are run separately for different definitions of
network variables - close-ties, family, friend, ethnic diversity, and contact frequency of new
networks - as explained in section 2.2.4.

For binary outcomes, I use logistic regressions to test the impact of social networks on
characteristics of immigrants’ first jobs after landing, such as the probability of getting a high-
skilled job and the probability of a job-to-job transition if the first job is observed to end within
four years. For example, the logistic model and regression for the skill level of first jobs are
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1 + exp(α × Ni + β × Xi)

(2.3)

and
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respectively, where h: High-skilled job and l: Low-skilled job. All explanatory and network
variables are the same as described in the multinomial logistic regressions.

To analyze the effect of close ties on wages, I estimate a Mincerian wage regression with
the specification given by

lnWi = α × Ni + β × Xi + εi, (2.5)
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where network and explanatory variables are as above, and lnW is the natural log of CPI-
adjusted hourly wages. In addition, I also run a regression in which the network variable is
replaced by a dummy variable that indicates whether the job is a network job. These regressions
are employed to determine whether having a close tie and having a network job explain the
wages of immigrants’ first jobs.

Finally, this paper analyzes how initial networks affect jobless and employment duration
using survival analysis with an exponential distribution

λi(t, Xi) = λ0(t)exp{α × Ni + β × Xi}, (2.6)

where t is either jobless duration or employment duration. Both spells have censored values
since many immigrants either cannot find a real job after four years or still work in their first
jobs at the time of the last interview. For jobless duration analysis, the model is applied to
observations with positive unemployment durations. The set of regressors for the duration
analysis is similar to that of other models in this paper.

2.3 Results

2.3.1 Immigrant Job Search Outcomes in Transition from Landing to
Work

First, I test the validity of close ties as a measure of network strength as in Goel and Lang
(2019).12 To do so, I use fairly similar sample criteria as Goel and Lang (2019) except that I
apply a stricter rule, the real job definition, in constructing the first jobs.13 The results from
Table 2.3 indicate a consistent finding with Goel and Lang (2019) that close ties are statisti-
cally significant in determining the outcomes. Particularly, within the first six months, close
ties increase the probability of getting a network job by 8.3 percentage points and reduce the
probability of getting a formal job by 7.6 percentage points. The effects of family and friend
networks are even larger when employment outcomes are studied within a longer period of
time: four years instead of six months. Indeed, I find that having a close-tie is associated with
a 9.7 percentage point increase in the probability of getting a network job, a 6.9 percentage
point decrease in the probability of getting a formal job, and a 2.9 percentage point decrease
in the probability of never finding a real job. The results reinforce Goel and Lang’s hypothesis
that having a close tie boosts network job opportunities and deviates immigrants from formal
jobs. They also imply that using data from only Wave 1 results in an underestimate of the ef-
fects of close ties on outcomes of immigrants’ first jobs, compared to using data from all waves

12Goel and Lang (2019) argue that the presence of an immigrant’s network is associated with a higher proba-
bility of getting a job through his or her network, a lower probability of getting a job through other channels, and
a lower probability of never been employed after landing into Canada.

13Adapting the sample selection from Goel and Lang (2019), I first use the Wave 1 data. My sample includes
immigrants who are in the labor force and excludes those who were self-employed or work in family businesses.
I restrict my sample to people aged from 25 to 65 at the time of landing. Meanwhile, in the sample of Goel
and Lang (2019), immigrants aged from 15 to 64. Also, I do not exclude immigrants who had an arranged job
before coming to Canada or limit the sample to immigrants who live in metropolitan areas in Canada and come
from source countries with at least ten immigrants. Finally, while the sample in Goel and Lang (2019) includes
principal applicants and their dependents, my sample only includes principal applicants and their spouses.
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of the LSIC, because using the longer time horizon allows for observing more uncensored un-
employment durations and more outcomes of immigrants’ first jobs.

Table 2.3: Validating Close ties as a Measure of Network Strength

Multinomial Logit Marginal Effects
(at means of independent variables)

Network Job Formal Jobs Non-employed
Within six months
Close Ties 0.083*** -0.076*** -0.007

[0.015] [0.020] [0.021]
Observations 6399
Within four years
Close Ties 0.097*** -0.069*** -0.029*

[0.018] [0.020] [0.016]
Observations 6489

Note: *** p < 0.01, ** p < 0.05, * p < 0.1. All explanatory vari-
ables are controlled. Standard errors are shown in brackets.

Since all immigrants in the Family Class have a close-tie, one cannot observe the employ-
ment outcomes of immigrants without a close-tie in this group, and thus one cannot interpret
the effects of close ties on employment outcomes of this category. Therefore, Family Class
should be excluded from the analysis of the effects of having initial networks on first-job out-
comes. Between the Economic Class and the Refugees, my hypothesis is that the effects of
initial networks on job search outcomes of the two classes are different. To test this hypothesis,
I run the regressions separately across the Economic Class immigrants and the Refugees using
the Wave 1 data. Then, I use a Wald test to test the equality of the coefficients of the model
as a whole and of the close-tie coefficient separately. The close-tie coefficients for the Eco-
nomic Class and the Refugees are significantly different at a 1 percent confidence level, and
the coefficients of the full model for the network job outcome are significantly different at a 1
percent level of confidence when comparing Family Class and Economic Class, at a 5 percent
confidence level when comparing the Economic Class and the Refugees. Hence, I reject the
null hypothesis that the three categories can be considered as one group in the regression, and,
therefore, the network effects should be studied independently across immigration categories.

To demonstrate how close ties affect job search outcomes of immigrants with different edu-
cation levels in the three categories, I predict the probability of each outcome while controlling
for their characteristics.14 Columns of Table 2.4 show the predicted probabilities for a high-
educated and low-educated immigrant, respectively. As seen in column 1, among low-educated
immigrants with close ties, the Refugees have the highest probability of getting a network job
(74%), followed by the Family Class (48%) and then the Economic Class immigrants (38%).
Meanwhile, the probabilities of getting a formal job are in reverse order. Moreover, among the

14I run the regressions separately for each immigration category. As explained in Section 2.3.1, for the Family
Class, I exclude the close-tie variable from the regression as all immigrants in this class have at least a close-tie
living in Canada before they arrived in Canada. Regarding educational attainment, I include this explanatory
variable in the regressions and report the predicted probabilities of each job search outcomes by different levels
of educational attainment (i.e., low-educated or high-educated).
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three categories, the gap in probabilities of being non-employed within four years for those with
close ties and those without close ties is also the highest and most significant for the Refugees
(13.7 percentage points). This result indicates that the Refugees may rely most on close ties to
find a job, and they are most likely to work in a network job, compared to immigrants in the
other two groups. By contrast, the Economic Class immigrants depend the least on their close
ties to search for jobs. This outcome may be due to the fact that Economic Class immigrants are
selected for their ability to contribute to Canada’s economy through their ability to meet labour
market needs, and hence their sets of skills and characteristics allow them to better match with
the labour market. Another explanation is that the Economic Class immigrants may attempt
to get better jobs that match their human capital or skills, and better jobs are usually available
through formal channels. This explanation is also in line with the descriptive statistics that the
Economic Class immigrants have a higher probability of having a formal job, and formal jobs
are, on average, better paid and in high-skilled occupations.

By comparing the results between the two panels, I find that, in all categories, more edu-
cated immigrants appear to rely less on close ties to find their first jobs, and they have higher
predicted probabilities of getting a formal job. For illustration, in the Family Class, while
48.3% of low-educated immigrants get network jobs, only 29.7% of high-educated immigrants
do. This may be because immigrants with at least a university degree may have more job
opportunities, especially skilled jobs, and these jobs are usually obtained through a formal pro-
cess. This is similar to the findings from previous studies including Drever and Hoffmeister
(2008) and Xue (2008) that low-educated immigrants are more likely to rely on their networks
in searching for jobs. Also, among the three categories, the probability gap of getting a network
job between low- and high-educated immigrants is also highest for Family Class immigrants.

Table 2.4: Predicted Probabilities of Job Outcomes across Immigration Categories

Predicted outcomes for
low-educated immigrants

Predicted outcomes for
high-educated immigrants

Network
Jobs

Formal
Jobs

Non-employed
Network

Jobs
Formal

Jobs
Non-employed

Family Class 0.483 0.426 0.091 0.297 0.57 0.134
Economic Class
with close ties

0.376 0.53 0.094 0.331 0.553 0.116

Economic Class
without close ties

0.281 0.613 0.106 0.243 0.628 0.129

Refugees
with close ties

0.735 0.125 0.139 0.666 0.185 0.15

Refugees
without close ties

0.505 0.218 0.277 0.425 0.3 0.275

Note: Predicted probabilities are calculated for a 35-year-old male with children, who comes from Asia,
lives in Ontario, has work experience before coming to Canada, and has good English proficiency.

During immigrants’ transition from landing to work, close ties also affect their jobless
duration. Table 2.5 presents how close ties affect the jobless duration of the Economic Class
immigrants and the Refugees. The results indicate that having at least a close-tie increases
the hazard of getting out of unemployment and therefore reduces the jobless durations. To
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account for the fact that there are observations with negative jobless duration (i.e.,observations
who have the start date of their first job in Canada even earlier than their date of landing into
Canada as newly arrived Canadian immigrants). I use a Tobit model and find a similar positive
correlation between having a close-tie and a reduction in unemployment duration. In particular,
having at least a close tie helps an average Refugee to shorten the jobless duration by about
30 weeks (or, equivalently, 7.5 months). However, it does not significantly affect the jobless
durations of Economic Class immigrants. One possible explanation is that Economic Class
immigrants may direct their job search to the skilled-job market in which application processes
usually take longer. Also, with their set of skills and educational qualifications, it may be true
that they are willing to search longer for better jobs. The result that close-tie effects on jobless
duration are the strongest and most significant for the Refugees strengthen the finding that close
ties are more important for the Refugees than for any other classes.

Table 2.5: Coefficients of Closetie on Jobless Duration

Coefficient of
Cox model

Coefficient of
Tobit model

Economic Class 0.026 3.656
[0.055] [2.535]

Refugees 0.676*** -30.278***
[0.128] [7.994]

Note: *** p < 0.01, ** p < 0.05, * p < 0.1. All
explanatory variables are controlled. Standard er-
rors are shown in brackets

2.3.2 Characteristics of Immigrants’ First Jobs in Canada
In this subsection, I present the network effects on the different characteristics of immigrants’
first jobs in Canada separately. In particular, I use a Mincerian wage regression to study the
effects of close-ties on the wage of immigrants’ first job. Then, I use logistic regressions to
study network effects on skill level and job transition. Finally, I use duration analysis to study
how networks affect immigrant first-job duration. Panel 1 of Table 2.6 shows the estimated
coefficients when using close-tie as the network variable, and Panel 2 shows the coefficients of
a dummy variable that reflects whether an immigrant has their first job as a network job. As
can be seen from the estimated coefficients reported in the first panel of Table 2.6, close ties
do not have any significant impact on the wages of immigrants in both the Economic Class
and the Refugees. However, as shown in the second panel, when including a dummy variable
of network jobs as an explanatory variable, I find that, except for the Refugees, a network job
significantly and negatively correlates with wages of immigrants. Particularly, a network job
associates with an 8 percentage point reduction in wages of immigrants in both the Economic
and Family Classes. Coupled with the statistic that formal jobs offer higher wages than network
ones, the finding implies that referrals from a friend or a relative appear to relate to jobs of lower
wages.

While close ties do not significantly impact the wages of immigrants’ first jobs, they do
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affect the job types of the Economic Class immigrants. Using a logistic regression on first-
job skill level, I find that the marginal effect of having a close tie is a 4.7 percentage point
decrease in the probability of getting a high-skilled job. In general, network jobs are negatively
correlated with high-skilled jobs. At the same time, close ties also do not significantly affect the
probability of job-to-job transition among the Economic Class immigrants and the Refugees.
An exception is that an Economic Class immigrant with a network first job has a significantly
lower probability of having a job-to-job transition than immigrants in the other two categories.

Close ties do have an impact job duration of the Refugees. Using a Cox-proportional hazard
regression, I find that having a close tie is associated with a hazard ratio of 2.23 times higher
and thus a shorter first-job duration for these immigrants. This finding relates to the previous
result that the Refugees are more likely to direct themselves to network jobs and low-skilled
job markets. Because low-skilled jobs are easier to get but are usually less stable than formal
(or high-skilled) ones, one can expect the Refugees’ first job duration to be shorter. When
replacing the close-tie variable with a network job variable in the regression, I find no evidence
that a network job affects the first job duration.

Table 2.6: Effects of Close ties and Network-Job
on the Characteristics of Immigrants’ First Jobs

Wage Skill Level First-job Duration Job transition
Estimated Coefficients of Close-tie
Economic Class -0.02 -0.19* -0.04 -0.07

[0.02] [0.10] [0.06] [0.13]
Refugees -0.07 0.07 0.80*** -0.14

[0.05] [0.47] [029] [0.62]
Estimated Coefficients of Network-Job
Family Class 0.08** -0.03 -0.03 0.05

[0.03] [0.17] [0.09] [0.20]
Economic Class 0.08*** -0.46*** -0.02 -0.24***

[0.02] [0.08] [0.05] [0.09]
Refugees 0.00 -0.25 -0.02 -0.19

[0.05] [0.39] [0.19] [0.46]

Note: *** p < 0.01, ** p < 0.05, * p < 0.1. All explanatory variables are controlled. Standard errors
are shown in brackets.

2.3.3 Relatives and Friends: Which Network Matters?
To understand the importance of relatives and friends in determining job search outcomes, I
estimate the effects of each type of network separately. In doing so, I construct three dummy
network variables that correspond to whether an immigrant has only a family member(s) living
in Canada, or only a friend(s), or both a relative(s) and a friend(s) living here. Then, I test
two hypotheses: (1) relatives and friends have equal impacts on immigrant job outcomes in
the transition from landing to work and (2) having both relatives and friends results in greater
impacts on job outcomes than having either relative(s) only or friend(s) only.
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Table 2.7 presents predicted probabilities of immigrants’ job search outcomes from the
logistic regressions of immigrants’ job search outcome by network type across immigration
categories and education groups.15 Two important features stand out. First, between relative
and friend networks, the former has more impact on labour market outcomes. In the Economic
Class and the Refugees, immigrants with only relatives have higher probabilities of getting a
network job and lower probabilities of getting a formal job than those with friends only. Sec-
ond, except for the Economic Class immigrants, having both relatives and friends significantly
increase the probability of getting a network job and reduce the probability of never finding a
real job. For example, for the Refugees, the predicted probabilities of getting a network job are
81.2%, 72.8%, and 85.3% for immigrants with relatives only, with friends only, and with both
networks, respectively.

Regarding job duration, I find that none of the network types affect jobless duration, except
for the Refugees. Results for the Refugees show that while having only friends does not help
improve job duration, having either both networks or relatives significantly shortens the time to
their first jobs. Similar patterns of network effects are observed for the first job duration. The
hazard ratio is near 2 for the Refugees with relatives or friends only and is higher, 3.4, for those
with both networks. Concerning wages of first jobs, job transitions, and skill level, again I find
almost no evidence of network effects. The only exception is the Economic Class immigrants
who have a lower predicted probability of having a high-skilled job if they have both networks.

Overall, the results indicate that relatives play a more important role in determining job
search outcomes and characteristics of first jobs and that the effects are larger when the net-
works include both friends and relatives. This is consistent with the finding from the past
literature, including Munshi (2003), that the individual is more likely to be employed when the
individual’s network is larger. For Canadian immigrants, this finding is particularly true for the
Refugees.

2.3.4 Effects of Initial Networks and New Networks Over Time
To study the long-term effects of initial networks, I extend the analysis to a longer study period.
Table 2.8 reports the predicted outcomes at six months and at four years after landing for the
three categories and two levels of education.

For the Family Class, the likelihood of getting a network job at four years after landing
is similar to the likelihood after six months. At the same time, over the course of four years,
there was an improved chance of getting a formal job and a lower probability of being non-
employed. Indeed, for both education levels, there is an approximately 20 percentage point
increase in the predicted probability of formal jobs which is offset by a 20 percentage point
decrease in the probability of not finding a real job. The result implies that over time the Family
Class immigrants rely less and less on networks and turn to other channels for job searching.
Similarly, the probability of getting a network job increases over time for Economic Class

15I run the regressions separately for each immigration category. As explained in Section 2.3.1, for the Family
Class, I exclude the close-tie variable from the regression as all immigrants in this class have at least a close-tie
living in Canada before they arrived in Canada. Regarding educational attainment, I include this explanatory
variable in the regressions and report the predicted probabilities of each job search outcomes by different levels
of educational attainment (i.e., low-educated or high-educated).
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Table 2.7: Predicted probabilities of job outcomes by separate network types

Predicted outcomes
for a low-educated immigrant

Predicted outcomes
for a high-educated immigrant

Network
Jobs

Formal
Jobs

Non-employed
Network

Jobs
Formal

Jobs
Non-employed

Family Class
With relatives only 0.440 0.460 0.100 0.260 0.599 0.141
With both relatives and friends 0.550 0.369 0.081 0.353 0.522 0.124
Economic Class
With relatives only 0.469 0.457 0.074 0.425 0.484 0.092
With friends only 0.402 0.505 0.092 0.359 0.528 0.113
With both relatives and friends 0.459 0.460 0.081 0.414 0.485 0.101
Refugees
With relatives only 0.812 0.096 0.092 0.769 0.139 0.092
With friends only 0.728 0.104 0.168 0.685 0.150 0.165
With both relatives and friends 0.853 0.076 0.071 0.816 0.112 0.072

immigrants and the Refugees. After four years, this probability increases by approximately 10
percentage points for the Economic Class, and it is even higher for the Refugees.

Between the two education levels, high-educated immigrants have a lower probability of
getting a network job and a higher probability of getting a formal job at both the six-month and
the four-year interviews. However, the marginal effects of close ties diminish over time. For
example, for low-educated immigrants, the marginal effects of close ties are a 9.5 percentage
point increase in network jobs and a 10.3 percentage point decrease in formal jobs after six
months. These changes are 7 and -5.8 percentage points for network jobs and formal jobs,
respectively, after four years. For high-educated immigrants, at four years after landing, the
marginal effect of close ties is significant only for the network job outcome.

Among the Refugees, the results indicate that over three and a half years, those without
close ties have a dramatic increase in the likelihood of having a network job, 42.5 percentage
points, while the change is only about 18 percentage points for those with close ties. The
former also has an improved probability of getting a formal job compared with the latter. Con-
sequently, the marginal effects of close ties for the Refugees decline and weaken over time. Six
months after landing, for the low-educated group, the network marginal effects are significant
at 39 percentage points for the probability of network jobs, and -39 percentage points for the
probability of not getting a real job. However, these marginal effects drop to 14.3 and -5.9 per-
centage points at the 4-year interview and become insignificant. Across education groups, the
results are similar. The findings suggest that, among the Refugees, the initial network effects
are the strongest in the first six months for those with initial networks and that these effects
fade away as time goes by.

In regard to wages, I only find a significant effect of close ties among the Economic Class,
and this effect also diminishes gradually. The presence of a close-tie lowers an Economic Class
immigrant’s wage by 6.4 log points at six months after landing and by 4.6 log points at four
years after landing. For other job characteristics, the effects of initial networks across time are
not significant.
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Table 2.8: Predicted probabilities for job outcomes at 6-month and 4-year interviews

Predicted Outcomes
for a low-educated immigrant

Predicted outcomes
for a high-educated immigrant

Network
Jobs

Formal
Jobs Non-employed

Network
Jobs

Formal
Jobs Non-employed

At 6 months after landing
Family Class 0.399 0.38 0.221 0.266 0.478 0.256
Economic Class
with close ties 0.329 0.418 0.253 0.261 0.386 0.353

Economic Class
without close ties 0.234 0.52 0.245 0.184 0.477 0.339

Refugees
with close ties 0.526 0.029 0.445 0.367 0.071 0.562

Refugees
without close ties 0.135 0.03 0.835 0.077 0.061 0.862

At 4 years after landing
Family Class 0.39 0.593 0.016 0.253 0.715 0.032
Economic Class
with close ties 0.431 0.545 0.024 0.337 0.621 0.042

Economic Class
without close ties 0.361 0.602 0.037 0.273 0.665 0.062

Refugees
with close ties 0.703 0.193 0.105 0.644 0.183 0.174

Refugees
without close ties 0.56 0.277 0.163 0.49 0.251 0.259

After arriving in Canada, immigrants continue to develop their networks by making new
friends. Those without initial networks also rely on new networks to find their jobs within
their first four years. To study the effects of the new networks, I use the set of variables that
indicates the ethnic diversity and contact frequency of the new networks besides the close-
tie variable. If the new networks and employment outcomes simultaneously determine each
other, an endogeneity issue arises. Similarly, reverse causality may arise if the channel of
getting job affects or determine the ethnic diversity and frequency of new networks. Therefore,
I use lagged network variables to explain the employment outcomes of the current period.
Specifically, the new networks’ variables at 6-month and 2-year interviews are used to study
the job search outcomes and wages at 2-year and 4-year interviews, respectively.

Particularly, I pool wage observations from Wave 2 and Wave 3 and run a pooled analysis
in which I also control for whether an immigrant has worked or studied in the previous period.
The results are shown in Table 2.9. Regarding the wages of immigrants, I find that for the
Economic Class immigrants, the ethnic diversity of the new networks is a significant determi-
nant of wages and job outcomes. For example, having diverse or very diverse network results
in a wage increase of 8.9 to 12.3 log points. Also, having a very diverse network results in a
decrease of 8 percentage points in the probability of getting a network job and an increase of
7 percentage points in the probability of getting a formal job. Meanwhile, for the Refugees,
the contact frequency of new networks significantly affects the Refugees’ job outcomes. Al-
though the frequency of contact does not help improve the Refugees’ wages, it does affect job
outcomes. In particular, frequent contact results in almost a 55 percentage point increase in



2.3. Results 21

the likelihood of getting a network job and a 30 percentage point decrease in the likelihood of
being non-employed. However, there are no significant effects of the new networks among the
Family Class immigrants.16

Table 2.9: The Effects of New Networks on Job Outcomes and Wages

Marginal effects of new networks on job outcomes Wage
Network Job Formal job Non-employed

Family Class
Ethnic Diversity
Diverse 0.058 -0.033 -0.025 0.015

[0.044] [0.045] [0.019] [0.029]
Very diverse -0.011 0.009 0.002 0.064

[0.056] [0.056] [0.025] [0.040]
Contact Frequency
Frequent -0.0255 0.104 -0.079 -0.035

[0.089] [0.095] [0.073] [0.075]
Very frequent 0.102 -0.005 -0.096 -0.046

[0.084] [0.088] [0.074] [0.069]
Economic Class
Ethnic Diversity
Diverse -0.033 0.031 0.002 0.089***

[0.020] [0.021] [0.008] [0.021]
Very diverse -0.077*** 0.072*** 0.004 0.123***

[0.024] [0.025] [0.010] [0.024]
Contact Frequency
Frequent -0.005 -0.006 0.011 0.019

[0.037] [0.039] [0.014] [0.048]
Very frequent 0.029 -0.052 0.023* -0.018

[0.034] [0.035] [0.013] [0.047]
Refugees
Ethnic Diversity
Diverse -0.006 0.01 -0.004 -0.036

[0.117] [0.113] [0.058] [0.055]
Very diverse 0.01 0.03 -0.04 -0.094

[0.126] [0.125] [0.053] [0.058]
Contact Frequency
Frequent 0.546*** -0.251* -0.295** 0.061

[0.130] [0.148] [0.125] [0.078]
Very frequent 0.393*** -0.141 -0.252** 0.033

[0.105] [0.132] [0.124] [0.053]

Note: The marginal effects of new networks are calculated at means of all variables.
The coefficients of new network variables in the wage regression are reported.

To summarize, the results of new network effects imply that, for the Economic Class and
Family Class, a high level of network ethnic diversity results in a greater probability of getting
a formal job and higher wages. For the Refugees, frequent contact with new networks enhances
their chances of getting network jobs and reduces the probability of being unemployed. These
results provide supporting evidence on the association of ethnic diversity and economic per-

16Even when I control for the initial networks in the analysis or do not pool observations in Wave 2 and Wave
3 together, the patterns of new network effects do not change much across model specifications.
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formance of immigrants as suggested in the literature (e.g., Borjas, 1994; Warman, 2005; Xue,
2010).
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2.4 Conclusion
In this paper, I study the effects of social networks on job search outcomes and first-job charac-
teristics of Canadian immigrants in their transition from landing to work. I find results consis-
tent with previous studies in that social networks improve the probability of getting a network
job, reduce the probability of getting a formal job, and enhance the probability of being em-
ployed. The magnitude of network effects is found to be larger if I extend the analysis to a
longer period of time. More importantly, my findings indicate that the initial network effects
should be studied independently across immigration categories for two reasons. First, because
all Family Class immigrants have at least one close tie before landing, there are no observed
counter-factual outcomes for this group. Second, results from the Wald test on the equality
of close-tie coefficients between the Economic classes and the Refugees confirm that they are
significantly different. Among the three categories, I show that the Refugees rely the most on
initial networks in finding jobs, while Economic Class immigrants depend on them the least.
Within each class, low-educated immigrants rely more on the help of close ties to find jobs than
their high-educated counterparts. Between kinship and friendship, the former matters more in
improving first-job search outcomes.

The analysis of how social networks affect the quality of immigrants’ first jobs also pro-
vides interesting findings. Although initial networks are significantly associated with a higher
probability of network jobs for immigrants, they are less significant in determining the charac-
teristics of first jobs. Initial networks not only reduce the likelihood of getting a high-skilled
job among the Economic Class immigrants but also appear to be associated with lower wages.
Social networks also do not improve immigrants’ probability of job-to-job transition after their
first jobs.

Finally, the study of network effects at different points in time underscores that the effects
of the initial networks diminish over time. Regarding the new networks, while the Economic
Class immigrants benefit from more diverse networks, the Refugees improve their employment
outcomes by frequently contacting their networks.

Findings from this paper provide several policy implications. First, if the policy goal is to
improve employment opportunities for newly arrived immigrants, more support should be pro-
vided for immigrants without initial networks in Canada, who are at a disadvantage compared
to their counterparts in getting network job opportunities and employment opportunities in
general. Second, as network jobs appear to associate with low-skilled occupations and lower
wages, all immigrants would benefit from policies that help them to search through formal
channels for better jobs. Finally, besides policies that directly aim at improving immigrant
labour market experience, policies that help immigrants develop new networks after landing
would potentially contribute to their economic assimilation success by opening up more op-
portunities for better jobs through both network and formal channels.



Chapter 3

Employment Mobility and Long-Run
Earnings Inequality among Canadian
Immigrants

3.1 Introduction

Canada is a country with high immigration. The large inflows of newly arrived immigrants
have significantly contributed to the level and growth of the country’s population over time.
According to the 2016 Census, there are 7.5 million immigrants who represent more than 20
percent of the population and about two-thirds of the population growth in Canada from 2011
to 2016. Given the large size of the immigrant population, their economic outcomes and the
effects of their outcomes on the Canadian economy have drawn much attention from both
policymakers and the public.

One of the heated debates on the policy agenda of many countries including Canada is the
effects of immigrants on earnings and income inequality. High earnings or income inequality
can trigger an increase in intergenerational inequality and hinder social mobility. It can also
impede the achievement of a good democratic system and a stable political and social structure
as well as sustainable growth. Several papers have provided evidence of a gap in inequality be-
tween immigrants and natives in Canada. Picot and Hou (2014) indicate that income inequality
levels tend to be marginally higher among the immigrant population than among the Canadian-
born. Particularly, in 2010, the Gini coefficient of income among the mostly Canadian-born
comparison group was 0.362, while it was around 0.384 among immigrants with less than 15
years in Canada. They also conclude that any increase in the immigrant share of the pop-
ulation exerts upward pressure on family income inequality. Picot and Hou (2020) study the
low-income rate, which is defined as the proportion of individuals with income less than half of
the median income. They find that during the 1980s and 1990s, immigrants had a considerable
negative effect on the low-income rate and family income inequality in Canada. The ratio of
the low-income rates between immigrants and natives widened from 1.4 in the 1980s to 2.5 in
the 2000s. Moreover, Moore and Pacey (2003) find that about one-half of the rise in inequality
during the early 1990s was associated with the immigrant population.

If the labour market features employment mobility, current or short-run inequality measures

24
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provide an incomplete picture of inequality. Employment mobility includes two components:
(i) earnings mobility, which refers to upward or downward mobility within a stable earnings
distribution, and (ii) employment risk, which involves movements in and out of employment.
Due to the presence of employment mobility, current or short-run measures of inequality may
not be the measure of best interest, because it is long-run earnings upon which individuals
make consumption and other important decisions such as retirement or financial investments.
If the extent of mobility is considerable, a current or short-run measure of earnings inequality
may provide an inaccurate impression of the level of inequality. In this case, it may overstate
long-run earnings inequality, as employment mobility acts as an equalizing factor (Garnero
et al., 2018; Bowlus and Robin, 2012; Buchinsky and Hunt, 1999; Gottschalk, 1997). This
may be particularly true for immigrants as they are likely to face more upward mobility due to
assimilation but also more employment risk and earnings uncertainty.

Although the literature on Canadian inequality has provided many insights into current
income inequality and low-income rates among immigrants, there is little known about immi-
grant employment mobility and long-run earnings inequality. Therefore, in this paper, I use
the Longitudinal Immigration Database (IMDB) to address two questions: (1) How much em-
ployment mobility is there among immigrants to Canada? and (2) What are the implications of
employment mobility for long-run earnings inequality? Given that rising earnings inequality
among immigrants continues to be an economic, social, and political concern and that there is
a potential for a substantial reduction of earnings inequality in the long run, studying employ-
ment risk and earnings mobility among Canadian immigrants is a crucial step in understanding
their economic performance in Canada and their contribution to Canadian earnings inequality.
Further, if immigrants are highly mobile, their high current earnings inequality measures may
not be a matter of concern because their long-run earnings inequality, and likely consumption
inequality, is much less. Last but not least, understanding employment mobility and its ef-
fects on long-run earnings inequality is essential for policy makers to formulate well-suited
economic policies that aim at improving the labour market experience of immigrants.

The literature on long-run inequality components can be summarized in two main strands.
The first one uses either an observed earnings average as a measure of permanent earnings to
calculate long-run earnings inequality or an error-structure model to decompose earnings fluc-
tuations over a long period into permanent and transitory components.1 In Canada, a prominent
example of this approach is Morissette and Berube (1996) who use individual T4 tax files to
compare 10-year earnings dispersion measures between 1975-1984 and 1984-1993. They con-
clude that there is an increase in the persistent component of earnings variation between the
two periods, with the coefficient of variation increasing 12 percent from 0.512 in the earlier pe-
riod to 0.573 in the later period. Using the same tax data, Baker and Solon (2003) decompose
Canada’s growth in earnings inequality into persistent and transitory components based on an
empirical earnings dynamics model. They find that increases in both long-run inequality and
earnings instability contribute to the growth in earnings inequality.

The second branch of the literature explicitly attempts to incorporate employment risk,
which is missing from the above studies. One particular example is Buchinsky and Hunt (1999)

1For example, see Katz and Murphy (1992), Levy and Murnane (1992), Gottschalk (1993), Gottschalk et al.
(1994), Gottschalk (1997), Juhn et al. (1993), Beach et al. (1996), Blackburn and Bloom (1993) Morissette and
Berube (1996), Picot (1996), DiNardo and Lemieux (1997), Richardson (1997), Katz and Autor (1999).
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who take zero wages (nonemployment) into account and decompose mobility into between-
and within-group components. While the error-structure literature imposes the assumption that
dynamics are the same throughout the wage distribution, the quintile analysis in Buchinsky
and Hunt (1999) allows for different dynamics in different parts of the distribution as well
as zero wages. Based on the traditional earnings mobility literature (e.g., Gottschalk, 1997;
Buchinsky and Hunt, 1999), Bowlus and Robin (2012) build a model of earnings dynamics
that accounts for both employment risk and earnings mobility to determine long-run earnings
inequality using short panels for estimation. For Canada, they find that due to employment
mobility, lifetime earnings inequality is 32 percent lower than current earnings inequality. Their
methodology is then adapted by Garnero et al. (2018) who allow for more refined earnings
dynamics and unemployment benefit recipiency when estimating long-run earnings inequality
and mobility in 24 OECD countries.

Although there has been a large literature that studies earnings dynamics in many coun-
tries, there has only been a limited number of studies on immigrant earnings dynamics. In
Canada, to date, long-run inequality research has mainly focused on inequality among the total
Canadian population only. This study fills this gap in the literature by exploring the earnings
and employment dynamics among Canadian immigrants as well as their impact on immigrant
long-run earnings inequality. By providing a comprehensive understanding of the role of em-
ployment mobility in long-run earnings inequality among immigrants, this paper can serve
as a steppingstone in studying immigrant contributions to the overall level of long-run earn-
ings inequality in Canada. A paper that is closest to my study is Ostrovsky (2008) who uses
the life-cycle/permanent-income theory and the concepts of permanent and transitory income
component to study earnings inequality and earnings instability across different cohorts. Mean-
while, I apply a short-panel method to study the employment mobility and long-run earnings
inequality among the population of Canadian immigrants.

To address the research questions, I use the IMDB to create a sample that represents the
stock of working-age male immigrants and link these immigrants to their tax records from 2011
to 2015.2 Because only short panel data are available for the full immigration sample, I adapt
the methodology from Bowlus and Robin (2012) to analyze earnings mobility and its effects
on long-run earnings inequality. My detailed approach is as follows.

First, I specify the earnings distribution. In doing so, I isolate positional mobility from
structural mobility by regressing log earnings against time dummies, education dummies, and
their interaction terms. Then, I run a log earnings regression on the filtered data in which,
besides education and potential experience, I also include a set of independent variables such
as knowledge of the official language, foreign experience, time since landing, country of birth,
immigration category, province of residence and a set of interaction terms.3 Next, I estimate
the weighted least squares log earnings regression using the weights from regressing the esti-
mated squared residuals against the set of independent variables. Second, I estimate transition
parameters. To do so, I obtain the empirical cumulative distribution function of the normalized
residuals, assign ranks for the residuals, and then allocate individuals to 11 states including the
10 residual deciles and the unemployment state. After that, I use a multinomial logistic model

2This is the time period in which the database contains information on the full immigration population.
3I calculate the foreign experience as the difference between age at landing and the sum of years of schooling

and six - the age when people start their education. In turn, I estimate the years of schooling for each individual
based on their education level.
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to estimate the transition probability of moving across deciles and unemployment state from
one period to another period. Finally, to estimate employment insurance benefits parameters,
I begin with estimating the probability of receiving unemployment benefits using a logistic
regression and then estimate the log unemployment benefits regression.

My methodology includes four departures from Bowlus and Robin (2012) to provide a
more precise simulation of long-run earnings and, hence, an improved calculation of long-run
inequality for immigrants. First, I include observable characteristics that are relevant to immi-
grants in the earnings regressions as well as in the probit and logistic models. These variables
have been shown in the immigration literature as having significant impacts on immigrants’
employment outcomes. Second, my study includes a model specification, the dynamic model,
which incorporates lagged residual deciles when estimating the transition probabilities. This
approach is introduced by Garnero et al. (2018) who found such lags to be highly significant.
Third, I use a logistic regression to estimate the probability of receiving employment insurance
benefits as in Garnero et al. (2018). Lastly, instead of using an assumed replacement rate of
the employment insurance benefit, I utilize the employment insurance benefit data to estimate
an unemployment benefits equation.

After estimating all of the model parameters, I simulate a future earnings stream for all
individuals who are in the sample in 2011 and then calculate long-run inequality and equal-
ization ratio under different scenarios. In doing so, I use the marginal distribution of earnings
residuals and individual-specific predicted transition probabilities to randomly draw a sequence
of states starting with the current state in 2011 assuming that macroeconomic conditions are
fixed at the current state. Then, I use a nearest-neighbor procedure to determine the precise
rank of each individual within deciles to calculate predicted earnings for employed individu-
als. Simultaneously, I use an individual-specific predicted probability to randomly draw the
probability of receiving employment insurance benefits for unemployed individuals and calcu-
late predicted unemployment benefits for eligible candidates. Following that, I calculate the
long-run earnings inequality, which is the 90/10 ratio of the present value of long-run annuities
across immigrants of different cohorts. Using Field’s (2010) equalization mobility measure,
I compare the current and long-run earnings inequality and calculate how much inequality is
reduced in the long run. To further study which components of employment mobility - em-
ployment risk or earnings mobility - contribute more to earnings inequality reduction, I run
counterfactual analyses allowing only one process at a time and compare the results with the
full mobility scenario. I also use a sample of the youngest cohort who were less than 38 years
old in 2011 and simulate their earnings streams for 5, 10, 15, and 20 years separately to learn
about the earnings equalization progress over time.

The model described above is the homogeneous model. Besides this model, I also run
two other model specifications, namely the fixed effect model and the dynamic model. The
fixed effect model is the same as the homogeneous model except that a fixed effect earnings
equation is employed for the earnings distribution specification. The dynamic model differs
from the homogeneous model in the sense that it includes a lagged decile of earnings residual
(i.e., state) in estimating the transition parameters from one period to another.

Since immigrants in different immigration categories (i.e., the Economic Class, Family
Class, and the Refugees) possess different immigration characteristics that may affect their
labour market outcomes, it is likely that employment mobility patterns vary across these cat-
egories. To verify, I use the base-year sample and the simulated earnings streams over the



28Chapter 3. EmploymentMobility and Long-Run Earnings Inequality amongCanadian Immigrants

long run to calculate the current and long-run earnings inequality in each category. I then do a
similar analysis using the youngest cohort sample to study how inequality reduction over the
remaining lifetime varies across different immigration categories.

My main results are as follows. First, the 90/10 ratio of earnings among the working-age
male immigrants is 7.51 which reflects the current inequality for this population. In the long
run, thanks to employment risk and earnings mobility, inequality among immigrants reduces by
approximately 12 to 38 percent depending on the model specification. This is a little more than
the inequality reduction for the Canadian population of 13 to 34 percent (Bowlus and Robin,
2012). Second, the data show more upward mobility than downward mobility for immigrants.
At the top of the earnings distribution, there is much less mobility and little employment risk.
In contrast, there are more movements in and out of unemployment and across bottom deciles
at the low end of the earnings distribution. Therefore, the reduction in long-run earnings in-
equality is mainly contributed by low-paid immigrants climbing up the earnings ladder. Third,
for the youngest immigrant cohort, 18 to 33 percentage points of the overall 24 to 47 percent
reduction in earnings inequality incur after 5 years. Following this period, the inequality re-
duction continues to happen but at a gradually slower rate. After 15 years, the equalization
ratio levels off and remains almost the same in the following period.

Fourth, regarding employment mobility among the Economic Class, Family Class, and the
Refugees, I find that the Refugees have the largest earnings inequality reduction in the long
run thanks to the high level of mobility across all earnings deciles including the top and the
bottom deciles of the earnings distribution. Simultaneously, most of the mobility and earnings
inequality reduction among the Economic Class immigrants is due to movement in and out
of employment and across bottom earnings deciles as much less mobility is observed at the
top earnings deciles. Finally, Family Class immigrants appear to have more mobility than
Economic Class immigrants but less mobility than the Refugees. They also tend to have the
lowest employment risk among the three categories.

Among the three models, the homogeneous model predicts the highest level of mobility,
followed by the dynamic model and then the fixed effect model. Compared to the homogeneous
model, the dynamic model allows for a better fit of transition parameters because a lagged
decile is included. At the same time, the dynamic model is more flexible than the fixed effect
model, because the fixed effect component results in too little mobility of the residuals within
the stationary earnings distribution.

Although Canadian immigrants have high current earnings inequality, they also have a
large reduction in inequality over time. The results indicate that high current earnings inequal-
ity among the immigrant population is not persistent such that the earnings inequality shrinks
in the long run, especially after five years for a given cohort. Since employment risk mainly oc-
curs at the bottom of the earnings distribution, more policies should be put in place to increase
job security or better matches. Further, more attention should be paid to enhancing upward
earnings mobility among immigrants with low earnings.

The rest of the paper is planned as follows. The next section describes the theoretical
framework for inequality analysis. Section 3 describes the data. The results are discussed and
analyzed in Section 4, and the conclusion is given in Section 5.
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3.2 Data

3.2.1 The Longitudinal Immigration Database (IMDB)
To estimate the earnings dynamics and employment risk among Canadian immigrants, I use
data on immigrants from the IMDB panel data, which combines administrative files on immi-
grant admissions and non-permanent resident permits from Immigration, Refugees and Citi-
zenship Canada (IRCC) since 1980 and the T1FF tax files from the Canada Revenue Agency
for the period from 1982 to 2015. It is the only annual Canadian dataset that studies all Cana-
dian immigrants who landed since 1980. More than just a detailed tax dataset, the IMDB
is also rich in immigrant demographic and landing information. In addition, as the tax data
are extracted directly from the tax returns, the IMDB is less prone to measurement error than
self-reported surveys or derived data.

Like other datasets, the IMDB has some caveats. One of the main issues is that it only
includes landing information and tax files of immigrants who landed from 1980 onwards and
filed at least one tax return since 1982. Consequently, it does not cover the entire stock of
Canadian immigrants over the sample period. In particular, the IMDB does not have informa-
tion on those who did not file a tax return, those who landed before 1980, and the tax data of
those who left Canada. Another drawback is that the data do not provide information on the
immigrants’ current education or employment status. Due to this limitation, one cannot pre-
cisely determine the labour force status of the immigrants each year. Lastly, it is possible that
there is a selection problem associated with the data. This problem stems from the fact that the
IMDB is tax-file based data where earnings measures are obtained from tax returns since the
tax-filing decision is itself endogenous and varies across time according to tax filing incentives.
However, for my sample of interest, the tax filing rate of the immigrants is high at about 93 to
94 percent annually. Also, Messacar (2017) has shown that, for Canada, the consequences of
tax filing delay for economic analysis are generally small.4

3.2.2 Data Construction
Previous studies on long-run inequality and earnings dynamics usually use long panel data for
estimation. However, as the IMDB is a flow data set that does not cover the entire stock of
Canadian immigrants during the early period, I cannot utilize all of the data from the IMDB
long panel structure for the purpose of my analysis, as having a stock sample is necessary for
an accurate cross-sectional earnings inequality measure.

To construct a sample that represents the stock of working-age male immigrants, I apply the
following criteria. First, they must be male immigrants in the Economic Class, Family Class,
or the Refugees category who landed in Canada on or before 2011, the base year for this study.5

4Messacar (2017) finds that 3.5 to 4.8 percent of tax filers delay filing their returns each year. This behaviour
has generally small consequences, which do not bias estimates of income distributions, aggregate statistics, or
inequality.

5There are four immigration categories in the Canadian immigration system: Family Class, Economic Class,
Refugees, and Other Class. Family Class immigrants are those sponsored to come to Canada by a family member
who is a Canadian citizen or permanent resident. Economic Class immigrants are selected based on their skills
and ability to contribute to Canada’s economy. The Refugees are admitted to Canada after their refugee claims are
accepted. Other Class immigrants include people who were granted permanent resident status under a program
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As the IMDB only includes the inflows of immigrants since 1982, it does not represent the full
stock of immigrants during the early period. Therefore, I select 2011 as the base year because
by this year the IMDB has a good representation of immigrants with time since landing varying
from one to more than 30 years. This variation is important for the inequality study as time
since landing plays a crucial role in determining immigrant employment outcomes (Yssaad and
Fields, 2018). The choice of 2011 as the base year also ensures that my sample potentially has
at least four years of tax data. I choose male immigrants because males have more consistent
and predictable labour market participation than females. Second, they must be at least 25
years old at the time of landing and must be 25 to 54 years old in 2011. I also restrict my
sample to immigrants who were at least 25 years old at the time of landing to limit the sample
to adult immigrants only. Hence, they are likely to be different from Canadian-born workers
who have either Canadian education or a native’s career path or both. These adult immigrants
are also likely to experience more hardship in the Canadian labour market and thus may have
the largest impact on earnings inequality.

After constructing the sample of immigrants and choosing 2011 as the base year, I merge
the chosen sample with their tax records from 2010 to 2015.6 Since there is no variable in the
IMDB that reflects the labour force status of the immigrants, I create this variable by assign-
ing an individual as being employed if the individual’s annual employment income from T4
slips is greater than employment insurance benefits received and is at least $2,439, while all
else are defined as unemployed.7 For unemployed individuals, those with positive employment
insurance benefits are assigned as being eligible for employment insurance benefits, while the
rest are not. Tax records of immigrants in the first year after landing in Canada are discarded
because the first-year earnings may not reflect an immigrant’s true earnings level. I also ex-
clude annual observations in which immigrants have self-employment income, a newborn or an
adopted child, or any disability amount. The reason is that self-employed and paid-employed
workers have different earnings mobility and employment risk patterns, and the self-employed
workers are not under the scope of this study. Annual tax records with a presence of a newborn
or an adopted child, or any disability amount are also excluded to ensure that the employment
insurance benefits that immigrants received are due to unemployment.8 Similarly, I drop tax
observations that have a positive amount of full-time or part-time education which indicates
participation in an educational institution. Lastly, after excluding the first tax year after land-
ing, I only include immigrants who have at least four consecutive years of tax data of which
there are at least two years with positive earnings. This is to provide a more precise estimation
of the earnings dynamics and employment risks and to ensure that the immigrants in my sample
are more likely to be active in the labour market. All earnings or benefits while being employed
or unemployed are adjusted by Consumer Price Index in 2011 and trimmed at 1 percent top
and 1 percent bottom of the 2011 earnings distribution by education. In the end, my sample

that does not fall into either the Economic Class, Family Class, or the Refugees. Since the Other Class includes
unique cases with special circumstances that do not go through a general assessment, they are excluded from the
scope of this research.

6I include 2010 tax data to allow for the effects of lagged earnings on current earnings in the analysis.
7I assume the cut-off earnings of $2,439 by calculating the minimum annual earnings of a person who works

20 hours a week at a minimum hourly wage of $8.71 for 14 weeks. This is the minimum hourly wage reported by
Statistics Canada for the whole of Canada in 2011.

8These dropped tax observations account for a very small proportion of the total number of tax records.
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includes 505,225 individuals.

3.2.3 Descriptive Statistics
Descriptive statistics of the sample are shown in Table 3.1.9 Approximately 60 percent of
the sample is Economics Class immigrants while the percentages of Family Class immigrants
and the Refugees are about 26 percent and 14 percent, respectively. A majority of the male
immigrants in the sample are from Asia, which accounts for 57.19 percent of the sample. The
rest includes those who are from the Americas, Europe, or Africa accounting for 12.56 percent,
18.48 percent, and 10.93 percent of the sample, respectively, and less than 1 percent of the male
immigrants originated from Oceania or Antarctica. With regards to their education level, the
male immigrant population is dominated by those who have a bachelor’s degree, 34.57 percent,
followed by the some-college group, 24.65 percent. The sample proportion that has more than
a BA is 13.35 percent, while 27.43 percent of the sample has only high school or less than
high school education. Regarding the choice of language for communication, 64 percent of the
sample have English as their preferred language whereas only 5 percent of them have French.
Almost 10 percent of the sample use both languages.

Another feature of the sample is that approximately 30 percent of the male immigrants
were in Canada before which implies that they had some Canadian experience before landing.
Recent immigrants account for a larger proportion of the sample. In particular, 53.81 percent
of the sample landed in Canada during the period from 2002 to 2012, 34.73 percent of them
landed in Canada from 1992 to 2001, and the oldest landing cohort, 1982 to 1991, accounts
for 11.46 percent of the sample. In 2011, the average age of the sample is 43.14 with about
40 percent of the sample aged from 35 to 44, 47 percent of them aged from 45 to 54, and only
13.53 percent of them belonging to the younger age cohort, 25 to 34. Their average time in
Canada is 9.73 years, and their average potential foreign work experience is 13.2 years.

3.3 Methodology
By applying the above-mentioned sample selection criteria, I have a sample that represents the
stock of working-age male immigrants in the period from 2010 to 2015. However, this results
in having only a short panel of tax data for the mobility analysis, which does not meet long
panel requirements for using a dynamic earnings model. Nonetheless, it is of sufficient length
for the methodologies adopted by Buchinsky and Hunt (1999), Bowlus and Robin (2012), and
Garnero et al. (2018). This paper follows Bowlus and Robin’s (2012) methodology, which
allows for the simulation of future earnings streams and hence the calculation of long-run
earnings inequality. The key feature of this methodology is to use a statistical model to capture
employment mobility and to incorporate unemployment as one of the possible employment
states to account for employment risk. The methodology includes the following steps. First, to

9To protect data confidentiality and privacy of respondents, Statistics Canada requires IMDB researchers to
round sample sizes and frequency counts to the nearest 5. Also, all proportions must be rounded depending on the
size of the underlying population, and all income values must be rounded to the nearest 100. All results presented
throughout this paper satisfy these conditions and should be interpreted as such.
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Table 3.1: Sample Statistics

Age at landing 33.41
Age at base year 43.14
Time in Canada at base year 9.73
Potential foreign work experience 13.20
Education level (percent)
Less than High School 17.51
High School 9.92
Some college 24.65
BA 34.57
BA plus 13.35
Country of birth (percent)
Americas 12.56
Europe 18.48
Africa 10.93
Asia 57.19
Oceania or Antarctica 0.84
Age cohort at base year 2011 (percent)
25-34 13.53
35-44 39.59
45-54 46.87
Landing cohort (percent)
1982-1991 11.46
1992-2001 34.73
2002-2012 53.81
Been in Canada before (percent) 29.76
Language (percent)
English 64.21
French 5.05
Both languages 9.97
No language 20.77
Immigration category (percent)
Economic Class 59.27
Family Class 26.32
Refugees 14.41
Number of observations 505,225
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specify a stable earnings distribution, any structural mobility is removed. Then, using a station-
ary distribution of earnings residuals, transition parameters of earnings residuals across deciles
are estimated. These transition parameters are used later along with earnings regression coef-
ficients to predict future earnings streams. The simulation process is based on the assumption
that the best guess for young people for tomorrow is what is happening to older people today.
Besides the main approach from Bowlus and Robin (2012), I also incorporate a methodology
improvement from Garnero et al. (2018) who include a lagged decile of earnings residual to the
estimation of transition parameters of earnings residuals across deciles. They also use a probit
model to estimate the probability of receiving unemployment benefits among the unemployed
and only assign unemployment benefits to those who are eligible. Going further from that, I
take advantage of the employment insurance benefit data to provide a more precise estimation
of immigrant earnings while unemployed. Details of my methodology are as follows.

3.3.1 Specifying the Earnings Distribution
As explained in MaCurdy (2007), when assessing the degree of equalization mobility, it is
necessary to isolate positional mobility from structural mobility. Positional mobility refers to
changes in individuals’ earnings across a stable earnings distribution, while structural mobility
concerns changes in the earnings distribution over time due to macroeconomic conditions,
policy changes, or any other structural changes. To isolate positional mobility, I remove any
structural variation by regressing log earnings against time dummies interacted with education
dummies using 2011 as the base year. The earnings in this regression are total T4 earnings, or
total employment earnings, reported in the tax records. Then, I run the following log earnings
regression on detrended data from the previous step:

lnwit = xitβ + eit, (3.1)

where xit is the set of regressors including education dummies, a quartic function in the time
since landing, a quadratic function in foreign experience, region of birth, immigration cate-
gory, language, Canadian experience before landing, and the set of interaction terms of time
since landing and education, time since landing and region of birth, time since landing and im-
migration category, foreign experience and region of birth, foreign experience and time since
landing, and foreign experience and immigration category. These variables and interaction
terms are shown to greatly impact immigrant labour market outcomes.10 The model which
uses an OLS earnings regression as the specification for the stationary earnings distribution is
referred to hereafter as the homogeneous model.

Next, I regress the estimated squared residuals ê2
it on xit:

Var(eit|xit) = xitγ, (3.2)

and then re-estimate β by weighted least squares regression with the new weights proportional
to 1

(xitγ̂)1/2 . By doing so, I allow for conditional heteroskedasticity and improve regression ef-
ficiency. The residuals from the weighted least squares regression are then used to estimate
transition parameters.

10See Frenette and Morissette (2003); Aydemir and Skuterud (2005); Begin et al. (2010); Green and Worswick
(2010).
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I also run a fixed-effect regression model of the earnings distribution in which the fixed
effect component captures the effects of all time-invariant regressors such as education, immi-
gration category, country of origin, foreign work experience, previous Canadian experience,
language knowledge, and the interaction of foreign work experience with country of birth or
immigration category. The model version that employs a fixed-effect regression to specify the
stationary earnings distribution is referred to as the fixed effect model.

3.3.2 Estimating Transition Parameters
To analyze employment dynamics and simulate individual earnings profiles, I estimate transi-
tion parameters of earnings residuals across deciles to characterize the employment mobility of
immigrants. Employment mobility reflects different dynamics across different parts of the sta-
tionary earnings distribution, especially at the two extremes because individuals tend to move
up if they are at the bottom of the distribution and vice versa. Estimation of this type of earn-
ings dynamics can be made possible by adopting the common practice of examining matrices
of transition probabilities across deciles (e.g., Buchinsky and Hunt, 1999; Bowlus and Robin,
2012; Garnero et al., 2018). First, I obtain the empirical cumulative distribution function Ĝ
of the normalized residuals from the earnings distribution specification, ûit =

êit√
xitγ̂

. Next, I

assign values for r̂it as an empirical version of rit, which is the rank of the residual ûit in the
standardized residual distribution. Then, I allocate individuals to ten residual earnings deciles
and treat unemployment as an additional state. As a result, in total, there are eleven possible
origin and destination states. Including unemployment as a state in the transition matrix allows
for incorporating employment risk in the employment mobility analysis, which is often ignored
in the literature on permanent-transitory components.

Using a multinomial logistic model, I then parameterize the transition probabilities for each
state. Let P(i, j|xit) be the probability of moving from state qit = i at time t to state qi,t+1 = j at
time t + 1 conditional on the set of independent variables xit. The transition probabilities from
state i at time t to all possible states at time t + 1 sum up to 1. Each transition probability can
be estimated by the following specification:

P(i, j|xit) =
exp[xitθ(i, j)]∑K=10

k=0 exp[xitθ(i, k)]
, (3.3)

where xit is a vector of covariates including a quartic function in the time since landing, a
quadratic function in foreign experience, education dummies, region of birth, immigration
category, language, and their interaction terms. Following Garnero et al. (2018), I also estimate
transition parameters by including the lagged decile of the earnings residual as a regressor in
the above-mentioned multinomial logistic model.11 This model specification is referred to as
the dynamic model, and the purpose of this model is to capture the actual earnings dynamics
more closely.

11In order to estimate the transition parameters in the dynamic model, I use the standardized earnings residuals
from the homogeneous model as the model inputs.
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3.3.3 Estimating Employment Insurance Benefits Parameters
In the previous studies, including Bowlus and Robin (2012) and Garnero et al. (2018), un-
employment income is calculated using unemployment insurance replacement rates. If an in-
dividual worked in the previous year, the unemployment income is equal to the product of
the previous period’s annual earnings and a country-specific replacement rate. If the annual
earnings from the previous year is not available, or if the simulated unemployment income is
less than a minimum earnings level, then the minimum earnings level is applied. However, as
the data on employment insurance benefits are available in the IMDB, I take advantage of the
information to simulate the unemployment income of the unemployed more accurately.

In Canada, employment insurance benefits include regular benefits for individuals who lose
their jobs through no fault of their own and are available and able to work, but they cannot find
a job.12 To be eligible for regular employment insurance benefits, individuals must have been
employed in insurable employment, lost their job through no fault of their own, have been
without work and without pay for at least seven consecutive days in the last 52 weeks, have
worked for the required number of insurable employment hours, are ready and able to work,
and are actively looking for work. For most people, the basic rate for calculating employment
insurance benefits is 55 percent of their average insurable weekly earnings, and the benefits are
capped by a maximum amount.13 Although the IMDB does not have information regarding the
eligibility for employment insurance benefits or insurable earnings, thanks to the availability
of receipt of employment insurance benefits in the IMDB, I can estimate the probability of
receiving employment insurance benefits and the unemployment earnings equation without the
need of employing assigned replacement rates.

In particular, I follow Garnero et al. (2018) and use a probit regression to estimate the
probability of receiving employment insurance benefits:

P(eib = 1|xit) =
exp(xit∆)

exp(xit∆) + 1
, (3.4)

where P(eib = 1|xit) is the probability of receiving employment insurance benefits conditional
on the set of covariates xit, which includes a set of immigrant characteristics, its lagged employ-
ment status, and whether an individual received employment insurance benefit in the previous
period. Then, I run the log benefits equation for the unemployed against the same set of regres-
sors:

lnwU
it = xitκ + ϵit. (3.5)

In this regression, unemployed benefits include both employment insurance benefits and T4
earnings, if there are any. Of the two earnings components, the employment insurance benefits

12Employment insurance benefits are also for sickness, maternity and parental leave, caregiving bene-
fits and leave, and others. Among them, regular benefits, or unemployment benefits, accounted for al-
most 60 percent of recipients in 2007 according to Statistics Canada, Employment Insurance Program (see
https://www150.statcan.gc.ca/n1/pub/71-222-x/2008001/sectionk/k-ei-ae-eng.htm for more information). Since
my sample covers only male workers who are 25 to 54 in 2011 and does not include female immigrants or annual
tax observations which indicate a presence of a newborn, an adopted child, or any disability amount, employment
insurance benefits are likely to be unemployment benefits rather than other benefits.

13In 2011, the maximum insurable earnings are $44,200, so the maximum employment insurance benefits are
$24,310.
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mainly account for the total unemployed earnings of the unemployed workers. Coefficients
from this regression are used to predict earnings while unemployed when individuals move
into unemployment and are eligible for unemployment benefits. For unemployed workers who
are not eligible for unemployment benefits, their earnings are assumed to be zero.

3.3.4 Long-run Earnings Simulations
The estimated parameters from the above steps are used to simulate earnings trajectories for all
individuals present in the base year. Long-run earnings simulations are based on the idea that
the best guess that young people can make regarding their future earnings is what is happening
to older people today, assuming that macro conditions do not change over time. The process
of simulating employment risk and earnings trajectories is as follows.

The simulation starts with the current employment state and earnings and continues until
the age of 58.14 Using a sequence of random draws for each year and the individual-specific
predicted transition probabilities, I assign an employment status, employed or unemployed, to
individuals as well as their earnings decile each year if they are assigned to employment, and
eligibility for employment insurance benefits if they are unemployed.

Once I obtain the joint distribution of deciles at times t and t + 1 given an individual’s
specific characteristics, I use a nearest-neighbor procedure as in Bowlus and Robin (2012) to
determine the precise rank of each individual within deciles. This method allows for the rank
prediction at time t + 1, ri,t+1, that yields the closest match to the original rank, ri,t, and the
predicted decile, qi,t+1.15

After producing an approximation of the rank distribution, I generate the standard normal
distribution of log earnings residuals. The residual log earnings for each employed individual
is produced by multiplying ûit by

√
xitγ̂. Then, I calculate earnings levels for employed persons

in each year within the simulation period as follows:

ŵE
it = exp(xitγ̂ + ûit

√
xitγ̂). (3.6)

For unemployed individuals, I use the parameters from the probit regression on the probability
of receiving employment insurance benefits to determine if they would be eligible to receive the
benefits. If they would not be eligible, I assign their earnings in this period as zero. Otherwise,
I use the parameters from unemployed earnings regression to predict the amount of earnings
an immigrant receives:16

ŵU
it = exp(xitκ̂ + ϵ̂it). (3.7)

14The oldest individuals in my sample aged 54 in the base year of 2011, and I can observe their earnings until
the age of 58. Therefore, I simulate earnings until this age only.

15Randomly assigning a rank within deciles or maintaining the rank within deciles even if individuals move
across deciles are other ways to obtain the rank approximation.

16For the purpose of comparison, I also simulate the earnings of unemployed individuals using a replacement
rate of 55% of the individuals’ earnings in the previous period with a maximum amount of $24,310. In this
simulation approach, the unemployed earnings only include the employment insurance benefits and do not reflect
any T4 earnings as reported in the tax data.
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3.3.5 Long-run Earnings Inequality and Mobility Equalization
I calculate the long-run earnings as the discounted sum of simulated future earnings until the
age of 58, ā, as follows:

εat(w) =
ā∑
a

ŵE
iat + ŵU

iat

(1 + r)ā−a+1 . (3.8)

Then, I convert the stock value εat(w) into annuity value Aat(w). At the interest rate r, the
annuity Aat(w) is calculated by the following equation:

Aat(w) =
εat(w)∑ā−a+1

t=1
1

(1+r)t

. (3.9)

To compare current and long-run earnings inequality, I use Field’s (2010) equalization mobil-
ity measure (i.e. equalization ratio), which is defined as the ratio of the long-run inequality
measure to the base-year inequality measure.

3.3.6 Counterfactual Analysis
In the next step, I analyze the contribution of earnings mobility and employment risk to long-
run earnings inequality by simulating the annuities under different counterfactual scenarios.
Specifically, I allow for the scenario of earnings mobility only or that of employment risk
only to predict the relative importance of these two forms of mobility to long-run earnings
inequality. Besides these two counterfactual scenarios, I also simulate the earnings data in
different counterfactual settings which include the following cases: (i) There is only positive
wage mobility with no negative wage shocks and no risk of unemployment for those who are
employed in the base year and (ii) There is only negative wage mobility with no positive wage
shocks and no risk of unemployment for those who are employed in the base year. Finally, I
simulate the earnings stream for 5 years, 10 years, 15 years, and 20 years separately using the
youngest cohort including male immigrants who were less than 38 years old in 2011 to study
how long-run earnings inequality reduces over time.

3.4 Results

3.4.1 Stationary Earnings Distribution
Table 3.2 shows the predicted stationary distribution of earnings in comparison with the actual
unemployment rate and earnings distribution across deciles in the data where Decile 0 repre-
sents the unemployment state. In general, the model produces an earnings distribution that is
close to the data. In the homogeneous model, the unemployment rate is 5.7 percent, which
is 0.5 percentage points higher than that in the data. The actual percentage of each decile,
9.48 percent, is calculated by subtracting the unemployment rate from 1 and then dividing the
earnings distribution of the remaining immigrant population into 10 deciles. In the ideal case
when the model does a perfect job of removing the structural mobility over time, an equal dis-
tribution across deciles of 9.43 percent would occur. Although there are slight fluctuations in
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Table 3.2: Stationary Distribution of Earnings

Decile Actual Homogeneous Model Fixed Effect Model
0 0.0521 0.0572 0.0580
1 0.0948 0.0966 0.0955
2 0.0948 0.0957 0.0946
3 0.0948 0.0943 0.0944
4 0.0948 0.0937 0.0923
5 0.0948 0.0933 0.0917
6 0.0948 0.0929 0.0924
7 0.0948 0.0927 0.0935
8 0.0948 0.0931 0.0947
9 0.0948 0.0947 0.0959
10 0.0948 0.0959 0.0970

the predicted stationary earnings distribution across deciles, the homogeneous model captures
closely the actual distribution. Both the homogeneous model and the fixed effect model pro-
duce a similar unemployment rate, at 5.7 percent and 5.8 percent, respectively. However, the
homogeneous model produces a more equal distribution across deciles compared to the fixed
effect model.

The average transition probability matrix across deciles from one period to the next period
in the homogeneous model is presented in Table 3.3. As shown in the diagonal of the matrix,
the probability of staying in the same decile is around 0.5 except for the top ones. Specifically,
at Decile 9, the average probability of staying at the same decile is 59 percent, and at Decile
10, it is 79 percent. When summing up the probabilities of transition to upper deciles only and
lower deciles only, I find that the probability of transitioning to higher deciles is higher than
that of transitioning to lower deciles, which implies an upward trend of mobility among the im-
migrants. Around each decile, a one-decile deviation is most likely to occur, and there is only
a small probability of moving far from the origin decile. For unemployment, the average prob-
ability of staying unemployed for two consecutive periods is 47 percent, while approximately
38 percent of the unemployed workers transition to Deciles 1 and 2. Meanwhile, employment
risk is very low at the top deciles. Particularly, when individuals are in Deciles 8, 9, and 10,
the probability of transitioning into unemployment is less than 1 percent.

3.4.2 Model Fit
Cross-section Earnings Distribution

To examine the performance of the homogeneous model and the fixed effect model in captur-
ing the earnings data, I compare the moments of the earnings distributions of the employed
and the unemployed in the data to those of the earnings predicted using the model parameters.
As can be seen from Columns 2 to 4 of the upper part of Table 3.4, the mean and variance
of predicted earnings from the homogeneous model are slightly higher than those in the data
at $56,200 versus $55,400 and $41,687 versus $36,652, respectively. This is because the pre-
dicted earnings construction is based on both predicted log earnings and a random component
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Table 3.3: Average transition matrix of earnings residuals
from the homogeneous model’s earnings specification

Decile 0 1 2 3 4 5 6 7 8 9 10
0 0.47 0.28 0.10 0.05 0.03 0.02 0.02 0.01 0.01 0.01 0.01
1 0.12 0.54 0.17 0.07 0.04 0.02 0.01 0.01 0.01 0.01 0.00
2 0.06 0.15 0.49 0.16 0.06 0.03 0.02 0.01 0.01 0.01 0.00
3 0.04 0.06 0.15 0.48 0.16 0.05 0.03 0.02 0.01 0.01 0.00
4 0.03 0.03 0.05 0.16 0.47 0.16 0.05 0.03 0.01 0.01 0.004
5 0.02 0.02 0.03 0.04 0.17 0.46 0.17 0.05 0.02 0.01 0.01
6 0.02 0.01 0.02 0.02 0.04 0.18 0.46 0.18 0.05 0.02 0.01
7 0.01 0.01 0.01 0.01 0.02 0.04 0.18 0.48 0.18 0.04 0.01
8 0.01 0.01 0.01 0.01 0.01 0.02 0.04 0.18 0.51 0.17 0.03
9 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.17 0.59 0.15
10 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.14 0.79

Table 3.4: Actual and predicted moments from the earnings samples of
the employed and unemployed immigrants in the homogeneous model

Detrended Predicted earnings Log detrended Predicted log earnings
earnings Homogeneous Fixed effect earnings Homogeneous Fixed effect

model model model model
Employment earnings
Number of observations 2,578,240 2,578,240 2,578,240 2,578,240 2,578,240 2,578,240
Mean 55,400 56,200 55,800 10.71 10.71 10.71
Standard deviation 36,653 41,687 39,007 0.69 0.69 0.69
Skewness 1.59 2.06 1.77 -0.45 0.04 -0.20
Kurtosis 4.02 6.05 4.71 0.28 -0.01 -0.05
Unemployment earnings
Number of observations 32,795 32,860 32,850 32,795 32,860 32,850
Mean 15,900 15,100 15,200 9.44 9.44 9.45
Standard deviation 8,553.39 10,001.74 10,003.94 0.83 1.04 1.04
Skewness 0.16 0.34 0.33 -1.88 -0.07 -0.07
Kurtosis -0.78 -1.32 -1.34 5.33 0.05 0.05
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of the residuals which is drawn from a standard normal distribution. However, the residuals
from the regression; in fact, do not perfectly follow a standard normal distribution, which re-
sults in a gap between predicted and actual earnings moments. In the actual data, although the
earnings are already detrended and trimmed at 1 percent at the top and bottom, the earnings
distribution still demonstrates a positive skewness level of 1.59 and a high kurtosis level of
4.02, which implies that the earnings data are skewed right and that there are heavy tails, or
extreme values, at both ends of the earnings distribution. Similar to the homogeneous model,
the fixed effect model produces very close predicted moments to the ones from actual data.
Specifically, the predicted mean and variance of earnings for the employed are $55,800 and
$39,007. However, the fixed effect model seems to outperform the homogeneous model in
predicting higher-order moments such as standard deviation, skewness, and kurtosis. For the
log earnings levels, which are shown in Columns 5 to 7, the mean and standard deviation of
natural log earnings generated by the models, 10.71 and 0.69, match well with corresponding
moments from the detrended log earnings regression, and skewness and kurtosis levels of the
predicted log earnings are close to the data values.

Among 114,230 unemployed observations in the data, approximately 29 percent of them, or
32,795 observations, are cases in which individuals receive employment insurance benefits. For
the unemployed, the earnings while being unemployed combine both employment insurance
benefits and T4 earnings. In general, the average T4 earnings during unemployment only
contributes a small amount to the average total earnings of the unemployed. However, for
some workers, it is positive because they have positive earnings from working for part of the
year. Similar to the mean of predicted log earnings, the mean of predicted log unemployment
earnings and benefits is near the mean value from the data. The average detrended earnings
for the unemployed is $15,900, while the predicted values in the homogeneous model and
the fixed effect model are $15,100 and $15,200, respectively. Other statistics of predicted
unemployment earnings such as standard deviation, skewness, and kurtosis are overestimated
by a small amount, which is due to the construction of predicted earnings. Despite these slight
differences in higher-order moments, in general, the homogeneous model does a good job of
reproducing the earnings data for both employed and unemployed individuals.

Transitions

To evaluate how well the three models - homogeneous model, fixed effect model, and dynamic
model - perform in specifying the earnings dynamics, I examine the model fit of higher-order
earnings mobility using Spearman’s rank correlation across pairs of years and across deciles.
For actual rank correlation, I only include in the calculation individuals who worked in both
periods, and, for the model’s Spearman rank correlation, I include individuals who worked
in the first period and are predicted to work in the second period. I calculate two types of
Spearman’s rank correlation: (i) the rank correlation between log earnings across pairs of years
with a gap ranging from one to three years and (ii) the rank correlation between log earnings
of two consecutive years conditional on earnings decile in year 1. Spearman’s rank correlation
of earnings between two years provides a measure of model fit for the overall data, while the
rank correlation across deciles between two consecutive years indicates how well the transition
parameters capture the residual mobility at decile levels. It is important to note that the purpose
of this exercise is not to compare the levels of actual and predicted log earnings but to compare
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Table 3.5: Model fit of earnings mobility using Spearman’s rank correlation across 1 to 3 years

Detrended Homogeneous Fixed Effect Dynamic
Data Model Model Model

1-year gap 0.91 0.91 0.91 0.91
2-year gap 0.87 0.83 0.89 0.86
3-year gap 0.83 0.76 0.87 0.81

the ranks of actual log earnings and ranks of predicted log earnings because earnings mobility
relies entirely on the rank dynamics given the fixed marginal distribution of earnings. Also,
instead of using only the residuals, I use the predicted and actual log earnings for the rank
correlation exercise because the log earnings better capture the fit of the whole model including
both the specification of a stationary earnings distribution and the transition parameters.

Table 3.5 shows the overall fit of the rank correlation in the observed and predicted earnings
from the three models. In the actual data, the rank correlation is highest, 0.91, when the
gap is 1 year, and it reduces to 0.83 when the gap is three years.17 The results show that
the three models capture well the rank correlation of log earnings for the one-year gap as
well as the decline of the rank correlation over three years. However, the rank correlation
of log earnings for 2-year and 3-year gaps gradually deviates from the actual values. For
example, while the actual rank correlation for the 2-year gap is 0.87, the rank correlation of
predicted log earnings in the homogeneous model, fixed effect model, and dynamic models
are 0.83, 0.89, and 0.86, respectively. Also, it can be seen from the results that the actual
rank correlations range between the predicted values of the homogeneous model and the fixed
effect model, which implies that the homogeneous model has the tendency to underestimate the
rank correlations while the fixed effect model tends to overestimate them. The rank correlation
values produced by the dynamic model appear to be the closest match to the actual values.18

Table 3.6 presents the model fit of earnings mobility using the Spearman’s rank correlations
between Period 1 and Period 2 earnings conditional on the Period 1 earnings decile. In the
actual data, the Spearman’s rank correlation of earnings gradually increases across deciles
with a rank correlation of 0.26 for the first decile and 0.73 for the top decile.19 Small values
of the rank correlation at the bottom deciles indicate more earnings mobility in this part of the
earnings distribution. Meanwhile, the earnings dynamics are lower at higher deciles, especially

17There are slight differences in rank correlation values between the dynamic model and non-dynamic models
(i.e. the homogeneous and fixed effect models. Particularly, the corresponding rank correlation values in actual
data when using the dynamic model for 1-year, 2-year, and 3-year gaps are 0.92, 0.87, and 0.85, respectively. The
slight differences in rank correlation values between the dynamic model and non-dynamic models are due to data
discrepancy. The dynamic model requires observations to have no missing earnings data in the last two periods,
while the homogeneous model and the fixed effect model only require non-missing data in the previous period.

18Comparing to the Spearman’s rank correlation of the log earnings for the full Canadian population reported
in Bowlus and Robin (2012) using the Survey of Labour and Income Dynamics (SLID) in 1998, the actual rank
correlations for the immigrant population are almost the same. The actual rank correlations for the 1-year, 2-year,
and 3-year gaps for the full Canadian population are 0.92, 0.87, and 0.84, respectively, while they are 0.91, 0.87,
and 0.83 for the immigrant population.

19Similar to what is explained in Table 3.5, there are slight differences in rank correlation values between the
dynamic model and non-dynamic models. The actual rank correlation values of the dynamic model are reported
in Table A.1 of the Appendix.
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Table 3.6: Spearman’s rank correlation between Period 1 earnings and Period 2 earnings
conditional on Period 1 earnings decile

Deciles Actual Homogeneous model Fixed Effect Model Dynamic Model
1 0.26 0.26 0.35 0.26
2 0.29 0.31 0.34 0.32
3 0.30 0.29 0.31 0.30
4 0.31 0.28 0.29 0.29
5 0.32 0.28 0.30 0.29
6 0.36 0.31 0.32 0.32
7 0.40 0.35 0.36 0.35
8 0.46 0.38 0.41 0.39
9 0.53 0.44 0.47 0.46

10 0.73 0.64 0.70 0.66

at the top of the earnings distribution. This finding suggests that overall earnings mobility and
inequality equalization are much attributable to the movement across the bottom deciles of the
earnings distribution.

In general, all three models perform well in capturing the earnings dynamics of the data.
However, similar to the rank correlation across pairs of years, the rank correlation values across
deciles are the lowest in the homogeneous model and the highest in the fixed effect model.
The fixed effect model produces higher rank correlations than the homogeneous model for all
deciles because the removal of the fixed effect component induces less mobility in the residuals
compared to the homogeneous model. Meanwhile, the dynamic model produces values of
rank correlations in the middle of the three models because the lagged earnings residual decile
captures some persistence but not as much as the fixed effect component.20

3.4.3 Current and Long-run Inequality
Current and Long-run Inequality Across Groups

The first column of Table 3.7 shows the average earnings and average earnings ratio across
different groups in the base year, while the second column reports the corresponding measures
for the predicted long-run annuities. In particular, I report the average earnings ratios between
the three pairs of groups based on immigration category, education level, and time in Canada
in 2011 and then compare them with the corresponding long-run measures using the simulated
earnings data.

In the base year, an average Economic Class immigrant earns $59,200 per year, which

20When comparing the rank correlations of earnings between the immigrant population and the full Canadian
population, it appears that earnings mobility at the bottom of the earnings distribution is more prevalent among
immigrants, while there is more earnings mobility at the top of the earnings distribution among the full Canadian
population. At the same time, while immigrants’ earnings mobility reduces gradually from Decile 1 to Decile
10, the full Canadian population’s earning mobility is more concentrated in the middle of the stationary earnings
distribution. In particular, the rank correlations among the immigrant population are lower for Decile 1 to Decile
5 but higher for Decile 6 to Decile 10.
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Table 3.7: Average earnings and long-run annuity ratios across groups

Base year average earnings Average long-run annuity
Economics Class 59,200 62,100
Refugees 39,900 42,700
Average earnings/annuity ratio 1.48 1.45
University graduates 60,700 63,500
High-school graduates 40,000 42,500
Average earnings/annuity ratio 1.52 1.49
Time in Canada of more than 15 years 54,900 54,200
Time in Canada of less than 5 years 41,700 51,700
Average earnings/annuity ratio 1.32 1.05

is approximately 50 percent higher than an average Refugee with earnings of $39,900. The
average earnings ratio based on education level is a little higher, 1.52, with the university
graduates’ average earnings of $60,700 and the high school graduates’ average earnings of
$40,000. Regarding the ratio between groups with different Canadian experience, the data
show that, in 2011, immigrants who stay more than 15 years earn on average $54,900 a year
while those with fewer than 5 years of Canadian experience since landing have average annual
earnings of only $41,700, resulting in the ratio between the two groups of 1.32. In the long
run, all earnings ratios decline implying inequality reduction or earnings equalization over
time. However, the reduction is relatively small when considering the earnings ratios across
immigration categories and education levels, suggesting that these differences remain in the
long run.

The earnings ratio does reduce significantly for immigrants with different years of Canadian
experience after landing in the long run. The average earnings ratio of those who landed in
Canada for more than 15 years and those who landed in Canada for less than 5 years in 2011 is
1.32, while the long-run annuity ratio of these two groups is 1.05. This result highlights that as
time goes by, recent immigrants accumulate more years of experience in Canada. Therefore,
their annual earnings increase in the long run ($41,700 to $51,700). Meanwhile, the average
long-run annuity of the former group is almost the same as the average earnings in the base
year. Consequently, in the long run, the earnings of the less Canadian experience group become
more comparable with those of the more Canadian experience group.

Long-run Inequality and Equalization Ratio

To calculate the long-run earnings inequality and the equalization ratio, I simulate the future
earnings stream of all immigrants who are present in the sample in 2011 and calculate annuity
values based on their remaining working lives. In doing so, I first calculate the 90/10 earnings
ratio in 2011 and then compare it with the 90/10 ratio of long-run annuities calculated from
the simulated future earnings stream using the model parameters. The equalization ratio is the
ratio of the long-run and current 90/10 ratios. The simulation results in the full mobility case
as well as in all counterfactual scenarios under the homogeneous model, fixed effect model,
and dynamic model are presented in Table 3.8.

As shown in row 1 of Table 3.8, in the base year of 2011, the earnings at 10th and 90th
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Table 3.8: Comparison of 90/10 ratios of base-year earnings and long-run annuity values
under different mobility assumptions

10th 90th 90/10 Equalization
percentile percentile ratio ratio

Base year 13,400 100,600 7.51 -
1. Full mobility Homogeneous model 21,400 100,000 4.68 0.62

Fixed effect model 14,600 96,500 6.61 0.88
Dynamic model 20,600 101,300 4.92 0.66

2. Positive earnings mobility only Homogeneous model 26,800 134,300 5.01 0.67
Fixed effect model 19,000 118,100 6.21 0.83
Dynamic model 23,400 130,900 5.60 0.75

3. Negative earnings mobility only Homogeneous model 12,200 82,900 6.81 0.91
Fixed effect model 11,800 85,100 7.23 0.96
Dynamic model 12,300 86,000 6.99 0.93

4. Earnings mobility only Homogeneous model 21,000 102,000 4.86 0.65
Fixed effect model 15,700 99,900 6.38 0.85
Dynamic model 18,900 103,000 5.44 0.72

5. Employment risk only Homogeneous model 15,600 107,900 6.92 0.92
Fixed effect model 13,000 97,400 7.48 0.99
Dynamic model 15,800 108,900 6.89 0.92

percentiles are $13,400 and $100,600, respectively, resulting in a high 90/10 earnings ratio of
7.51 among the full sample of working-age male immigrants.21 Under full employment mo-
bility, using the homogeneous model, I find that in the long run, the 90/10 ratio is 4.68, which
implies an equalization ratio of 0.62 or a reduction of 38 percent. Further, I find that the 10th

percentile long-run annuity, $21,400, is approximately 1.6 times the earnings in the base year,
$13,400. Despite a dramatic increase in value at the bottom of the earnings distribution from
the short run to the long run, earnings almost remain unchanged at the top percentiles with an
annuity value of $100,000. The result indicates a high degree of upward mobility at the bottom
of the earnings distribution and earnings rigidity at the top of the earnings distribution. Con-
sequently, the reduction in inequality is mainly attributable to unemployed individuals moving
out of unemployment or individuals at the bottom of the earnings distribution transitioning to
higher earnings deciles.

Compared to the homogeneous model, the fixed effect model generates higher long-run in-
equality. In particular, my findings indicate that the 90/10 ratio of long-run annuities predicted
by the fixed effect model is 6.61, which implies a higher equalization ratio of 0.88 or a lower
earnings inequality reduction of 12 percent. Also, in the fixed effect model, the predicted
annuity value at the 10th percentile, $14,600, is much less than the corresponding predicted
value from the homogeneous model, $21,400. This is because, compared to the homogeneous
model, the fixed effect model predicts more persistence in earnings over time and produces less
mobility in individual ranks within the stationary earnings distribution.

Meanwhile, using a dynamic model yields a 90/10 ratio of 4.92 and an equalization ratio of
0.66, which are values in between the ratios predicted by the homogeneous and the fixed effect
models. The predicted annuity value at the 10th percentile is slightly lower in the dynamic

21To calculate the current earnings inequality, I use T4 earnings for the employed immigrants and T4 earnings
plus employment insurance benefits for the unemployed immigrants.
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model than in the homogeneous model, whereas at the 90th percentile, the predicted annuity
from the dynamic model is slightly higher. According to Bowlus and Robin (2012), the true
value of the equalization ratio may lie between the ratios reported by the homogeneous model
and fixed effect model, so the equalization ratio predicted by the dynamic model is likely a
good candidate.

3.4.4 Counterfactual and Sensitivity Analysis
To investigate the contribution of employment mobility and earnings mobility to long-run in-
equality, I run different simulations which separately allow for employment mobility only and
earnings mobility only. Below I discuss the results of the dynamic model. Similar patterns of
results are observed for the homogeneous model and the fixed effect model with the exception
that the homogeneous model always produces the lowest 90/10 ratios while the fixed effect
model always produces the highest 90/10 ratios.

As can be seen from row 5 in Table 3.8, when there is only employment risk and no earnings
mobility, the long-run 90/10 ratio is 6.89, or equivalently, the equalization ratio is only 0.92.
At the same time, when there is earnings mobility and no employment risk, the long-run 90/10
ratio and equalization ratio in row 4 are 5.44 and 0.72, respectively. These counterfactual
findings show that between earnings mobility and employment risk, the former plays a more
important role in reducing earnings inequality in the long run. Particularly, as illustrated in
row 5, when only employment risk is allowed, earnings increase proportionally at both top and
bottom percentiles from $13,400 and $100,600 in the base year to $15,800 and $108,900 in the
long run, respectively. At the same time, as in row 4, when only earnings mobility is allowed,
earnings increase by 1.41 times at the 10th percentile from $13,400 in the base year to $18,900
in the long run, whereas there is only a slight change in earnings at the 90th percentile from
$100,600 in 2011 to $103,000, respectively. As a result, there is a lower reduction in earnings
inequality in the long run in the case when there is employment risk only than in the case when
there is earnings mobility only or when there is full mobility.

I also run two other simulations which allow for only positive earnings mobility (row 2) and
only negative earnings mobility (row 3) with no employment risk. In the presence of negative
earnings mobility only, the earnings decrease at the 10th decile in the long run is relatively
small, from $13,400 in the base year to $12,300 in the long run. However, as earnings at the
90th decile decrease at a faster pace, the 90/10 earnings ratio in the long run is 6.99 resulting
in the equalization ratio of 0.93. Meanwhile, when there is only positive earnings mobility, the
rate of increase at the 10th decile is much faster than the rate at the 90th percentile, resulting in
a large reduction of inequality from 7.51 in the base year to 5.60 in the long run.

For sensitivity analysis, I also simulate unemployment earnings using a replacement rate.
In particular, for those who are drawn to be unemployed and receive unemployment benefits,
I give them the unemployment earnings of 55 percent of the earnings in the previous period.
These unemployment earnings are capped at $24,310, which is 55 percent of the maximum in-
surable income in Canada in 2011. The simulations yield a similar pattern of results as before
with the 90/10 ratios being slightly larger when the replacement rate is employed in calculating
unemployment benefits. This is because when estimating the unemployment earnings regres-
sion, both employment insurance benefits and T4 earnings are combined, whereas when using
the replacement rate, unemployment earnings comprise only employment insurance benefits.
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Table 3.9: Changes in long-run earnings inequality and equalization ratio over time

10th percentile 90th percentile 90/10 ratio Equalization ratio
Base year 12,000 92,000 7.70 -

5 years Homogeneous model 19,000 97,000 5.13 0.67
Fixed effect model 15,000 95,000 6.33 0.82
Dynamic model 17,000 96,000 5.64 0.73

10 years Homogeneous model 22,000 100,000 4.61 0.60
Fixed effect model 16,000 96,000 6.10 0.79
Dynamic model 19,000 98,000 5.27 0.68

15 years Homogeneous model 23,000 101,000 4.31 0.56
Fixed effect model 16,000 96,000 5.99 0.78
Dynamic model 20,000 99,000 5.05 0.66

20 years Homogeneous model 25,000 100,000 4.07 0.53
Fixed effect model 16,000 95,000 5.89 0.76
Dynamic model 21,000 100,000 4.82 0.63

The detailed results of these simulations are reported in Table A.2 of the Appendix.

3.4.5 Inequality Reduction Over Time
In the simulation exercise, I simulate the earnings of all individuals in the base year until they
reach the age of 58. This exercise allows for the study of how inequality changes in the long
run for the full sample. To study how it changes for a cohort over time, I repeat the exercise
by simulating the earnings over 5 years, 10 years, 15 years, and 20 years separately using the
sample of people who were less or equal 38 years old and therefore have at least 20 years until
they reach the age of 58.

As shown in row 1 of Table 3.9, the 90/10 ratio, or current earnings inequality, in the base
year is 7.7 for this sample. Using the dynamic model, I find that the 90/10 ratios of earnings
after 5, 10, 15, and 20 years are 5.64, 5.27, 5.05, and 4.82, respectively. As a result, the equal-
ization ratios over the corresponding time periods are 0.73, 0.68, 0.66, and 0.63, respectively.
Across all model specifications, the homogeneous model always provides the lowest equal-
ization ratios, next the dynamic model and last the fixed effect model. Specifically, after five
years, the equalization ratios produced by the homogeneous model, dynamic model, and fixed
effect model are 0.67, 0.73, and 0.82, respectively, indicating an inequality reduction of 33,
27, and 18 percent over a 5-year period, respectively. After 20 years, while the homogeneous
model predicts a reduction in earnings inequality of 47 percent, the dynamic model predicts 37
percent, and the fixed effect model predicts only 24 percent.22 These results clearly indicate
that most earnings equalization happens in the first 5 years, slows down within 10 to 15 years,
and then remains almost the same after 15 years.

22Similar simulation results over time using the replacement rate are reported in Table A.3 of the Appendix.
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3.4.6 Earnings Inequality Across Immigration Categories
To study how employment mobility and long-run earnings inequality vary across immigration
categories, I run the analysis separately for each category. Then, I compare and contrast the
mobility patterns across categories as well as their implications for long-run earnings inequality
within each group. All results presented are from the dynamic model.23

Table 3.10 demonstrates the average transition matrix of earnings residuals across deciles
for each immigration category. As with the full sample, for each category, I sum up the values
on the diagonal of the transition matrix, the values above the diagonal, and the values below
the diagonal of each matrix to compare their probabilities of staying in the same deciles, mov-
ing upward, and moving downward in the stationary earnings distribution. Among the three
categories, the Economic Class is the least mobile class with the highest probability of staying
in the same deciles and the lowest probability of moving either upward or downward across
the distribution of earnings residuals. Meanwhile, the Refugees have the highest level of mo-
bility. They are more likely to move across deciles including moving out of the current deciles
in both upward and downward directions. Also, by summing up the first column of the tran-
sition matrix, I calculate the probability of transitioning into unemployment in each category
and find that the employment risk is highest for the Refugees and lowest for the Family Class.
Looking closely at the transition probabilities at the top deciles, Deciles 8 to Decile 10, I find
that earnings are very rigid at the top of the stationary earnings distribution, especially for the
Economic Class.

To study the overall transitions of earnings across earnings deciles, I examine how the
Spearman’s rank correlations between Period 1 earnings and Period 2 earnings conditional on
Period 1 earnings decile differ across immigration categories. As can be seen from Table 3.11,
at the bottom deciles, the Economic Class immigrants have the lowest rank correlation, 0.25
versus 0.31 and 0.29, or equivalently, the highest earnings mobility among the three categories.
However, at the top deciles, their rank correlation is the highest at 0.73 versus 0.63 and 0.72,
which implies the lowest mobility level for high-paid Economic Class immigrants. Meanwhile,
the Refugees tend to be more mobile across the whole earnings distribution. Compared to
the Economic Class, the Refugees’ top earners are more likely to move out of the top of the
earnings distribution resulting in their lower rank correlations than the other two groups. As
a result, mobility among the Refugees comes from both directions with low-paid refugees
climbing up the earnings ladder and high-paid refugees coming down from top deciles, making
this class the most mobile one. For the Family Class, earnings mobility at the bottom deciles
is similar to that of the Refugees, while earnings mobility at the top deciles is close to that of
the Economic Class. Overall, the earnings mobility level of the Family Class is less than the
Refugees but more than the Economic Class.

The effects of employment risk and earnings mobility on long-run earnings inequality
across immigration categories are demonstrated by the long-run annuities, 90/10 ratios, and
the equalization ratios in Table 3.12. Several important results stand out. First, in the base
year, the current inequality value is highest for the Refugees at 7.78, followed by that for the
Economic Class and Family Class at 7.27 and 6.42, respectively. The Economic Class has the
highest earnings values at both the 10th and 90th percentiles. Particularly, the 90th percentile
earnings of the Economic Class is $111,300, which is much higher than that of the Family Class

23Corresponding results from other models are available upon request.
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Table 3.10: Average transition matrix of earnings residuals by immigration category

Economic Class
Decile 0 1 2 3 4 5 6 7 8 9 10

0 0.45 0.2 0.1 0.06 0.04 0.03 0.03 0.02 0.02 0.02 0.02
1 0.27 0.31 0.14 0.08 0.05 0.04 0.03 0.02 0.02 0.02 0.02
2 0.16 0.15 0.28 0.14 0.08 0.05 0.04 0.03 0.03 0.02 0.02
3 0.11 0.08 0.13 0.3 0.14 0.08 0.05 0.04 0.03 0.02 0.02
4 0.08 0.05 0.06 0.13 0.31 0.16 0.08 0.05 0.03 0.03 0.02
5 0.06 0.04 0.04 0.05 0.14 0.33 0.17 0.08 0.05 0.03 0.03
6 0.04 0.03 0.03 0.03 0.05 0.15 0.35 0.18 0.08 0.04 0.03
7 0.03 0.02 0.02 0.02 0.03 0.05 0.15 0.37 0.19 0.07 0.03
8 0.02 0.01 0.01 0.01 0.02 0.03 0.05 0.16 0.42 0.2 0.06
9 0.02 0.01 0.01 0.01 0.01 0.02 0.02 0.05 0.16 0.48 0.2

10 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.17 0.67
Refugees

Decile 0 1 2 3 4 5 6 7 8 9 10
0 0.43 0.19 0.11 0.07 0.05 0.04 0.03 0.03 0.03 0.02 0.01
1 0.27 0.27 0.13 0.08 0.06 0.05 0.04 0.03 0.02 0.02 0.02
2 0.19 0.14 0.23 0.12 0.08 0.07 0.05 0.04 0.04 0.03 0.01
3 0.14 0.09 0.13 0.24 0.12 0.08 0.06 0.05 0.04 0.03 0.02
4 0.11 0.06 0.07 0.13 0.26 0.13 0.08 0.07 0.04 0.03 0.02
5 0.08 0.04 0.05 0.06 0.14 0.28 0.15 0.08 0.06 0.04 0.03
6 0.06 0.03 0.03 0.04 0.06 0.15 0.3 0.16 0.08 0.05 0.03
7 0.04 0.02 0.03 0.03 0.03 0.06 0.17 0.33 0.18 0.08 0.04
8 0.03 0.01 0.02 0.02 0.02 0.03 0.06 0.17 0.37 0.19 0.06
9 0.02 0.01 0.01 0.01 0.02 0.02 0.03 0.06 0.18 0.45 0.19

10 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05 0.19 0.64
Family Class

Decile 0 1 2 3 4 5 6 7 8 9 10
0 0.4 0.21 0.11 0.07 0.05 0.04 0.03 0.03 0.02 0.02 0.01
1 0.25 0.29 0.15 0.09 0.06 0.05 0.04 0.03 0.02 0.02 0.01
2 0.15 0.15 0.26 0.14 0.08 0.06 0.05 0.03 0.03 0.02 0.02
3 0.11 0.09 0.14 0.27 0.13 0.08 0.06 0.04 0.04 0.03 0.02
4 0.08 0.06 0.07 0.13 0.28 0.15 0.08 0.06 0.04 0.03 0.02
5 0.06 0.04 0.05 0.06 0.15 0.29 0.16 0.08 0.05 0.04 0.03
6 0.05 0.03 0.03 0.04 0.06 0.15 0.31 0.17 0.08 0.05 0.03
7 0.03 0.02 0.02 0.03 0.04 0.06 0.16 0.32 0.19 0.09 0.03
8 0.02 0.02 0.02 0.02 0.02 0.04 0.06 0.17 0.37 0.21 0.07
9 0.02 0.01 0.01 0.01 0.02 0.02 0.03 0.06 0.17 0.45 0.21

10 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.05 0.18 0.67
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Table 3.11: Spearman’s rank correlation between Period 1 earnings and Period 2 earnings
conditional on Period 1 earnings deciles by immigration category

Deciles Economic Class Refugees Family Class
1 Detrended data 0.25 0.31 0.29

Dynamic model 0.23 0.31 0.28
2 Detrended data 0.29 0.32 0.34

Dynamic model 0.29 0.33 0.34
3 Detrended data 0.31 0.33 0.34

Dynamic model 0.28 0.32 0.33
4 Detrended data 0.31 0.34 0.34

Dynamic model 0.27 0.32 0.31
5 Detrended data 0.32 0.34 0.35

Dynamic model 0.27 0.31 0.3
6 Detrended data 0.36 0.36 0.37

Dynamic model 0.31 0.32 0.33
7 Detrended data 0.4 0.41 0.41

Dynamic model 0.35 0.37 0.36
8 Detrended data 0.47 0.43 0.45

Dynamic model 0.39 0.38 0.38
9 Detrended data 0.55 0.48 0.51

Dynamic model 0.47 0.43 0.43
10 Detrended data 0.73 0.63 0.72

Dynamic model 0.67 0.55 0.64
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Table 3.12: Long-run earnings annuities and earnings equalization ratios
under full mobility assumption and by immigration category

10th 90th 90/10 Equalization
percentile percentile ratio ratio

Economic Class Base year 15,300 111,300 7.27 -
Full mobility 23,000 112,200 4.88 0.64
Positive earnings mobility only 26,600 144,600 5.44 0.71
Negative earnings mobility only 14,400 95,200 6.61 0.87
Earnings mobility only 21,500 114,000 5.3 0.7
Employment risk only 17,600 120,500 6.85 0.9

Refugees Base year 9,600 74,700 7.78 -
Full mobility 16,600 74,600 4.49 0.48
Positive earnings mobility only 15,300 94,100 6.15 0.66
Negative earnings mobility only 8,500 64,900 7.64 0.82
Earnings mobility only 12,900 75,700 5.87 0.63
Employment risk only 12,200 81,400 6.67 0.71

Family Class Base year 13,000 83,400 6.42 -
Full mobility 19,700 83,100 4.22 0.61
Positive earnings mobility only 22,900 108,100 4.72 0.68
Negative earnings mobility only 11,600 70,200 6.05 0.87
Earnings mobility only 18,300 84,500 4.62 0.66
Employment risk only 15,100 91,000 6.03 0.87

and the Refugees at $83,400 and $74,700, respectively. Second, in the long run, under the full
mobility assumption, the earnings equalization ratio of the Economic Class, Family Class, and
the Refugees are 0.64, 0.61, and 0.48, respectively. These results indicate that, among the three
groups, the Refugees have the largest earnings inequality reduction and the highest employ-
ment mobility in the long run. Third, while there is only a slight change in earnings at the 90th

percentile, there is a large improvement in earnings at the 10th percentile for all three groups.
As a result, the reduction in earnings inequality in the long run is mainly contributed by an
earnings increase at the bottom of the earnings distribution. For example, at the 90th percentile,
earnings remain almost the same in the long run for the Refugees, $74,600 versus $74,700. At
the same time, at the 10th percentile, earnings increase from $9,600 to $16,600, resulting in an
earnings inequality reduction from 7.78 in the base year to 4.49 in the long run. As the rate
of earnings increase at the 10th percentile is highest for the Refugees, this class has the largest
earnings inequality reduction. Meanwhile, as the rates of change in earnings at the top decile
and bottom deciles are similar for Economic Class and Family Class, equalization ratios for
the two categories are almost the same.

Finally, I study the rate of earnings inequality reduction over time across immigration cat-
egories for those who were less than 38 years old in the base year. As can be seen from Table
3.13, compared to the full sample, the youngest cohort in all three categories has lower cur-
rent earnings inequality. After five years, earnings inequality reduces significantly for all three
categories. The reduction is notably highest for the Refugees at 49 percent and is 24 percent
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Table 3.13: Changes in long-run earnings inequality and equalization ratio
over time by immigration category

10th percentile 90th percentile 90/10 ratio Equalization ratio
Economic Class Base year 15,900 102,800 6.47 -

5 years 21,000 106,700 5.08 0.76
10 years 22,700 109,100 4.81 0.72
15 years 24,000 110,800 4.62 0.69
20 years 25,200 112,300 4.46 0.67

Refugees Base year 7,300 62,100 8.51 -
5 years 11,800 63,500 5.38 0.51
10 years 13,200 64,100 4.86 0.46
15 years 14,400 64,400 4.47 0.42
20 years 15,300 64,700 4.23 0.4

Family Class Base year 12,000 74,000 6.17 -
5 years 15,200 76,400 5.03 0.76
10 years 16,700 77,700 4.65 0.7
15 years 17,700 78,900 4.46 0.67
20 years 18,800 79,800 4.24 0.64

for the Economic Class and Family Class. In the following 15 years, the rate of reduction is
slower, and after 20 years, the earnings inequality reduction is 60 percent for the Refugees
and about 35 percent for the Economic Class and Family Class. Overall, the Refugees see the
fastest earnings inequality reduction, while the other two categories have the same rates.

To sum up, among the three categories, the Refugees have the largest earnings inequality
reduction in the long run thanks to the high level of mobility across all earnings deciles in-
cluding the top and the bottom of the earnings distribution. Meanwhile, the Economic Class
seems to be divided into two groups. The first group includes those who landed at the top of the
distribution and hardly move out of these top deciles and therefore do not contribute much to
the mobility of this class. Examples of these Economic Class immigrants include profession-
als such as university professors, lawyers, and doctors. The second group includes Economic
Class immigrants who may come to Canada without a job, and this group does provide a lot
of mobility. Immigrants in this group do not necessarily find work right away after landing in
Canada and may even cycle in and out of unemployment until they start moving up the earn-
ings distribution. Finally, there are Family Class immigrants who appear to have more mobility
than Economic Class immigrants but less than the Refugees. In addition, they tend to have low
employment risk, or more secure jobs, than the other two categories.
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3.5 Conclusion
In this paper, I study employment risk, earnings mobility, and long-run earnings inequality
among Canadian male working-age immigrants using a short panel by applying the methodol-
ogy of Bowlus and Robin (2012) to the IMDB. My research differs from the previous papers
in the literature because it is the first paper to study employment mobility and long-run earn-
ings inequality among immigrants. I also depart from the original methodology by using a
dynamic model of transitions which includes a lagged decile, data on employment insurance
benefits, and other administrative data on immigrants to simulate the future earnings streams
of the immigrants more precisely.

The results from the dynamic model show that, although current inequality among the
immigrants in the base year is high, there is a substantial reduction of inequality in the long
run, from a 90/10 ratio of 7.51 to 4.92. This is equivalent to an equalization ratio of 0.66, or
a reduction of inequality by 34 percent. Between employment risk and earnings mobility, the
latter has a significant contribution to earnings equalization over time. In particular, if I allow
for employment risk only, I find that the long-run 90/10 ratio reduces to 6.92. Meanwhile, if
there were only earnings mobility, the 90/10 ratio falls to 5.44 in the long run. To study how
fast the equalization occurs over time, I conduct the earnings simulation for 5, 10, 15, and 20
years for the youngest cohort. Equalization ratios for the four scenarios are 0.73, 0.68, 0.66,
and 0.63, respectively. The results indicate that most of the equalization happens in the first 5
years, with equalization continuing over the next 15 years at a slower rate.

Employment mobility also varies across immigration categories. Particularly, the Refugees
are the most mobile category with a lot of transitions in and out of employment as well as
movement across deciles in both directions, from high deciles to low deciles and vice versa.
Although the overall mobility level of the Family Class immigrants is slightly higher than
that of the Economic Class immigrants, the two classes have similar mobility patterns with
more mobility at the bottom deciles and much less mobility at the top deciles. As a result,
earnings inequality reduction is mainly associated with the employment mobility of low-paid
immigrants.

This paper provides the first analysis that use the short panel method to study employment
mobility among immigrants in general and among Canadian immigrants in particular. Findings
from the paper suggest a high level of employment mobility among immigrants with a signif-
icant reduction in earnings inequality. The results indicate high current earnings inequality
among the immigrant population is not persistent, and therefore, it may not be a matter of con-
cern. However, as employment risks and earnings mobility mainly occur at the bottom of the
earnings distribution with much less mobility observed at the top of the earnings distribution,
the results suggest that policies should be aimed at helping immigrants remain employed after
finding a job and enhance upward earnings mobility for low-paid immigrants. These policies
could vary from general and specific job training, language training, to more regulations and
incentives for employers to encourage them to recruit and retain immigrant workers.

In Bowlus and Robin (2012), the authors find that, for the full Canadian population, the
equalization ratio is 0.66, and it appears that earnings mobility is more prevalent across the
whole stationary earnings distribution including the top deciles. However, these results are
not directly comparable to the results from this paper because while Bowlus and Robin (2012)
simulate lifetime earnings streams of individuals who are employed in the base year of 2008,
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I simulate long-run earnings streams over the remaining working lifetime of all individuals in
the base year of 2011. Also, they use replacement rates to simulate the earnings of unemployed
workers, whereas I use data on employment insurance benefits and earnings while being unem-
ployed to do so. Thus, to provide an understanding of the differences in employment mobility
between the immigrant and native populations as well as their contribution to the overall long-
run earnings inequality in Canada, my future work will be to study the earnings dynamics of
the immigrant and the native populations using the same data and time frame.



Chapter 4

The Effects of Economic Conditions and
Immigration Policy Changes on
International Ph.D. Students in Canada

4.1 Introduction
In recent years, Canada has witnessed a significant increase in the number of international
students. According to data from Immigration, Refugees and Citizenship Canada (IRCC), the
number of study permit holders accelerated from 122,660 in 2000 to 638,960 in 2019.1 In
2021, Canada welcomed an all-time record of 445,775 new international students, increasing
the total number of international students to 621,600 in the same year.2 International students
accounted for a majority, if not all, of the growth in post-secondary enrolments in the recent
years. From 2018/2019 to 2019/2020, Canadian colleges and universities saw an increase of
13.7% in enrolments of international students, while there was a decline in enrolments of Cana-
dian students by 0.9%.3 International students not only create a substantial economic impact
on the Canadian economy during their study period but also are viewed as ideal candidates for
temporary skilled worker permits and permanent immigration because of their relatively young
ages, proficiency in English and/or French, Canadian education credentials, and Canadian work
experience.4 In addition, they are familiar with the culture and have social networks in Canada
which can help them successfully integrate into the Canadian labour market. Simultaneously,
international students can help address the Canadian labour market’s needs, particularly the
need for skilled workers.5 Therefore, attracting international students and facilitating their

1IRCC data - Table: Canada, Study permit holders with a valid permit on December 31st, 2000-2020
2IRCC data - Table: Study permit holders by province/territory of intended destination, study level, and year

in which permit(s) became effective, January 2015 – March 2022
3https://www150.statcan.gc.ca/n1/daily-quotidien/211124/dq211124d-eng.
4A report by Canmac Economics Limited (2020) estimates that international students in Canada spent $18.4

billion and $22.3 billion on tuition, accommodation and discretionary spending in 2017 and 2018, respectively.
This is an equivalent of $16.2 billion and $19.7 billion contribution to the country’s GDP in the corresponding
periods. The presence of international students also helps to sustain approximately 170,000 jobs for Canadians in
2016.

5Five among ten first-time study permit holders who studied at a graduate level become landed immigrants
within 10 years Choi et al. (2021). Also, the annual number of new Post-Graduation Work Permits (PGWP)
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work opportunities and transition to permanent resident (PR) status are considered important
goals for the government of Canada’s immigration system.

Like domestic students, international students may face adverse economic conditions dur-
ing their studies and at graduation. Under this circumstance, they may have several options.
They may choose to finish their studies earlier to return to their home countries or move to
another country, delay graduation, or participate in the labour market with unfavourable con-
ditions. Simultaneously, the host country’s immigration policies also factor into international
students’ decisions of whether to remain in Canada and affect their probability of getting PR
status and greater access to the labour market at the end of their studies. Despite the importance
of international students to the Canadian economy and to the potential immigration pool, little
is known about the effects of economic conditions and immigration policies on these students,
which is mainly due to the lack of proper data.

In this study, I take advantage of the Longitudinal Immigration Database (IMDB), a unique
data on non-PRs in Canada including international students, to address the following question:
How do economic conditions and changes in immigration policies affect the study duration,
the probability of getting PR during their studies, and the temporary retention of international
Ph.D. students in Canada? Particularly, I use time-varying duration analysis to study the length
of their study period under changing economic conditions and immigration policies. Then, I
use logistic regressions to examine how economic conditions and immigration policy changes
affect the probability of getting PR while studying and the probability of remaining in Canada
in the year following the end of their study period. The answer to this question provides an
understanding of how international students are impacted by business cycles and immigration
policy changes. It also illustrates whether the government can retain international students as
potential high-skilled foreign workers and economic immigrants using its means of immigra-
tion policies. My main contribution in this paper is twofold. First, to my knowledge, this is the
first paper that sheds light on the effects of these changes on international Ph.D. students with
regard to their study duration, the probability of getting PR while studying, and the retention
likelihood in the year following the study period. Second, I provide a summary of changes in
economic conditions and immigration policies that affected international students in Canada
from 1988 to 2018.

Although many studies have emphasized the economic impacts of international students on
the host economies (e.g., Peri et al., 2020; Canmac Economics Limited, 2020), there are almost
no studies that investigate the effects of economic conditions or business cycles on international
students. So far, the literature has mainly focused on how changes in macroeconomic condi-
tions affect domestic students. Under adverse labour market conditions, domestic students may
respond by either anticipating or delaying graduation or reallocating to a different local labor

also increased significantly in the 10-year period from 10,300 in 2008 to 64,700 in 2018. 16% of international
students with study permits that expired in 2008 had obtained a PGWP one year after the expiration of their study
permits compared to 43% in 2017. Five years after the study permits expired, the 2013-graduate cohorts had a
lower rate of obtaining PGWP compared to the 2008 cohort, with the PGWP rates of 52% and 29%, respectively
(Crossman, Lu, and Hou, 2022). Crossman et al. (2022a) find that over the 2000-2019 period, the proportion of
new economic principal applicant immigrants with Canadian education increased from 6% to 38%. They also
observe that immigrants with Canadian study experience tend to be younger, more educated, speak one of the
official languages, and are much more likely to have pre-admission earnings in Canada than other immigrants
without Canadian education.
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market (Von Wachter, 2020). In general, many studies suggest that fresh graduates experience
long-lasting negative effects on labour market outcomes if they enter the labour market dur-
ing economic downturns. Indeed, even temporary adverse initial labour market conditions can
have substantial long-term effects on earnings (e.g. Schwandt and Von Wachter, 2019; Altonji
et al., 2016; Oreopoulos et al., 2012; Kahn, 2010; Genda et al., 2010; Oyer, 2006, 2008). For
example, Schwandt and Von Wachter (2019) find that graduating during a recession leads to
large initial earnings losses. In addition, Kahn (2010) shows that, in the U.S., earnings re-
ductions last up to 15 years for college graduates entering the labour market during the deep
recession in the early 1980s. Over the past 40 years, the Canadian economy has experienced
three large recessions: 1981-1982, 1990-1992, and the Great Recession in 2008-2009 (Cross
and Bergevin, 2012). Oreopoulos et al. (2012) find that those graduating during recessions in
Canada suffer persistent earnings declines lasting ten years and only partially recover through a
gradual process of mobility toward better firms. Frenette et al. (2020) also find a similar result
such that due to the COVID-19 economic downturn, high school and post-secondary graduates
could face long-term earnings declines.

Changes in economic conditions also affect domestic students with respect to their enrol-
ment, college major choice, and study effort. The literature has shown that during economic
recessions, enrolment in higher education tends to increase (see e.g., Charles et al., 2018;
Méndez and Sepúlveda, 2012; Clark, 2011). Students starting college in economic downturns
tend to graduate with better grades and earn higher wages conditional on their grades (Bičáková
et al., 2021). Their better outcomes result from the extra efforts they made during their study
(Bičáková et al., 2021; Blom et al., 2021). Also, according to Blom et al. (2021), changes
in economic conditions affect students’ choice of major toward ones with high earnings and
better employment prospects. In addition, Beiler (2017) finds that the probability of college
graduates engaging in entrepreneurship is higher during good economic conditions than during
a recession. While the impact of economic conditions on domestic graduates has long been
studied, their effects on international students, not only in Canada but also in other countries,
remain unknown. This gap in the literature is mainly due to the lack of data on international
students with regard to their study history and labour market outcomes over a long period of
time.

Besides economic conditions, the previous literature has shown that immigration policies
at the time of graduation may also play an important role in determining the choices and eco-
nomic outcomes of international students. Morris-Lange (2015) show that between 50 to 80
percent of international students in Canada, Germany, the Netherlands, and Sweden plan to
gain work experience in the host country after graduation. However, tight visa restrictions
and a lack of knowledge about the host country’s labour market are often barriers for them
to do so. By introducing favourable immigration policies towards international students, host
countries can help encourage the retention of international students. In Canada, the number of
Post-Graduation Work Permit (PGWP) holders has dramatically increased from 5,400 in 2005
to over 143,000 in 2018. Since the introduction of PGWP, the number of international students
in Canada has tripled over the last decade to just over 572,000 in 2018.6 However, in Canada,
as well as in other countries, there has been no extensive study on international students’ re-

6https://www.cicnews.com/2019/12/canadas-post-graduation-work-permit-program-is-booming-
1213209.html#gs.5swaq8
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sponses to policy changes with regards to their study duration, time to PR, and retention after
graduation.

In Canada, international students are viewed as a crucial source of high-skilled labour sup-
ply and a pool of potential Economic Class immigrants. A series of research studies conducted
jointly by IRCC and Statistics Canada has examined international students in their role as a
source of labour for the Canadian labour market. These articles focus on recent trends in the
number and characteristics of international students, their transition to PR, their labour market
engagement during their study period and between graduation and becoming a PR, as well as
the period after they become PRs in Canada (Choi et al., 2021;Choi, 2021; Crossman et al.,
2021a; Crossman et al., 2021b; Crossman and Hou, 2022;Crossman et al., 2022b). A study
by Lu and Hou (2015) indicates that approximately 20 to 27 percent of international students
became PR within 10 years from the effective date of their first study permit and almost 50
percent of immigrants first coming to Canada between 2000 and 2004 as study permit holders
applied as principal applicants for PR in the Economic Class.

So far, there have not been studies that focus on the effect of economic conditions and
recessions on international students and Ph.D. students in particular. Also, the literature on
international students mainly addresses why they decide to migrate to a host country and to
remain in the host country after graduation, and their economic outcomes as temporary and
permanent residents, while little is known about their study duration, the probability of getting
PR while studying, and their retention in the host country under varying economic conditions
and immigration policy changes.

Thanks to the availability of a long panel dataset on non-PRs in Canada that includes inter-
national students, I can fill the gaps in the literature by examining the impacts of both economic
conditions and immigration policy changes on international students in Canada. Specifically,
in this study, I use the unique Canadian Longitudinal Immigration Database (IMDB) which
includes a permit history of all non-PRs in Canada from 1982 to 2017, tax data of those who
filed tax returns in the corresponding period, and records of those who became PR. To con-
struct the study duration, I use information from the study permit history of all international
students and from annual education amounts in the tax data. I also utilize tax data and adminis-
trative data to examine the PR status of an individual in a particular year. Finally, in identifying
whether an international student remains in Canada one year after their study period ends, I
use his/her tax record presence and tax information in the year following the final year of their
study. I employ time-varying duration analysis to study the effects of economic conditions
and immigration policy changes on international Ph.D. students’ study duration. This method
allows for incorporating the changes in macroeconomic conditions and immigration policies
over time. To study the probability of having PR status and staying in Canada after graduation,
I use logistic regressions. Economic conditions are summarized by a recession indicator and
the unemployment rate, and immigration policies are divided into work-permit policies and
PR policies, which are also coded by a dummy variable in which “0” indicates less-restrictive
policies.

Results from my analysis indicate that, in general, international Ph.D. students experience
unfavourable outcomes during economic downturns. When the unemployment rate is high, in-
ternational students tend to shorten their study period which might be due to the financial chal-
lenges and limited resources that international students face because of job shortage. Higher
unemployment rates also reduce the probability of getting PR during their study period and
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make it less likely for international Ph.D. students to remain in Canada after they finish their
studies. My findings also indicate that Ph.D. students who study for more than four years are
less likely to remain in Canada after their studies if they face a recession in the last year of
studying.

Immigration policies are found to have substantial impacts on international Ph.D. students.
Less restrictive PR policies result in shorter study duration. Students who experienced relaxed
PR policies at arrival time are more likely to get PR during their study period, and at the time
of study completion, the more open PR policies will increase the retention likelihood in the
following year among international doctoral students. Less restrictive work permit policies
also encourage the students to stay, but they are shown to be negatively associated with the
probability of having PR status while studying among these students.

The remainder of the paper is as follows. In Section 2, I describe the economic conditions
and immigration policies in Canada from 1988 to 2018. In Sections 3 and 4, I explain the
data construction and methodology, respectively. Section 5 provides the analysis results, and
Section 6 concludes the paper.

4.2 Economic Conditions and Immigration Policies in Canada
from 1988 to 2018

Changes in economic conditions and immigration policies from 1988 to 2018 are summarized
in Figure 4.1, and details of these changes are described below.

4.2.1 Economic Condition
From 1988 to 2018, Canada’s economy experienced two large recessions, the 1990-1992 re-
cession and the Great Recession of 2008-2009 (Cross and Bergevin, 2012).7 Besides these
two recessions, Canada also witnessed an economic downturn in 2000-2001. As can be seen
from Figure 4.2, the unemployment rate declines between the economic downturns and then
increases rapidly in the recessionary years. Among the economic recessions, the early 1990s
recession has the highest unemployment rates and the longest recovery period. The unemploy-
ment rate rose from 7.5 percent in 1989 to 10.3 percent in 1990 and peaked at 11.3 percent in
1993. Meanwhile, during the 2008-2009 recession, the unemployment rate did not reach the
same heights and increased for a shorter period. The short downturn in 2000 had the mildest
effect on unemployment when compared to the other two recessions.8

In the 1990-1992 recession, there was a sharp decline in manufacturing resulting in stag-
nant GDP growth at about 0.3 percent per quarter. Employment and monthly GDP dropped
significantly in the second quarter of 1990. The economic downturn worsened when the goods
and service tax (GST) was introduced in 1991 in combination with the Gulf War. From Quarter
2 of 1991, both real GDP and employment started to recover, and from the end of April 1992,
monthly GDP and employment leveled off starting May 1992. In September 2008, the collapse

7Cross and Bergevin, 2012, p. 4 states that “the notion that a recession is defined by two or more consecutive
quarterly declines in GDP has become well entrenched in popular discussions.”

8Detailed unemployment rates during the 1988-2018 period are presented in Table B.1 of the Appendix.
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of the investment bank Lehman Brothers created domino effects on the financial market and
consequently froze credit flows in the U.S. and in other countries subsequently. The Great
Recession started in the last quarter of 2008 and lasted until May 2009 when monthly output
started to recover with a slight lag in employment (Cross and Bergevin, 2012).

Figure 4.2: Unemployment rate in Canada over the period from 1988 to 2018

4.2.2 Immigration Policies
Besides economic conditions, immigration policies also play a key role in determining the
choices and outcomes of international students in Canada. In this paper, immigration policies
are categorized into two subgroups - work permit policies and PR policies. I include in my
analysis two dummy variables that indicate whether work-permit policies and PR policies in
each year are restrictive or less restrictive depending on the openness of effective policies dur-
ing that year.9 The summary of important immigration policies that are relevant to international

9In the previous literature, there are several approaches to constructing immigration policy indices or indi-
cators. For example, the Migrant Integration Policy Index (MIPEX) is a tool that measures policies to integrate
migrants in 56 countries across six continents. The MIPEX covers eight policy areas including labour market
mobility, education, political participation, access to nationality, family reunion, health, permanent residence, and
anti-discrimination. Another database that offers a comprehensive way to measure immigration policies is the
Immigration Policies in Comparison (IMPIC) project. The IMPIC dataset provides information on the degree of
restrictiveness of immigration policies in 33 OECD countries for the period from 1980 to 2010 (Helbling et al.,
2017). Finally, there is also an ongoing project, the International Migration Law and Policy Analysis (IMPALA)
project, which aims to comprehensively measure immigration law and policy for nine countries between 1999
and 2008 (Beine et al., 2016). However, these indices and measures are not suitable for the purpose of this study.
First and foremost, since these measures focus on general immigration policies targeting all immigrant groups,
they are not tailored for international students. Furthermore, except for the MIPEX, there are no measures that
are up-to-date with recent immigration policies. Finally, some of the indices almost stay unchanged over a long
period of time, making it impossible to study the effects of immigration policies across different periods.
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students in recent years is provided in Table B.2 of the Appendix.

PR policies

From 1988 to 1991: Restrictive policy period Before 1986, the government cut immigra-
tion levels drastically and required non-sponsored applicants to have pre-arranged employment
to obtain entry. However, in 1985, due to a declining birth rate and aging population, the gov-
ernment followed the Council of Immigration’s recommendation to plan for immigration levels
that ensure an annual one percent overall population growth increase until 2000. With the re-
moval of the requirement to have pre-arranged employment in 1986, Canada opened its door
to potential economic immigrants. In 1988, under the pressure of some lobbying groups, the
government expanded the Family Class and made family immigrants a priority in the applica-
tion process. In implementing this change, the government sacrificed its economic goals by
admitting fewer Economic Class immigrants (Green and Green, 1995, 1999).

In 1989, a three-year Demographic Review indicated that the targeted demographic goals
were not achieved through immigration policies. Consequently, from the early 1990s, more
emphasis was put on increasing the inflow of economic immigrants. Potential applicants in
the Economic Class were given extra points if their occupation was on the list of designated
occupations, and their applications were processed on a high-priority basis (Green and Green,
1995, 1999).

In general, during this period, immigration policies were still restrictive for international
Ph.D. students with regard to getting PR status or obtaining work permits after graduation.
There were no specific policies that supported the students to get PR during their studies.
Likewise, there were no extra points granted to those who obtained a Ph.D. at a Canadian
institution. The list of limited designated occupations also created a barrier for international
Ph.D. students in non-listed fields to remain in Canada.

From 1992 to 2007: Less-restrictive policy period The 1992-2007 period witnessed a cou-
ple of changes in immigration policies that aimed to boost the levels of Economic Class immi-
grants. In 1992, the Conservative government introduced a new Immigration Act that helped
to better control the immigration flow and reduce the proportion of family immigrants in the
immigrant population. From the early 1990s, due to a huge backlog of applications and dif-
ficulties in managing the selection scheme based on the list of designated occupations, the
government turned away from addressing specific occupational shortages. Instead, it focused
on a human capital selection model to attract immigrants with high levels of human capital who
could meet the labour market needs. The policy changes helped attract more foreign workers
to come to Canada to fill all occupations, not just the ones in excess demand (Qiu et al., 2014).

The point system was adjusted two times during this period. In 1992, more points are
awarded for factors that were thought to contribute to the adaptability of immigrants to the
Canadian labour market in both the short run and the long run. These factors included general
characteristics such as education, age, and language proficiency as well as specifically targeted
characteristics such as whether an applicant has a job arrangement and whether their occupation
is on the list of occupation shortages in Canada.10 In 1995, more points were assigned to

10A minimum of 70 points out of 100 points is required for applicants to be admissible. If they cannot pass
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education and language proficiency reflecting once again the government’s focus on Economic
Class immigrants and its priority in selecting immigrants based on their human capital.11

On June 28, 2002, the new Immigration and Refugee Protection Act (IRPA) legislation
was introduced with new requirements affecting applicants under the Skilled Worker category.
The new Act put more weight on factors such as education, experience, and language ability
rather than specific occupations. It, therefore, reflected a shift away from the focus on short-run
labour market needs toward a human capital model of selection (Ferrer et al., 2014).12 Further,
on May 3, 2006, the government reduced the Right of Permanent Residence Fee by 50 percent
to make it easier and more attractive for people to come to Canada (Immigration, Refugees and
Citizenship Canada, 2005, 2006, 2007, 2008).

This period reflected more immigration opportunities for international doctoral students
with respect to their transition to PR. As international students possess a high level of edu-
cational attainment, they were favoured by the human capital based selection model. Since
more points were awarded to education and personal suitability factors, compared to previous
periods, international students including Ph.D. students were at an advantage for having higher
educational attainment and previous Canadian work experience.

From 2008 to 2010: Restrictive policy period The 2008-2010 period experienced signifi-
cant changes in PR policies. In September 2008, the Canadian Experience Class (CEC) pro-
gram was launched. This program allowed certain skilled temporary workers and international
students with Canadian degrees and Canadian work experience who had demonstrated their
ability to succeed in Canada to apply for PR from within the country. In addition, in November
2008, the “Ministerial Instructions” legislation was introduced at the federal level. This legisla-
tion was designed to increase the focus on occupational shortages and to reduce the application
backlog. It emphasized the processing of new Federal Skilled Worker (FSW) applications of
immigrants who have the ability to work in Canada either because of their arranged employ-
ment or prior experience in Canada as a student or temporary foreign worker or because these
applicants have skill and experience in one of the high-demand occupations. At the same time,
unprocessed applicants that were not aligned with the Canadian government’s objectives were
returned by CIC. This resulted in a significant reduction in the backlog of applications from
2008 to 2011 (Immigration, Refugees and Citizenship Canada, 2009, 2010, 2011a).

Although these changes favoured applicants who have Canadian work experience and ed-
ucation, they provided no direct support to international students who aimed to get PR during
their studies. As a result, the policies in this period are still restrictive.

From 2011 to 2014: Less-restrictive policy period Starting on November 5, 2011, under the
fourth set of the Ministerial Instructions, Citizenship and Immigration Canada (CIC) launched

the threshold, they can get an extra 15 points if they have relatives in Canada. 43 out of 100 points are awarded
to factors related to occupation skills, experience, and occupation demand, as well as bonus points for designated
occupations. The point system works on a first-come first-served basis for applicants who exceed the threshold.

11The new point systems awarded 16% to 20% of the total possible points to education and 15% to 20% to
language proficiency. Besides, there was also an increase in points from 10% to 16% for personal suitability
factors.

12Under the IRPA regime, principal applicants to the main federal economic program must now take an ap-
proved language test and submit the results.
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a new eligibility stream for international students pursuing doctoral studies. 1,000 international
students who are studying at the doctoral level in Canada were eligible to apply for PR through
the FSW program.13 In 2012, a temporary pause was imposed on the acceptance of new FSW
applicants from which applicants with valid job offers and students pursuing Ph.D. studies in
Canada were exempt. This pause was not removed until May 2013 allowing CIC to achieve
the goal of processing all FSW applicants by the end of 2014.14

Modernized selection criteria for the FSW program were launched in May 2013 by CIC,
making the FSW program faster and more flexible for temporary foreign workers and inter-
national student graduates with Canadian work experience to stay in Canada permanently.
As of January 2013, the work experience requirement was reduced from 24 months to 12
months. Also, the time to accumulate work experience increased to 36 months for workers in
high-skilled occupations (Immigration, Refugees and Citizenship Canada, 2012, 2013, 2014,
2015a). Given specific policies that aimed to promote the opportunities for international doc-
toral students in getting PR during their studies as well as fewer restrictions on this group,
2011-2014 can be considered as a period of less-restrictive PR policies.

From 2015 up to present: Restrictive policy period On January 1, 2015, IRCC introduced
a new immigration scheme, Express Entry (EE), under which most applications are processed
in six months or less. The EE system is intended to help prevent backlogs and better coordinate
application volumes with the annual immigration level plan. The EE selection criteria value
the most core/human capital factors, skill transferability factors, and arranged employment,
and hence, the system is in favor of young, highly educated potential applicants with Cana-
dian experience and fluency in English/French Immigration, Refugees and Citizenship Canada
(2016).

In general, the new EE system gives favourable conditions to international students in
Canada as their qualities including a high level of educational attainment and Canadian work
experience match well with the requirement of the immigration system. However, the new
system does not provide any specific policies that support current doctoral students in Canada.
It is still hard for them to obtain PR during their study as the advantages of the new EE system
can only be applied to international Ph.D. students after they graduate, which can take several
years. At the same time, the system provides the same open door to all other potential Eco-
nomic Class immigrants from all over the world and, therefore, creates tougher competition for
international doctoral students in Canada.

The most recent change that favours international students is the revision to the EE system
in 2016 in which extra points were awarded toward PR for international graduates who attended
Canadian universities Immigration, Refugees and Citizenship Canada (2017). Moreover, inter-
national students were permitted to count half of their time in Canada while in school towards
the citizenship requirement to a maximum of one year. Despite these changes, this period is
still labeled as a restrictive policy period.

13https://www.canada.ca/en/immigration-refugees-citizenship/corporate/publications-manuals/operational-
bulletins-manuals/bulletins-2011/351-november-4-2011.html

14https://www.canada.ca/en/immigration-refugees-citizenship/corporate/mandate/policies-operational-
instructions-agreements/ministerial-instructions/other-goals/mi5.html
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Work permit policies

From 1988 to 2005: Restrictive policy period In the period from 1988 to 2005, immigration
policies related to work opportunities during a Ph.D. study or after graduation were restrictive.
There are no specific policies that enhance off-campus or post-graduation work opportunities
for international students. Before April 2006, international students may work on campus at
the institution where they study without a work permit if they have valid study permits and
are full-time students at a public or private post-secondary institution. When a pilot project
was launched on April 18, 2005, international students were allowed to work in Canada for
two years after their graduation, rather than one year. Particularly, international students at
Canadian post-secondary institutions were allowed to work in Canada, outside of Montreal,
Toronto, and Vancouver, for a second year after their graduation.

Another change to the international student program in 2005 was that the government of
Canada streamlined the Study Permit application process. From 2005, international students
could obtain a study permit that was valid for the full length of their intended period of study,
and students in post-secondary studies could transfer between programs of study and institu-
tions (public and private) without first making an application to CIC (Immigration, Refugees
and Citizenship Canada, 2005, 2006).

From 2006 to present: Less restrictive policy period Under another pilot project, start-
ing from April 2006 onward, international students at public post-secondary institutions were
allowed to work off-campus while completing their studies so that they could accumulate Cana-
dian labour market experience and gain a better understanding of Canadian society.

In June 2008, the e-Channel to the off-campus work permit program was first released.
International students in Canada also saw significant changes in 2008 to the PGWP Program in
which full-time international students who graduate from a Canadian university and/or college
were offered an open work permit with no restrictions on the type of employment with an option
to extend the duration for up to three years. The PGWP program also allowed international
student graduates to work at any location across the country.15 In 2009, CIC modernized
the immigration system by extending additional online application services to international
students and their spouses already living in Canada. During the 2009-2010 period, CIC issued
over 16,400 off-campus permits and more than 18,300 post-graduation permits (Immigration,
Refugees and Citizenship Canada, 2007, 2008, 2009, 2010, 2011a).

The combination of the CEC program and updates to the PGWP program significantly
increased the opportunity for international students to stay in Canada by allowing them to work
up to three years after graduation. This, in turn, gave international students the opportunities
to accumulate Canadian work experience that makes them eligible for immigration programs
under the Economic Class.

A milestone in the international student program was marked in 2014 as eligible study
permit holders could qualify to work off campus without a work permit.16 From June 2014, a

15Before 2008, eligible graduates must secure pre-arranged employment that must be related to their field of
study prior to applying for a work permit.

16Prior to June 1, 2014, international students studying at public and certain private post-secondary institutions
who wish to work off-campus were required to apply for a work permit. Since June 1, 2014, some study permit
holders can qualify to work off campus without a work permit. Under the new regulations, international students



4.3. Data 65

study permit became invalid 90 days after a student completed their study. After that, graduate
students are required to have a valid work permit or other authorization to remain and work
in Canada. However, eligible international students can work full-time while waiting for the
approval of their PGWP application (Immigration, Refugees and Citizenship Canada, 2012,
2013, 2014, 2015a).

4.3 Data

4.3.1 The Longitudinal Immigration Database
The IMDB is an annual Canadian data set that combines administrative files on immigrant ad-
missions and non-PR permits from IRCC, and tax data from Canada Revenue Agency (CRA).
The IMDB is unique for two reasons. First, it contains detailed information on (i)the socio-
demographic characteristics of immigrants who landed and received PR, in Canada since 1980
and (ii)permits of non-PRs since 1980. Second, it has linked tax data of PRs and non-PRs
since 1982 if they ever filed tax returns. The data on non-PR permits include information on
the type of permit (i.e., Work Permit, Study Permit, Refugee Claims, or other types of claims),
effective date, valid date, as well as personal data of all non-PRs admitted since the 1980s
such as country of last residence, birth year and month, and the number of permits. Thus,
the IMDB allows for the study of immigration status, study duration, duration to PR, tempo-
rary/permanent retention, and labour market outcomes of all non-PRs in Canada including the
universe of international students. Further, the long nature of this panel allows for observing
and investigating behaviours and outcomes of international students under varying economic
conditions and immigration policies.17

4.3.2 Data Construction
Sample Selection

My sample includes individuals who first came to Canada as international Ph.D. students,18

with an effective date of their first study permits between 1988 and 2014. This is to ensure
that the individuals in my sample are newly arrived international Ph.D. students and that I can
observe their history in Canada for at least five years.19 I exclude from my sample individuals

pursuing academic, vocational, or professional training programs offered by designated learning institutions are
allowed to work off-campus for up to 20 hours per week during the school year, and full-time during the regularly
scheduled academic breaks. Study permits holders of language programs are not eligible to work off-campus.

17Non-PRs are not considered immigrants. They come from other countries and have a work permit or a study
permit, or they are refugee claimants. They are allowed to be in Canada for the period of time indicated on their
permit. An international student is a person authorized by the Canadian government to enter Canada with the
intention of pursuing an education.

18Their first permit in Canada is a study permit at the Ph.D. level.
19As the permit file includes information of all non-PRs’ permits that are recorded by IRCC since 1980, the

first study permit of all individuals in the sample could be either their first permit since arriving in Canada or
a subsequent permit of a Ph.D. student who already commenced their study before the 1980s. Individuals with
the first study permit recorded in the IMDB being effective from 1986 and beyond are very likely to be new
international Ph.D. students in Canada. However, I only include in my sample individuals who started their Ph.D.
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who have two or more gaps of at least 180 days between their study permits.20 I only include
in my sample males or females between 22 and 30 years old at the time of arriving in Canada
as international students. Students whose first province of destination is Quebec as well as
Yukon, Northwest Territories, and Nunavut are also not included.21 Anyone who has a previous
attachment with Canada; e.g., being a PR in the past or having their first tax year before the
effective year of their first study permit is excluded from my sample. All observations with
missing information are also excluded. My final sample includes 15,705 individuals.

Study Duration

To construct the study duration of an individual, I utilize two sources of data - the study-permit
history and tax data - to identify the start date and the end date of the study period. Although
the study permit data allow for identifying the valid date of the last study permit and therefore
a calculation of study duration based on permit records, a drawback of this approach is that it
can only be applied to international students who are not PR during their study period. Those
who become PR at any point during their study period no longer need to obtain a study permit.
Another issue with this approach is that many international students may not remain in Canada
or study until the end date of their last study permit. Therefore, calculating the study period
length based only on permit data does not yield accurate durations.

For the above reasons, I primarily use tax data to determine the study period. First, I assume
that the start date of an individual is the effective date of their first study permit unless the tax
data indicate differently. Second, I use information from tax data to identify the end date of
their study period. In any particular year, if an individual has a positive educational amount
and a positive tuition amount on their tax return, I assume the person studied in this year. The
study period continues if they study continuously between the years, or if there is any gap in
the period, the gap is of at most one year. After identifying the last year of the study period,
I use the monthly educational amount to calculate how many months an individual studied in
the last year.22 For those who do not have any tax data, I impute their study duration using
the study duration distribution of international Ph.D. students with short duration (i.e., students
who finished their study in less than two years after the starting year). It is important to note
that the main disadvantage of this approach is that, although a majority of Ph.D. students do file
tax returns as they are likely to have income through teaching assistance, research assistance,

studies from 1988 onward. This is because in the initial years, 1986 and 1987, when Canada started to receive
international students, the number of international Ph.D. students is low, and the drop-out rate after one year is
high. Thus, these periods are likely not indicative of what is going on in the economy or with the policies. I
allow in my sample the students starting their study in 2014 at the latest so that I can observe the tax records of
individuals in my sample for at least five years.

20There is a small proportion of international students in my sample who go in and out of education several
times. These students are not included under the scope of this analysis because their education history is likely
driven by other factors not considered here.

21Students arriving in Quebec are excluded because Quebec has immigration programs that are different from
the federal programs. PhD students in Yukon, Northest Territories, and Nunavut are also not included because
they only account for a significantly small proportion of the sample.

22Monthly educational amounts by year are provided in Table B.3 of the Appendix. The education deduction
amount for full-time students represents the calculated amount that a tax filer may claim for each whole or part
month during the tax year in which they were enrolled as full-time students in a qualifying program. This amount
is calculated by the CRA.
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or other on-campus/off-campus work, there are students that did not file a tax return every year
throughout their study period and/or after that. As a result, identifying the end date based on
tax data may result in an under-calculation of the actual length of one’s study period. Despite
that, I choose the latter approach as it provides a more reliable calculation of the length of the
study period.

PR status at the end of the Study Period

To determine whether an individual has PR status at the end of their study period or at gradu-
ation, I use the following definition. If the landing year is before or the same as the last year
of study, then I assume that the student has PR during their study period. When running sensi-
tivity analysis with this outcome, I also apply two other different definitions to test whether the
timing of PR status matters. First, if the landing year is before the last year of study, or if the
landing year is the same as the last year of study and the landing month is before September,
then I assume that the student has PR during their study period. Second, if the landing year is
before the last year of studying, or if the landing year is the same as the last year of study and
the landing month is no later than the last month studying in the final year, then I assume that
the student has PR during their study period.

Retention of International Ph.D. Students after the End of the Study Period

At the end of their study period, international students who have PR have the right to stay and
work in the country. Meanwhile, those without PR have to apply for a work permit to work
in Canada as a temporary foreign worker or a visitor visa to remain in Canada as a visitor.
Otherwise, they are required to leave the country. In this paper, I study the temporary retention
of international Ph.D. students in Canada in the year following the end of the study period. To
examine their retention decision, I use the tax data of the year following graduation or study
completion. A person is considered to have left the country if one of these conditions holds:
(1) they do not have any tax record in this year or, (2) they have a tax record in this year, but
the tax record indicates that they are a non-resident. Otherwise, they are assumed to remain in
Canada.

4.3.3 Sample Statistics
Table 4.1 shows descriptive statistics of the sample. Of 15,705 individuals, 65% of them are
males. The average age at arrival is 26.39. Ontario is the province that attracts the largest
number of international Ph.D. students, 45% of the sample. British Columbia and Alberta
rank second and third with 23% and 18% of the total number of international Ph.D. students,
respectively. Other provinces welcome a much smaller proportion of international doctoral
students. In terms of the arriving cohort, the number of international doctoral students increases
significantly over the period. In the initial period from 1988 to 1990 and from 1991 to 1995,
there are approximately 3 and 4 percent of the sample, respectively. However, it almost triples
in the next five years from 1996 to 2000 compared to the previous period, from 4% to 11%.
The number of international Ph.D. students continued to increase with about 30 percent of
the sample arriving in the last period, 2011 to 2014. With regards to their region of birth,
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Table 4.1: Descriptive Statistics

Gender Region of birth
Male 0.65 America 0.16

Female 0.35 Europe 0.14
Average age at arrival 26.39 Africa 0.06

Asia 0.63
Ocean and Antarctica 0.01

Arriving cohort Province of Destination
1988-1990 0.03 NFL, PEI, NS and NB 0.08
1991-1995 0.04 ON 0.45
1996-2000 0.11 MA and SA 0.07
2001-2005 0.20 AL 0.18
2006-2010 0.30 BC 0.23
2011-2014 0.31

Length of study period by tax data Average length of study period
<=12 months 0.19 All 45

From 12 to 24 months 0.10 Studied in more than 48 months 65
From 24 to 36 months 0.08 Having PR during their study period 0.39
From 36 to 48 months 0.14 Retention
More than 48 months 0.49 With PR 0.87

Without PR 0.39

NFL: Newfoundland and Labrador, PEI: Prince Edward Island, NS: Nova Scotia, NB: New Brunswick, ON:
Ontario, MA: Manitoba, SA: Saskatchewan, AL: Alberta, BC: British Columbia

63% of the students come from Asia, 16% of them are from America, and 14% of them come
from Europe. Over the 1988-2014 period, Canada also welcomes approximately 940 African
students and 160 students from Oceania and Antarctica, an equivalence of 6% and 1% of the
sample, respectively.

In terms of the length of the study period by tax data, the drop-out rate among Ph.D. stu-
dents is relatively high. Approximately 20% of the sample study for less than or equal to one
year and about 10% of the sample study from 12 to 24 months. Those who study for more than
48 months account for approximately half of the sample, and this is the group that is the most
likely to complete their Ph.D. study. The average length of the study period for everyone in
the sample is 45 months, and the average for those who study for more than 48 months is 65
months. Among the international Ph.D. students who finished their studies, 39% of them had
PR during their study period. Lastly, regarding their retention, 87% of the students who had
PR at the end of their studies remained in Canada in the following year, while only 39% of the
students without PR are observed to remain in Canada shortly after their studies.
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4.4 Methodology

4.4.1 Duration Analysis with Time-Varying Covariates
In this study, I am interested in studying the effects of economic conditions and immigration
policies on the length of the study period of international doctoral students in Canada. Because
economic conditions vary and immigration policies change over time, these covariates are time-
varying. Therefore, I use the Cox regression model with time-varying covariates to estimate
the effects of economic conditions and immigration policy changes on the study duration of
these international Ph.D. students.

The general hazard model for failure time proposed is:

λ(t|X) = λ0(t)e(β′X), (4.1)

where λ0 is the baseline hazard function and β′ is a vector of regression coefficients and X is a
vector of time-fixed covariates. λ0(t) = eα(t) is the baseline hazard function at time t. The risk
associated with the covariate values is reflected in the term e(β′X).

An extended version of the Cox proportional hazard model that allows for time-varying
covariates is as follows (Xue and Lai, 2017):

λ(t|Z(t)) = λ0(t)e(β′X+γ′Y(t)), (4.2)

where β′ and γ′ are coefficients of time-fixed and time-varying covariates, respectively. Z(t) is
a vector of both time-fixed covariates (X) and time-varying covariates (Y(t)).
The hazard ratio is a non-constant hazard rate, and it is as follows:

Hazard Ratio =
λ(t; Z∗(t))
λ(t; Z(t))

= e(β′(X∗−X)+γ′(Y∗(t)−Y(t)). (4.3)

In the context of this study, the set of time-varying covariates includes indicator variables
that describe the difficulty level of immigration policy including work permit policy and PR
policy, an indicator of recession, and the unemployment rate.23 The time-varying covariates
are recorded at the annual level. Other time-fixed covariates include gender, age at arrival,
region of birth, and the first province of destination. The outcome of interest for the time-
varying duration analysis is the length of the study period.

4.4.2 Logistic Regression
To study the probability of becoming a PR among international Ph.D. students in Canada and
their probability of retention after the study period, I employ binary logistic regressions. In
the case when the response of a subject takes one of two values 0 or 1, the logistic regression
model is as follows:

logit
{
PR(Y = 1|X)

}
= log

{ Pr(Y = 1|X)
1 − Pr(Y = 1|X)

}
= β′X, (4.4)

23The unemployment rate reflects general fluctuations of the labour market, and recession indicator reflects
whether there is a big shock to the economy in a specific year.
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where β is a vector of coefficients and X is a vector of explanatory variables including a con-
stant term. Solving for the probability Prob(Y = 1|X) in the logit model gives the following
equation:

Prob(Y = 1|X) =
e(β′X)

1 + e(β′X)
. (4.5)

Outcome variables in the logistic regressions are whether sample individuals obtained PR status
at the end of their study period and whether they remain in Canada in the year following
the end of their study period. To study the probability of getting PR status at the end of the
study period, I use explanatory variables that reflect the economic conditions and immigration
policies in the first year of their Ph.D. study. Meanwhile, for the retention outcome, I use
the economic conditions and immigration policies in the last year of their study period. I
also include other demographic variables such as gender, age at arrival, region of birth, and
province of destination. Finally, I add to the regressions a variable that describes the length of
one’s study period.

4.5 Results

4.5.1 The Effects of Economic Conditions and Immigration Policies on
Study Duration

Table 4.2 gives the parameter estimates from a time-varying duration analysis of the inter-
national doctoral students’ study duration. Column (1) shows the estimated results from the
analysis that employs the whole sample. With regards to the economic conditions, while there
is no significant impact of recessions, a higher unemployment rate significantly increases the
hazard rate and therefore shortens the study duration. One explanation for this result is that
when the unemployment rate is high, it is harder for everyone including international Ph.D.
students to find jobs. As a result, it becomes more challenging to pay for the living cost and
tuition fees for those who are out of their funding period. Since Ph.D. students are more likely
to be adult students or have a family to take care of, they are more likely to struggle when
the unemployment rate is high and hence to finish their studies earlier due to unfavourable
economic conditions. Another possible explanation is that with the high unemployment rate,
international Ph.D. students may face reduced future job opportunities. As a result, it is less
likely for them to be able to accumulate work experience to be eligible for PR application, not
to mention the more limited opportunity to become PR given the lack of jobs in the domestic
labour market. Consequently, international Ph.D. students may wish to finish their studies ear-
lier. They may leave Canada for a different labour market by going back to their home country
or going to another country.

It is important to note that this result for international Ph.D. students is not consistent with
the findings for domestic students. Von Wachter (2020) finds that under unfavourable market
conditions, domestic students may either delay graduation or move to a different local labour
market. For international Ph.D. students, moving to a different labour market may require them
to graduate early, i.e. shorten their study duration, and relocate. However, unlike domestic
students, delaying graduation might not be an option for all international Ph.D. students as
they may have limited resources in a foreign country. They are less likely to get access to other
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Table 4.2: Estimates for the Proportional Hazard
Model with Time-Varying Covariates of the Study

Duration

Regressors Estimates
1988-2014 1988-2013

Female -0.03 -0.03
[0.02] [0.02]

Age at arrival -0.01** -0.01**
[0.00] [0.00]

Destination province
Alberta -0.27*** -0.2***

[0.03] [0.03]
British Columbia -0.46*** -0.29***

[0.04] [0.04]
MA-SA -0.44*** -0.29***

[0.04] [0.02]
NFL-PEI-NS-NB -0.45*** -0.11

[0.04] [0.09]
Region of birth

Africa -0.2*** -0.28***
[0.03] [0.03]

America -0.31*** -0.47***
[0.04] [0.04]

Europe -0.29*** -0.45***
[0.02] [0.04]

Oceania or Antarctica -0.12 -0.47***
[0.09] [0.04]

Recession 0.01 0.00
[0.02] [0.03]

Unemployment rate 0.11*** 0.10***
[0.01] [0.01]

WP policies 0.02 0.01
[0.02] [0.02]

PR policies 0.11*** 0.07***
[0.02] [0.02]

No. of observations 65,850 61,385

NFL: Newfoundland and Labrador, PEI: Prince Edward Is-
land, NS: Nova Scotia, NB: New Brunswick, ON: Ontario,
MA: Manitoba, SA: Saskatchewan, AL: Alberta, BC: British
Columbia

funding sources, and they may have less support when studying overseas as international Ph.D.
students. These factors may result in a shorter study period for international Ph.D. students
during high unemployment periods.
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With regard to immigration policies, the results indicate that after-graduation work permit
policies do not have significant impacts on the study duration of international Ph.D. students.
Meanwhile, when PR policies are less restrictive, the hazard rate for the students is higher, and
hence the study duration is shorter. It is possible that when it is easy to get PR during the study
period, international doctoral students are at no disadvantage compared to domestic students
when it comes to the labour market, which allows them to graduate earlier. Another reason for
shorter study durations during less restrictive PR periods is that having PR allows the students
to remain permanently in Canada without the need to obtain any permits. In contrast, if they
do not receive PR during their study, they may need to stay longer in the program to be eligible
for a temporary work permit after graduation or PR application, or simply to remain in Canada
as international students.

Besides economic conditions and immigration policies, age at arrival, destination province,
and region of birth also significantly correlate with the study duration. The results indicate that
younger students tend to have shorter study durations. International Ph.D. students whose first
province of destination is Ontario have, on average, a higher hazard rate, or a shorter study
duration, than students arriving in different provinces. International Ph.D. students originating
from Asia are more likely to spend more time in education than those coming from Africa,
America, Europe, or Oceania and Antarctica.

Since the censoring rate is high for the group of students in the sample who started in the
last few years of the study period, I run a sensitivity analysis with the restricted sample from
1988 to 2013. A similar pattern of results for this sample is illustrated in Column (2).

4.5.2 The Effects of Economic Conditions and Immigration Policies on
the Probability of Getting PR during the Study Period

To estimate the probability of getting PR during the study period, I use the measures of eco-
nomic conditions and immigration policies at a student’s arrival time. Specifically, I am inter-
ested in estimating how the initial context of both labour market and immigration policies at
arrival time affects the probability of getting PR within the Ph.D. students’ study period. I run
the analysis with the sub-sample of the students who started in 2010 or before so that the indi-
viduals are potentially observed for at least 8 years.24 I also include a variable that indicates the
length of one’s study period to account for the fact that everyone has a different study period
length. Table 4.3 exhibits the marginal effects from logistic regressions in which the outcome
variable is whether the individual receives PR status within their study period.25 Columns (1),
(2), and (3) have the same explanatory variables and differ from each other only in the way
the outcome variable is defined.26 Findings in Column (1) indicate that a higher age at arrival

24For those who have not finished their study by 2018 - the last year that their tax data is available, I can
observe whether they have PR within at least their eight years of studying.

25Regression coefficients are reported in Table B.4 of the Appendix.
26In Column (1), an individual is assumed to have PR status during their study period if their landing year is

before or the same as the final year of study. Meanwhile, in Column (2), an individual is assumed to have PR
status during their study period if the landing year is before the last year of study, or if the landing year is the
same as the last year of study, and the landing month is before September. Lastly, in Column (3), having PR status
during one’s study period is defined when the individual’s landing year is before the last year of studying, or if the
landing year is the same as the last year of studying, and the landing month is before the last month of studying
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Table 4.3: Estimates for the Logit Model:
The Probability of Getting PR During the Study Period

Regressors Marginal Effects
(1) (2) (3)

Female -0.012 -0.009 -0.009
[0.008] [0.008] [0.008]

Age at arrival 0.011*** 0.012*** 0.011***
[0.002] [0.002] [0.002]

Destination province
Alberta 0.011 0.004 0.009

[0.010] [0.010] [0.010]
BC -0.061*** -0.059*** -0.059***

[0.010] [0.010] [0.010]
MA-SA -0.014 -0.011 -0.016

[0.014] [0.014] [0.014]
NFL-PEI-NS-NB -0.056*** -0.068*** -0.052***

[0.016] [0.016] [0.016]
Region of birth

Africa 0.022 0.02 0.027*
[0.015] [0.015] [0.015]

America -0.301*** -0.285*** -0.291***
[0.009] [0.009] [0.009]

Europe -0.164*** -0.152*** -0.159***
[0.010] [0.010] [0.01]

Oceania or Antarctica -0.280*** -0.277*** -0.277***
[0.028] [0.026] [0.027]

Recession -0.004 -0.002 0.00
[0.012] [0.012] [0.012]

Unemployment rate -0.007** -0.006* -0.005*
[0.003] [0.003] [0.003]

WP Policies - Less Restrictive -0.117*** -0.121*** -0.134***
[0.019] [0.019] [0.018]

PR Policies - Less Restrictive 0.063*** 0.063*** 0.057***
[0.017] [0.017] [0.017]

Years of study
4-to-5 years 0.312*** 0.304*** 0.307***

[0.008] [0.008] [0.008]
More than 5 years 0.499*** 0.505*** 0.506***

[0.008] [0.008] [0.008]
No. of observations 10660

NFL: Newfoundland and Labrador, PEI: Prince Edward Island, NS: Nova Scotia,
NB: New Brunswick, ON: Ontario, MA: Manitoba, SA: Saskatchewan, AL: Alberta,
BC: British Columbia
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correlates with a higher probability of obtaining PR status while studying. A better chance of
having PR status is also observed among students that have Ontario as their destination and
among Asian students. In addition, as one would predict, the length of an individual’s study
duration also affects the probability of getting PR status. In particular, the longer the study
period, the higher the probability of becoming a PR.

Arriving in Canada among adverse economic conditions, i.e., high unemployment rates,
negatively affects Ph.D. students as it is associated with a lower probability of getting PR
during their study period. Particularly, a one percentage point increase in the unemployment
rate at arrival reduces the probability of getting PR during their study period by one percentage
point, and the result is statistically significant at the 5% confidence level. Again, the results
show no significant impact of the recession indicator for the analysis sample.

Regarding immigration policies, I find that immigration policies, both work-permit and PR
policies, have significant impacts on the probability of getting PR during their study period.
Compared to students who came to Canada in a year with more restrictive PR policies, the
probability of getting PR status while studying increases by 6.3 percentage points for students
who arrived in Canada when the PR policies are less restrictive. The result that easy PR poli-
cies at arrival time lead to a better chance of getting PR status for international Ph.D. students
during their study is intuitive. In less restrictive policy periods (1992-2007 and 2011-2014),
the immigration system witnessed significant changes that work in favor of international Ph.D.
students, which, in turn, improved the probability of getting PR during their study. They in-
cluded a focus on a human capital selection model to attract immigrants with high levels of
human capital, changes in the point system that emphasizes the importance of human capital,
and an immigration program that aimed specifically toward international Ph.D. students.

In contrast, the finding that less restrictive after-graduation work-permit policies reduce
the probability of having PR status is not straightforward. The work permit policies became
less restrictive starting from 2006 when a pilot project was launched followed by new policies
introduced in 2008 that allow international students to work off-campus while studying and
allowed full-time international students who graduate from a Canadian university and/or col-
lege to work in Canada for up to three years with no restrictions on employment types. When
work permit policies are easier, it is possible that having PR status becomes less valuable as
international students are allowed to remain and work in Canada with an open work permit.

4.5.3 The Effects of Economic Conditions and Immigration Policies on
the Retention Rate in the Year following the End of the Study Pe-
riod

At the end of their study period or at graduation, international Ph.D. students either leave
Canada or remain in the country as temporary foreign workers, visitors, or PRs. To be eligible
to stay, generally, they need to get a work permit or PR status. My initial exploratory analysis
shows that almost all international Ph.D. students who obtained PR during their study period
stay in Canada after graduation. Therefore, for the group of students with PR status, I only
study the effects of economic conditions on their retention probability. Meanwhile, for the
group of students without PR status at the end of their study period, I study the effects of both

in the final year.
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economic conditions and immigration policies on their retention outcomes. In this analysis, I
employ the economic conditions and immigration policies in the final year of an individual’s
study period because they are most relevant to the person’s decision of whether to stay as
well as his/her eligibility of staying in Canada after completing their studies. An individual
is assumed to leave Canada if one of the two following conditions hold: (i) no tax data are
available in the year following the end of the study period, or (ii) a tax return is available in this
year, but it indicates a non-resident status of the individual. I also restrict the analysis to the
sample of international doctoral students who started in 2010 or before and finished their study
period in 2017 or before. By restricting the starting year to 2010, I can assure that everyone
is given an 8-year tax window, and by restricting the end year to 2017, I can observe whether
they stayed in Canada in the year following the end of their study as the tax data are only
available up to 2018. The marginal effects of economic conditions and immigration policies on
the probability of remaining in Canada one year after the end of the study period are shown in
Table 4.4.27 Column (1) shows the regression results from the sample of students who have PR
at the end of their study period.28 Column (2) shows the results from the analysis of individuals
without PR at the end of their study period. The regression results for those who are non-PR
when they left their program but study at least four years are shown in Column (3). Finally,
Column (4) demonstrates the results for non-PR students who study less than four years.

As can be seen from all of the columns in Table 4.4, the probability of remaining in Canada
in the year after the end of the study period significantly correlates with many explanatory
variables. It is lower for females than for males and is higher for individuals who arrive at
an older age. Students from Africa are the most likely to remain in Canada one year after
graduation followed by students from Asia, Europe, America, and Oceania and Antarctica.
International Ph.D. students studying in Alberta and Manitoba-Saskatchewan have a higher
probability of staying than those from Ontario. For example, in Column (2), the marginal
effects of arriving in Alberta and Manitoba-Saskatchewan are 6.3 and 7.6 percentage points,
respectively.

For students with PR at graduation or the end of their study period, results from Column
(1) show that economic conditions seem to not affect them. The higher unemployment rate
does not affect the retention probability. The recession indicator negatively correlates with the
probability of staying, but this result is significant only at the 10% confidence level. These
results are driven by the fact that almost all students with PR remain in Canada in the year
following the end of their study period.

However, the results from Column (2) indicate that students who do not have PR are af-
fected by both economic conditions and immigration policies. In particular, in an economic
downturn, whether it is a recession or a high unemployment rate, the probability of remaining
in Canada after their study period among international Ph.D. students is reduced. In particular,
a one percentage point increase in the unemployment rate lowers the probability of staying by
1 percentage point and a recession reduces the probability by 3 percentage points. Compared to
the economic conditions, immigration policies have an even larger impact. Both less restrictive
PR and work permit policies significantly improve the likelihood of remaining in Canada after

27Regression coefficients are reported in Table B.5 of the Appendix
28Under this analysis, an individual is assumed to have PR status during their study period if their landing year

is before or the same as their final year of study.



76Chapter 4. The Effects of EconomicConditions and Immigration PolicyChanges on International Ph.D. Students inCanada

Table 4.4: Estimates for the Logit Model: The Probability of Remaining in
Canada in the Year Following the End of Study Period

Regressors Marginal Effects
(1) (2) (3) (4)

Female -0.014 -0.035*** -0.071*** -0.017
[0.012] [0.012] [0.021] [0.014]

Age at arrival 0.007*** 0.010*** 0.011** 0.009***
[0.003] [0.003] [0.005] [0.003]

Destination Province
Alberta 0.051*** 0.063*** 0.026 0.087***

[0.012] [0.016] [0.028] [0.020]
BC -0.012 -0.01 -0.048* 0.012

[0.014] [0.014] [0.025] [0.017]
MA-SA 0.054*** 0.076*** 0.077* -0.073**

[0.015] [0.024] [0.040] [0.030]
NFL-PEI-NS-NB 0.022 -0.033* -0.047 -0.024

[0.023] [0.02] [0.043] [0.023]
Region of birth

Africa 0.033* 0.045* 0.123** 0.023
[0.018] [0.026] [0.052] [0.029]

America 0.003 -0.145*** -0.158*** -0.132***
[0.025] [0.013] [0.026] [0.015]

Europe -0.047** -0.129*** -0.125*** -0.127***
[0.019] [0.014] [0.028] [0.016]

Oceania or Antarctica -0.202 -0.171*** -0.198** -0.148***
[0.134] [0.038] [0.081] [0.041]

Recession -0.02 -0.033* -0.155*** 0.013
[0.012] [0.018] [0.033] [0.022]

Unemployment rate 0.008 -0.01** 0.002 -0.013**
[0.006] [0.005] [0.011] [0.006]

WP policies - Less restrictive - 0.166*** 0.102*** 0.197***
- [0.014] [0.026] [0.017]

PR policies - Less restrictive - 0.05*** -0.052* 0.099***
- [0.019] [0.031] [0.022]

Years of study
4-to-5 years -0.024 0.199***

[0.020] [0.016]
More than 5 years -0.029* 0.24***

[0.017] [0.016]
No. of observations 3,970 6,680 2,245 4,435

(1) Students who have PR at the end of their study period; (2) Students who do not receive PR at
the end of their study period; (3) Students who do not receive PR at the end of their study period
and study at least four years; (4) Students who do not receive PR at the end of their study and study
less than four years.
NFL: Newfoundland and Labrador, PEI: Prince Edward Island, NS: Nova Scotia, NB: New
Brunswick, ON: Ontario, MA: Manitoba, SA: Saskatchewan, AL: Alberta, BC: British Columbia
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the students finish their studies. Easy PR policies increase the probability of staying among in-
ternational Ph.D. students by 5 percentage points, while holding everything else constant, easy
WP policies improve the probability by approximately 17 percentage points. Last, another im-
portant factor that determines the retention probability for students without PR is the length of
their study period. In particular, non-PR students who study less than four years are less likely
than other students to remain in Canada after finishing their studies. Compared to those who
study less than four years, the probability of remaining in Canada in the year following the
end of the study period increased by 20 percentage points among students who study between
4 to 5 years and by 24 percentage points among students who study more than 5 years. One
potential explanation is that students who study for less than four years have dropped out from
their study program and left the country as they do not qualify to stay or do not wish to do so.

I continue to divide the non-PR students sample into two sub-groups. Column (3) includes
students who study for at least four years so they are likely to complete their doctoral study and
qualify to stay, and Column (4) consists of students with less than four years of studying, so it
is likely that they drop out from their Ph.D. program at some point. By running the analysis
separately for the two groups, I can further analyze whether the impacts of economic conditions
and immigration policies vary between those who are likely to complete their study and those
who are not. Some of the results from Column (3) and Column (4) are worth mentioning. First
of all, similar to the results from Column (2), economic conditions seem to discourage non-PR
students to stay. A recession statistically and significantly reduces the probability of staying
among students who study for at least four years by about 15.5 percentage points, while a high
unemployment rate is a factor that lowers the probability of staying among drop-out students
with a 1 percentage point increase in unemployment rate lowering the retention probability by
1.3 percentage point. It is possible that when the unemployment rate is high, it is harder for
drop-out students to secure a job to remain in Canada. Meanwhile, for those who are likely to
complete their study, the high unemployment rate does not significantly impact them, unless
the adverse economic conditions lead to unfavourable condition, or a recession, which makes
them less likely to stay. As Ph.D. graduates, they may have other and better outside options
that allow them to move out of Canada when the economy is in a recession.

With immigration policies, both less-restrictive policies for work permits and PR in the last
year of their study period significantly improve the probability of retention among students who
study less than four years. As explained above, students with less than four years of studying
are likely to have not completed their doctoral study, so it is likely that their probability of
staying relies on the openness of immigration policies and general economic conditions at the
end of their study period. In contrast, for those who study at least four years, the results are
slightly different. When Canada makes it easier for them to obtain a work permit after the end
of their study, they are more likely to stay. However, when it is easier to get PR in the last year
of their study, it seems that they are less likely to stay. It may be possible that for these non-PR
students, as they did not have PR during their study, they are at a disadvantage when applying
for jobs in the Canadian labour market, and therefore do not stay, given that they likely have
job opportunities in other countries.



78Chapter 4. The Effects of EconomicConditions and Immigration PolicyChanges on International Ph.D. Students inCanada

4.6 Conclusion
International students, particularly doctoral students, are an important source of Canadian
labour supply either as temporary foreign workers or as potential Economic Class immigrants.
They tend to be young and have a high level of educational attainment and proficiency in at
least one of the two official languages of Canada. A majority of them have some Canadian
work experience and a local network that makes them well-adapted to Canada. Given the im-
portance of international students and the focus of the Canadian government on core/human
capital factors and skill transferability factors, there have been significant changes in immigra-
tion policies since the 1980s in order to attract and retain these high-quality candidates.

Like domestic students, international students are prone to business cycles. Along with
macroeconomic conditions, they are also very likely to be affected by immigration policies.
Nevertheless, these hypotheses have not been tested. In this paper, thanks to the availability of
the IMDB, I make use of both tax data and permit history of all non-PRs in Canada to examine
the effects of economic conditions and immigration policies on international doctoral students,
a particular group of international students. My outcomes of interest include international
Ph.D. students’ study duration, the probability of getting PR during their study period, and the
probability of remaining in Canada one year after their study completion.

My findings indicate that studying during an economic downturn is unfavourable for inter-
national Ph.D. students. Ongoing higher unemployment rates result in shorter study durations.
It is important to note that the result is not consistent with the “delayed graduation” behaviour
among domestic students during economic downturns that has been observed in the previous
literature. It is possibly due to the fact that international Ph.D. students have limited resources
and support, financially and psychologically, to stay in the program and sit out of the un-
favourable economic conditions. Also, international Ph.D. students who experience a higher
unemployment rate upon arrival are less likely to get PR status during their studies. It is highly
likely that during a period of high unemployment rate, due to limited job opportunities, it is
harder and takes longer for international Ph.D. students to accumulate enough work experi-
ence to qualify for PR. With regards to retention probability, in general, adverse economic
conditions are found to discourage international doctoral students to stay, particularly non-PR
students.

Findings also indicate that immigration policies significantly impact international Ph.D.
students in all interested outcomes. In many cases, Ph.D. students remain in the program
so that they can obtain PR status at graduation and be able to compete with other domestic
candidates in the labour market. Less-restrictive PR policies probably help the students to get
PR faster and shorten their study duration. Similarly, relaxed PR policies are also associated
with a higher probability of getting PR during the study period and encourage the students to
remain in Canada in the year following the end of their studies. Although easy work permit
policies also positively affect the likelihood of retention among these students, they negatively
correlate with the probability of getting PR during one’s study period. It may be due to the fact
that less restrictive work permit policies make PR less necessary in order to remain and work
in Canada.

In summary, changes in immigration policies and economic conditions have significant
effects on international Ph.D. students. Because international Ph.D. students are like domes-
tic students in that they are negatively affected by economic downturns, it is necessary for the
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government to alter immigration policies to support them. This occurred during the COVID-19
pandemic when Canada extended the PGWP for permit holders whose work permits expired
between September 20, 2021, and December 31, 2022. Recent immigration policies appear to
work successfully in temporarily retaining international Ph.D. students by giving them more
opportunities for PR in Canada. Depending on immigration goals, the government can adjust
the eligibility criteria for a work permit or PR. For example, if the government aims to en-
courage international Ph.D. students to remain until the end of their studies or to pursue higher
education in Canada, it should increase the eligibility requirements for PR or PGWP applica-
tions by requiring more years of education or a higher level of educational attainment obtained
at a Canadian institution. Similarly, to attract and retain international Ph.D. students in Canada,
the government should consider giving them an open work permit with a longer valid time or
launching specific immigration schemes, aside from the provincial nomination programs, that
give them incentives to apply for PR during their study and/or early after graduation. Given
that the majority of the students who have PR during their study period remain in Canada after
graduation, new policies should specifically target international Ph.D. students and give them
more opportunities to get PR while being a student to retain high-quality workers in Canada.
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Appendix A

Chapter 3 Appendix

Table A.1: Spearman’s rank correlation between Period 1 earnings and Period 2 earnings
conditional on Period 1 earnings decile - Dynamic Model

Deciles Actual Dynamic Model
1 0.28 0.26
2 0.32 0.32
3 0.32 0.3
4 0.32 0.29
5 0.33 0.29
6 0.36 0.32
7 0.41 0.35
8 0.46 0.39
9 0.54 0.46

10 0.73 0.66
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Table A.2: Comparison of 90/10 ratios of base-year earnings and long-run annuity values
under different mobility assumptions using replacement rate approach

10th 90th 90/10 Equalization
percentile percentile ratio ratio

Base year 13,400 100,600 7.51 -
Full mobility Homogeneous model 21,300 99,900 4.69 0.58

Fixed effect model 14,500 96,600 6.68 0.82
Dynamic model 20,500 101,200 4.94 0.61

Positive earnings mobility only Homogeneous model 26,900 134,400 5.00 0.61
Fixed effect model 18,900 118,200 6.24 0.77
Dynamic model 23,400 130,800 5.59 0.69

Negative earnings mobility only Homogeneous model 12,200 82,800 6.80 0.84
Fixed effect model 11,800 85,200 7.22 0.89
Dynamic model 12,300 86,100 7.02 0.86

Earnings mobility only Homogeneous model 21,000 102,100 4.86 0.60
Fixed effect model 15,700 99,900 6.37 0.78
Dynamic model 19,000 103,200 5.43 0.67

Employment risk only Homogeneous model 15,400 108,000 7.01 0.86
Fixed effect model 12,800 97,500 7.60 0.93
Dynamic model 15,600 109,000 6.99 0.86

Table A.3: Changes in long-run earnings inequality and equalization ratio over time using
replacement rate

10th percentile 90th percentile 90/10 ratio Equalization ratio
Base year 12,000 92,000 7.70 -

5 years Homogeneous model 19,000 97,000 5.18 0.67
Fixed effect model 15,000 95,000 6.4 0.83
Dynamic model 19,000 98,000 5.29 0.69

10 years Homogeneous model 22,000 100,000 4.60 0.60
Fixed effect model 16,000 97,000 6.16 0.79
Dynamic model 21,000 101,000 4.82 0.63

15 years Homogeneous model 23,000 100,000 4.31 0.56
Fixed effect model 16,000 96,000 6.03 0.78
Dynamic model 22,000 102,000 4.58 0.59

20 years Homogeneous model 24,000 100,000 4.09 0.53
Fixed effect model 16,000 95,000 5.96 0.77
Dynamic model 23,000 102,000 4.34 0.56
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Chapter 4 Appendix

Table B.1: Unemployment rate in Canada among the age group from
15 to 64 years old from 1986 to 2018

Year Unemployment rate (%) Year Unemployment rate (%)
1988 7.8 2004 7.2
1989 7.5 2005 6.8
1990 8.1 2006 6.3
1991 10.3 2007 6.0
1992 11.2 2008 6.1
1993 11.4 2009 8.3
1994 10.4 2010 8.1
1995 9.5 2011 7.5
1996 9.6 2012 7.3
1997 9.1 2013 7.1
1998 8.3 2014 6.9
1999 7.6 2015 6.9
2000 6.8 2016 7.0
2001 7.2 2017 6.3
2002 7.7 2018 5.8
2003 7.6

Source: CANSIM Table 14-10-0018-01 (formerly CANSIM 282-0002)
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Table B.2: Summary of Important Immigration Policies in Recent Years

Policy/Program Date Description of Changes
Effects on Int’l
Ph.D. Students
Work
Permit PR

Streamlining the SP
application process 2005

International students can obtain a study permit valid for the full length
of their intended period of study, and those in post-secondary studies can
transfer between programs of study and institutions (public and private)
without first making an application to CIC

N/A N/A

PGWP Program May 2005
International student graduates from a recognized Canadian educational
institution outside Montreal, Toronto and Vancouver can work after
graduation in Canada for an additional year (up to a total of two years)

Positive Positive

OCWP Program Apr 2006
Full-time international students with an OCWP at participating educational
institutions can work off campus during their studies for up to 20 hours
per week

Positive Positive

PGWP Program Apr 2008
International student graduates can obtain an open work permit (for up to
three years), with no restrictions on the type of employment and no
requirement for a job offer.

Positive Positive

Canadian
Experience Class Sep 2008

International student graduates with professional, managerial and skilled
work experience have access to a new immigration stream that allows
their education and work experience in Canada to be considered as key
selection criteria for permanent residence.

N/A Positive

Ministerial
Instructions Nov 2011

New FSW eligibility stream is launched for international students pursuing
doctoral studies. N/A Positive

OCWP Program Jun 2014
International students can qualify to work off-campus for up to 20 hours
per week during their studies without a work permit Positive Positive

Express Entry (EE) Jan 2015

EE is a new application management system for certain immigration
programs including Federal Skilled Worker Program, Federal Skilled
Trades Program, Canadian Experience Class and a portion of the Provincial
Nominee program

N/A Positive

Express Entry (EE) Nov 2016 Up to 30 points are awarded for eligible credential from programs in Canada N/A Positive

Source: Immigration, Refugees and Citizenship Canada (2005, 2006, 2007, 2008, 2009, 2010, 2011a,b, 2012, 2013, 2014, 2015a,b,
2016, 2017, 2018, 2019)
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Table B.3: Monthly Full-time
Education Amount for Tax

Purposes

Year Dollar per month
1983 to 1987 50
1988 to 1991 60
1992 to 1995 80
1996 100
1997 150
1998 to 2000 200
2001 to 2005 400
2006 to 2016 465

Source: IMDB Tax Dictionary (2018)
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Table B.4: Estimates for the Logit Model:
The Probability of Getting PR During the Study Period

Regressors Coefficient Estimates
(1) (2) (3)

Intercept -3.17*** -3.59*** -3.43***
[0.41] [0.41] [0.41]

Gender -0.08 -0.06 -0.06
[0.06] [0.06] [0.06]

Age at arrival 0.08*** 0.08*** 0.08***
[0.01] [0.01] [0.01]

Destination province
Alberta 0.08 0.02 0.06

[0.07] [0.07] [0.07]
BC -0.42*** -0.42*** -0.42***

[0.07] [0.07] [0.07]
MA-SA -0.10 -0.08 -0.11

[0.10] [0.10] [0.10]
NFL-PEI-NS-NB -0.39*** -0.48*** -0.37***

[0.11] [0.11] [0.11]
Region of birth

Africa 0.15 0.14 0.19*
[0.10] [0.10] [0.10]

America -2.23*** -2.19*** -2.21***
[0.09] [0.10] [0.09]

Europe -1.17*** -1.11*** -1.16***
[0.08] [0.08] [0.08]

Oceania or Antarctica -2.30*** -2.40*** -2.35***
[0.33] [0.35] [0.34]

Recession -0.03 -0.01 0.00
[0.08] [0.08] [0.08]

Unemployment rate -0.05** -0.04* -0.04*
[0.02] [0.02] [0.02]

WP Policies - Less Restrictive -0.81*** -0.85*** -0.94***
[0.13] [0.13] [0.13]

PR Policies - Less Restrictive 0.43*** 0.44*** 0.40***
[0.12] [0.12] [0.12]

Years of study
4-to-5 years 2.13*** 2.13*** 2.15***

[0.07] [0.07] [0.07]
More than 5 years 3.03*** 3.10*** 3.11***

[0.06] [0.07] [0.07]
No. of observations 10,660

NFL: Newfoundland and Labrador, PEI: Prince Edward Island, NS: Nova Sco-
tia, NB: New Brunswick, ON: Ontario, MA: Manitoba, SA: Saskatchewan, AL:
Alberta, BC: British Columbia
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Table B.5: Estimates for the Logit Model: The Probability of Remaining in
Canada in the Year Following the End of Study Period

Regressors Coefficient Estimates
(1) (2) (3) (4)

Intercept -0.34 -1.89*** -0.54 -2.22***
[0.76] [0.41] [0.69] [0.52]

Female -0.13 -0.17** -0.32*** -0.09
[0.10] [0.06] [0.09] [0.07]

Age at arrival 0.07*** 0.05*** 0.05** 0.05***
[0.03] [0.01] [0.02] [0.02]

Destination Province
Alberta 0.52*** 0.31*** 0.12 0.43***

[0.14] [0.08] [0.13] [0.10]
BC -0.11 -0.05 -0.22* 0.06

[0.12] [0.07] [0.11] [0.09]
MA-SA 0.61*** 0.37*** 0.35* 0.37**

[0.21] [0.11] [0.19] [0.14]
NFL-PEI-NS-NB 0.22 -0.17 -0.21 -0.13

[0.25] [0.10] [0.19] [0.12]
Region of birth

Africa 0.35* 0.22* 0.59** 0.12
[0.21] [0.13] [0.27] [0.15]

America 0.03 -0.74*** -0.69*** -0.75***
[0.24] [0.07] [0.11] [0.09]

Europe -0.39*** -0.66*** -0.55*** -0.74***
[0.14] [0.08] [0.12] [0.10]

Oceania or Antarctica -1.25** -0.95*** -0.87** -0.96***
[0.63] [0.25] [0.36] [0.35]

Recession -0.18* -0.16* -0.68*** 0.07
[0.11] [0.09] [0.15] [0.12]

Unemployment rate 0.07 -0.05** 0.01 -0.07**
[0.05] [0.03] [0.05] [0.03]

WP policies - Less restrictive - 0.79*** 0.45*** 0.99***
- [0.07] [0.11] [0.09]

PR policies - Less restrictive - 0.25*** -0.24* 0.56***
- [0.10] [0.15] [0.13]

Years of study
4-to-5 years -0.22 0.93*** - -

[0.18] [0.08] - -
More than 5 years -0.27* 1.12*** - -

[0.16] [0.08] - -
No. of observations 3,970 6,680 2,245 4,435

(1) Students who have PR at the end of their study period; (2) Students who do not receive
PR at the end of their study period; (3) Students who do not receive PR at the end of their
study period and study at least 4 years; (4) Students who do not receive PR at the end of their
study and study less than 4 years.
NFL: Newfoundland and Labrador, PEI: Prince Edward Island, NS: Nova Scotia, NB:
New Brunswick, ON: Ontario, MA: Manitoba, SA: Saskatchewan, AL: Alberta, BC: British
Columbia
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