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Skilled Immigration and its Impact
on Ontario’s Unemployment Rates

By Ravdeep Sandal

This study exploits policy di↵erences across Canadian provinces to analyze the
e↵ects of skilled immigration on the unemployment rate. In 2005, Ontario signed
its first Provincial Nominee Program agreement. In 2007, Ontario adopted and
began to utilize the Provincial Nominee Program, a program designed to fill
labour shortages and meet economic demands. To analyze the impact of such
a policy, Ontario is compared to Quebec, which has not adopted the Provincial
Nominee Program. This report utilizes ARIMAX models to find the impact of
this skilled labour program on unemployment levels. The results demonstrate
that the introduction of the Provincial Nominee Program in Ontario has led to
a statistically significant decline in the unemployment rate. Hence, this inflow
of skilled labour provides a net benefit, which has implications for more liberal
policies regarding skilled migration.

Keywords: Immigration, Labour Economics, Unemployment, ARIMAX,
Provincial Nominee Program

I. Introduction

Canada is a country with its foundations built on immigration. By 2011, individuals in Canada
classed as immigrants made up 20.7% of the population. Those classed as immigrants are
anticipated to constitute roughly 30% of the population by 2036 [Canada (2022)]. With 431,645
new permanent residents to Canada in 2022 and an increased quota of 447,055 new permanent
residents in 2023, immigration continues to play a vital role in sustaining Canada’s labour force
and population growth [Canada (2023)]. Approximately 75% of Canada’s population growth
is due to immigration, with most of this comprised mainly of economic migrants, i.e. skilled
immigration.
In Canada immigration is vital in combating a shrinking working-age population with po-

tential labour shortages [Latif (2015)]. To illustrate, the majority of the health care sector is
comprised of immigrant workers. Immigrant labour represents 23% of registered nurses, 37% of
pharmacists, 39% of dentists, 36% of physicians, and 35% of nurse aides [Canada (2023)]. Im-
migration has provided Canada with a continuous influx of about 200,000 immigrants annually
since the late 1950s. Canadian immigration levels have steadily increased, recently doubling
in size. The Trudeau Liberal government continues to demonstrate an interest in increasing
immigration quotas [El-Assal and Fields (2018)].
In 1967, Canada introduced its points-based immigration system. Since then, Canada has

continued to refine its immigration system, introducing the Express Entry system (EE) in 2015.
Over the years, Canada has reduced its quotas for non-economic immigration streams while
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increasing economic immigration. In 2023, about 57% of new permanent residents will be from
the economic stream. Canada has become a nation that prioritizes skilled labour above all else.
With such high levels of immigration, the impact on employment of native workers comes into
question. Domestic workers must now compete with an influx of skilled competitors, possibly
resulting in an increase in native unemployment.
Previous literature has found that as immigration-reliant countries experience pockets of un-

employment, economic growth stagnates and declines [Islam (2007)]. The fear of stagnating
growth has introduced new concerns regarding immigration in developed countries, including
Canada. Some Canadians believe foreign nationals may steal jobs from native Canadian workers.
Others believe increased immigration puts pressure on taxpayers when immigrants struggle to
find employment due to skill limitations. These Canadians attribute unemployment to increased
immigration; however, others believe immigration reduces skill shortages in the economy, which
the Canadian government desires [Islam (2007)].
The impact of immigration on growth can be ambiguous, being either negative or positive.

The negatives associated with increased immigration may be attributed to reduced employment
opportunities for native workers. Low-skilled and noncompetitive native workers may quickly
find new immigrants becoming strong competitors, increasing the unemployment rate for native
workers. Immigrants who displace workers (or immigrants who remain unemployed) will increase
overall unemployment, increasing stresses on the tax system. Native worker bargaining power
may decline as competing and equally qualified immigrants may be willing to accept lower wages.
As a result, native worker wages may decrease [Islam (2007)].
However, it is possible for increased immigration to benefit both foreign and native workers.

New immigrants can directly increase the demand for goods and services, developing new job
opportunities and aiding native workers. Aggregate expenditure will also experience positive
shocks, directly through increased immigrant spending and indirectly through industrial and
government expenditures. The increased expenditure can lower unemployment by creating new
jobs and improving wages [Islam (2007)]. Immigrants have weaker bargaining positions, resulting
in lower wages than native workers. With an abundance of immigrant workers, a decline in
the average wage can lead to an increase in the demand for labour as labour costs decrease.
This decline may directly benefit native workers as an increase in jobs will result in reduced
unemployment. The new employment surplus can increase native workers’ bargaining positions,
allowing native workers to bargain for higher wages [Islam (2007)]. Therefore, immigration can
benefit both parties: immigrants and native workers. Given there exists conflicting theoretical
equilibria, this paper will use an empirical approach to analyze the e↵ect of skilled immigration
on Ontario’s unemployment rate.

II. Literature Review

The discussion of immigration and its impact on the economy can be sensitive and often
becomes topical during economic crises. During the 2008 global recession, many politicians
debated the consequences of immigration. The fear of immigrants stealing native workers’ jobs
became a central issue [Rohac (2014)]. Although Canadians generally hold a positive view on
immigration, some believe immigrants threaten native workers [Challinor (2011)]. In the past,
most studies focused on theoretical analysis and hypothetical situations; however, recent studies
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have shifted towards empirical evidence. Modern research utilizes panel data and time-series
modelling to analyze the implications of immigration [Latif (2015)].
As mentioned in the introduction, previous literature discussing the causal impact of immigra-

tion on unemployment has not arrived at a unanimous conclusion. One of the earliest theoretical
analyses, conducted by Berry and Soligo, on the welfare implications of immigration found a
positive link [Berry and Soligo (1969)]. Their research was in favour of immigration as it revealed
that increased immigration led to the improvement of the economic situation of native workers.
Winter-Ebmer and Zweimuller also found support for the positive relationship between immi-
gration and growth; their study found the number of immigrant workers positively correlates
with native worker earnings [Winter-Ebmer and Zweimller (1999)]. More recent studies, such
as Ortega’s, have looked at theoretical migration and non-migration equilibria, suggesting that
increased migration will create new jobs in host countries [Ortega and Peri (2014)]. These equi-
libria suggest that increasing immigration leads to a decline in unemployment and an increase
in local wages.
Contrary to these positive studies, many researchers have found negative e↵ects resulting

from increased immigration; while other studies have found no impact at all. Harris and Todaro
utilized a two-sector model to analyze unemployment and migration, finding that immigration
negatively a↵ects native workers [Harris and Todaro (1970)]. Other researchers found no signifi-
cant impact of immigration on native job opportunities. Some include [Gianmarco and Giovanni
(2012)], [Card (2001)], [Card (2005)], [Card (2007)] and [Borjas (2006)].
This paper will contribute to the existing literature as it builds on previous research and

brings a new approach to the analysis of skilled immigration on unemployment. This paper
will focus on the e↵ects of introducing a new skilled-immigration program, the 2007 Ontario
Provincial Nominee Program (PNP). The system was initially introduced in 1996 and its first
implementation was in 1999 [Canada (2011)]. Ontario was a late adopter of the system in 2007.
Central Canada was a leading region in adopting new immigration policy; however, Ontario
and Quebec have had very di↵erent immigration policies and processes within the region. The
federal immigration process is the same for all provinces and territories, but each province and
territory can design its own PNP immigration process. The PNP system operates identically
across Canada, but applicant requirements di↵er according to provincial needs and goals. All
provinces and territories utilize their PNP system based on occupational demands; however,
Quebec is the only province that does not use the PNP system. By comparing the incorporation
of the PNP system in Ontario to to its absence in Quebec, this paper will determine how the
new system has impacted provincial unemployment.

III. Summary of the Canadian Immigration System

The Canadian immigration system has three main components: economic immigration, family
reunification, and humanitarian grounds.
The first component, the economic immigration stream, is the primary immigration stream

into Canada. This stream is centred around a points-based system, ranking individuals according
to their ability to adapt to the Canadian work environment. Individuals are awarded points
based on their education, experience, skills, age, and other adaptability factors. This economic
immigration stream branches into two categories: Express Entry (EE) and Provincial Nominee
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Figure 1. Visual Representation of the Canadian Immigration System

Programs (PNP). The EE program is a federal program in which individuals may immigrate
to any province or territory. To qualify, immigrants must meet a points threshold and the
requirements of one of the underlying categories: Canadian Experience Class (CEC), Federal
Skilled Worker (FSW), or Federal Skilled Trade (FST).

The PNP program is province and territory-specific, and individuals may immigrate to the
province or territory that nominates them for immigration (Quebec does not partake in the
PNP system). The PNP system allows provinces to nominate foreign individuals for immigra-
tion to Canada based on provincial/territorial occupational demands, workforce shortages and
development/advancement plans. These immigrants must meet language requirements and meet
province and territory specific thresholds. The core aspect of the PNP system is to utilize highly
skilled labour to meet labour shortages, strengthen local economies and kickstart new industries
[Canada (2011)].

The second immigration stream, family reunification, focuses on reuniting individuals with
family members. This stream focuses on sponsorship programs, with its core entry for parental/spousal
sponsorship and adoption.

The third immigration stream, humanitarian grounds, is designed to provide access for dis-
placed individuals and those at risk. This stream also allows illegal citizens in Canada to achieve
permanent residence based on their establishment and ties to Canada and for other humanitarian
reasons.
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IV. Data

Data in this study comprises multiple sources, primarily from Statistics Canada. Federal-level
data was collected from Statistics Canada and provincial-level data was sourced from provincial
and territorial data banks. Data on the gross domestic product, labour force, minimum wage,
migration (immigration and emigration), consumer price index, population, and Canada wide
unemployment rates are readily available from Statistics Canada. Provincial-level unemployment
rates are available on The Alberta Economic Dashboard. Recession and Federal election data
were developed using information from The Canadian Encyclopedia.
Data are quarterly and range from 1978 to 2019. Although data are from quality sources, some

issues are still present. The data have limited observations, as monthly data are unavailable for
many variables of interest. The data also face limitations because we cannot track individuals’
progression over time, primarily their earnings, immigration stream, personal characteristics,
employment, etc. Therefore, we cannot attribute unemployment to individual characteristics
and instead take a macro approach. To acquire in-depth data, one must work closely with
Statistics Canada.

Table 1—Ontario Summary Statistics

Statistic Min 25th Percentile Median 75th Percentile Max
Year 1978 1989 1999 2009 2019
Minimum Wage 8.15 9.16 9.95 11.25 14.27
GDP (Millions $) 976,111 1,174,200 1,470,155 1,950,776 2,317,415
Net Migration 755 15,172 20,745 25,021 41,364
Population 8,604,263 9,969,308 11,452,857 12,998,345 14,637,880
Unemployment Rate 4.83 6.4 7 8.67 12.13
Labour Force 1,412,500 1,799,133 1,991,833 2,360,067 2,648,433

Table 2—Quebec Summary Statistics

Statistic Min 25th Percentile Median 75th Percentile Max
Year 1978 1989 1999 2009 2019
Minimum Wage 8.08 9.16 9.82 11.11 12.93
GDP (Millions $) 930,746 1,130,268 1,451,902 1,970,686 2,411,932
Net Migration 645 4,700 7,322 10,107 14,288
Population 6,442,774 6,882,602 7,315,053 7,843,383 8,540,429
Unemployment Rate 4.97 7.87 9.37 11.37 15.4
Labour Force 957,233 1,136,533 1,224,433 1,402,100 1,539,400

The summary statistics provide a narrative of Ontario and Quebec unemployment rates. From
1978 to 2019, Ontario maintained a higher average and median minimum wage. Ontario also



6 PARETO: UNDERGRADUATE JOURNAL OF NEW ECONOMISTS MARCH 2023

maintained higher levels of GDP, net migration, population, and labour. However, Ontario has
historically displayed trends of lower overall unemployment. Since 1978, Quebec’s population has
increased by roughly two million, while Ontario’s has grown by about six million. In addition
to these drastically di↵erent growth rates, Ontario has had lower median and mean levels of
unemployment.
When analyzing the net migration trends in Canada, we see an overall trend of increasing

net migration. The fluctuation in the net migration flow in Canada mimics that of Central
Canada, primarily Ontario. The Ontario migration trend varies significantly more than other
provinces and territories, exhibiting greater immigration rates than all of Canada (See appendix
for summary of trends). As a result, this large influx of immigration in Ontario heavily influ-
ences Canada’s total migration pattern. Quebec demonstrates the second-highest levels of net
migration in all of Canada. British Columbia and Alberta are also showing increasing levels of
net migration.
Ontario and Quebec show similar patterns in terms of unemployment rates. However, both

Ontario and Quebec demonstrate converging levels of unemployment after 2010. Unlike net
migration, Canada’s unemployment rate is not driven by unemployment in any province or
territory in particular. These trends also do not demonstrate stationarity, which is analyzed
in the appendix. Hence for analysis in this paper first di↵erences are taken to ensure data
stationarity.
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V. Model

To capture the impact of skilled immigration on Ontario’s unemployment rate, multiple ARI-
MAX(p, d, q) models are employed with data for Ontario and Quebec. Although Ontario has
the largest net migration levels, Quebec ranks a close second. The primary di↵erence between
Ontario and Quebec’s immigration policies arise from Ontario’s adoption of the PNP system
and Quebec’s avoidance of it.
An ARIMAX model is utilized as its auto-regressive structure can predict future unemploy-

ment rates based on previous rates (importance discussed below). The moving average design
of the model can capture shocks in the model. This is important to capture the few periods of
high volatility, i.e. recessions. The models take the following form:

yit = �xt + �1yt�1 + ...+ �pyt�p + ✓1✏t�1 + ...+ ✓q✏t�q + ✏t

where yt is the covariate of interest, xt is a covariate at time t and � is its associated coe�cient,
�p is the associated coe�cient with its autoregressive term yt�p and ✓q is the associated coe�cient
with its moving average term ✏t�p.
To capture the variation of the unemployment rate, several variables are incorporated into the

model. The ACF and PACF results in the appendix demonstrates persistent autocorrelation
and partial autocorrelation. Therefore, the models incorporate lagged unemployment levels.
However, the ACF and PACF graphs do not clearly indicate the number of lags. Therefore,
simulations determine the optimal number of ARIMAX(p, 1, q) lags; the first di↵erence ensures
stationarity. According to Okun’s Law, previous levels of unemployment influence future levels
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as the unemployment rate eventually settles at a natural level. Therefore, if unemployment is
below its natural level, the economy tends to balance itself, exhibiting a rise in unemployment
levels, and vice versa.
The labour force should impact unemployment levels directly because the unemployment rate

is a ratio between the level of unemployment and the labour force. The unemployment rate
declines as individuals leave the workforce due to retirement or injury. The unemployment rate
increases as newly graduated individuals enter the workforce.
Net migration is the di↵erence between immigration and emigration numbers. The net migra-

tion rate is the ratio between net migration and the provincial population. The net migration
covariate and its interaction with other covariates are the interactions of interest. To analyze the
interaction between skilled immigration and unemployment rates, the increase in net migration
after the introduction of the PNP system is analyzed.
The minimum wage plays a crucial role in determining unemployment levels. As per Okun’s

Law, unemployment and minimum wages are negatively correlated (as one increases, the other
decreases). Throughout the 2000s, Canada saw steady increases in the minimum wage. There-
fore, it is essential to incorporate the minimum wage into the model to control for potential
employment shocks.
GDP per capita is essential in capturing the state of the economy. If the economy grows

more quickly than the population, GDP per capita rises. However, a rapid increase in the
population will lead to a decline in GDP per capita. GDP per capita is also negatively correlated
with the unemployment rate. As the economy performs better, relative to population growth,
unemployment levels decrease.
The party in power is critical for determining immigration levels. The Federal government

determines both Canadawide and provincial-level immigration quotas. Liberal governments tend
to favour immigration and set higher immigration quotas than their Conservative counterparts.
The Trudeau government has continued to show favour towards immigration in recent years and
continues to increase immigration quotas yearly.
The unemployment rate graphs demonstrate high levels of volatility during times of recession.

Therefore, it is essential to control for these temporary spikes in unemployment with the 1980s,
1990s and 2008 recession covariates.
Indicator variables are incorporated into the ARIMAX model to analyze the impact of On-

tario’s adoption of the PNP system. These variables include a year indicator variable, denoted
by PNP. A second indicator, Ontario, is also utilized to di↵erentiate between Ontario and Que-
bec. The PNP indicator variable takes a value of 1 if the year is between 2007 and 2019. The
Ontario indicator variable takes a value of 1 if the province is Ontario, making Quebec the base
province. The interaction between the provincial, year, and net migration rate variables will
provide the impact of the skilled immigration policy, PNP, on Ontario’s unemployment rate.

VI. Results

Results for ARIMAX(p, d, q) models are shown in table 3. The Akaike Information Criterion
(AIC) and Bayesian information criterion (BIC) values suggest utilizing either an ARIMAX(8,
1, 0), ARIMAX(0, 1, 8), ARIMAX(4, 1, 4), ARIMAX(5, 1, 6), or ARIMAX(5, 1, 4).
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Table 3—Simulated Models

Dependent variable:
Unemployment Ratet

(1) (2) (3) (4) (5)

Intercept �0.190⇤⇤⇤ �0.164⇤⇤⇤ �0.160⇤⇤⇤ �0.162⇤⇤⇤ �0.161⇤⇤⇤

(0.043) (0.029) (0.033) (0.032) (0.032)
Unemployment Ratet�1 0.103⇤ 0.237⇤⇤ �1.119⇤⇤⇤ 0.211⇤⇤

(0.053) (0.101) (0.091) (0.088)
Unemployment Ratet�2 �0.067 �0.111 �0.247⇤⇤ �0.062

(0.044) (0.106) (0.099) (0.100)
Unemployment Ratet�3 0.004 0.073 0.070 0.027

(0.049) (0.099) (0.092) (0.095)
Unemployment Ratet�4 �0.295⇤⇤⇤ 0.360⇤⇤⇤ 0.381⇤⇤⇤ 0.410⇤⇤⇤

(0.051) (0.085) (0.088) (0.088)
Unemployment Ratet�5 �0.042 0.521⇤⇤⇤ �0.072

(0.050) (0.0620) (0.064)
Unemployment Ratet�6 �0.0490

(0.043)
Unemployment Ratet�7 0.005

(0.046)
Unemployment Ratet�8 �0.220⇤⇤⇤

(0.049)
✏t�1 0.043 �0.198⇤⇤⇤ 1.221⇤⇤⇤ �0.153⇤⇤

(0.054) (0.075) (0.104) (0.066)
✏t�2 0.072 0.152⇤ 0.399⇤⇤⇤ 0.109

(0.059) (0.080) (0.084) (0.070)
✏t�3 �0.012 �0.098 �0.034 �0.060

(0.056) (0.080) (0.030) (0.069)
✏t�4 �0.528⇤⇤⇤ �0.856⇤⇤⇤ �0.886⇤⇤⇤ �0.896⇤⇤⇤

(0.052) (0.076) (0.030) (0.067)
✏t�5 �0.239⇤⇤⇤ �1.304⇤⇤⇤

(0.053) (0.098)
✏t�6 0.053 �0.395⇤⇤⇤

(0.056) (0.089)
✏t�7 �0.050

(0.056)
✏t�8 �0.338⇤⇤⇤

(0.050)
Net Migration Rate �0.021 0.090 0.067 0.061 0.051

(0.123) (0.097) (0.107) (0.111) (0.108)
Minimum Wage �0.033 0.324⇤⇤⇤ 0.295⇤⇤⇤ 0.293⇤⇤⇤ 0.292⇤⇤⇤

(0.112) (0.053) (0.062) (0.068) (0.064)
GDP per Capita �0.198⇤⇤⇤ �0.105⇤⇤ �0.145⇤⇤⇤ �0.165⇤⇤⇤ �0.137⇤⇤⇤

(0.069) (0.047) (0.052) (0.052) (0.053)
Labour Force 0.000 0.000 0.000 0.000 0.000

Federal Party 0.141⇤⇤ 0.092⇤⇤⇤ 0.098⇤⇤ 0.104⇤⇤⇤ 0.097⇤⇤

(0.055) (0.034) (0.041) (0.039) (0.040)
1980s Recession 0.456⇤⇤⇤ 0.427⇤⇤⇤ 0.427⇤⇤⇤ 0.424⇤⇤⇤ 0.423⇤⇤⇤

(0.064) (0.050) (0.056) (0.055) (0.055)
1990s Recession 0.656⇤⇤⇤ 0.566⇤⇤⇤ 0.550⇤⇤⇤ 0.552⇤⇤⇤ 0.553⇤⇤⇤

(0.079) (0.076) (0.084) (0.083) (0.084)
2008 Recession 0.570⇤⇤⇤ 0.659⇤⇤⇤ 0.652⇤⇤⇤ 0.620⇤⇤⇤ 0.663⇤⇤⇤

(0.160) (0.142) (0.150) (0.159) (0.153)
Ontario 0.052 0.011 0.016 0.016 0.015

(0.052) (0.024) (0.031) (0.029) (0.029)
PNP 0.158⇤⇤⇤ 0.132⇤⇤⇤ 0.132⇤⇤⇤ 0.142⇤⇤⇤ 0.131⇤⇤⇤

(0.057) (0.034) (0.040) (0.038) (0.039)
Ontario ⇥ PNP �0.046 �0.005 �0.004 �0.002 �0.003

(0.076) (0.035) (0.044) (0.042) (0.042)
Ontario ⇥ Net Migration Rate 0.201 0.169 0.208 0.213 0.215

(0.186) (0.116) (0.133) (0.141) (0.135)
Ontario ⇥ Minimum Wage 0.092 �0.205⇤⇤ �0.196⇤ �0.197⇤ �0.191⇤

(0.139) (0.082) (0.101) (0.105) (0.103)
Ontario ⇥ Labour Force 0.000 0.000 0.000 0.000 0.000

Ontario ⇥ Federal Party �0.063 0.009 �0.0002 0.001 0.003
(0.070) (0.040) (0.051) (0.048) (0.049)

PNP ⇥ Net Migration Rate 0.019 �0.098 �0.073 �0.065 �0.056
(0.125) (0.100) (0.110) (0.113) (0.110)

PNP ⇥ Minimum Wage �0.143 �0.509⇤⇤⇤ �0.465⇤⇤⇤ �0.446⇤⇤⇤ �0.465⇤⇤⇤

(0.190) (0.118) (0.134) (0.132) (0.132)
PNP ⇥ Labour Force 0.000 0.000 0.000 0.000 0.000

PNP ⇥ Federal Party �0.235⇤⇤ �0.206⇤⇤⇤ �0.204⇤⇤ �0.215⇤⇤⇤ �0.201⇤⇤

(0.097) (0.073) (0.084) (0.082) (0.083)
Ontario ⇥ PNP ⇥ Net Migra-
tion Rate

�0.383⇤ �0.372⇤⇤⇤ �0.403⇤⇤ �0.421⇤⇤⇤ �0.415⇤⇤⇤

(0.208) (0.141) (0.161) (0.162) (0.160)
Ontario ⇥ PNP ⇥ Minimum
Wage

0.051 0.501⇤⇤⇤ 0.416⇤⇤ 0.330 0.401⇤⇤

(0.204) (0.170) (0.201) (0.208) (0.201)

Ontario ⇥ PNP ⇥ Labour Force 0.000 0.000 0.000 0.000 0.000

Ontario ⇥ PNP ⇥ Federal Party 0.112 0.053 0.047 0.047 0.046
(0.129) (0.092) (0.110) (0.106) (0.107)

Observations 328 328 328 328 328
Log Likelihood �120.554 �106.791 �105.339 �100.264 �104.755
�2 0.122 0.108 0.108 0.104 0.107
AIC 307.108 279.581 276.678 272.529 277.511
BIC 432.277 404.751 401.848 409.077 412.046

Note: *** p<0.01, ** p<0.05, * p<0.1.

(1) is ARIMAX(8, 1, 0), (2) is ARIMAX(0, 1, 8), (3) is ARIMAX(4, 1, 4), (4) is ARIMAX(5, 1, 6), (5) is ARIMAX(5, 1, 4)
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According to the log-likelihood and AIC values, the ARIMAX(5, 1, 6) model has the best
fit; however, the BIC values suggest that the ARIMAX(4, 1, 4) model is best. The five models
display similar levels of AIC and BIC, indicating support for analyzing all five models. The five
models demonstrate similar results with few conflicts.
In all five models, the covariates Ontario and Ontario ⇥ PNP return insignificant values.

These suggest that before and after the introduction of the PNP system in 2007, both Ontario
and Quebec stood at the same level of unemployment, ignoring the impact of other covariates
and influences. The PNP covariate suggests that after 2006, both Ontario and Quebec had
higher levels of unemployment overall, as all models return significant positive results. These
results indicate that after 2006, the unemployment rate increased by roughly 0.131 to 0.158
percent. However, this covariate is likely also capturing some variation from the 2008 recession,
given the limited data after 2006. The recession variables also return large significant values for
all models.
The models suggest that previous levels of unemployment and unemployment volatility signifi-

cantly impact future levels of unemployment. All models incorporating autoregressive covariates
express that the first lag of the unemployment rate is significant. The direction of influence is
inconclusive as we see di↵erent signs of the coe�cients; three models suggest the impact is pos-
itive, and one states it is negative. Models 1, 3, and 5 associate an initial shock of increasing
the unemployment rate by one percent with a further increase of 0.103, 0.237 or 0.211 percent
in the second quarter. Model 4 suggests the opposite but this result is questionable and the
ARIMAX(5, 1, 6), should be analyzed with caution. Overall the impact in a one quarter lag
appears to be positive.
The persisting e↵ect of the a shock beyond the second quarter is ambiguous. The models

suggest the initial shock’s e↵ect at three quarters is negative, although only model 4 returns a
significant value. The models suggest the direction of the e↵ect becomes uncertain beyond the
second lag as the models do not agree if the impact is positive or negative. The significance of a
persisting lag beyond one year (four lags) is also questionable given the lack of significance. Lags
of unemployment beyond five quarters seem to show no significance and are likely irrelevant.
The GDP Per capita results are consistent with the theory and the theoretical models. All

models return negative coe�cients. The smallest prediction suggests that a $1 million CAD
increase in GDP per capita will decrease the unemployment rate by 0.105 percent. Intuitively
this implies a 0.0000105 decrease in the unemployment rate for every $10,000 CAD increase in
GDP per capita. The largest value suggests a 0.198 percent decrease in the unemployment rate
for every $1 million dollar CAD increase in GDP per capita.
Regarding the e↵ect of labour on the unemployment rate, all five ARIMAX models return

results suggesting insignificance. All coe�cients in regard to the labour force are 0, before and
after the implementation of the PNP system, in both Ontario and Quebec. The models have
determined that other factors explain the variation in the unemployment rate better than the
size of the labour force. The labour force trends demonstrate consistent growth as the Canadian
population has steadily increased. Alongside this increase in the population and labour force,
the Canadian economy has continued to grow to ensure the increasing size of the labour force
did not negatively impact the unemployment rate.
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The federal party covariates highlight the impact of the impact of having a Liberal Prime
Minister on the unemployment rate. The Canadian Liberal Party tends to favour immigration
more and continues to increase immigration quotas. On the provincial level, the results state that
the ruling party has no specific impact on Quebec or Ontario individually, but does collectively.
The five models imply with significance that before 2007, a ruling Liberal party in the House
of Commons would lead to a higher unemployment rate in both Ontario and Quebec. As per
the models, this increase ranges from 0.092 percent to 0.141 percent. However, after 2007, this
e↵ect has been o↵set and is now negative. After 2007, a Liberal Prime Minister leads to a
decline in unemployment ranging from 0.094 percent to 0.114 percent. However, it is important
to acknowledge that the data does not incorporate the period of the COVID-19 pandemic and
resulting recession.
Generally the models find that the minimum wage has a significant e↵ect on the unemploy-

ment rate. The coe�cients suggest that increasing the minimum wage will increase Quebec’s
unemployment rate more than Ontario’s. Before 2007, model 5 states that a dollar increase in
Quebec’s minimum wage will increase unemployment by 0.292 percent while model 2 suggests a
0.324 percent increase. However, after 2007, the models state that increasing Quebec’s minimum
wage should decrease unemployment. This result is the opposite of the expected result, as an
increase in the minimum wage should always increase unemployment. This result is likely due
to the rapid decline in Quebec’s unemployment rate after 2009, alongside its rapid minimum
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wage increase in the latter decade.

The variable of interest, the net migration rate, captures immigration and emigration. All five
models return negative values, suggesting that an increase in the influx of skilled immigration
leads to a decline in the unemployment rate. When analyzing its covariates and interactions, all
five models return insignificant results except in one situation: Ontario after the introduction
of the PNP system. Since the introduction of the PNP system, a one percent increase in the
net migration rate will decrease the unemployment rate between 0.372 and 0.421 percent more
in Ontario than Quebec. This suggests that after incorporating the PNP system, an increase in
net migration leaves Ontario better o↵ than Quebec. These values imply that Ontario’s PNP
system is more successful at finding skilled foreign labour to improve the provincial economy.
The overall consensus seems to be that the PNP system beneficially influences the unemployment
rate.

VII. Conclusion

This report analyzed the influence of skilled immigration on unemployment, primarily through
the Provincial Nominee Program. By comparing two provinces with similar demographics and
immigration systems, this paper aimed to find causation by exploiting di↵erences in provincial
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immigration processes. Multiple ARIMAX models were created and selected through simulation.
The models unanimously suggest that introducing higher levels of specialized skilled labour based
on provincial needs reduces the unemployment rate. This reduction is likely due to the design of
the PNP system, which aims to fill labour gaps and initiate new employment streams. However,
the model fails to incorporate movement after the end of job contracts. This data limitation
makes it di�cult to track the exact impact of the PNP program as new immigrants move across
Canada. The PNP system aims to find immigrants that will settle in their nominee province,
but it does not restrict movement across Canada.
Although the results demonstrate a significant impact, these results are limited to immigration

systems using the PNP and points-based system. Therefore, the results may only be applicable
in areas that incorporate similar policies to that of Ontario. Other countries that do not utilize
strict immigration policies, like Canada, may experience di↵erent e↵ects of skilled labour flows,
as demonstrated by previous research. The Canadian system aims to use immigration to benefit
its economy and selects individuals accordingly. The results suggest that Ontario is successfully
incorporating immigration laws to advance the Canadian economy. Selected immigrants do not
harm the Canadian economy and provide an overall benefit.
This research can be improved with more precise micro level high frequency data. The models

used quarterly data, as not all variables of interest have monthly-level data publicly available.
The macro-level data does not allow one to track immigrant movement over time. Therefore as
Ontario experiences high levels of migration from other provinces, the model cannot separate
Ontario PNP immigrants from Express Entry or other streams. Therefore Ontario not only ben-
efits from skilled immigration inflows from other provinces, but it also intakes more unskilled
labour as well. The data does not allow one to analyze the immigration streams individuals
follow or their specific skill set and immigration scoring/ranking. Di↵erentiation between the
three main immigration streams and their subcategories would help narrow down the impact
of immigration streams more accurately. Despite these limitations the results should lend sig-
nificance to the view that immigration holds net positive impacts on the receiving country or
region. This has very topical implications for policy makers.
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APPENDIX

A1. Unemployment Rate Stationarity Tests

Table A1—Dickey Fuller Test Results

Ontario Quebec
D.F. Value P-Value D.F. Value P-Value

HA: Stationary �1.715 0.695 �2.316 0.444
HA: Explosive �1.715 0.305 �2.316 0.555

The Augmented Dickey-Fuller test results indicate that both Ontario and Quebec’s unem-
ployment rate trends are non-stationary and not explosive. The figures also clearly indicate the
non-stationarity of both series.
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A2. First Di↵erence Unemployment Rates

Both Ontario and Quebec’s first di↵erence unemployment rate trends are stationary and
display occasional spikes during recessions. Due to the limited sample of data, data during
these recessions are not dropped and are controlled for. Therefore, MA lags and regression
dummy variables are used to control for this volatility.
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A3. ACF and PACF Tests for Lag Length

The Ontario ACF persists for three quarter lags but then decays, while its PACF declines
after one lag. The Quebec ACF decays after two quarter lags and its PACF declines after one
lag. We do not see any clear patterns to suggest the number of AR and MA lags. Therefore,
multiple ARIMAX models are designed using simulations to determine the correct number of
autoregressive and moving average lags.
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A4. ARIMAX Stationarity Tests

For all models, the residuals appear to be stationary and not explosive. Dickey-Fuller tests
were also conducted and confirmed the stationarity of the residuals. The results state that all
model residuals are stationary and non-explosive.


