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Abstract

Over $345 billion was spent in 2020 on Covid-19-related policies in Canada, with $13
billion of that allocated towards Employment Insurance (EI). In September 2020, Interim
Order Number 8 Amending the Employment Insurance Act was introduced relaxing
requirements by introducing a 13.1% unemployment rate floor to all regions in Canada.
This paper estimates the impact of this policy on the number of EI beneficiaries using
monthly data on beneficiaries at the EI economic region and provincial level derived from
Statistics Canada. My findings suggest a more than doubling of the average number of
beneficiaries across regions after the announcement of the policy. This varies as regions’
true unemployment rates diverge from 13.1%, highlighting the policy’s sensitivity to
regional market conditions. The implications of this policy urge us to reevaluate the
effectiveness of EI in its current state and set a groundwork for future policy decisions

during economic shocks.
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Section 1: Introduction

How do the rules that govern employment insurance affect individuals’ likelihood to take-
up benefits?' Traditional labour search models show increasing benefit payouts and
duration of payouts reduce search intensity and increase the duration unemployed

(Mortensen 1977; Moffit and Nicholson 1982).

In August 2020, the Canadian government announced three major changes to their
employment insurance system which would start in September 2020 and last for one year.?
First, individuals collecting the Canadian Emergency Response Benefit (CERB) will be
transitioned to the employment insurance benefits system. Individuals who received
CERB via the Employment and Social Development Canada (ESDC) would automatically
be transitioned to EI if qualified. That is, they would no longer have to choose to apply
for EI. Rather, they would have to choose not to get EI. Second, the minimum number of
hours required to qualify for benefits would be reduced. Third, both the replacement rate
and duration of benefits were increased. By increasing employment insurance generosity
through an improved social net, the government inadvertently created a natural
experiment. Although the pandemic accounted for some of the variation during this time,
the ease of requirements across all regions balanced the potential response from eligible
beneficiaries. Though this policy was intended as a response to the pandemic, it raises the
question of whether the increase in beneficiaries observed post-announcement may have
captured a group of people who needed EI but could not because of their respective

region’s particular requirements. In April of 2021, the federal budget of Canada was

L EI consists of the replacement rate of earnings, along with the duration of such benefits.
2 The specific policy is the “Interim Order No.8 Amending the Employment Insurance Act (Facilitated Access to
Benefits): SOR/2020-187 (Public Works and Government Services Canada)



released containing a section with this exact observation. A disproportionate number of
self-employed workers were affected by Covid-19 and the ensuing EI uptake from these
demographics raised concerns at the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (Federal Budget of Canada,
2021). $5 million was allocated to the ESDC for researching possible solutions. Four
months later, Phase 1 was rolled out to survey Canadians on EI and related questions on
employment. By mid-December, Prime Minister Justin Trudeau had sent a mandate letter
to Minister Qualtrough insisting on EI reform (Office of the Prime Minister, 2021). Phase
2 began in April of 2022 and consisted of roundtables and workshops with the goal of
gathering opinions from representatives of unions, academia, employers, workers, labour
market experts, and other affected parties. Key takeaways from both phases were that EI

needed to have increased access, particularly for low-income workers (ESDC, 2022).

As of today, there have been no substantive changes to EI. The pandemic cost the EI
program $25.3 billion and paid out 3.3 million Canadians. What this paper investigates is
the exact scope of the policy and its effect on the number of beneficiaries. The three main

questions of this paper are:

1. Was the increase in beneficiary numbers heterogeneous across regions and
unemployment rate tiers?
2. Is the policy predominately driving this effect?

3. What are the policy implications of this increase in beneficiaries?

Under the assumption of a significant impact on EI beneficiary numbers due to the
pandemic and subsequent EI generosity with the policy response, I am interested in the
varying impact on regions and unemployment rate tiers. This hypothesized heterogeneity
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suggests a potential for unequal outcomes and further reveals a need for EI policy

improvements post-Covid-19.

To do this, I use monthly data on unemployment rates and EI beneficiaries from 2014-
2023 from Statistics Canada to analyze beneficiary take-up following changes to the EI
system. As well, I create a model at the provincial level using EI beneficiary and
unemployment rate data from 1997 from Statistics Canada. I provide visual evidence of
the increases in EI beneficiaries as well as the variation induced by the policies.
Specifically, I take the number of beneficiaries and estimate its variation in a fixed effect
model to control for unobserved regional heterogeneity following Angrist and Pischke
(2008). I find a disproportionally large uptake in EI beneficiaries in regions whose
unemployment rates are lower than 13.1%. In fact, increases in beneficiary uptake were
observed to be two to three times higher than pre-pandemic levels. To elaborate, our
findings find that the uptake in beneficiaries was not equal across regions in Canada.
Easing the requirements for EI had a larger positive impact on regions with low

unemployment.

I decompose the regions and provinces according to their actual unemployment rate
compared to the government-induced floor. For those close to the cut-off, I find no effects.
However, those further away from the 13.1% threshold experience significant increases
in the average number of beneficiary uptake. The findings reflect a heterogeneous impact

across regions and provinces due to the EI policy.

The paper is structured as follows: Section 2 is a history of EI and the policy changes in
2020. Section 3 is a literature review. Sections 4 and 5 discuss the data and methodology,

estimation, and results, respectively. Section 6 concludes.



Section 2: Background on EIl in Canada
History of EI in Canada

In 1940, Canada introduced employment insurance as part of the Employment Insurance
Act. At the time, qualifying for EI was done by contributing to the program for a minimum
of 180 days in the past two years (CUPE, 2015). In 1955, benefits extend to cover more
of'the workforce (from 40 percent to 75) and then in 1971 the government in power brings
forth an amendment to cover 95 percent of the workforce. At this point, benefits begin to
cover those in maternity leave and those unemployed due to illness. During these three
decades, the take-up rate is low. The policy was inefficient and improvements on the
coverage, benefit duration, and increased benefits began to form as a way to justify the
continued maintenance of the program. Quoting Allan and Courchene (2009) from Policy

Options:

“[the] most evident manifestation of [shift from insurance principles] was the ... 8/42
syndrome.: 8 weeks work in the highest unemployment region would, after the 2-week
waiting period, allow one to claim [El] benefits for the following 42 weeks of the year. ”

After 1971 EI costs were increased and the program went into a deficit. The government
began increasing the EI premiums to mitigate the financial stresses. With increased
premiums for employees, beneficiaries dropped. This drop meant that the program
continued to be in a deficit and since the federal government was funding it, this was a
fiscal problem. In 1990, the government stopped contributing and the program began to
fully rely on the labour force. By 1996, beneficiaries fell to 0.71 million (Lin, 1998). Caps
on premiums and hours-based eligibility were introduced and the program experienced a

budgetary surplus. Relating to our paper, 1977 is the year the government added variable



entrance requirements vis-a-vis regional unemployment rates. Individuals in low
unemployment regions had to now work more hours to qualify for the program. Up until
this point, the program is named unemployment insurance, not EIL. In 1996, the program
is officially changed to Employment Insurance. A decade later, the government then
reduces the program’s access and slashes administrative overhead causing coverage to
drop to 40 percent. A few years later in 2015, it withdraws $2.7 billion from the EI program
to balance the federal budget and to help finance high income tax cuts. Under the
government in 2019, amendments are made to include training support, small business

rebates, and expanding eligibility for employment benefits (Canada, 2020a).
Employment Insurance Program Details Before COVID-19

To fund EI, a premium is deducted from those working for an employer part of the EI
program, establishing the first criteria for eligibility. * Furthermore, a worker must have
lost their job through no fault of their own, have accumulated a certain amount of labour
hours, and are actively seeking employment (ESDC, 2023). For most people, once they
have proved they meet these criteria, 55% of their average insurable earnings (maximum
of $61,500) will be paid out bi-weekly for up to a maximum of 45 weeks. The minimum
Snumber of labour hours required for eligibility depends on the regional unemployment

rate.

Table 1 shows the tiers of unemployment rates that determine EI eligibility within a region.

%1n 2023, 1.63% of your pay goes to EI with a maximum for employees being $1,002.45 and for employers being
$1,403.43 (Canada Revenue Agency, 2022)



Table 1 Minimum Hours Needed to Qualify for EI by Regional Unemployment Rates

Regional Rate of Unemployment Required Number of Hours of Insurable Employment in Qualifying Period

6% and under 700
more than 6% but not more than 7% 665
more than 7% but not more than 8% 630
more than 8% but not more than 9% 595
more than 9% but not more than 10% 560
more than 10% but not more than 11% 525
more than 11% but not more than 12% 490
more than 12% but not more than 13% 455
more than 13% 420

Notes: Source: Legislative Services Branch

With an initial minimum of 420 hours and a maximum of 700 hours required to qualify,
the duration (in weeks) is then determined from the Government of Canada’s (2023) data
table which can be found in Table 1 of the Appendix. The more insured hours one works,

the longer one can collect EI payments.

As an example, suppose someone worked 500 hours in the past 52 weeks in a high-
unemployment region (above 13%), where the minimum hours required are 420. If this
person was laid off, they can apply for benefits and begin receiving 55% of their wage for
a duration of 27 weeks — according to the table — while they search for a new job. EI will
help in paying important bills and support them during financial hardship. By offering this
support, households can smooth their consumption in times of unemployment. As an
important side note: unemployment may be endogenously determined (e.g., seasonal

unemployment) or may be entirely exogenous (e.g., an unexpected plant closure).

In Canada, EI treats all individuals homogenously across age groups. However, a case is
made that welfare would rise if EI were increased for younger applicants and decreased

for the old (Michelacci & Ruffo, 2015)*. Considering the costs of moral hazards,

% The paper studies the US, but since the countries have similar EI programs, I thought it made for an interesting point.
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Michelacci and Ruffo (2015) suggest that employing an age-distribution policy is Pareto-
improving when applied to new generations of workers. The idea is that EI is most
valuable to younger workers due to their lack of means to consumption smooth during
periods of economic downturn. Simultaneously, the same young workers have little
implicit moral hazard because of the importance of starting a career, making money, and

becoming self-sufficient.
Covid-19 and Changes to Employment Insurance

On March 11", Covid-19 is declared a pandemic by the World Health Organization. On
March 15", the Canada Emergency Response Benefit (CERB) is announced in light of

the subsequent decline in economic activity as a result of “lock-down” procedures.

Lemieux (2020) finds that the pandemic caused a 32% reduction in weekly hours, 15%
reduction in employment, and that more than a half of the job losses were attributed to
workers in the bottom quartile of weekly earnings. Using the Labour Force Survey,
Lemieux (2020) concluded that many of those that suffered from unemployment were

young, non-union, and paid hourly.

Approximately 6.5 million people benefited from CERB the first month (CBC News,
2021). CERB lasted 7 months. On their website, the government discussed the
implications on those who were EI beneficiaries (Service Canada, 2022a). Here, three

scenarios were mentioned:

1) If you qualified for EI prior to March 15", you go on EI.

2) If you qualified for EI after March 15", you go on CERB.



3) Ifyou were on EI within 52 weeks and still had weeks left on the claim, you

could choose to close the EI claim and go on CERB or renew the EI claim.

Transitioning from CERB to EI through Service Canada did not require applying for EI

and was processed automatically (Service Canada, 2022b).

In 2020, EI beneficiaries increased from 447,340 in February to 520,120 in March to
663,290 in April (Statistics Canada, 2020). This increase may be due to beneficiaries
belonging to scenarios 1 and 3 above. In May, beneficiaries began to decline to 570,080.
As claims continued to run out and some people went back to work or switched to
CERB, claims dropped to 234,770 in July and reached 160,560 in August. This was due
to the fact individuals could not be on CERB and EI simultaneously. According to
Statistics Canada (2020), this was primarily because of the large decline in temporary
layoffs with “approximately half” becoming employed. As previously mentioned, on
August 9, 2020, there was an announcement regarding the unemployment rates having
increased across all 62 EI economic regions. On August 28" ,2020, Canada announced
(Canada, 2020b) a nation-wide decrease of EI requirements for qualification over the
next year. For contrast, the number went from the 160,560 in August to 1,336,590 in
October. To quote the Employment Insurance Monitoring and Assessment Report from

the ESDC:

“2 different sets of EI temporary measures were in place to facilitate access to EI
benefits in response to the economic disruptions due to COVID-19 pandemic. For claims
established between September 27, 2020 and September 25, 2021, a minimum
unemployment rate of 13.1% was in effect in all EI economic regions, as well as a
minimum eligibility requirement of 120 hours of insurable employment (including the
one-time 300-hour credit) and a maximum of 50 weeks of EI regular benefits.”




In summary, by the end of August Canadians were made aware to the following:

a) CERB is winding down and the recipient is still unemployed, EI is a potential
option.

b) EI hours are decreased to a minimum of 120 with a 300-hour credit.

¢) The benefit payment amount is raised to a minimum of $400.

d) The benefit duration is now a maximum of 52 weeks instead of 45.

By providing context on the history of EI and the exact changes made during Covid-19,
we establish that the policy was out of the ordinary and drastically changed the
landscape of EI and its requirements. With this being said, it becomes apparent that a
policy of this scale may alter people’s understanding of the EI system and therefore,
cause a significant change in the number of beneficiaries. In the next section I will

outline relevant literature.



Section 3: Literature Review

Substantial literature focuses on employment insurance and more generally, labour models
of job-search effects. However, due to the recent nature of the pandemic, there are very
few papers focused on the impact of EI policies during Covid-19, especially in Canada.
In this section, I go over important theoretical models underpinning employment
insurance available to us in trying to answer our research questions and relevant empirical

papers with positive, null, and negative effects on EI beneficiaries.

Theoretical Models

Moral Hazard and Risk Aversion

Insurance policies have the potential to induce a moral hazard. Benefits, either the duration
or the dollar value of the payments, cause a disincentive to search for work or accept a
potential job offer. As benefits increase, search intensity decreases and willingness to

accept low wages decreases (Meyer, 1990).

On the one hand, a risk-averse employee may take lower wages to maintain employment
(Feinberg, 1977). On the other hand, risk-averse individuals are less likely to become self-
employed, resulting in the model finding a higher probability of being unemployed (Diaz-
Serrano & O’Neill, 2004). In the case of the global pandemic, individuals are faced with
larger risks — either from unemployment or health consequences — which can alter their

behaviour based on their risk appetite.

From the government’s perspective, there are two ways this issue can be accounted for:
through benefit payment caps, or the promotion of job search incentives while the

beneficiary is collecting EI. Some job search incentives could be educational materials,

10



job training, or health precautions such as a vaccine. In the case of Covid-19, those who
held riskier jobs (e.g., self-employed, day-labour) suffered unemployment on a much
larger scale (Federal Budget of Canada, 2021). With relaxed requirements for obtaining
EI, the government ensured a more balanced policy in which workers had more access to
insurance. This concept of risk appetite and moral hazard is an important factor in all EI

research and must be included preceding the discussion of theoretical models.
Labour Economic Models of Unemployment and Employment Insurance

Labour economics models typically assume that leisure and the wage received from
working are substitute goods. More specifically, a worker’s wage is the opportunity cost
of leisure. Within this framework, EI can affect the labour market by demotivating job-
search to collect benefits. This is especially the case if individuals place a high value on

leisure.

Mortensen (1977) is the seminal contribution that conceptualizes the impact of EI benefits’
duration, hazard, and labour market dynamics. Mortensen (1977) models unemployment
benefit duration and hazard (also known as the escape rate). Different from moral hazard,
the escape rate is a function of the individual’s job-search effort and wage offers. The

escape rate is assumed proportional to:

q = s[1-Fw)] (1)

where s is the job-search intensity, w is the reservation wage, and F() is the cumulative
distribution of wage offers. In this equation, the outcome variable q is the probability that

an unemployed worker will make a transition from unemployment to employment.

11



The proclivity (hazard) for a job will be higher as one’s EI benefits cease to exist. Being
unemployed is sustainable only as long as your stock of wealth is covering the minimal
expenses. While receiving benefit payments, this income exists for a certain length of
time. As the end date draws nearer, one’s propensity for a job increases, thereby decreasing

the wage one is willing to accept.

Individuals on EI should experience a larger escape rate as their benefits run out. For
simplicity, the model assumes that finding a job is a random process. Mortensen (1977)
finds increasing benefit duration yields inconclusive results attributed to the differences

in policy details across states.

Theoretically, this paper introduces nuance to the possible implications of EI on future
wages and one’s proclivity to search for work while receiving benefits. Empirically, it is
out of reach. The analysis to be conducted will be at a regional level and individual-level
data such as job-search intensity and savings will not be compatible with our data

methodology.

The second model of interest, Moffit and Nicholson (1982), looks at benefit duration in a
labour-leisure model of labour supply. The worker is faced with a substitution effect
between benefit rates (EI) and income from a potential job. Being unemployed offers
value to individuals in terms of leisure and from the EI monetary cushion. That is, workers
may prefer collecting EI and leisure over low wages. Moftit and Nicholson (1982) take
wages as given and do not model the search process like Mortensen (1977). While creating
an empirical strategy for this paper, we are again left unsatisfied in trying to apply this
model to our regional and provincial level of analysis due to data mismatch. Leisure is,
however, an important concept to keep in mind when adjusting EI benefit duration.

12



Public Finance Models of Employment Insurance

Baily (1978) develops a model to determine the optimal EI program and whether it is an
effective policy that does not outweigh its costs (post-administrative). The model’s
optimal benefit level has the following key features: unemployment reduces consumption,
the degree of workers’ risk-aversion (measured at the level of consumption when
unemployed), and the duration of unemployment increases if EI benefits (and taxes) is
higher (Baily, 1978). The model assumes short time horizons (approximately two years),
workers only care about consumption, workers face a constant exogenous probability of
being laid off, unemployed individuals actively search for a new job, and there is no
leisure. A well-designed EI policy balances prolonging unemployment spells (i.e., an
increased moral hazard) while simultaneously providing enough support to smooth
consumption. In the context of our EI policy change as a response to the pandemic, moral
hazard will increase to some extent which may cause a potential for longer unemployment
spells. Unlike the first two models, Baily (1978) incorporates the government and program

costs as variables in the calculation of EI benefits.

Chetty (2006) extends Baily’s model by looking at EI benefits and their effect on job
search while accounting for additional factors. Baily’s (1978) model has the following

equivalence: workers’ risk aversion multiplied by the proportional drop in consumption

while employed in period one with the consumption in period two if laid-off (AC—C) equals

the elasticity of the private job search decision of the workers with respect to fiscal budget
increases in EI benefits and taxes. When Baily (1978) assumed that most workers do not
have high savings in preparation for a lay-off, Chetty (2006) found a mathematical

potential for the error to be large in some situations. Chetty’s (2006) model remains static

13



and reflects average changes in behavioural responses and consumption. Choice variables
are then included pertaining to the worker’s employment (prior employment, current
employment status, future job layoff probabilities) and other behavioral variables such as
search effort while employed, private insurance purchases, amount of borrowing from
friends, portfolio choice, human capital investments, and any others available. Both
models have similar conclusions that “the elasticities that enter the formula are all
functions of other aspects of the agent’s behaviour and preferences”(Chetty, 2006, p.
1881). When implementing the model, Chetty (2006) brings to light some points to
consider with respect to the different behaviours observed across states (or regions, in our

case).

First, an increase in benefits can change many behaviours (such as savings rates) and cause
problems if we try to understand all of the interactions. Second, since the model relies on
the average consumption drop of workers over a lifetime, individuals facing
unemployment will not affect averages in a cross-sectional study; however, in widespread
unemployment, such as Covid-19, there may be some bias towards the sample.® Third,
risk aversion will vary depending on the nature of the unemployment shock. Large or
small shocks, such as a permanent disability (large shock) and a temporary layoft due to
the pandemic (small shock), the risk aversion of workers will be different across income
levels and different regions. Chetty (2006) urges estimates of risk aversion to be
appropriate for the context in which one is applying the model. Due to this focus on

behaviour and worker consumption, the optimal EI benefit model will inherently revolve

> This second point directly applies to our research and would make an interesting paper on its own. Mass layoffs and
unemployment will surely have an impact on the average consumption of workers and therefore, may bring a
downward bias on the LHS of Baily’s (1978) and Chetty’s (2006) equation. All else held constant, this can mean a
theoretical argument for increases in EI benefits to balance the equation.

14



around the same cluster of behaviours and preferences at the individual level. For policies,
this offers an advantage as the model is much more intuitive and can come to the same
conclusion without the variables such as borrowing constraints, endogenous insurance,
and leisure benefits of unemployment. Chetty (2006) innovates and improves on Baily’s

(1978) model by looking at the effect of EI on individual job search behaviour.

All four models are instrumental to understanding workers’ responses to EI policies. A
change in benefit payment amounts or duration affects the behaviour of the labour force
which in turn, affects the country’s economy. If an employment insurance model is to be
self-sustaining, then, over the long run the tax revenue generated from EI premiums
should be in equilibrium with EI benefits paid out. Chetty (2006) is the most suitable
model and encapsulates the policy implications central to this paper’s analysis without

disregarding behavioural dynamics of individuals.

Empirical Models
Negative Effects of EI Benefit Increases on Employment

A key finding in Moffitt and Nicholson (1982)’s paper was that a one-week increase in
benefit duration resulted in a 0.1-week increase in unemployment. Meyer (1990) studied
individuals just weeks before their benefits ran out. With individuals maximizing utility
in the labour-leisure framework, earning labour income becomes increasingly more
appealing as benefits near expiration. The author finds that a 10% EI benefit duration
increase results in an 8.8% decrease in the proclivity to search for work (Meyer, 1990).
Meyer asserts EI benefits provide a strong disincentive to work as supported previously

by Moffitt and Mortensen’s theoretical results.
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Lluis and McCall (2019) examined four pilot programs that had changed eligibility
requirements and looked at job search and type of work post-benefits. The programs were
only implemented in specific regions of Canada. Using the Labour Force Survey, they
found that the Extended Weeks (EW) pilot program, which increased benefit duration by
up to five weeks, disincentivized those who were unmarried, young, and in high school in
their job search (Lluis & McCall, 2019). The program also increased the transition rate
into employment by 13.9 percentage points for men unemployed between 7 and 9 months
and increased the unemployment duration by 29.4 percentage points for men unemployed

longer than 11 months.

Farber (2015) also finds that EI extensions had a negative effect on the incentive to search
for work during the 2008 Great Recession in the United States. Although moral hazard is
low, with a near-zero effect, the implication is that people will be moved out of the labour
force rather than enjoy better job-finding opportunities (Farber et al., 2015, p. 176).
Looking at data from Finland, researchers analyzed the benefit levels in a regression
discontinuity (RD) design. The estimation was centered around the wages at the previous
job and EI. The results were conclusive. The higher the benefit level, the lower the post-
unemployment wage rate and cumulative earnings over a two-year period (Kyyrd &
Pesola, 2020). Of note, there was no relationship between benefit level and receipt

duration.

Positive Effects of EI Benefit Increases on Employment

On the other hand, researchers find a positive effect on financial stability during
unemployment spells. Schmeider et al. (2012) also incorporate an RD design to estimate
the long-term effects of EI extensions. Specifically, Germany’s EI duration was strictly a

16



function of the age of the applicant. By looking at the age of 42 as the cut-off, the
researchers were able to examine the impact of benefit duration increasing from 12 months
to 18. During the time of this policy (1987-1999), extended EI offered a financial gain of
281 euros per month, and “that the duration of future nonemployment spells is unaffected
by EI extensions” (Schmieder et al., 2012, p. 516). Nekoei and Weber (2017) find benefit
extensions caused workers to find better-paying jobs than their counterparts which is
“consistent with rational behaviour [...] by being more selective in [the workers’] job

search” (Nekoei & Weber, 2017, p. 558).

With large social programs such as EI, there exist barriers to entry that can dissuade users
from taking part. By educating first-time beneficiaries on the requirements and how to
apply, Canadians who are most affected by economic shocks (self-employed and gig
workers®) can rely on receiving financial aid during times of financial instability (Federal
Budget, 2021). Specifically, the federal budget graphs the disproportional amount of the
unemployed in the self-employed and gig industries due to Covid-19. Looking at the
wealth of the unemployed, Gruber (2001) takes panel data from 1984-1992 and concludes
that the median worker has enough to survive for 5.4 weeks and that “the optimal EI
program would have low benefits that never expire” (Gruber, 2001, p. 93). The critical
role of EI is to mitigate the effect on those who are not able to sustain prolonged
unemployment. However, when looking at the demographic patterns of EI recipients,
women, and older workers were disproportionally affected due to technological

requirements and administrative barriers (O’Leary et al., 2022). Card & Levine (2000)

6 Gig workers are defined as unincorporated self-employed workers with any hired help. In other terms, a gig worker
is like that of a labourer, working “gigs”. Landscapers, fishermen, day-labourers etc.
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also found a long-term effect that the benefits “would raise the fraction of claimants who

exhaust regular EI benefits by 7 percentage points”(Card & Levine, 2000, p. 109).

Null Effects of EI Benefit Increases on Employment

Card and Levine (2000) found almost zero effect from a 13-week extension to EI in New
Jersey. This paper took advantage of a unique legislative period in the state to see what
transpired amid a policy enacted during a moment of uncertainty in the financing methods
used for EI. The EI program in New Jersey was short-lived, yielding little impact on
beneficiaries. As the paper noted, if benefits are increased in duration, then employers and
employees may adjust their working contracts (implicitly) to “extract the surplus” (Card

& Levine, 2000, p. 136).

Mental Health Effects from Unemployment

Unemployment’s influence on mental well-being varies across regions with different
unemployment rates (A. E. Clark & Oswald, 1994). Moreover, as an individual gets older,
the stress of unemployment increases, on average, which leads to a higher sensitivity to
losing their job. Clark and Oswald (1994) found a lower probability of attempted suicide
by unemployed men when living in a region with higher unemployment. If people are
unemployed voluntarily (choosing EI as an alternative), the conditions of their area might
lessen the stress from being unemployed, although on average the individuals’ life
satisfaction will decrease (A.; Clark et al., 1999; Clark Yannis Georgellis et al., 2002).
Covid-19 had a significant effect on mental health (Brodeur et al., 2021) further
illustrating the relationship between mass unemployment and mental well-being at times

of economic instability. By increasing the generosity of EI, the unemployed report an
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improvement in their mental health (Chen et al., 2023). As well, mental health and
financial strain threw workers into a cycle as jobs became increasingly more difficult to
retain (Beland et al., 2022). This is an important effect when considering increasing

benefits, especially during a time of acute economic stress.

For the purposes of the paper’s research questions and hypothesis, I base the analysis on
the theoretical understanding of Chetty (2006) that EI generosity, when increased, will
cause an increase in government spending and simultaneously increase the moral hazard
of beneficiaries. With the hypothesized heterogeneity across regions and provinces,
certain demographics within Canada that had a higher rate of going on EI may hold similar
behaviour and preference elasticities (Chetty, 2006). An important effect of Covid-19 on
individuals is the removal, or at the very least a heavy diminishing effect, of social stigma
and an increase in risk-aversion to work. The statistical approach to this paper will share
common features with the RD research design used by Schmeider et al. (2012) and Kyyra
& Pesola (2020) by having a cutoff at 13.1% unemployment rate and having the policy
effect incorporated in every model. As well, Farber (2015), Card & Levine (2000), and
Lluis and McCall (2019) employ various statistical techniques to establish causal
relationships between EI policy changes and their outcomes. These techniques and
empirical strategies revolve around the idea of a before/after analysis of a policy.
Understanding this, we build a strategy to reinforce our hypothesis. In the next section, I

will outline the data and methodology used to analyze the policy impact.
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Section 4: Methodology

Chetty (2006) builds on Baily’s (1978) model by specifying individual behaviours and
preferences to create a more applicable approach when analysing policies. When
considering his model of optimal EI benefits, we want to focus on the heterogeneous
effects across individuals and their respective environments (regions and provinces) that
may stem from their underlying economic conditions, leading to differences in elasticities.
We create an empirical strategy that revolves around the assumption that the policy was
largely exogenous. With a large influx of beneficiaries, the fiscal cost rises in the short-
term and leaves behind potential for a future demand for El. By using fixed effects, we
allow for heterogeneous effects across our two different levels of measurement. For the
purposes of policy implication and future EI reform, we can highlight certain
discrepancies and encourage future analysis at an individual level to better understand
how to improve employment insurance without just increasing benefit amounts for

everyone.
Variables

The dependent variable of interest is the logarithm of the number of monthly EI
beneficiaries in both employment insurance economic regions’ and provinces. The
variable name is E/ for short. The reason for transforming the variable to its logarithm
form is to account for the large changes in the numbers of beneficiaries and to focus on
the monthly fluctuations. As well, due to the seasonal nature of EI, we want to avoid

attributing an increase in users to the policy when there may be other reasons for the

" Different from economic regions. Some EI regions are aggregates of multiple economic regions.
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upward trend. By using the logarithm, we can also minimize the effect captured from

outlier regions (above 13.1%) that observe skewed monthly EI beneficiary numbers.

The first independent variable used will be Policy Dummy Variable (Policy for short).
Policy is a necessary variable for our modelling to pinpoint the moment in time when the
policy goes in effect. The variable equals 1 when the policy is in effect and 0 for the rest
of the months in our sample. As the policy is the focal point of our analysis, we include
this variable to every model to make sure we capture its effect. We expect the coefficient
to be positive, which coincides with our implicit assumption that there will be an increase
of EI beneficiaries due to the increase in generosity and the general incentive. As
explained in the Covid-19 and Changes to Employment Insurance sub-section, the policy
essentially brings the regional unemployment rates to the 13.1% maximum to ensure equal

access to the relaxed requirements.

To separate the regions that are already above this threshold and therefore not impacted
by the policy, we create our second independent variable Below 13 Percent (Below13 for
short). As mentioned, we are isolating the regions even more to capture the policy effect
on solely the regions that had a change in their unemployment rates. The variable equals
1 when the region is below the threshold which means that our expectation of the
coefficient sign is like Policy, positive. For our provincial-level model, we abstain from
creating this variable since the provincial unemployment rate is not used to determine

eligibility for EL

Our third independent variable is a categorical variable EI Tier (Tiers for short) that
captures the nine tiers of unemployment rates used to calculate EI requirements (Table 1)
with the reference tier being Tier 9, or any region above 13.1%. We add this variable as a
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way of decomposing the regions into their respective tiers. The tiers are an important
mechanism in determining EI requirements for individuals in their respective regions.
During normal times, the regional unemployment rate determines someone’s eligibility
and contributes to the labour market’s behaviour with respect to EI. With a region
experiencing very low unemployment, there may be social stigma with collecting
unemployment support as there are plenty of available jobs. A low unemployment region
may also be composed of high-skilled jobs, such as government positions, which can offer
lucrative salaries, a safety net during periods of economic downturn, and even lead to
people not knowing about EI. Alternatively, a region with high unemployment may create
an environment that relies on social programs such as EI and individuals may even
incorporate EI as part of their yearly income. For example, fishermen might work nonstop
for six months, gain enough hours to be eligible for EI, and then rehabilitate with EI’s help

during the offseason.

During the policy, every region is at the same tier; however, since we are provided with
the real unemployment rate throughout this period, we can calculate the tiers that the
regions would have been in had the policy not existed. We are interested in seeing whether
the potential differences in how regions recognize EI due to their normal unemployment
rate will suggest a different level of EI uptake due to the policy. If the policy removes the
stigma and simultaneously draws attention to the program, we expect the regions at the
lower end of unemployment rates to see a much larger uptake. For regions with high
unemployment rates, the policy may not have as large of an effect due to how
commonplace EI is. As mentioned above, we provide a visual representation of the eight

tier coefficients to support this expectation. As a side note, the coefficient for the highest
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tiers may even be negative due to the negligible effect of the policy. For example, a region
with an unemployment of 12.5% may even lose beneficiaries due to other reasons not
attributed to the policy. To calculate the tiers during the policy, which raised all
unemployment rates to the 13.1% floor, we use the reported real unemployment rate and
calculate the difference from 13.1. For example, if the unemployment rate is 3%, then the
resulting ‘jump’ will be 10.1% (13.1% — 3%). This will be put into the lowest tier (over
7.1% jump). We add these tiers as fixed effects following Angrist and Pischke (2008),
specifically equation 5.1.3 (without the year effect). As well, we include in all of the
models a regional/provincial fixed effect. The reason for this is to account for regional
differences (language, culture, climate etc.) and possible similarities within
unemployment rate tiers. The provincial model will also have a Tier variable to allow for

potential differences at this level.

Our provincial-level models will account for some control variables. The trade-off
between models is unemployment rate variation and control variables. Chetty (2006)
includes variables such as employment history, consumption while unemployed, job
search efforts, borrowing amounts from friends, investments, etc. These variables,
although theoretically highly desirable, are not practically available for our analysis.
However, the purpose of including the provincial models is to highlight the potential
heterogeneity across different economies that exist due to underlying differences in
worker behaviour, income levels, employment histories, etc. While aggregating in some
respects the number of beneficiaries, we simultaneously can disaggregate age levels of
beneficiaries, gender, and include two categories of occupations. First, we look at four

different age levels of EI beneficiaries: EI Total (beneficiaries 15 and over), EI 24
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(beneficiaries 15-24 years old), EI 54 (beneficiaries 25-54 years old), EI over55
(beneficiaries 55 years old and over). All dependent variables are logged. Our control
variables listed below will remain the same for each of these four models: Policy (policy
period dummy), Tiers Aggregate (similar to Tiers, we calculate a province’s
unemployment rate tier during the policy period as the difference from 13.1), Sex (male
or female category for the EI variable), Safe Occupation (the number of workers in all
occupations except healthcare per month per province), and finally, Unsafe Occupation
(the number of monthly workers in the occupation category “Health Care and Social

Assistance” per province).

Specifically, these variables are created using the monthly number of employed persons
in the province under the respective category as established by the North American

Industry Classification System (NAICS). Both occupation variables are logged.
Model Specifications

To capture the impact of the policy, we begin by outlining a basic model with a dummy
variable for the policy timing and the logarithm of EI beneficiaries as the dependent
variable. This first model will allow us to see if the policy did in fact have a positive impact
on El. As previously mentioned, we expect Policy to be positive. Subscript j represents
the region, subscript ¢ represents the month, p is the regional fixed effect, and ¢ is the error
term, and Policy is our dummy variable equating to 1 from 2020-09-01 until 2021-08-01

and 0 for the other months before and after.

El;j= Bo +,31P0liCYtj T &;j (2

8 Following the consensus that health care occupations were of the highest risk during the pandemic compared to all
other occupations.
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We then include our second dummy variable, Below13, to measure the impact of the
policy on the regions that were subjected to the increase in unemployment rate. Since the
policy relaxes the requirements by bringing up all regions’ unemployment rates to 13.1%,
we want to separate the regions that are already above this floor. The assumption is that
the effect captured for those regions’ beneficiary numbers will not be related to the policy.
By including both Policy and Below13, we specify the time period and the regions that
will be affected by the policy. Below13’s coefficient is expected to be positive, like Policy.
With both dummy variables, we are given a better look at whether the policy’s impact on
beneficiaries is generally positive or negative. If positive, our question then becomes,
“how much of this positive increase in beneficiaries can be attributed to solely the
policy?”. If Below13 is negative, that will mean that any increases in our dependent
variable due to the policy (we expect Policy in the first model to be positive) was coming
from large variation in outlier regions with very high unemployment. This variable equates
tol for regions below 13% unemployment rate in each month during the policy period and

equates to O for all of the other regions above 13.1%.

Elij= Bo + B1Policy:; + B, Below13,; + u; +&; 3)
The first two models have attempted to quantify the impact of the policy on the change in
EI beneficiaries for regions below 13% unemployment rate. We now model their

interaction.

Elij= By + B1Policy;j + B, Below13.; + B3 Policy.; X (4)

Below13;; + p; +¢&;
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In the fourth model, we include an addition fixed effect: unemployment rate tiers. By
including this variable in the model, we can control for the regional differences at the
unemployment rate level. We keep the interaction term to focus on regions being
artificially increased to 13.1%. The assumption is that regions belonging to the same tier
will react similarly to an EI policy due to similar labour market conditions. As mentioned
above in the Variables subsection, we expect tiers closer to the 13.1% threshold to
experience a smaller impact from the policy and tiers with lower unemployment rates to
observe a larger uptake in EI beneficiaries. Since Tiers is a categorical variable which
decomposes the regions to their respective tier, we continue to expect a positive coefficient
for most, if not all, regions. The eight tier closest to the 13% cutoff may potentially have
a negative coefficient if the policy’s impact is outweighed by other conditions in the EI
uptake decision making. For example, a region at 12.5% already has most of its
unemployed on EI and after the policy is announced, those individuals may naturally get

off EI, leading to a decrease in beneficiaries for the month.

Elij= By + B1Policy;j X B, Below13,; + B3 Tiers;; + u; +&; (5)

In the previous models, we built up a framework to decompose the regions into
unemployment rate tiers. From our expectations, the coefficients from Policy, Below13,
and Tiers, should all generally be positive as the number of EI beneficiaries increased due

to Covid-19 and especially the relaxed requirements stemming from the policy response.
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We now proceed with the provincial-level models. In the regional analysis, the focus was
on the variation between the unemployment rate imposed via the policy and the true
unemployment rate observed in the respective region. With 62 EI economic regions, our
analysis constituted a more granular level in observations. Aggregating, we now look at
the policy effect through the lens of the 10 Canadian provinces®. The subscript p represents

the province. ¢ represents the provincial fixed effect.

El_Totaly, = By + B1Policy,, + B, (Tiers_Aggregate, X (6)
Policy,) + BsSafe_Occupations,, + (BaSex, X Policyy,) +

PsUnsafe_Occupationsy, + ¢, + €4

As mentioned, we run regressions with not just EI Total, but with variables EI 15, EI 25,
and EI over55. The independent variables remain identical. As Policy, and its exogeneity,
are the center of our analysis, we will compare its coefficients with the regional model. A
positive coefficient is expected. We also expect Safe Occupations to have a negative
coefficient as the workers in these industries would have been non-essential and prone to
lay offs. On the other hand, Unsafe Occupations, or healthcare and social assistance
workers, is expected to be positive, as the demand for these roles were much higher during
the health crisis that was Covid-19. We interact Sex with Policy to best understand the
effect of the policy on genders. Since females make up a higher number of healthcare and
social assistance positions, we can expect the result to be like that of both occupation

categories.

9 Territories are omitted from most data in the model, making us remove them completely from the dataset.
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In summary, our first four models should allow us to get a general understanding of the
policy’s impact on regions in Canada. The provincial-level models afterwards are in place
to capture some additional control variables that can highlight the various levels of
heterogeneity across regions and provinces in Canada. This will also alleviate some of the

endogeneity issue present in the regional model.
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Section 5: Data, Estimation and Results
Data Sources

Monthly data on EI beneficiaries are derived from the Employment Insurance Survey
(EIS) and the sample covers all ages that are eligible for employment (Statistics Canada
Table 14-10-0346-01). The survey collects data from Service Canada on aggregate
claims which is published monthly. 100% of claims are represented (Guide to
Employment Insurance Statistics, 2021). The monthly unemployment rate is made
available by Statistics Canada for all EI economic regions from 1996 (Government of
Canada, 2019). Different from economic regions, EI regions are aggregates of multiple
economic regions and are outlined for the purposes of determining EI requirements in
these areas. As the population increases and regions change, so do the definitions and
mappings of regions. To avoid confusion, I will use data from October 2014 — December
2022. '° During the CERB period, Statistics Canada treats the EI numbers as outliers,
meaning that they will not influence future seasonally-adjusted calculations.!! For that
reason, we conduct our analysis omitting the CERB period. From the beneficiary

dataset, we use the aggregate variable with all employment insurance claimants.

Data for the provincial-level models are taken from Statistics Canada’s tables 14-10-
0011-01, 14-10-0287-01, 36-10-0434-01, 14-10-0355-01, and 17-10-0005-01. Territories
are omitted. Due to the length of the main variable, beneficiaries by province, beginning
in 1997, we create a dataset from January 1997 — September 2023. For consistency, we

omit the CERB period.

10 PEI and the territories are split into multiple regions on October 12%, 2014.

1 Seasonally adjusted data is a time series technique used to eliminate some biases by decomposing series into the
trend-cycle, seasonal effects, other calendar effects such as trading days and moving holidays, and the irregular
component.
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Our research question revolves around the analysis of the impact of the Covid-19 EI policy
response and the ensuing increase in EI beneficiaries. To get an understanding of the
regional disparities and different economic conditions that may affect EI uptake, we
control for regional unemployment rates. In the Results section, we provide graphical
illustrations of the policy impact and descriptive analysis of our variables. Since our paper
argues that the policy was mostly an exogenous shock, we emphasize the change in our

dependent variable before, during, and after the policy.

As part of our descriptive analysis, we graph the policy impact on beneficiaries, the impact
on the unemployment rate, the distribution of the difference in the policy unemployment
rate and the true unemployment of the region, and the parabolic relationship between the
unemployment rate tiers and their coefficients from the model. As well, we present a table
with the summary statistics of EI beneficiaries and the unemployment rate before, during,

and after the policy.

Descriptive Analysis

We first outline some descriptive statistics and graphical visualizations of our variables
and the impact the policy had on the number of EI beneficiaries. Table 2 focuses on the
three key time periods revolving around the policy and the demonstrable changes in the
mean, min, and max numbers of beneficiaries and the unemployment rate. Of note, EI
beneficiaries are not logged in this table unlike the variable we use for our modelling

above.
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Table 2 Summary Statistics Before and After the Policy

El Beneficiaries El Unemployment Rate
Before During After Policy Before During After Policy
Policy Policy Policy Policy
Mean 11,958 27,419 13,537 8.46 13.65 7.06
Min 80 80 120 2.30 13.10 2.50
Max 114,440 345,680 226,800 36.5 35.7 30.9

Above are the summary statistics for the two principal variables, EI Beneficiaries and

Unemployment Rate, with the mean, minimum, and maximum of any region during any
month in the “before policy”, “during policy”, and “after policy” time periods. They are
divided into 6 years before 2020-09-01, the year of the EI policy ending in 2021-09-01,

and the final 16 months after the policy ending in 2023-01-01.

Observing the values in Table 2, we see beneficiaries increase substantially during the
policy and remain higher than before in the time since. Specifically, the mean across all
regions jumps from 11,958 to 13,537. The maximum almost doubles to 226,800 from
114,440 in Toronto; however, this is right after the policy ends in October 2021. The
month after, beneficiaries drop to 128,340. The unemployment rate shows a decrease in

the mean after the policy and a decrease in the maximum.

The real unemployment rate without the jump to 13.1% is documented during this

period.
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Table 3 Summary Statistic of the Actual Unemployment Rate

Real Unemployment Rate

Mean 9.16
Min 3.10
Max 35.7

Table 3 shows us a mean unemployment rate of 9.16%, with one region being as low as

3.1% during that year period and one being as high as 35.7%.

Below is a distribution plot of the difference between the 13.1% floor and the real

unemployment rate during the one-year policy period. The unemployment rate gap is
distributed normally and shows us that most regions were not close to the 13.1% rate
induced by the government. 107 regions go above the floor of 13.1% and are omitted

from the graph. The remaining 664 regions are plotted below.

32



Figure 1 Distribution of the gap in unemployment rates during EI policy period
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In a preliminary overview of the data and impact of the policy, we present a graph of all
62 unemployment rates of each EI economic region since 2014. Omitted from the graph

are the actual unemployment rates during the policy. In figure 2 we will plot a graph of

that period.
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Figure 2 Unemployment rates across all regions since 2014
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Source: Author’s calculations.

Figure 2 has a glaring change in trend, due to Covid-19 and the policy response. First,
most regions belong below 13.1% during “normal” times. Second, the few regions above
13.1% experience little change from the policy as the conditions for such unemployment

are uncharacteristic of the other regions.

Maybe these regions that were jumped to 13.1% had this much unemployment due to the
pandemic. Looking at Figure 2, this is unclear. Statistics Canada publishes the actual
unemployment rates during this one-year period which acts as a counterfactual to the

artificial increase from the policy.

In the next figure, I examine the period of interest more closely and include the actual
unemployment rates as reported by Statistics Canada. For clarity, we include a dashed

black line at the 13.1% unemployment rate floor.
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Figure 3 Policy and Actual Unemployment Rates as Reported by Statistics Canada
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Source: author’s calculations.

Figure 3 makes it clear that 13.1% unemployment is not the unemployment rate of these
regions, and most are a few percentage points below for the entire duration of this one-
year period. Most regions’ unemployment was unintentionally overestimated. What
about EI beneficiaries? Was the change to unemployment rates enough to warrant such a

noticeable increase?

We use Fredericton-Moncton-Saint John as an example region to compare the change in

monthly EI beneficiaries and the unemployment rate.
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Figure 4 Comparison of EI beneficiaries and the unemployment rate in Fredericton-
Moncton-Saint John
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Notes: Source: author’s calculations. Red lines in graphs indicate the beginning and end

of the policy.

Side-by-side, the policy’s effect remains. Figure 4 is one of many examples of regions that
experienced a large increase in beneficiaries while the actual unemployment was nowhere
near the policy’s 13.1%. When given the option, locals from Fredericton, Moncton, and
Saint John went on EI even though the unemployment was not as severe as the beneficiary
numbers suggest. From the graph, one can calculate that if the actual unemployment rate
went from 6% to roughly 9% during Covid-19, beneficiaries should increase
proportionally to 15,000 (from 10,000). A beneficiary uptake of 30,000 is cause for a

deeper analysis.

Regression Results

Tables 4-11 contain the results from our analyzes. The provincial-level models will be
kept separate in its own subsection immediately following this one. The standard errors in

parentheses are calculated using White’s estimator. Coefficients from the EI economic
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region and the province fixed effects are omitted from this section and included in the

appendix. Table 4 below begins with the results from our first model.

Table 4 Policy Dummy Variable impact on log of EI beneficiaries.

*k*k

Policy 0.446
(0.023)

Intercept 8.387""
(0.027)

Observations (62 EI economic regions x 96 months) 5,952

R? 0.928

Notes: *, ** *** pepresent 1%, 5%, 10% significance, respectively.

Policy, our variable of interest, returns a coefficient of 0.446 with high significance. As
the base model and our empirical evidence of the policy’s impact on beneficiaries, this
finding suggests that at the time of the policy, there was a large increase in the change in
beneficiaries across regions. At the time of the policy, we observe an increase of 0.446 in
the EI coefficient, or roughly speaking a doubling of beneficiaries in each region. There
is a 111.21% increase in the average number of beneficiaries across all regions. As a
program meant to smooth consumption and mitigate financial strain during periods of
unemployment, observing such a large demand when requirements are relaxed can pose
questions on the current limitations of the eligibility requirements. For the complete table,

refer to Appendix Table 2.
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Table 5 Policy Dummy Variable and Below 13 Percent Dummy Variable effect on the log
of EI beneficiaries

*k*k

Policy 0.350
(0.025)

Below13 0.142™
(0.011)

Intercept 8.355™"
(0.027)

Observations (62 EI economic regions x 96 months) 5,952

R? 0.930

Notes: *, ** *** pepresent 1%, 5%, 10% significance, respectively.

Including the Below13 variable absorbs some of the impact from Policy. Our results above
show a change in Policy’s coefticient from 0.446 to 0.350. Below13’s coefficient is 0.142.
With the above models demonstrating a positive impact, we now look to interact both
dummy variables to get a definite understanding on whether the policy’s positive impact
was specific on the regions that had relaxed requirements. If we see that the interacted
term is insignificant or negative (or both), the coefficients from the first two models may
merely be capturing skewed numbers and irrelevant spikes in beneficiaries. For the

complete table, refer to Appendix Table 3.
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Table 6 Policy and Belowl3 dummy variables interacted to gauge impact on log of EI
beneficiaries.

Policy 20.059
(0.053)
Below13 0.094™"
(0.010)
Policy x Below13 interaction term 0.507""
(0.059)
Intercept 8.356™"
(0.027)

Observations (62 EI economic regions x 96 months) 5,952

R? 0.932

Notes: *, ** *** pepresent 1%, 5%, 10% significance, respectively.

Looking at the table above, the first thing we notice is the insignificant and negative
Policy coefficient. Below13 is also much smaller than before, and the interaction term is
0.507. This allows us to further argue that the policy worked as intended and the regions
that experienced raised unemployment rates are the cause of the increases seen in EI.
Knowing this, we can introduce Tiers and decompose them to investigate if certain tiers
of unemployment rates are contributing more to the 0.507 coefficient than others. For

the complete table, refer to Appendix Table 4.

In the next model, we included the unemployment rate tiers as introduced from Table 1.
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Table 7 Including the 8 unemployment rate tiers with “above 13.1%" as the reference.

Impact on EI beneficiaries.

Policy

Below13

Tier 1 (6% unemployment rate and under)

Tier 2 (between 6% and 7%)

Tier 3 (between 7% and 8%)

Tier 4 (between 8% and 9%)

Tier 5 (between 9% and 10%)

Tier 6 (between 10% and 11%)

Tier 7 (between 11% and 12%)

Tier 8 (between 12% and 13%)

*k*k

0.327

(0.023)

*k*k

0.140

(0.011)

0.1417

(0.038)

0.2317™

(0.039)

0.292"

(0.041)

0.319™

(0.043)

0.263™

(0.050)

0.159™

(0.051)

0.087™

(0.039)

0.092™
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(0.037)

*k*k

Intercept 8.171

(0.047)

Observations (62 EIl economic regions x 96 months) 5,952

R? 0.933

Notes: *, ** *** pepresent 1%, 5%, 10% significance, respectively.

Referencing our expectations of this model from before, we expect that as the tiers
(unemployment rates) approach the cutoff of 13.1%, the less this policy will influence its
labour force. As the gap between 13.1% and the region’s unemployment rate decreases,
so does the impact of a policy that imposes an unemployment rate increase. Since the
policy brings the requirements down to a level closest already to Tier 9, people in Tier 1
will marginally more access than tiers that approach 13.1%. The graph below shows us
the relationship between these tiers. A reason for the first three tiers exhibiting increasing
coefficients may be due to the labor composition (i.e.., low unemployment regions are
comprised of more secure jobs and better economic conditions to mitigate the shock of
Covid-19). Policy and Below13 remain similar to previous models which indicates the
policy effect is consistent even with the inclusion of tiers. For the complete table, refer to

Appendix Table 5.
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Figure 5 Graphical representation of the coefficients for each tier.

Parabolic Relationship between Unemployment Rate Tiers and Coefficients
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Notes: Tier 9 is the reference category and therefore is given a 0 for graphing purposes.

Our models capture a few important elements. First, the EI policy had a significant
positive impact on the number of beneficiaries in regions below 13.1% unemployment
rate. Second, in regions further away from the 13.1%, we saw evidence of an increased

uptake in EI relative to the regions above 13.1%.

Provincial-Level Models: Results and Comparisons

Due to the change in model, we want to state exactly what we want to see. First, we are
interested in the coefficient of the Policy dummy variable. Secondly, we want to

interpret the remaining coefficients and infer some potential meaning that we could not
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get from the regional-level analysis. Finally, we will compare the Policy variable with all
the models. The errors are calculated with White’s estimator. Below we produce the

results of equation 6 — the model with the EI Total dependent variable.

Table 8 Aggregated model, equation 6, total beneficiaries.

*hk

Policy 0.450
(0.109)
Safe_Occupations -0.548™"
(0.079)
Unsafe_Occupations 0.261™
(0.035)
Policy interacted with Sex -0.743™"
(0.118)
Intercept 14.694™
(0.759)
Observations 18,840
R? 0.793

Notes: * ** *** pepresent 1%, 5%, 10% significance, respectively. Complete table is in the
appendix.

The Policy coefficient is 0.450, positive and significant, as expected. In accordance with
the empirical strategy, this is an encouraging result that again, the policy had a large
effect on the number of EI beneficiaries. Comparing to the previous model (equation 5),
the coefficient changes from 0.327 to 0.450. This may be due to a few factors, one of
which is the reduction in variation, another may be the omission of the three territories
in the provincial-level model. The variable Safe Occupations has a negative coefficient
of'-0.548 which can be interpreted as workers in these occupations contribute to the
increase in beneficiaries by being laid off at a higher frequency. On the other hand,
Unsafe _Occupations, or those in the healthcare and social assistance sector, with a

coefficient 0o 0.261, shows that workers in this industry tend to only increase in number
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when others are being laid off. This suggests the demand for workers in this
occupational category during the height of the pandemic. The Sex variable, with Male as
the reference level, has a coefficient of -0.743. We interpret this to mean that there are
more males collecting EI than females likely due to the concentration of females in
healthcare and social assistance work. For the complete table, refer to Appendix Table

I1.

The final three models, dissected into the three beneficiary age groups as the dependent
variable, allow us to see what demographic absorb the most variation when it comes to
EI and the policy response. The youngest age group (15-24 years old) has a Policy
coefficient of 0.831. The middle-aged group (25-54 years old) has a Policy coefficient of
0.351. Finally, the oldest group (55 years old and over), has a Policy coefficient of
0.538. Looking at these coefficients, we can see that the middle-aged category of
beneficiaries experienced the least amount of impact during the policy period compared
to the other two age groups. The youngest category took advantage of the EI generosity

at the highest rate. For the complete tables, refer to Appendix Tables 12, 13, and 14.

Following Chetty (2006) and his inclusion of many control variables at the individual
level not available to us, we opted to look at the heterogeneous effect of the policy at the
provincial level. Observing variation and different coefficients for age groups, gender,
occupations, unemployment rate tiers, and provinces, this model is a reinforcing addition
to the regional-level model’s conclusions. Chetty (2006) mentions the importance of
varying degrees of risk aversion and behaviours across economies and income levels.
Our models try to bring this assumption to the foreground and apply it to Canada. The

results show us that the policy effect is consistent. At a micro level (CD, CSD, or
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taxpayer data, conducting a survey), we may have an opportunity to apply Chetty’s
(2006) model with the suggested control variables to properly analyze the policy’s

efficiency as a response to Covid-19. All results are below in the appendix.

Diagnostic Tests

With the number of beneficiaries depending on many factors not included in our models
due to the data constraints, we assume the variance of our dependent variable is
independent of our independent variables. For example, household income is an important
factor when deciding whether to go on EI or not. By leaving it out, we move towards a
more general causality in which the Policy or a tier of unemployment rates is the sole
reason for EI uptake. Other factors such as risk appetite, borrowing constraints, and leisure
(Chetty, 2006) make up one’s decision to go on EI. Following Wooldridge (2008), we test
for heteroskedasticity of the error term using the Breusch-Pagan (BP) test. With a p-value
of <2.2e — 16, we reject the null hypothesis of homoskedasticity. Statistical significance
remains without the use of robust errors; however, without them we would likely observe

a bias by observing a larger confidence interval leading to inaccurate coefficient estimates.

To validate the methodology and assure that fixed effects is the appropriate choice of
model (instead of random effects), I run the Hausman test on the first four models. All
four tests return a p-value of 1, suggesting that there is little difference in model, and we
cannot reject the null that random effects are the preferred model. To ensure the
stationarity of the data, we run a panel unit-root test. The reason for this test is to
validate the use of regression and fixed effects modelling strategy. We use the Levin,

Lin, and Chu test. All results from this test point to stationarity with very small p-values.
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Both of the following diagnostic tests are done to argue for the exogeneity assumption of
the policy. We argue a stronger associative effect from the policy on EI beneficiaries by
knowing that changes in our dependent variable were a result of natural individual
reactions when faced with a surprise policy. This leads to a more accurate understanding

of the impact on EI uptake.

The first diagnostic test we run is a placebo regression on the first three models following
the idea in Eggers (2021)’s placebo treatment test and Athey and Imbens (2017). The main
idea expressed in these papers is to change the outcome variable to something that we
know is not affected by the policy. In Eggers (2021), the treatment (policy) can also be
changed for a placebo treatment that we think should not have any effect whatsoever on
the number of EI beneficiaries. Our placebo test does a bit of both. We change the outcome
variable slightly by omitting the values after September 2020 and create a placebo
treatment policy shock during a one-year period that we know should have no impact on
beneficiary numbers. If we observe that the placebo regression has little to no effect on
the outcome, then our analysis of the policy will be better supported. For example, the
policy during Covid-19 might increase the motivation of people to go on EI (because of
Covid-19) which results in a positive bias. A null effect from a placebo policy becomes a
counterfactual. If these increases to beneficiaries happen consistently regardless of the
policy impact or placebo treatment, then it becomes harder to distinguish whether the
policy had any impact on EI uptake at all. We want to ensure that the Policy variable in
our empirical analysis provides an accurate representation of our dependent variable’s
variation. I drop all outcomes after 2020-07-01, add a policy effect between 2017-05-01

and 2018-06-01, and observe the interaction coefficient.
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The first model estimates a significant negative value (-0.027) for the Policy dummy
variable. When we include Below13, Policy’s coefficient remains significant and becomes
positive (0.050) and the Below13 coefficient is significant and negative (-0.138). Finally,
when interacting both dummy variables, we get an insignificant positive coefficient for
Policy x Below13 (0.020). What these results show is that a policy shock by itself, real or
placebo, is not reliable evidence that it had an impact on our beneficiary variable due to
the significant number of confounding variables that can affect EI uptake. In other words,
Below13 is an important complement to Policy as it further reinforces the power of
relaxing requirements via unemployment rates. For regions above 13%, an increase in
unemployment rate does not carry any power. This result suggests that the changes in
Policy's coefficient sign in the last two models may not be as damaging to our thesis since
Below13 remains positive and at a similar level throughout all models. When we include
the Below13 variable, the changes in beneficiaries, although still a placebo effect, are now
positive and significant. This reassures that the regions above 13.1% remain independent
and their fluctuations are large enough to sway the coefficients from negative to positive
(and vice versa). Lastly, when interacting the terms to get an accurate picture of the
combined effect of our placebo policy shock, the coefficient is insignificant. If our results
from models 1-3 show significant effects from the policy, we can use this first diagnostic
test as a counterfactual to prove that the increase in beneficiaries was not a spurious event.

For the complete table, refer to Appendix Tables 6, 7, and 8.

The second diagnostic test involves re-including the CERB period back into the dataset.
We keep the data aggregated without any CERB-period indicator and run the third model

(interaction between Policy and Below13), and fourth model (tiers of unemployment).
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The initial thought was that the CERB period would introduce a lot of variance leading up
to the policy so by including it into the analysis we can observe how large this 6-month
period’s impact is. The results are similar. 12 For the complete tables, refer to Appendix

Tables 9 and 10.

As part of the diagnostic testing, we tested for heteroskedasticity using the BP test and
found evidence to reject the null hypothesis of homoskedasticity. To resolve that, we
adjusted our standard errors using White’s estimator. Since EI beneficiaries tend to collect
benefits over the course of multiple months and may return in succeeding years,
autocorrelation in our sample will cause a bias. To reduce this effect, we use a fixed effect
model. Finally, multicollinearity is an issue when independent variables are correlated. In
our case, we use dummy variables and a categorical variable, unemployment rate tiers.
These variables should not be correlated and therefore, reduce the impact of
multicollinearity in our models. However, as mentioned previously, the model
specification introduces some omitted variable bias and with the interaction of the Policy

term, the possibility of multicollinearity is not negligible.

12 All results from the diagnostic tests are in the appendix.
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Section 6: Conclusion

When the pandemic hit, EI was one of many policy responses used to insure those who
had lost jobs or simply could not work. In August of 2020, Interim Order No.8 was
announced, amending the EI act to allow for substantial requirement easing for one year
as Canada felt the severity of Covid-19’s impact on the labour force. This paper attempts
to frame the subsequent increase in the number of beneficiaries as the result of this policy.
While researching this topic, I noticed a scarcity of papers on this exact policy and its
implications for the Canadian labour market. From theoretical models of job-search and
optimal EI programs, we see that there exists a trade-off from wages and the leisure value
obtained when collecting EI benefits. To people laid off due to Covid-19, theoretical
models may suggest an incentive to going on EI and substituting potential wages from a
job for lengthy leisure. Empirically, the results are less concrete. In some cases, EI allowed
for positive outcomes in financial stability and future wages. In others, there was a
negative effect stemming from individuals leaving the job-search to the last minute and
therefore, resulting in a lower wage from the new job. One important aspect of note is that
unemployment leads to a mental health decline. Offering more generous EI benefits

alleviated some of this stress and was an important response measure to many people.

To address our three main questions brought up in the introduction, we found the

following:

1. Was the increase in beneficiary numbers heterogeneous across regions, provinces,

and unemployment rate tiers? Yes, using a fixed effects model, our findings showed
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a heterogeneous effect of the policy across economic EI regions, provinces, and
when analyzed further, a heteroskedastic effect across unemployment rate tiers.

Is the policy predominately driving this effect? With the help of our graphs,
diagnostic tests, and significant coefficients in our statistical modelling, yes, the
policy’s exogeneity led to an impact on EI beneficiaries to a certain extent.

What are the policy implications of this increase in beneficiaries? The policy
implications may be understood best through the lens of access and equity for EI
benefits. Some examples of policy implications that stem from our results are:
lesser requirements for specific occupations that are more vulnerable to job loss
and adding an anticipatory clause in case of future economic crises similar to
Covid-19. I also believe that better education of EI and its potential for financial
support should be included as a policy technique to keep EI accessible for all

Canadians.

EI economic regions are a unique set of geographical classifications different from

“economic regions” seen in the Canadian Census. On an individual level, some important

variables that should have been present in the estimation are age, income, occupation,

health, if they have been on EI previously, and savings. As well, it would have been

valuable to see the changes in EI take-up frequency and what percentage of people eligible

for EI went on it. Had these variables been part of the models, we may have seen smaller

estimates of the coefficients.

In a potential future model with individual-level labour data, for example, we can refer to

the Federal Budget’s (2021) analysis of Covid-19 on the labour force. As mentioned in

the literature review, gig workers (e.g., day labourers, contract workers) and those who
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are self-employed were left without work at a much higher rate than regular employees.
Specifically, Chart 2.6 (Federal Budget, 2021) shows a -8.5% change in employment for
self-employed and a -4.3% change in employment for gig workers from February 2020 to
March 2021. Employees observed a -0.9% change in employment during the same period.
This suggests that certain occupations that can adapt to a remote work environment or that
are considered essential during the pandemic may experience a weaker threat to their
employment status. On the other hand, people in gig work or those self-employed had a
much higher chance of being laid off. The following analysis conducted in the Federal
Budget (2021) opens up a question for future research into occupation-based EI eligibility

and the severity of an economic shock on these communities:

“Despite temporary changes to the Employment Insurance system, the government
recognized that certain workers who did not qualify for EI regular benefits needed
support during the pandemic. These included self-employed workers, particularly gig
workers, Canadians who have small amounts of part-time work, and those who cannot
take jobs because the pandemic has forced them to shoulder greater-than-usual
caregiving duties.”

In the analysis, a major limitation stemmed from the data. The EI regions are mapped to
the 1996 Spatial Geographic Classification (SGC), excluding PEI and the Territories
which are mapped to the 2011 SGC. Using postal codes, Statistics Canada divides the
country into thousands of Census Sub-Divisions (CSD) for survey and geographical
mapping purposes. At the most granular level, a city can be divided into many CSDs,
and heterogeneous effects can be extrapolated. Most data, ranging from the LFS to the
Census, is gathered at this level. However, due to the differences in the EI economic
regions and the CSDs, it is extremely difficult to map them together. An EI economic
region can contain portions of 3 Census Divisions (CD) which then are split into many
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CSDs. Eventually, one of the CSDs will encroach onto another EI region. Because data
exists for EI beneficiaries at the Census Division (CD) level, we wanted to increase the
statistical power of my model and disaggregate the EI beneficiary variable from the EI

economic region to the CD.

First, I downloaded the CSDs from Statistics Canada. Second, I downloaded the
boundary files for the 1996 and 2011 SGC and merged the geometric identifier with the
associated CSD. Finally, I created a dataset with a mapping of CSDs, CDs, and EI
economic regions. Unfortunately, there was a 40.4% overlap rate of CD into EI regions
which was mostly in densely populated areas such as the Greater Toronto Area and
Vancouver. This presents a significant limitation to the data and prevents the possibility
of including confounding variables offered by Statistics Canada at the CD/CSD level
unless we consider a subset of regions without overlap. As well, the data limitation
restricted what kind of variables we were able to use in the provincial model due to

some of them being reported either annually or reported on a national scale. This made is

impossible to combine in our data set and conduct further analysis.

As mentioned in the Diagnostics section, there may be some multicollinearity present.
With both the omitted variable bias and potential multicollinearity, we are cautious when
suggesting any concrete policy changes. Some of the problems that arise with omitted
variable bias and multicollinearity are overestimated or underestimated coefficients of
our models which can lead to misleading interpretations of our results. Without better
data and stronger variables, we cannot say for certain how the policy can be improved
and therefore, the policy recommendations are not to be taken as the focal point of the

paper. In our results, we observe many negative coefficients belonging to our regional
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and provincial fixed effects. This may be interpreted as a negative deviation from the
average number of beneficiaries. Without further insights from those regions, we are not
able to substantiate any potential causes. From adding additional control variables, we

may be able to understand the relationship better.

Outside of metropolitan areas, Canadian workers depend on their income from EI to
make it until their next season. My results paint a picture of many beneficiaries ready to
go on EI at a moment’s notice. How many of those would normally participate in EI but
do not due to program requirements in their regions? For first-time users, this EI
experience may have educated them on the details of the program and its complex
application requirements. With Covid-19 becoming less prevalent, this behavioural

change may usher in a new phase in employment insurance in Canada.
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Appendix

Appendix Table 1: Employment Insurance maximum number of benefit weeks entitlement

Annex 2.2 - Employment Insurance maximum number of benefit weeks entitlement
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Appendix Table 2: First model eq (2)

First Model with only policy timing

Dependent variable:

Coefficients
Policy_Dummy_Variable 0.446™"
(0.023)
El_ERBAS-SAINT-LAURENT--COTE-NORD 1.142"
(0.057)
El ERCALGARY 2.0217
(0.041)
El_ ERCENTRAL ONTARIO 1.664™"
(0.043)
El_ ERCENTRAL QUEBEC 1.680™"
(0.055)
El_ERCHARLOTTETOWN -0.362™"
(0.046)
El_ERCHICOUTIMI-JONQUIERE -0.169™
(0.051)
El_EREASTERN NOVA SCOTIA 1.064™
(0.040)
El_EREASTERN ONTARIO 0.744™
(0.043)
El_EREDMONTON 2.043™
(0.041)
El_ERFREDERICTON-MONCTON-SAINT JOHN 0.996™"
(0.041)
El_ERGASPESIE--ILES-DE-LA-MADELEINE 0.955™"
(0.050)
El_ERHALIFAX 0.773™
(0.039)
El_ERHAMILTON 1.104™
(0.041)
El_ERHULL -0.126™
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El_ERHURON
El_ERIQALUIT

El_ERKINGSTON

El_ERKITCHENER

El_ERLONDON
El_ERMADAWASKA-CHARLOTTE
El_ERMONTEREGIE
El_ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC
El_ERNORTHERN ALBERTA
El_ERNORTHERN BRITISH COLUMBIA
El_ERNORTHERN MANITOBA
El_ERNORTHERN ONTARIO
El_ERNORTHERN SASKATCHEWAN

EI_ERNORTHWEST TERRITORIES

(0.058)
0.399"
(0.042)
-3.490™
(0.035)
-0.413™
(0.042)
0.759"
(0.040)
0.684™
(0.042)
0.215™
(0.043)
0.803™
(0.055)
2538
(0.053)
2.004™
(0.038)
0.336™
(0.040)
0.375™
(0.053)
0.597"
(0.039)
0.830™
(0.040)
0.153™
(0.038)
1.194™
(0.041)
0.629™
(0.037)
-1.846™
(0.041)
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El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND

El_ERQUEBEC

El_ERREGINA

El_ERRESTIGOUCHE-ALBERT
El_ERSASKATOON

El_ERSHERBROOKE

El_ERSOUTH CENTRAL ONTARIO

El_ERSOUTH CENTRAL QUEBEC
El_ERSOUTHERN ALBERTA

El_ERSOUTHERN COASTAL BRITISH COLUMBIA
El_ERSOUTHERN INTERIOR BRITISH COLUMBIA
El_ERSOUTHERN MANITOBA

El_ERSOUTHERN SASKATCHEWAN

El_ERST. CATHARINES

EI_ERST. JOHN'S

*k*k

-1.951
(0.037)

0.572"
(0.040)

1271
(0.040)

0.473™
(0.048)

0.861"
(0.054)

0.029
(0.037)

1.627°
(0.041)

0.403™
(0.038)

-0.458™
(0.053)

0.829™"
(0.039)

-0.526™
(0.053)

1.642"™
(0.042)

1.046™
(0.040)

1.348™
(0.042)

0.474™
(0.038)

0.344™
(0.039)

0.681""
(0.048)

0.430™

61



(0.041)

*k*k

Residual Std. Error
F Statistic

El_ ERSUDBURY -0.116
(0.040)
El_ERTHUNDER BAY -0.534™
(0.042)
El ERTORONTO 3.146™"
(0.042)
El_ERTROIS-RIVIERES -0.425™"
(0.054)
El_ ERVANCOUVER 2.208™"
(0.040)
El_ ERVICTORIA 0.239™
(0.039)
El_ ERWESTERN NOVA SCOTIA 1.234™
(0.039)
El ERWHITEHORSE -1.868™"
(0.042)
El_ERWINDSOR 0.462""
(0.049)
El_ERWINNIPEG 1.250™
(0.041)
El_ERYELLOWKNIFE -2.373"
(0.036)
El_ERYUKON -2.637"
(0.062)
Constant 8.387""
(0.027)
Observations 5,952
R? 0.928
Adjusted R? 0.928

0.340 (df = 5889)
1,233.367™ (df = 62; 5889)

Note:

“p<0.1; "p<0.05;

*k*k

p<0.01
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Appendix Table 3: Second model eq (3)

Second Model with policy and below 13

Dependent variable:

Coefficients
Policy Dummy_Variable 0.350™"
(0.025)
Below_13_Percent 0.142™
(0.011)
EI_ERBAS-SAINT-LAURENT--COTE-NORD 1.142™
(0.058)
El ERCALGARY 2.024™
(0.041)
El_ ERCENTRAL ONTARIO 1.664™"
(0.043)
El_ ERCENTRAL QUEBEC 1.680""
(0.055)
El ERCHARLOTTETOWN -0.362""
(0.045)
El_ERCHICOUTIMI-JONQUIERE -0.169™"
(0.052)
El_EREASTERN NOVA SCOTIA 1.086""
(0.039)
El_EREASTERN ONTARIO 0.744™"
(0.043)
El_EREDMONTON 2.046™
(0.040)
El_ERFREDERICTON-MONCTON-SAINT JOHN 0.996™"
(0.040)
EI_ERGASPESIE--TLES-DE-LA-MADELEINE 0.970™"
(0.049)
El_ERHALIFAX 0.773™
(0.039)
El_ERHAMILTON 1.104™
(0.040)
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El_ERHULL
El_ERHURON

El_ERIQALUIT

El_ERKINGSTON

El_ERKITCHENER

El_ERLONDON
El_ERMADAWASKA-CHARLOTTE
El_ERMONTEREGIE

El_ ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC
El_ERNORTHERN ALBERTA
El_ERNORTHERN BRITISH COLUMBIA
El_ERNORTHERN MANITOBA
El_ERNORTHERN ONTARIO
El_ERNORTHERN SASKATCHEWAN

EI_ERNORTHWEST TERRITORIES

-0.126™
(0.057)

0.401™
(0.041)

-3.490™"
(0.035)

-0.413™
(0.041)

0.759™
(0.039)

0.684™
(0.041)

0.215™
(0.043)

0.803™
(0.055)

2.540™
(0.053)

2.139™
(0.037)

0.336™"
(0.040)

0.375™"
(0.054)

0.613™"
(0.039)

0.834™"
(0.039)

0.199""
(0.037)

1197
(0.041)

0.675™"
(0.036)

-1.840
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El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND

El_ERQUEBEC

El_ERREGINA

El_ERRESTIGOUCHE-ALBERT
El_ERSASKATOON

El_ERSHERBROOKE

El_ERSOUTH CENTRAL ONTARIO

El_ERSOUTH CENTRAL QUEBEC
El_ERSOUTHERN ALBERTA

El_ERSOUTHERN COASTAL BRITISH COLUMBIA
El_ERSOUTHERN INTERIOR BRITISH COLUMBIA
El_ERSOUTHERN MANITOBA

El_ERSOUTHERN SASKATCHEWAN

EI_ERST. CATHARINES

(0.040)
-1.908™"
(0.036)
0.572"
(0.039)
1271
(0.039)
0.476™
(0.047)
0.861"
(0.054)
0.029
(0.037)
1.649™
(0.040)
0.403™
(0.038)
-0.458™"
(0.053)
0.829"
(0.038)
-0.526™"
(0.054)
1.645™
(0.041)
1.046™
(0.040)
1.348™
(0.042)
0.474™
(0.038)
0.344™
(0.039)
0.681"
(0.048)
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El_ERST. JOHN'S

0.430™

(0.041)
El_ ERSUDBURY -0.116™
(0.040)
El_ERTHUNDER BAY -0.534™
(0.041)
El ERTORONTO 3.149™
(0.041)
El_ERTROIS-RIVIERES -0.425™"
(0.054)
El_ ERVANCOUVER 2.209™"
(0.039)
El_ ERVICTORIA 0.239™
(0.038)
El_ ERWESTERN NOVA SCOTIA 1.234™
(0.039)
El_ERWHITEHORSE -1.868™"
(0.042)
El_ERWINDSOR 0.462""
(0.047)
El_ERWINNIPEG 1.250™
(0.040)
El_ERYELLOWKNIFE -2.373"
(0.036)
El_ERYUKON -2.633"
(0.061)
Constant 8.355™"
(0.027)
Observations 5,952
R? 0.930
Adjusted R? 0.930

Residual Std. Error
F Statistic

0.336 (df = 5888)
1,246.694™ (df = 63; 5888)

Note:

“p<0.1; p<0.05; ““p<0.01
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Appendix Table 4: Third model eq (4)

Third Model with policy and below 13 interaction

Dependent variable:

Coefficients
Policy_ Dummy_Variable -0.059
(0.053)
Below 13 Percent 0.094™
(0.010)
El_ERBAS-SAINT-LAURENT--COTE-NORD 1.142™
(0.058)
El_ ERCALGARY 2.033™
(0.039)
El_ERCENTRAL ONTARIO 1.664™
(0.043)
El_ ERCENTRAL QUEBEC 1.680™
(0.055)
El_ ERCHARLOTTETOWN -0.362™"
(0.046)
El_ERCHICOUTIMI-JONQUIERE -0.169™
(0.052)
El_EREASTERN NOVA SCOTIA 1.126™
(0.037)
El_EREASTERN ONTARIO 0.744™
(0.043)
El_ EREDMONTON 2.056™"
(0.038)
El_ ERFREDERICTON-MONCTON-SAINT JOHN 0.996™"
(0.0412)
El_ERGASPESIE--ILES-DE-LA-MADELEINE 0.997™
(0.046)
El_ERHALIFAX 0.773™
(0.039)
El ERHAMILTON 1.104™
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El_ERHULL
El_ERHURON

El_ERIQALUIT

El_ERKINGSTON

El_ERKITCHENER

El_ERLONDON
El_ERMADAWASKA-CHARLOTTE
El_ERMONTEREGIE

El_ ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC
El_ERNORTHERN ALBERTA
El_ERNORTHERN BRITISH COLUMBIA
El_ERNORTHERN MANITOBA
El_ERNORTHERN ONTARIO

EI_ERNORTHERN SASKATCHEWAN

(0.040)
-0.126™
(0.057)
0.406™
(0.041)
-3.490™
(0.036)
-0.413™
(0.041)
0.759"
(0.039)
0.684™
(0.041)
0.215™
(0.043)
0.803™
(0.055)
2,545
(0.051)
2.198"™
(0.036)
0.336™
(0.040)
0.375™
(0.054)
0.660™
(0.040)
0.849"
(0.036)
0.257"
(0.037)
1.206™
(0.039)
0.733™
(0.037)
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El_ERNORTHWEST TERRITORIES
El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND
El_ERQUEBEC

El_ERREGINA
El_ERRESTIGOUCHE-ALBERT
El_ERSASKATOON
El_ERSHERBROOKE
El_ERSOUTH CENTRAL ONTARIO
El_ERSOUTH CENTRAL QUEBEC

EI_ERSOUTHERN ALBERTA

EI_ERSOUTHERN COASTAL BRITISH COLUMBIA

EI_ERSOUTHERN INTERIOR BRITISH COLUMBIA

EI_ERSOUTHERN MANITOBA

EI_ERSOUTHERN SASKATCHEWAN

EI_ERST. CATHARINES

*k*k

-1.821
(0.036)

-1.859™"
(0.036)

0.572"
(0.039)

1271
(0.039)

0.485™
(0.047)

0.861"
(0.054)

0.029
(0.037)

1.684™
(0.038)

0.403""
(0.038)

-0.458™
(0.053)

0.829™"
(0.038)

-0.526™
(0.054)

1.654™
(0.040)

1.046™
(0.040)

1.348™
(0.042)

0.474™
(0.038)

0.344™
(0.039)

0.681™
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(0.047)

El_ERST. JOHN'S 0.430™
(0.041)
El ERSUDBURY -0.116™
(0.040)
El_ERTHUNDER BAY -0.534™
(0.041)
El ERTORONTO 3.158™"
(0.039)
El_ERTROIS-RIVIERES -0.425™"
(0.054)
El_ ERVANCOUVER 2.214™
(0.038)
El_ ERVICTORIA 0.239™
(0.038)
El_ ERWESTERN NOVA SCOTIA 1.234™
(0.040)
El_ERWHITEHORSE -1.868™"
(0.042)
El_ERWINDSOR 0.462""
(0.047)
El_ERWINNIPEG 1.250™
(0.040)
El_ERYELLOWKNIFE -2.373"
(0.036)
El_ERYUKON -2.618™
(0.060)
Policy Dummy_Variable:Below_13_Percent 0.507™
(0.059)
Constant 8.356"
(0.027)
Observations 5,952
R? 0.932
Adjusted R? 0.932
Residual Std. Error 0.331 (df = 5887)
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F Statistic 1,269.643™ (df = 64; 5887)
Note: “p<0.1; “p<0.05; "“p<0.01

Appendix Table 5: Fourth model eq (5)

Fourth Model with policy and below 13 interaction and tiers

Dependent variable:

Coefficients
Policy_ Dummy_Variable 0.327"
(0.023)
Below_13_Percent 0.140™
(0.011)
factor(El_Tier)1 0.141™
(0.038)
factor(El_Tier)2 0.231™
(0.039)
factor(El_Tier)3 0.292"
(0.041)
factor(El_Tier)4 0.319™
(0.043)
factor(El_Tier)5 0.263™
(0.050)
factor(El_Tier)6 0.159™
(0.051)
factor(El_Tier)7 0.087™
(0.039)
factor(El_Tier)8 0.092™
(0.037)
El_ERBAS-SAINT-LAURENT--COTE-NORD 1.098™"
(0.059)
El_ERCALGARY 1.975™
(0.041)
El_ERCENTRAL ONTARIO 1.636™"
(0.043)
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El_ERCENTRAL QUEBEC
El_ERCHARLOTTETOWN
El_ERCHICOUTIMI-JONQUIERE
El_EREASTERN NOVA SCOTIA
El_EREASTERN ONTARIO
El_EREDMONTON
El_ERFREDERICTON-MONCTON-SAINT JOHN
El_ERGASPESIE--ILES-DE-LA-MADELEINE
El_ERHALIFAX

El_ERHAMILTON

El_ERHULL

El_ERHURON

El_ERIQALUIT

El_ERKINGSTON

El_ERKITCHENER

El_ERLONDON
El_ERMADAWASKA-CHARLOTTE

El_ ERMONTEREGIE

*k*k

1.665
(0.054)

-0.425™
(0.046)

-0.190"
(0.051)

1.256™"
(0.051)

0.703™
(0.044)

2.018™
(0.040)

0.937™
(0.041)

1.124™
(0.059)

0.760™"
(0.038)

1.124™
(0.039)

-0.124™
(0.058)

0.368™"
(0.040)

-3.489"™
(0.036)

-0.414™
(0.040)

0.783""
(0.037)

0.653™
(0.041)

0.133""
(0.045)

0.815™
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El_ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC
El_ERNORTHERN ALBERTA
El_ERNORTHERN BRITISH COLUMBIA
El_ERNORTHERN MANITOBA
El_ERNORTHERN ONTARIO
El_ERNORTHERN SASKATCHEWAN
El_ERNORTHWEST TERRITORIES
El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND
El_ERQUEBEC

El_ERREGINA

EI_ERRESTIGOUCHE-ALBERT

(0.055)
2.498"™
(0.051)
2.327"
(0.054)
0.266™"
(0.041)
0.312""
(0.055)
0.692"
(0.048)
0.827°"
(0.045)
0.386™"
(0.054)
1.238™
(0.047)
0.862""
(0.053)
-1.7617
(0.046)
-1.723™
(0.052)
0.559""
(0.038)
1.279™
(0.039)
0.565™"
(0.053)
0.917""
(0.055)
0.057
(0.037)
1.789™
(0.049)
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EI_ERSASKATOON

El_ERSHERBROOKE

EI_ERSOUTH CENTRAL ONTARIO

ElI_ERSOUTH CENTRAL QUEBEC
El_ERSOUTHERN ALBERTA

EI_ERSOUTHERN COASTAL BRITISH COLUMBIA
ElI_ERSOUTHERN INTERIOR BRITISH COLUMBIA
ElI_ERSOUTHERN MANITOBA

EI_ERSOUTHERN SASKATCHEWAN

EI_ERST. CATHARINES

EI_ERST. JOHN'S

EI_ERSUDBURY

EI_ERTHUNDER BAY

EI_ERTORONTO

El_ERTROIS-RIVIERES

EI_ERVANCOUVER

EI_ERVICTORIA

EI_ERWESTERN NOVA SCOTIA

*k*k

0.376
(0.037)

-0.445™
(0.054)

0.861"
(0.039)

-0.461™"
(0.057)

1.599™
(0.042)

1.010"
(0.039)

1.287°
(0.042)

0.439™
(0.039)

0.272""
(0.039)

0.656™"
(0.050)

0.363""
(0.041)

-0.159"
(0.040)

-0.523"™
(0.041)

3.123™
(0.042)

-0.415™
(0.054)

2.230™
(0.037)

0.264™"
(0.038)

1157
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(0.041)

*k*k

El_ ERWHITEHORSE -1.829
(0.042)
El_ ERWINDSOR 0.441™"
(0.049)
El_ ERWINNIPEG 1.248™
(0.039)
El ERYELLOWKNIFE -2.331™
(0.038)
El ERYUKON -2.658™"
(0.062)
Constant 8.171™"
(0.047)
Observations 5,952
R? 0.933
Adjusted R? 0.932

Residual Std. Error
F Statistic

0.330 (df = 5880)
1,148.223™ (df = 71; 5880)

Note:

Appendix Table 6: First model with placebo timing

“p<0.1; “p<0.05; ““p<0.01

First Model with only policy timing placebo

Dependent variable:

Coefficients

Policy_ Dummy_Variable

El_ERBAS-SAINT-LAURENT--COTE-NORD

EI_ERCALGARY

-0.027
(0.008)

1217
(0.051)

1.999™
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El_ERCENTRAL ONTARIO
El_ERCENTRAL QUEBEC
El_ERCHARLOTTETOWN
El_ERCHICOUTIMI-JONQUIERE
El_EREASTERN NOVA SCOTIA
El_EREASTERN ONTARIO

El_EREDMONTON
El_ERFREDERICTON-MONCTON-SAINT JOHN
El_ERGASPESIE--ILES-DE-LA-MADELEINE
El_ERHALIFAX

El_ERHAMILTON

El_ERHULL

El_ERHURON

El_ERIQALUIT

El_ERKINGSTON

El_ERKITCHENER

EI_ERLONDON

(0.033)
1.625™
(0.034)
1.695™
(0.047)
-0.366™"
(0.038)
-0.109™
(0.043)
1.118™
(0.032)
0.745™
(0.036)
2.019™
(0.033)

0.965™"
(0.029)

1.036™
(0.046)

0.738™"
(0.025)

1.037™
(0.027)

-0.154™
(0.040)

0.366™"
(0.033)

-3.473™
(0.025)

-0.460™
(0.029)

0.695™"
(0.026)

0.602""
(0.027)
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El_ERMADAWASKA-CHARLOTTE
El_ ERMONTEREGIE
El_ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC
El_ERNORTHERN ALBERTA
El_ERNORTHERN BRITISH COLUMBIA
El_ERNORTHERN MANITOBA
El_ERNORTHERN ONTARIO
El_ERNORTHERN SASKATCHEWAN
El_ERNORTHWEST TERRITORIES
El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND
El_ERQUEBEC

EI_ERREGINA

0.238™
(0.034)

0.809"
(0.047)

2.504™
(0.036)

2147
(0.031)

0.305™
(0.030)

0.435™
(0.040)

0.625™
(0.034)

0.893™
(0.030)

0.174™
(0.028)

1.254™
(0.031)

0.662""
(0.028)

-1.803™
(0.028)

-1.954™
(0.028)

0.508""
(0.028)

1.210™
(0.025)

0.514™"
(0.047)

0.837""
(0.041)

-0.010
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El_ERRESTIGOUCHE-ALBERT
ElI_ERSASKATOON

El_ERSHERBROOKE

EI_ERSOUTH CENTRAL ONTARIO

EI_ERSOUTH CENTRAL QUEBEC
ElI_ERSOUTHERN ALBERTA

ElI_ERSOUTHERN COASTAL BRITISH COLUMBIA
ElI_ERSOUTHERN INTERIOR BRITISH COLUMBIA
EI_ERSOUTHERN MANITOBA

EI_ERSOUTHERN SASKATCHEWAN

EI_ERST. CATHARINES

EI_ERST. JOHN'S

EI_ERSUDBURY

EI_ERTHUNDER BAY

EI_ERTORONTO

El_ERTROIS-RIVIERES

EI_ERVANCOUVER

(0.026)
1.675™
(0.035)
0.409™"
(0.030)
-0.454"™
(0.042)
0.768™"
(0.029)
-0.500"™
(0.047)
1.634™
(0.035)
1.0417
(0.027)
13617
(0.031)
0.453""
(0.030)
0.358™"
(0.032)
0.594""
(0.032)
0.413™
(0.028)
-0.112"™
(0.030)
-0.552"
(0.031)
3.067""
(0.025)
-0.420™
(0.041)
2.131"
(0.023)
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EI_ERVICTORIA 0.191™

(0.023)
El_ ERWESTERN NOVA SCOTIA 1.261™"
(0.029)
El_ ERWHITEHORSE -1.851""
(0.034)
El_ERWINDSOR 0.340™
(0.033)
El_ ERWINNIPEG 1.183™
(0.026)
El ERYELLOWKNIFE -2.380""
(0.023)
El ERYUKON -2.638"™"
(0.067)
Constant 8.380™"
(0.020)
Note: “p<0.1; “p<0.05; ““p<0.01

Appendix Table 7: Second model with placebo diagnostic

Second Model with policy timing + below13 placebo

Dependent variable:

Coefficients
Policy Dummy_Variable 0.050™"
(0.009)
Below_13_Percent -0.138™
(0.008)
El_ERBAS-SAINT-LAURENT--COTE-NORD 1.215™
(0.048)
El_ERCALGARY 1.997™
(0.031)
El_ERCENTRAL ONTARIO 1.625™"
(0.032)
El_ERCENTRAL QUEBEC 1.693™"
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El_ERCHARLOTTETOWN
El_ERCHICOUTIMI-JONQUIERE
El_EREASTERN NOVA SCOTIA
El_EREASTERN ONTARIO
El_EREDMONTON
El_ERFREDERICTON-MONCTON-SAINT JOHN
El_ERGASPESIE--ILES-DE-LA-MADELEINE
El_ERHALIFAX

El_ERHAMILTON

El_ERHULL

El_ERHURON

El_ERIQALUIT

El_ERKINGSTON

El_ERKITCHENER

El_ERLONDON
El_ERMADAWASKA-CHARLOTTE

El_ERMONTEREGIE

(0.045)
-0.366™
(0.036)
-0.109™
(0.039)
1.048™
(0.031)
0.745™
(0.034)
2.017"
(0.031)
0.965™"
(0.026)
0.973™
(0.046)
0.738™"
(0.023)
1.037™
(0.025)
-0.154™
(0.037)
0.363""
(0.031)
-3.473™
(0.023)
-0.460™
(0.027)
0.695™"
(0.025)
0.602""
(0.026)
0.238™"
(0.032)
0.806™"
(0.045)
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El_ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC
El_ERNORTHERN ALBERTA
El_ERNORTHERN BRITISH COLUMBIA
El_ERNORTHERN MANITOBA
El_ERNORTHERN ONTARIO
El_ERNORTHERN SASKATCHEWAN
El_ERNORTHWEST TERRITORIES
El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND
El_ERQUEBEC

El_ERREGINA
El_ERRESTIGOUCHE-ALBERT

EI_ERSASKATOON

*k*k

2.502
(0.032)

2.077"
(0.030)

0.303™
(0.028)

0.435™
(0.036)

0.623™
(0.032)

0.891"
(0.026)

0.104™
(0.026)

1.252™
(0.029)

0.592""
(0.026)

-1.828"™
(0.026)

-2.023™
(0.025)

0.508""
(0.026)

1.210™
(0.023)

0.488™"
(0.048)

0.837""
(0.038)

-0.010
(0.026)

1.665™
(0.035)

0.407™
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El_ERSHERBROOKE

EI_ERSOUTH CENTRAL ONTARIO

ElI_ERSOUTH CENTRAL QUEBEC
ElI_ERSOUTHERN ALBERTA

ElI_ERSOUTHERN COASTAL BRITISH COLUMBIA
ElI_ERSOUTHERN INTERIOR BRITISH COLUMBIA
ElI_ERSOUTHERN MANITOBA

El_ERSOUTHERN SASKATCHEWAN

EI_ERST. CATHARINES

EI_ERST. JOHN'S

EI_ERSUDBURY

EI_ERTHUNDER BAY

EI_ERTORONTO

El_ERTROIS-RIVIERES

EI_ERVANCOUVER

EI_ERVICTORIA

EI_ERWESTERN NOVA SCOTIA

(0.029)
-0.454"™
(0.039)
0.768™"
(0.028)
-0.500™
(0.044)
1.632"
(0.032)
1.039™
(0.024)
13617
(0.028)
0.453""
(0.030)
0.358™"
(0.030)
0.594""
(0.029)
0.413™
(0.027)
-0.112"™
(0.027)
-0.552"
(0.029)
3.065™"
(0.023)
-0.420™
(0.038)
2.131"
(0.020)
0.191""
(0.021)
1.2617
(0.027)
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EI_ERWHITEHORSE

*k*k

-1.851

(0.031)
El_ERWINDSOR 0.338™
(0.032)
El_ERWINNIPEG 1.183™
(0.026)
El_ERYELLOWKNIFE -2.380""
(0.020)
El_ERYUKON -2.640™"
(0.065)
Constant 8.433™
(0.019)
Note: “p<0.1; "p<0.05; *;*[(J)i

Appendix Table 8: Third model with placebo diagnostic

Third Model with policy timing * below13 placebo

Dependent variable:

Coefficients
Policy_ Dummy_Variable 0.033
(0.025)
Below_13_Percent -0.139™
(0.008)
El_ERBAS-SAINT-LAURENT-- 1215
COTE-NORD
(0.048)
El_ERCALGARY 1.997™
(0.031)
El_ERCENTRAL ONTARIO 1.625™
(0.032)
El_ERCENTRAL QUEBEC 1.693™
(0.045)
El_ERCHARLOTTETOWN -0.366™"
(0.036)
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El_ERCHICOUTIMI-JONQUIERE
El_EREASTERN NOVA SCOTIA

EI_EREASTERN ONTARIO

EI_EREDMONTON

El_ERFREDERICTON-MONCTON-

SAINT JOHN

El_ERGASPESIE--ILES-DE-LA-

MADELEINE
El_ERHALIFAX
El_ERHAMILTON
EI_ERHULL
El_ERHURON
EI_ERIQALUIT
EI_ERKINGSTON
EI_ERKITCHENER
EI_ERLONDON

EI_ERMADAWASKA-
CHARLOTTE

El_ERMONTEREGIE

El_ ERMONTREAL

*k*k

-0.109
(0.039)

1.052""
(0.031)

0.745™
(0.034)

2.017"
(0.031)

0.965™
(0.026)

0.976""

(0.047)

0.738™
(0.023)

1.037™
(0.025)

-0.154™
(0.037)

0.363""
(0.031)

-3.473™
(0.023)

-0.460™
(0.027)

0.695™"
(0.025)

0.602""
(0.026)

0.238™

(0.032)

0.806™"
(0.045)

2502
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EI_ERNFLD -- LABRADOR
EI_ERNIAGARA

EI_ERNORTH WESTERN QUEBEC
EI_ERNORTHERN ALBERTA

EI_ERNORTHERN BRITISH
COLUMBIA

EI_ERNORTHERN MANITOBA
EI_ERNORTHERN ONTARIO

EI_ERNORTHERN
SASKATCHEWAN

El_ERNORTHWEST TERRITORIES
El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND
El_ERQUEBEC

El_ERREGINA

EI_ERRESTIGOUCHE-ALBERT

(0.032)

2.081"
(0.030)

0.303™
(0.028)

0.435™
(0.036)

0.623™
(0.032)

0.8917

(0.026)

0.107™
(0.027)

1.252™
(0.029)

0.595™"

(0.027)
-1.827™
(0.026)
-2.020™
(0.026)
0.508""
(0.026)
1.210™
(0.023)
0.491""
(0.048)
0.837""
(0.038)
-0.010
(0.026)
1.665™
(0.035)
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EI_ERSASKATOON
El_ERSHERBROOKE

EI_ERSOUTH CENTRAL
ONTARIO

ElI_ERSOUTH CENTRAL QUEBEC
ElI_ERSOUTHERN ALBERTA

ElI_ERSOUTHERN COASTAL
BRITISH COLUMBIA

El_ERSOUTHERN INTERIOR
BRITISH COLUMBIA

EI_ERSOUTHERN MANITOBA

EI_ERSOUTHERN
SASKATCHEWAN

EI_ERST. CATHARINES
EI_ERST. JOHN'S
EI_ERSUDBURY
EI_ERTHUNDER BAY
EI_ERTORONTO
El_ERTROIS-RIVIERES

EI_ERVANCOUVER

*k*k

0.407
(0.029)

-0.454™*
(0.039)

*hk

0.768

(0.028)

-0.500""
(0.044)

1632
(0.032)

1.039™
(0.024)

1.361"

(0.028)

0.453""
(0.030)

0.358™"

(0.030)
0.594""
(0.029)
0.413™"
(0.027)
-0.112"™
(0.027)
-0.552"
(0.029)
3.065™"
(0.023)
-0.420™
(0.038)
2131
(0.020)
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*k*k

El_ERVICTORIA 0.191
(0.021)
El_ERWESTERN NOVA SCOTIA 1.261™"
(0.027)
El_ERWHITEHORSE -1.851""
(0.031)
El_ERWINDSOR 0.338™
(0.032)
El_ERWINNIPEG 1.183™"
(0.026)
El_ERYELLOWKNIFE -2.380™"
(0.020)
El_ERYUKON -2.641™"
(0.065)
ES:LZ%YDummy_Varlable.Below_13_ 0.020
(0.027)
Constant 8.433™
(0.019)
Note: P<0.1; "p<0.05; " p<

Appendix Table 9: First model with CERB diagnostic

0.01

First Model cerb with only policy timing + robust errors

Dependent variable:

Coefficients

Below_13_Percent 0.081™"

(0.010)
Policy_ Dummy_Variable -0.065

(0.054)
El_ERBAS-SAINT-LAURENT--COTE-NORD 1.040™"

(0.054)
El_ERCALGARY 1.914™
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El_ERCENTRAL ONTARIO
El_ERCENTRAL QUEBEC
El_ERCHARLOTTETOWN
El_ERCHICOUTIMI-JONQUIERE
El_EREASTERN NOVA SCOTIA
El_EREASTERN ONTARIO
El_EREDMONTON
El_ERFREDERICTON-MONCTON-SAINT JOHN
El_ERGASPESIE--ILES-DE-LA-MADELEINE
El_ERHALIFAX

El_ERHAMILTON

El_ERHULL

El_ERHURON

El_ERIQALUIT

El_ERKINGSTON

El_ERKITCHENER

EI_ERLONDON

(0.033)
1.555™"
(0.038)
1.579™
(0.050)
-0.473™
(0.041)
-0.277"
(0.047)
1.013™
(0.032)
0.633™"
(0.038)
1.940™
(0.033)
0.883™"
(0.035)
0.890™"
(0.042)
0.658™"
(0.033)
0.990™"
(0.035)
-0.239™
(0.052)
0.298™"
(0.036)
-3.613™
(0.030)
-0.528™"
(0.036)
0.645™"
(0.033)
0.570™"
(0.036)
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El_ERMADAWASKA-CHARLOTTE
El_ ERMONTEREGIE
El_ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC
El_ERNORTHERN ALBERTA
El_ERNORTHERN BRITISH COLUMBIA
El_ERNORTHERN MANITOBA
El_ERNORTHERN ONTARIO
El_ERNORTHERN SASKATCHEWAN
El_ERNORTHWEST TERRITORIES
El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND
El_ERQUEBEC

EI_ERREGINA

*k*k

0.107
(0.038)

0.701™
(0.051)

24317
(0.046)

2.081™
(0.031)

0.225™
(0.035)

0.264™
(0.049)

0.538"
(0.034)

0.734™
(0.030)

0.136™"
(0.032)

1.094™
(0.033)

0.612""
(0.031)

-1.937™
(0.031)

-1.986™
(0.031)

0.461""
(0.034)

11517
(0.033)

0.380
(0.042)

0.755™"
(0.049)

-0.083™
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El_ERRESTIGOUCHE-ALBERT
ElI_ERSASKATOON

El_ERSHERBROOKE

EI_ERSOUTH CENTRAL ONTARIO

EI_ERSOUTH CENTRAL QUEBEC
ElI_ERSOUTHERN ALBERTA

ElI_ERSOUTHERN COASTAL BRITISH COLUMBIA
ElI_ERSOUTHERN INTERIOR BRITISH COLUMBIA
EI_ERSOUTHERN MANITOBA

EI_ERSOUTHERN SASKATCHEWAN

EI_ERST. CATHARINES

EI_ERST. JOHN'S

EI_ERSUDBURY

EI_ERTHUNDER BAY

EI_ERTORONTO

El_ERTROIS-RIVIERES

EI_ERVICTORIA

(0.031)
1572
(0.033)
0.289"
(0.033)
-0.564™
(0.048)
0.721™
(0.033)
-0.626™
(0.050)
1.539™
(0.034)
0.932™
(0.034)
1.233™
(0.037)
0.366™
(0.033)
0.233™
(0.034)
0.570™
(0.042)
0.315™
(0.035)
-0.231™
(0.035)
-0.642™
(0.036)
3.040™
(0.034)
-0.533™
(0.049)
2.089™
(0.033)
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EI_ERWESTERN NOVA SCOTIA 1.121™

(0.035)
El_ERWHITEHORSE -1.985™
(0.037)
El_ERWINDSOR 0.361"
(0.043)
El_ ERWINNIPEG 1.135™
(0.034)
El ERYELLOWKNIFE -2.498™"
(0.030)
El ERYUKON -2.725™
(0.055)
Below_13 Percent:Policy Dummy_Variable 0.511"
(0.059)
Constant 8.481™"
(0.020)
Observations 6,262
R? 0.934
Adjusted R? 0.933
Residual Std. Error 0.328 (df = 6198)
F Statistic 1,381.928™ (df = 63; 6198)
Note: “p<0.1; “p<0.05; ““p<0.01

Appendix Table 10: Second model with CERB diagnostic test

Second Model cerb with policy timing+ tiers + robust errors

Dependent variable:

Coefficients

factor(El_Tier)1 0.058"
(0.035)
factor(El_Tier)2 0.145™
(0.036)
factor(El_Tier)3 0.200™"
(0.037)
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factor(El_Tier)4

factor(El_Tier)5

factor(El_Tier)6

factor(El_Tier)7

factor(EIl_Tier)8

Policy_ Dummy_Variable
El_ERBAS-SAINT-LAURENT--COTE-NORD
El_ERCALGARY

EI_ERCENTRAL ONTARIO

El_ERCENTRAL QUEBEC
El_ERCHARLOTTETOWN
El_ERCHICOUTIMI-JONQUIERE
El_EREASTERN NOVA SCOTIA
El_EREASTERN ONTARIO
El_EREDMONTON
El_ERFREDERICTON-MONCTON-SAINT JOHN
El_ERGASPESIE--ILES-DE-LA-MADELEINE

EI_ERHALIFAX

0.230™"
(0.040)

0.186™
(0.048)

0.107"
(0.049)

0.035
(0.038)

0.177"™
(0.034)

0.315™
(0.024)

0.996™
(0.054)

1.856™"
(0.036)

1.529"™
(0.038)

1.566™
(0.049)

-0.532"™
(0.041)

-0.294™
(0.046)

1.058"™
(0.044)

0.597""
(0.038)

1.903™
(0.035)

0.830™"
(0.035)

0.938™"
(0.052)

0.646™"
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El_ERHAMILTON
El_ERHULL

El_ERHURON

El_ERIQALUIT

El_ERKINGSTON
El_ERKITCHENER

El_ERLONDON
El_ERMADAWASKA-CHARLOTTE
El_ERMONTEREGIE

El_ ERMONTREAL

El_ERNFLD -- LABRADOR
El_ERNIAGARA

El_ERNORTH WESTERN QUEBEC

EI_ERNORTHERN ALBERTA

EI_ERNORTHERN BRITISH COLUMBIA

EI_ERNORTHERN MANITOBA

EI_ERNORTHERN ONTARIO

(0.033)
1.008™
(0.034)
-0.237™
(0.053)
0.263™
(0.035)
-3.613™
(0.030)
-0.529™"
(0.035)
0.662"
(0.033)
0.541"™
(0.036)
0.028
(0.040)

0.712""
(0.050)

2.389™
(0.046)

2.139™
(0.047)

0.161""
(0.035)

0.205™"
(0.050)

0.508""
(0.039)

0.689™"
(0.038)

0.194""
(0.048)

1.074™
(0.040)
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El_ERNORTHERN SASKATCHEWAN
El_ERNORTHWEST TERRITORIES
El_ERNUNAVUT

El_EROSHAWA

El_EROTTAWA

El_ERPRINCE EDWARD ISLAND

El_ERQUEBEC

El_ERREGINA

El_ERRESTIGOUCHE-ALBERT
El_ERSASKATOON

El_ERSHERBROOKE

El_ERSOUTH CENTRAL ONTARIO

El_ERSOUTH CENTRAL QUEBEC
El_ERSOUTHERN ALBERTA

El_ERSOUTHERN COASTAL BRITISH COLUMBIA
El_ERSOUTHERN INTERIOR BRITISH COLUMBIA
El_ERSOUTHERN MANITOBA

EI_ERSOUTHERN SASKATCHEWAN

0.669™"
(0.047)

1,927
(0.040)

-1.924™
(0.046)

0.447
(0.033)

1.158™
(0.034)

0.376™
(0.046)

0.801"™
(0.051)

-0.059"
(0.032)

1.607™
(0.042)

0.264™"
(0.031)

-0.555™
(0.049)

0.749™"
(0.034)

-0.579"™
(0.053)

1.481™
(0.036)

0.900™"
(0.034)

1.176™
(0.037)

0.334™"
(0.033)

0.166™
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(0.034)

*k*k

El_ERST. CATHARINES 0.543
(0.044)
El ERST. JOHN'S 0.251™"
(0.035)
El ERSUDBURY -0.271™
(0.035)
El_ ERTHUNDER BAY -0.632™"
(0.036)
El ERTORONTO 3.004™
(0.036)
El_ERTROIS-RIVIERES -0.526™
(0.049)
El_ ERVICTORIA 2.110™
(0.034)
El_ ERWESTERN NOVA SCOTIA 1.045™"
(0.036)
El ERWHITEHORSE -1.953™"
(0.037)
El_ ERWINDSOR 0.336™"
(0.045)
El_ERWINNIPEG 1.132"
(0.033)
El_ERYELLOWKNIFE -2.462"
(0.032)
El_ERYUKON -2.7717
(0.057)
Below_13_Percent 0.139™
(0.011)
Constant 8.371™
(0.040)
Observations 6,262
R? 0.933
Adjusted R? 0.933

Residual Std. Error

0.328 (df = 6191)
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F Statistic

1,239.732"" (df = 70; 6191)

Note:

“p<0.1; “p<0.05;

Appendix Table 11 Equation 6 aggregated at province level

ProvinceBritish Columbia

ProvinceManitoba

ProvinceNew Brunswick

ProvinceNewfoundland and Labrador

ProvinceNova Scotia

ProvinceOntario

ProvincePrince Edward Island

ProvinceQuebec

ProvinceSaskatchewan

El Tierl

El Tier2

El Tier3

El Tier4

0.348™
(0.017)

-1.413™
(0.071)
-0.830™
(0.094)
-0.963™
(0.120)
-0.907"™
(0.083)
1.605™
(0.062)
-2.628"™
(0.168)
1.465™
(0.033)
-1.542"
(0.073)
-0.223™
(0.011)
-0.070"™
(0.011)
-0.039"™
(0.010)
-0.061™
(0.010)

*k*k

p<0.01
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*hk

El_Tier5 -0.069

(0.010)
El_Tier6 -0.092"
(0.011)
El_Tier7 -0.106™"
(0.011)
El_Tier8 -0.041™
(0.011)
Policy_Dummy_Variable 0.450™
(0.109)
Safe_Occupations -0.548™"
(0.079)
Unsafe_Occupations 0.261™
(0.035)
El_Tierl:Policy Dummy Variable  0.963™
(0.136)
El_Tier2:Policy_Dummy_Variable 0.362"
(0.205)
El_Tier3:Policy Dummy Variable  0.398™
(0.186)
El_Tier4:Policy_Dummy_Variable -0.047
(0.261)
El_Tier5:Policy_ Dummy_Variable 0.279
(0.173)
El_Tier6:Policy_ Dummy_Variable -0.141
(0.279)
El_Tier7:Policy_Dummy_Variable -0.022
(0.287)
El_Tier8:Policy Dummy Variable  0.356™
(0.157)
Policy Dummy_Variable:SexFemales -0.743™"
(0.118)
Constant 14.694™
(0.759)

Observations 18,840



Appendix Table 12 Equation 7, beneficiaries aged 15-24 as dependent variable.

0.793

ProvinceBritish Columbia

ProvinceManitoba

ProvinceNew Brunswick

ProvinceNewfoundland and Labrador

ProvinceNova Scotia

ProvinceOntario

ProvincePrince Edward Island

ProvinceQuebec

ProvinceSaskatchewan

El Tierl

El Tier2

El Tier3

El Tierd4

0.295™"
(0.022)
-1.897""
(0.096)
-1.780™
(0.130)
-2.360"™
(0.166)
-1.826™
(0.113)
2.125™
(0.085)
-4.491™
(0.234)
1.795™
(0.046)
-2.203™
(0.101)
-0.267"
(0.015)
-0.078"™
(0.018)
-0.029"
(0.017)
-0.069"
(0.016)
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*kk

El_Tier5 -0.094
(0.017)
El_Tier6 -0.136™"
(0.018)
El_Tier7 -0.144™
(0.018)
El_Tier8 -0.072"™
(0.019)
Policy Dummy_Variable 0.831™
(0.074)
Safe_Occupations -0.865""
(0.105)
Unsafe_Occupations -0.034
(0.047)
El_Tierl:Policy Dummy Variable  0.772""
(0.095)
El_Tier2:Policy Dummy_Variable  0.354™
(0.113)
El_Tier3:Policy_Dummy_Variable 0.258"
(0.140)
El_Tier4:Policy_Dummy_Variable 0.240"
(0.129)
El_Tier5:Policy_ Dummy_Variable 0.172
(0.174)
El_Tier6:Policy_ Dummy_Variable -0.049
(0.161)
El_Tier7:Policy_Dummy_Variable -0.156
(0.190)
El_Tier8:Policy Dummy_Variable 0.195
(0.134)
Policy Dummy_Variable:SexFemales -0.438™"
(0.073)
Constant 20.722"
(1.044)
Observations 18,840
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R? 0.684

Appendix Table 13 Equation 8, beneficiaries aged 25-54

ProvinceBritish Columbia 0.391™
(0.017)
ProvinceManitoba -1.510""
(0.069)
ProvinceNew Brunswick -1.1277
(0.091)
ProvinceNewfoundland and Labrador -1.300""
(0.116)
ProvinceNova Scotia -1.114™
(0.080)
ProvinceOntario 1.8717
(0.061)
ProvincePrince Edward Island -3.370™
(0.163)
ProvinceQuebec 1.650™"
(0.033)
ProvinceSaskatchewan -1.750™"
(0.071)
El Tierl -0.266™"
(0.010)
El Tier2 -0.107™
(0.011)
El Tier3 -0.069™
(0.010)
El Tierd4 -0.085™"
(0.010)
El_Tier5 -0.095™
(0.010)

100



*hk

El_Tier6 -0.119

(0.010)
El_Tier7 -0.133"™
(0.010)
El Tier8 -0.059™"
(0.011)
Policy Dummy_Variable 0.351™
(0.106)
Safe_Occupations -0.2217
(0.077)
Unsafe_Occupations -0.275™
(0.034)
El_Tierl:Policy Dummy Variable  1.009™
(0.133)
El_Tier2:Policy Dummy Variable  0.412™
(0.197)
El_Tier3:Policy Dummy Variable  0.420™
(0.182)
El_Tier4:Policy_Dummy_Variable -0.040
(0.253)
El_Tier5:Policy_Dummy_Variable 0.256
(0.172)
El_Tier6:Policy_ Dummy_Variable -0.138
(0.272)
El_Tier7:Policy_Dummy_Variable 0.012
(0.278)
El_Tier8:Policy Dummy Variable  0.355™
(0.151)
Policy Dummy_Variable:SexFemales -0.736""
(0.115)
Constant 16.267"
(0.738)
Observations 18,840
R? 0.814
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Appendix Table 14 Equation 9, beneficiaries 54 years old and over

ProvinceBritish Columbia

ProvinceManitoba

ProvinceNew Brunswick

ProvinceNewfoundland and Labrador

ProvinceNova Scotia

ProvinceOntario

ProvincePrince Edward Island

ProvinceQuebec

ProvinceSaskatchewan

El Tierl

El Tier2

El Tier3

El Tierd4

El_Tier5

0.208™"
(0.014)

0.061
(0.067)

1.794™
(0.090)

2.314™"
(0.114)

1.289"™
(0.079)

-0.315™
(0.059)

3.021"
(0.162)

0.276™"
(0.032)

0.446™"
(0.069)

-0.133"™
(0.010)

0.013
(0.011)

0.030™"
(0.011)

0.003
(0.011)

0.006
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(0.012)

El_Tier6 -0.011
(0.012)
El_Tier7 -0.025™
(0.012)
El _Tier8 0.019
(0.013)
Policy Dummy_Variable 0.538™
(0.075)
Safe_Occupations -0.7777
(0.073)
Unsafe_Occupations 2.182""
(0.033)
El_Tierl:Policy Dummy Variable  0.695™"
(0.095)
El_Tier2:Policy Dummy Variable  0.295™
(0.111)
El_Tier3:Policy_Dummy_Variable 0.195
(0.148)
El_Tier4:Policy_Dummy_Variable 0.005
(0.154)
El_Tier5:Policy_ Dummy_Variable 0.099
(0.138)
El_Tier6:Policy_ Dummy_Variable -0.202
(0.198)
El_Tier7:Policy_Dummy_Variable -0.185
(0.242)
El_Tier8:Policy Dummy_Variable 0.183
(0.131)
Policy Dummy_Variable:SexFemales -0.527"
(0.079)
Constant -7.521™
(0.724)
Observations 18,840
R? 0.848
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