
Analytical Studies Branch Research Paper Series

Catalogue no. 11F0019M  — No. 466 
ISSN 1205-9153
ISBN 978-0-660-45197-8

by Sung-Hee Jeon and Yuri Ostrovsky

The impact of firm closures and job loss 
on participation in gig work: 
A causal analysis

Release date: September 27, 2022
 



How to obtain more information
For information about this product or the wide range of services and data available from Statistics Canada, visit our website, 
www.statcan.gc.ca. 
 
You can also contact us by 
 
Email at infostats@statcan.gc.ca 
 
Telephone, from Monday to Friday, 8:30 a.m. to 4:30 p.m., at the following numbers: 

 • Statistical Information Service 1-800-263-1136
 • National telecommunications device for the hearing impaired 1-800-363-7629
 • Fax line 1-514-283-9350

 
Depository Services Program 

 • Inquiries line 1-800-635-7943
 • Fax line 1-800-565-7757

Note of appreciation
Canada owes the success of its statistical system to a 
long-standing partnership between Statistics Canada, the  
citizens of Canada, its businesses, governments and other 
institutions. Accurate and timely statistical information 
could not be produced without their continued co-operation  
and goodwill.

Standards of service to the public
Statistics Canada is committed to serving its clients in a prompt, 
reliable and courteous manner. To this end, Statistics Canada 
has developed standards of service that its employees observe.  
To obtain a copy of these service standards, please contact  
Statistics Canada toll-free at 1-800-263-1136. The service   
standards are also published on www.statcan.gc.ca under 
“Contact us” > “Standards of service to the public.”

Published by authority of the Minister responsible for Statistics Canada

© His Majesty the King in Right of Canada as represented by the Minister of Industry, 2022

All rights reserved. Use of this publication is governed by the Statistics Canada Open Licence Agreement.

An HTML version is also available.

Cette publication est aussi disponible en français.

https://www.statcan.gc.ca
https://www.statcan.gc.ca
https://www.statcan.gc.ca/eng/about/service/standards
https://www.statcan.gc.ca/eng/reference/licence
https://www150.statcan.gc.ca/n1/pub/11f0019m/11f0019m2022001-eng.htm


The impact of firm closures and job loss on 
participation in gig work: A causal analysis 

by 

Sung-Hee Jeon and Yuri Ostrovsky 

Social Analysis and Modelling Division 
Statistics Canada  

11F0019M No. 466 

2022001 

ISSN 1205-9153 
ISBN 978-0-660-45197-8

September 2022 

Analytical Studies Branch 
Research Paper Series

The Analytical Studies Branch Research Paper Series provides for the circulation of research 
conducted by Analytical Studies Branch staff and collaborators. The Series is intended to 
stimulate discussion on a variety of topics, such as labour, immigration, education and skills, 
income mobility, well-being, aging, firm dynamics, productivity, economic transitions, and 
economic geography. Readers of the Series are encouraged to contact the authors with their 
comments and suggestions. 

All the papers in the Analytical Studies Branch Research Paper Series go through institutional 
and peer review to ensure that they conform to Statistics Canada's mandate as a governmental 
statistical agency and adhere to generally accepted standards of good professional practice.



Analytical Studies — Research Paper Series - 4 - Statistics Canada — Catalogue no. 11F0019M, no. 466 

Table of contents 

Abstract ..................................................................................................................................... 5

Executive summary .................................................................................................................. 6

1 Introduction ......................................................................................................................... 8

2 Gig work and theoretical considerations related to entry into gig work ......................... 9

2.1 Who is a gig worker? ..................................................................................................... 9 

2.2 Theoretical considerations related to entry into gig work ............................................. 11 

3 Data and analytical sample .............................................................................................. 12

3.1 Data source and variable definitions ............................................................................ 12 

3.2 Sample constructions and defining treatment and control groups ................................ 13 

4 Matching and the estimands of interest .......................................................................... 17

4.1 Coarsened exact matching .......................................................................................... 17 

4.2 Estimating average treatment effect on the treated ..................................................... 19 

5 Results ............................................................................................................................... 21

5.1 Main results ................................................................................................................. 21 

5.2 How much of the post-treatment gig work is new? ...................................................... 25 

5.3 Heterogeneous aspects of entry into informal work: human capital, industry and age . 28 

6 Conclusions ...................................................................................................................... 31

References .............................................................................................................................. 33



Analytical Studies — Research Paper Series - 5 - Statistics Canada — Catalogue no. 11F0019M, no. 466 

Abstract 

This study uses data from the Statistics Canada Longitudinal Worker File linked to Canadian 
census records to examine the impact of firm closures and involuntary job loss on entry into gig 
work. The analysis distinguishes between the actions of those who experienced an actual layoff 
associated with a firm closure and those who worked in a closing firm but did not necessarily wait 
until the closure (“impending layoff”). The results show that job displacement associated with firm 
closures roughly doubles the probability of entry into gig work in the year of displacement and the 
following year. 

Keywords: gig work, independent contractor, layoff, job displacement, exact matching, 
difference-in-difference 
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Executive summary 

Much of the rapidly growing literature on the gig economy has so far focused on identifying gig 
workers, documenting their characteristics and measuring the size of the gig economy. With very 
few exceptions, the literature is still mostly descriptive, and some key questions such as “Why do 
individuals become gig workers?” remain largely unanswered. This study dives deeper into the 
reasons why individuals enter informal work arrangements and examines the impact of 
involuntary job displacement caused by a firm closure on the probability of entry into gig work. It 
conducts a full-scale causal investigation of the impact of imminent and actual job loss on entry 
into gig work using a uniquely rich nationally representative database that combines longitudinal 
administrative data from multiple sources, including individual tax and employment records linked 
to firm-level data on firm closures. The administrative data are further linked to census microdata, 
which add essential information about the level of educational attainment and other individual 
characteristics usually unavailable in administrative files. The link between administrative and 
census data is unique in the literature on gig work.

The analysis differentiates between the effects of an actual permanent layoff (AL) and an
impending (anticipated) permanent layoff (IL) on participation in gig work. The IL analysis 
examines the possibility that some workers proactively leave the closing firm, and this may impact 
the probability of becoming a gig worker. The strategy used to identify gig workers in the 
administrative data is the same as in Jeon et al. (2021). The gig worker category consists of 
unincorporated self-employed individuals with weak expectations of future continuity and less 
predictable future earnings, such as freelancers, independent contractors and consultants, and 
on-demand online platform workers. The study points out that, although gig workers are viewed 
in this study as a subset of unincorporated self-employed individuals, it is a distinct group, whose 
entry into gig work is likely to be governed by a different set of considerations than entry into self-
employment more generally. 

The main data source in this study is the Longitudinal Worker File (LWF), a large administrative 
database designed to provide information about employment dynamics in Canada. Annual T1 
and T4 files form the basis of the LWF, providing detailed data about individual earnings and 
income sources. However, the LWF contains only basic demographic information such as an 
individual’s age, sex, marital status and area of residence. The LWF records are linked to 2016 
Census records to obtain additional information on individual characteristics. 

The study covers the period from 2008 to 2015. Among all individuals who satisfied certain 

conditions, those who worked in firms that closed in year 0t  and were present in that firm at any 

time during 0t  were identified as members of the treatment group for the IL analysis. Among them, 

individuals who also experienced a permanent layoff in 0t  were identified as members of the 

treatment group for the AL analysis. Individuals who satisfied the same pre- 0t  restrictions as the 

treatment group but neither worked in firms that closed in 0t  nor experienced any job 

displacement in 0t  were designated as the control group. Coarsened exact matching was used 

to balance the observed characteristics of the treatment and control groups. The matched sample 
was then used to estimate the differences in the probability of being a gig worker between the 

treatment and control groups in three post- 0t  years. 

In the AL analysis, the study found that the probability of being a gig worker was about 48.6% 
higher in the treatment group than in the control group in the year following the year of the firm 

closure ( 0 1t  ). The effect gradually faded away in subsequent years, but the probability of being 

a gig worker was still 33.8% higher for the treated than the controls in 0 3t  . In the IL analysis, 
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the probability of being a gig worker in 0 1t   was 24.5% higher for the treatment group than the 

control group. These results seem to indicate that those who had remained with the closing firm 
until the end were substantially more likely to do gig work later than those who had left the firm 
before the closure, either because their post-layoff earnings were lower than they had been before 
the firm closure and they needed to supplement their income or because they were unable to find 
suitable reemployment. 

Among displaced workers who entered gig work in the year of the firm closure ( 0t ), more than 

half (54.9%) were still doing gig work the next year. Different patterns of gig work participation 
were observed for displaced workers with different levels of educational attainment. For university 

degree holders, the effect in 0 1t   was large, but it diminished in subsequent periods and became 

small and not statistically significant in 0 3t  . For those with less than a high school education, 

the initial effect in 0 1t   was not very large, but it was larger in 0 3t   than in 0 1t  . 

The results also suggest substantial cross-industry differences in the magnitude and the duration 
of post-closure effects. Workers displaced from manufacturing firms or retail firms were 
substantially more likely to be engaged in gig work than the control group, but the numbers of 
individuals observed in gig work in other industries were generally too small for the results related 
to these industries to be conclusive. Finally, younger workers (aged 25 to 34 years) were notably 
less likely to engage in gig activities following a firm closure than workers older than 45, and 
particularly those aged 55 to 59. Possible explanations for this result include the relative scarcity 
of reemployment opportunities for older workers compared with younger ones and also lesser 
geographic and occupational mobility often required for reemployment. 
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1 Introduction 

Much of the rapidly growing literature on the gig economy has so far focused on identifying gig 
workers, documenting their characteristics and measuring the size of the gig economy (Abraham 
& Houseman, 2019; Abraham et al., 2018, 2019; Bracha & Burke, 2021; Collins et al., 2020; Garin 
et al., 2020; Jackson et al., 2017; Jeon et al., 2021; Katz & Krueger, 2017; Kostyshyna & Luu, 
2019; Koustas, 2020; Mas & Pallais, 2020). With very few exceptions, the literature is still mostly 
descriptive, and some key questions, such as “Why do individuals become gig workers?,” remain 
largely unanswered. 

This study dives deeper into the reasons why individuals enter informal work arrangements and 
examines the impact of involuntary job displacement caused by a firm closure on the probability 
of entry into gig work. Based on the evidence accumulated so far, there are good reasons to 
suspect that job loss is an important determinant of entry into gig economy. Katz and Krueger 
(2017) reported a positive relationship between unemployment and working in an alternative work 
arrangement a year later. Jackson (2019) examined short- and long-term consequences of taking 
up gig work by unemployment insurance recipients and noted that earnings generally decline 
before entry into gig work. Koustas (2019) and Garin et al. (2020) documented a considerable 
drop in average individual earnings right before entry into gig work using US administrative data. 
Jeon et al. (2021) documented a similar drop in earnings and increase in the probability of 
receiving employment insurance (EI) benefits before entry into gig work using Canadian 
administrative data. Workers who quit their job or are dismissed for misconduct are usually not 
eligible for EI benefits in Canada, so a spike in the probability of receiving EI benefits suggests 
that entry into gig work is often precipitated by permanent layoffs. However, neither the US studies 
nor Jeon et al. (2021) made any causal inferences regarding the impact of job loss on entry into 
gig economy. 

This study conducts a full-scale causal investigation of the impact of imminent and actual job loss 
on entry into gig work using a uniquely rich nationally representative database that combines 
longitudinal administrative data from multiple sources, including individual tax and employment 
records linked to firm-level data on firm closures. The administrative data are further linked to 
census microdata, which add essential information about the level of educational attainment and 
other individual characteristics usually unavailable in administrative files. The link between 
administrative and census data is unique in the literature on gig work. 

The analysis differentiates between the effects of an actual permanent layoff and an impending 
(anticipated) permanent layoff on participation in gig work. To analyze the effect of an actual 
layoff, the empirical strategy in this study is similar to the empirical strategy used in previous 
studies examining the impact of job displacement on entry into self-employment (Von Greiff, 2009) 
and measuring the earnings of displaced workers (Couch & Placzek, 2010; Hijzen et al., 2010). 
This strategy uses permanent layoffs caused by plant closures (or massive downsizing) as a 
proxy for exogenous job loss and compares post-layoff outcomes of displaced workers with the 
outcomes of matched controls who did not work in closing firms. At the core of this strategy is the 
assumption that workers laid off from closing firms “lose their jobs due to a reason beyond their 
control” (Couch & Placzek, 2010, p. 573), which minimizes the problem of selection into job 
displacement since less productive or less skilled workers have a higher probability of being laid 
off from partially downsizing firms than more productive and more skilled ones. This selection 
issue is important because productivity and skills are usually unobserved by researchers, which 
makes it difficult to identify appropriate counterfactual workers to measure the causal effects of 
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job loss on the outcomes of interest.1 In this study, the effect of actual permanent layoffs is referred 
to as the actual layoff (AL) analysis. 

However, this type of analysis implicitly ignores the possibility that workers are often aware of the 
impending closure and can take actions before the firm actually closes. Instead of waiting for the 
firm to close, more productive and higher-skilled (or better-connected) workers may be able to 
leave the firm and take a job elsewhere. This job transition is a consequence of the imminent firm 
closure, but the “proactive” workers who leave the firm because they anticipate its closure are not 
considered “treated” in the layoff analysis because no actual layoff is observed. Yet, the possibility 
of workers proactively leaving the closing firm is important in the context of an analysis of entry 
into gig work because many such job transitions are involuntary and the quality of the new 
employer–employee match may be lower, which may also result in lower earnings and contribute 
to workers’ decision to enter gig work. To shed light on how all involuntary job transitions may 
impact the probability of becoming a gig worker, this study turns to the intention-to-treat (ITT) 
framework.2 An essential element of the ITT framework is that all those assigned the treatment 
are considered treated regardless of whether they actually receive the treatment or not. In the 
context of this study, working in a closing firm is interpreted as having been assigned the treatment 
(permanent layoff), which means that all those working in soon-to-close firms and facing a 
potential layoff become members of the treatment group regardless of whether they are actually 
laid off when the firm closes or have left the firm some time before its imminent closure. The 
analysis based on the ITT framework will be referred to as the impending layoff (IL) analysis. 

Among other important novel elements of the study is a discussion of theoretical considerations 
related to entry into gig work. The study argues that, although gig workers can be viewed as a 
subset of a larger category of unincorporated self-employed individuals, their entry into gig work 
is likely to be governed by a different set of considerations than entry into self-employment more 
generally. The study also recognizes the uncertainty surrounding the term “gig worker,” and in 
addition to identifying gig workers using the methodology proposed in Jeon et al. (2021), it also 
looks at the post-displacement decisions to become independent contractors, a subset of 
unincorporated self-employed workers identified through their business deductions (Lim et al., 
2019). 

The key finding of the AL analysis is that displaced workers have an almost 50% higher probability 
of being a gig worker in the year following the displacement year than similar workers in the control 
group who did not work in closing firms. Displacement roughly doubles the probability of a new 
entry into gig work in the year following the displacement year. However, the effect is 
substantially smaller in the IL analysis, which takes into consideration workers’ actions in 
anticipation of an impending firm closure. 

2 Gig work and theoretical considerations related to entry 
into gig work 

2.1 Who is a gig worker? 

Despite the rapid growth of the economics literature on gig economy, there is no universally 
accepted definition of gig work, and different studies define gig work in different terms. It is 
generally understood that gig workers are individuals who enter short-term contracts to perform 

1. In econometric terms, by focusing on firms that lay off all or most of their workforce these studies hope to avoid the 
problem of endogeneity by minimizing the strength of the possible relationship between unobserved individual 
characteristics (e.g., productivity) that may directly impact both the outcome of interest (e.g., earnings or entry into 
self-employment) and the treatment (job loss caused by firm closure). 

2. The ITT principle is widely considered a cornerstone in the interpretation of randomized trials in medical literature 
(Detry & Lewis, 2014; Gupta, 2011). 
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a particular task or to provide a specific service, often through online platforms (Abraham & 
Houseman, 2018; Boeri et al., 2020; Collins et al., 2020; Jackson et al., 2017; Katz & Krueger, 
2017; Mas & Pallais, 2020). Such contracts are variably referred to as “informal work,” “alternative 
work arrangements,” “non-traditional work arrangements” or simply “gig work,” and individuals 
who enter them are contrasted with “traditional” employees whose work is covered by minimum 
wage laws, employment insurance, pensions and workplace safety regulations. Some gig work 
studies focus exclusively on individuals whose work is mediated by online platforms and view 
mediation provided by such platforms as the defining feature of gig economy (Donovan et al., 
2016).3 Other studies see the growing online platform economy as an essential element, but not 
the only element of the widening spectrum of informal work arrangements, and base their 
definition of gig work on work characteristics rather than on how the relations between different 
labour market participants are mediated (Abraham et al., 2018; Jeon et al., 2021; Koustas, 2020). 

Abraham et al. (2018) clarified many conceptual uncertainties related to the definition of gig work 
by introducing a typology of work arrangements and pointing out that work arrangements 
associated with gig work do not involve wages or salaries and are characterized by the lack of 
expectations of continuity and predictability of future earnings, work hours and work schedule. It 
follows that gig workers are a category of workers consisting of unincorporated self-employed 
freelancers, independent contractors and consultants, day labourers, and on-demand online 
platform workers. Importantly, the workplace characteristics of gig workers determine the way 
they report their income to the tax authorities. For instance, as self-employed individuals, they are 
expected to report self-employment income from business and professional activities, but not 
wages and salaries. 

Using the typology of work arrangements in Abraham et al. (2018) as their conceptual guide, Jeon 
et al. (2021) developed an analytical strategy of identifying gig workers using Canadian tax data 
and introduced a method of measuring the size of the gig economy using an identifying strategy 
that was specific to the way unincorporated self-employed individuals report their earnings to the 
Canada Revenue Agency (CRA). Although there are similarities between the US and Canadian 
tax systems, there are also several essential differences discussed in Jeon et al. (2021). The key 
to their methodological strategy of identifying gig workers in Canada is information from Form 
T2125 Statement of Business or Professional Activities. Any unincorporated self-employed 
individuals, including online platform workers such as Uber drivers, are required to submit a Form 
T2125 with their individual tax returns (T1). However, the methodological strategy in Jeon et al. 
recognizes that not all unincorporated self-employed individuals reporting T2125 income are gig 
workers, so it also takes into consideration whether or not individuals submitting a T2125 indicate 
a business number (BN). The absence of a BN is taken to signal weaker expectations of future 
continuity and less predictable future earnings, and unincorporated self-employed workers who 
submit a T2125 with no BN are considered gig workers. 

The Jeon et al. (2021) strategy of identifying gig workers is adopted in this study. However, this 
study also considers an alternative approach to identifying informal workers, similar to the one 
introduced in Lim et al. (2019) and discussed in detail in the Online Appendix to Jeon et al. (2021). 
Lim et al. (2019) referred to the category of informal workers identified in their study as 
independent contractors, and this study will maintain the same terminology differentiating 
between “gig workers” and “independent contractors.” Although both definitions attempt to capture 
a similar group of informal workers, such as independent contractors and freelancers, day 
labourers, independent consultants and platform workers, there is an important conceptual 
difference between them: while the gig worker definition is derived from workplace characteristics, 
the definition of an independent contractor is expense-based. The expense-based approach 
distinguishes between two categories of unincorporated self-employed individuals with T2125 
income based on their business expense deductions: sole proprietors with T2125 income whose 

3. Among recent studies that focus primarily on online platform workers are Garin et al. (2020), Jackson (2019) and 
Hall and Krueger (2018). 
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total expense deductions net of motor vehicle and travel expenses are below $15,000, and other 
unincorporated self-employed sole proprietors with T2125 income.4 The former category—T2125 
sole proprietors with expense deductions under $15,000—is the category deemed “independent 
contractors.” 5

Jeon et al. (2021) found that 93% of those identified as gig workers were also identified as 
independent contractors, and among T2125 sole proprietors who were not identified as gig 
workers, about two-thirds satisfied the definition of an independent contractor. Hence, there was 
a large overlap between the two categories although the definition of an independent contractor 
appeared considerably more inclusive than the definition of a gig worker.6 A comparison between 
results obtained for gig workers and independent contractors should provide an important check 
of the sensitivity of the main results. 

2.2 Theoretical considerations related to entry into gig work 

Some of the clues regarding the role of job loss in the entry into gig work come from a much 
broader strand of the economics literature that examines motives and conditions for entry into 
self-employment. Simoes et al. (2016) provided a comprehensive overview of these studies noting 
various known determinants of entry into self-employment including age, marital status, family 
business experience and the availability of financial resources. Much of the discussion in the 
literature on entry into self-employment focuses on the relative importance of “push” factors 
leading to “necessity self-employment” versus “pull” factors leading to “opportunity self-
employment” (Fairlie & Fossen, 2020). Job loss is usually identified as a “push” factor strongly 
associated with entry into self-employment. Farber (1999) was one of the first studies to find that 
alternative work arrangements, including self-employment, were highly prevalent among 
displaced workers. Krashinsky (2004) found that workers who had lost their jobs were two to three 
times more likely to become self-employed than those who had not. A carefully done Swedish 
study showed that displaced Swedish workers were almost twice as likely to be self-employed 
one year after the displacement as matched non-displaced workers (Von Greiff, 2009). Further 
evidence suggests that those who transition to self-employment from unemployment are more 
likely to be solo self-employed than those who transition from traditional wage employment (Boeri 
et al., 2020). 

However, the importance of various factors affecting entry into gig work, including job 
displacement, should not be extrapolated from the existing evidence related to entry into self-
employment. Although, as mentioned above, gig workers are usually viewed as a subset of 
unincorporated self-employed individuals, it is a distinct group, whose entry into gig work is likely 
to be governed by a different set of considerations than entry into self-employment more 
generally. One reason why entry into gig work may be driven by different considerations is that 
gig work does not usually require a large amount of capital investment.7 In the classic Evans and 
Jovanovic (1989) model, entry into self-employment is determined by differences between 

individual’s potential wages and salaries, wY w rA  , and self-employment earnings, 

   seY f k r A k   , where w  is the market-determined wage, r   is the interest rate, A  is 

individual’s assets,   is entrepreneurial ability,  f k  is a production function, k  is individual’s 

4. Some unincorporated self-employed individuals are not sole proprietors, but partners in partnerships (about 8.5% 
of all unincorporated individuals with T2125 income in 2016). Consistent with other studies, partners are not 
considered either gig worker or independent contractors in this study. 

5. Lim et al. (2019) offer a justification for an expense-based definition. Jeon et al. (2021) discuss its relative merits 
and drawbacks. 

6. Jeon et al. (2021) estimated that the share of gig workers among all workers was 8.2% in 2016 while the share of 
independent contractors was 10%. 

7. The classic Evans and Jovanovic (1989) paper examines the role of capital in detail and highlights liquidity 
constraints as an important barrier to entry into self-employment. 
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capital and  is a random component of the production process. With a smaller capital investment 

required to maintain  f k  sufficiently high, liquidity constraints that would be binding for entry 

into more traditional form of self-employment may not be binding for entry into gig work. Not only 
does the relatively low bar for capital investment make entry into gig work easier, it may also 
attract a somewhat different group of entrants compared with those entering into more traditional 
forms of self-employment: those with different entrepreneurial or professional skills, different 
backgrounds, and different labour market prospects. 

Another reason why entry into gig work may be driven by different considerations than entry into 
more traditional forms of self-employment is that, unlike the latter, gig work is often a side activity 
done to supplement earnings from traditional wage employment. In classic models of entry into 
self-employment, the choice between wage and self-employment is usually dichotomous (Evans 
& Jovanovic, 1989; Fairlie & Krashinsky, 2012). However, the literature on gig work has 
accumulated substantial evidence showing that many gig workers are also wage employees 
(Abraham & Houseman, 2019; Abraham et al., 2018 Bracha & Burke, 2021; Collins et al., 2020; 
Jeon et al., 2021). Jeon et al. (2021) found that about half of gig workers also receive wages and 
salaries. Even when displaced workers find new employment, they are likely to be employed at 
lower wages, and may still need to supplement their employment income with income from gig 
activities to maintain the pre-displacement level of consumption.8

Although the existing evidence suggests that displacement may be an important determinant of 
entry into gig work, the causal impact of job loss on the probability of participating in gig work has 
not been formally established and the magnitude of the effect has not been quantified. Therefore, 
entry into gig work warrants a careful separate investigation. 

3 Data and analytical sample 

3.1 Data source and variable definitions 

The main data source in this study is the Longitudinal Worker File (LWF), a large administrative 
database designed to provide information about employment dynamics in Canada.9 The LWF 
consists of several data components linked through unique individual and business identifiers, 
including individual tax returns (T1), Statement of Remuneration Paid (T4) files, Record of 
Employment (ROE) files, financial declaration (FD) files containing information from Statements 
of Business or Professional Activities (Form T2125), corporate tax return (T2) Schedule 50 files, 
and firm data from the Longitudinal Employment Analysis Program (LEAP).10 The LWF universe 
for a particular calendar year includes all individuals who either file a T1 for that year or receive 
at least one T4 slip in that year. This study uses LWF records from 2005 to 2016. Annual T1 and 
T4 files form the basis of the LWF, providing detailed data about individual earnings and income 
sources. 

The LWF contains only basic demographic information such as an individual’s age, sex, marital 
status and area of residence. However, it is possible to link the LWF records to 2016 Census 
records to obtain additional information on individual characteristics. The 2016 Census microdata 
file is based on the long-form census questionnaire distributed to one in four Canadian 
households. Responding to the questionnaire is mandatory, and the 2016 Census microdata file 

8. Some support for this comes from self-employment literature. For instance, Fairlie and Krashinsky (2012) argued 
that older workers reemployed after job loss are likely to experience significant earnings losses and “tend to have 
a decreased attachment to the labor market due to fewer hours worked per week, and a greater likelihood of working 
at a part-time job” (p. 293). 

9. The LWF is described at https://www.statcan.gc.ca/eng/microdata/data-centres/data/lwf.  
10. For a rough correspondence, Form T1 is somewhat similar to IRS Form 1040 in the United States, and Form T4 is 

similar to IRS Form W-2. 
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is designed and processed to be representative of all Canadian households (Statistics Canada, 
2019). Hence, the linked LWF–Census analytical data file is approximately a 25% random 
subsample of the initial LWF sample. Two main pieces of individual information were taken from 
the 2016 Census data: the highest level of educational attainment and immigrant status. 

Firm closure. Information on firm closures comes from the LEAP component of the LWF. A 
principal advantage of the LEAP is that it uses employment tracking to identify firms’ mergers, 
acquisitions and “true deaths.” In the case of identifying the true death of firm j , employment 

tracking involves identifying all ’j s  employees before its potential death and locating their clusters 

in other firms. If any such cluster is identified in firm *j , the relationship between j  and *j  is 

further investigated. If the two firms are found to be sufficiently similar, the death of firm j  is 

deemed false, and j  and *j  are assigned a common longitudinal business identifier. The upshot 

of this process is that, in addition to containing important information about firm characteristics 
such as industry and firm size, the LEAP is particularly well suited for identifying true firm closures. 
For the analysis in the study, all firms that experienced exit from 2005 to 2015 were identified 
using LEAP data. For instance, if a firm existed in 2005 but did not exist in 2006, 2005 was 
deemed an exit year or the year in which the firm closed.11

Displacement. Displacement information comes from the ROE component of the LWF. By law, 
Canadian employers have to submit ROE for all job separations occurring in their firms to the 
Canada Revenue Agency (CRA) since this information is used to establish workers’ eligibility for 
EI benefits. The ROE files contain detailed information about the reasons for separations, 
including “shortage of work,” labour dispute, illness or injury, quit and parental leave. ROE records 
are linked to LWF records to add information about all job separations occurring during a calendar 
year. An ROE record indicating a job termination resulting from shortage of work is deemed a 
permanent layoff if the employee does not return to the same firm in the year of the separation or 
the following year. Permanent layoffs resulting from firm closures can be identified by combining 
firm closure information from LEAP with permanent layoff data from ROEs using unique business 
and individual identifiers. 

Gig workers and independent contractors. The key to identifying gig workers and independent 
contractors are FD files recently added to the LWF environment. These files, constructed by 
Statistics Canada, aggregate information on all individuals who report any positive gross self-
employment income from farming, fishing, professional and business activities, commissions, and 
rental income to better suit analytical purposes. The FD variables related to professional, business 
and commission income correspond to the information from Form T2125, which, as mentioned in 
Section 2, plays a key role in identifying gig workers. 

Owners of incorporated firms. In addition to unincorporated self-employed individuals, the LWF 
also allows for identification of owners of incorporated businesses. When a private corporation 
files a corporate tax return (T2), it also provides information about all shareholders with shares of 
10% or more.12 This information, which comes from T2 Schedule 50 files, is attached to the LWF 
through unique personal identifiers and was used in this study to identify incorporated self-
employed individuals. 

3.2 Sample constructions and defining treatment and control groups 

The empirical strategy for both the actual and impending layoff analyses is to compare post-
treatment outcomes of workers from closing firms with the outcomes of similar workers from non-
closing firms. This strategy is consistent with a more general framework of using matching 
methods for causal inference based on longitudinal data (Imai et al., 2021), and it consists of three 

11. Firm exit could not be established in 2016. 
12. Unlike shares of public corporations, shares of private corporations are not publicly traded. 
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essential steps: identifying the treatment and control groups with the same pre-treatment histories 
of the outcomes, matching treatment and control groups to make their observed characteristics 
as similar as possible, and using the matched sample to compute the estimands of interest in 
post-treatment periods by comparing the outcomes of the treatment group with the counterfactual 
outcomes of the control group. 

The year in which a firm closes will be referred to as the treatment year ( 0t ) in both AL and IL 

analyses. In the IL analysis based on the ITT principle, it is assumed that the treatment is assigned

on the first day of the treatment year ( 0t ) because the exact moment when individuals become 

aware of the impending firm closure and layoff is unobserved. Year 0t  is also the year in which 

members of the control group receive the “placebo treatment.” 

Several restrictions on the analytical sample were imposed before defining the treatment and 
control groups. The first restriction established a three-year “washout” period, so that individuals 
who experienced any layoffs (permanent or temporary) or who worked in any firm that closed 

during the three-year period preceding 0t  were dropped from the sample. This was done to avoid 

the lingering effects of previous layoffs or firm closures on entry into gig work, since individuals 
could experience multiple permanent layoffs or work in multiple closing firms during a short time 
period.13 The second restriction required that all individuals had to work in the same firm for at 

least two consecutive years, 0t  and 0 1t  , therefore excluding individuals with very short tenures 

whose labour market behaviour and objectives may be different from those of the vast majority of 

workers. This condition also implicitly required that the closing firm existed in 0 1t   and excluded 

individuals who worked in firms that both entered and exited in 0t . As in most other studies 

analyzing the impact of job displacement resulting from firm closures, individuals who worked in 

very small firms—fewer than five employees in 0t —were also excluded from the sample because 

individual and firm exits in such firms are often intertwined. Lastly, the sample was restricted to 

individuals aged 25 to 59 in 0t  to focus on the labour market outcomes of the prime working-age 

segment of the population. 

Among all individuals who satisfied the sample restrictions above, those who worked in firms that 

closed in 0t , and were present in that firm at any time during 0t , were identified as members of 

the treatment group for the IL analysis. Among them, individuals who also experienced a 

permanent layoff in 0t  were identified as members of the treatment group for the AL analysis. 

Individuals who satisfied the same pre- 0t  restrictions as the treatment group but neither worked 

in firms that closed in 0t  nor experienced any job displacement in 0t  were designated as the 

control group. For the IL analysis, the treatment group consisted of 79,450 unique individuals14

who worked in firms that closed during the 2008 to 2015 period   0 2008, 2009, , 2015t   . 

About one-quarter (24.3%) of them experienced a permanent layoff in 0t  according to ROE 

records, so the treatment group for the AL analysis consisted of 19,400 unique individuals.15 A 

small number of individuals in both treatment groups appeared in multiple treatment years ( 0t ) 

because these years were further apart than the three-year washout period: 501 individuals 

13. This is similar to Stevens (1997). 
14. All counts are rounded to the nearest 50 to satisfy disclosure rules. 

15. The percentage of workers with an ROE indicating a layoff among all workers who worked in closing firms in 0t  is 

considerably higher in manufacturing (46.8%), educational services (39.8%) and construction (36.7%), and 
considerably lower in public administration (6.6%), health care and social assistance (8.4%), and finance and 
insurance (8.8%). 
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entered the treatment group twice in the IL analysis and 38 individuals did so in the AL analysis. 

Most individuals in the control group satisfied sample restitutions in more than one 0t  and 

therefore were used as controls for multiple 0t . The control group consisted of 3,293,400 unique 

individuals contributing about 16 million observations from 2008 to 2015. The pre-matched 
sample characteristics are shown in Table 1 and discussed in the next section, which describes 
the matching algorithm that ensures balanced estimation samples. 
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Treated Controls

Normalized 

differences Treated Controls

Normalized 

differences Treated Controls

Normalized 

differences Treated Controls

Normalized 

differences

normalized normalized normalized normalized

Age at t 0

25 to 29 0.133 0.122 0.032 0.132 0.132 … 0.158 0.122 0.104 0.158 0.158 … 

30 to 34 0.138 0.134 0.011 0.136 0.136 … 0.145 0.134 0.032 0.145 0.145 … 

35 to 39 0.136 0.137 -0.005 0.135 0.135 … 0.136 0.137 -0.004 0.135 0.135 … 

40 to 44 0.138 0.144 -0.018 0.138 0.138 … 0.138 0.144 -0.019 0.138 0.138 … 

45 to 50 0.164 0.162 0.007 0.164 0.164 … 0.152 0.162 -0.026 0.153 0.153 … 

50 to 54 0.161 0.166 -0.014 0.163 0.163 … 0.151 0.166 -0.041 0.152 0.152 … 

55 and older 0.131 0.134 -0.011 0.131 0.131 … 0.119 0.134 -0.045 0.119 0.119 … 

Female 0.446 0.513 -0.135 0.444 0.444 … 0.501 0.513 -0.025 0.501 0.501 … 

Marital status at t 0-1

Couple 0.622 0.674 -0.111 0.629 0.629 … 0.629 0.674 -0.095 0.636 0.636 … 

Single 0.375 0.322 0.111 0.370 0.370 … 0.368 0.322 0.096 0.363 0.363 … 

Missing 0.003 0.003 -0.002 0.001 0.001 … 0.003 0.003 -0.004 0.001 0.001 … 

Place of residence at t 0-1

Atlantic provinces 0.066 0.069 -0.011 0.065 0.065 … 0.081 0.069 0.046 0.080 0.080 … 

Quebec (except Montréal) 0.123 0.133 -0.030 0.124 0.124 … 0.104 0.133 -0.090 0.104 0.104 … 

Ontario (except Toronto) 0.206 0.216 -0.024 0.208 0.208 … 0.180 0.216 -0.090 0.182 0.182 … 

Prairies 0.141 0.180 -0.104 0.143 0.143 … 0.197 0.180 0.043 0.199 0.199 … 

British Columbia (except 

Vancouver) 0.058 0.052 0.026 0.056 0.056 … 0.055 0.052 0.013 0.053 0.053 … 

Montréal 0.143 0.124 0.059 0.143 0.143 … 0.132 0.124 0.025 0.131 0.131 … 

Toronto 0.185 0.163 0.058 0.186 0.186 … 0.178 0.163 0.040 0.179 0.179 … 

Vancouver 0.078 0.065 0.051 0.075 0.075 … 0.074 0.065 0.037 0.072 0.072 … 

Highest level of educational 

attainment in 2016

Less than high school 0.159 0.078 0.251 0.157 0.157 … 0.127 0.078 0.162 0.123 0.123 … 

High school degree 0.279 0.222 0.131 0.280 0.280 … 0.259 0.222 0.087 0.260 0.260 … 

Trades or some postsecondary 0.377 0.388 -0.022 0.382 0.382 … 0.392 0.388 0.008 0.397 0.397 … 

University degree 0.185 0.311 -0.297 0.181 0.181 … 0.221 0.311 -0.204 0.220 0.220 … 

Missing 0.000 0.000 0.003 0.000 0.000 … 0.000 0.000 0.008 0.000 0.000 … 

Immigrant status in 2016

Born in Canada 0.671 0.772 -0.226 0.686 0.686 … 0.703 0.772 -0.158 0.719 0.719 … 

Immigrant for less than 10 years 0.119 0.069 0.172 0.109 0.109 … 0.119 0.069 0.170 0.109 0.109 … 

Immigrant for 10 years or more 0.210 0.159 0.131 0.205 0.205 … 0.179 0.159 0.052 0.172 0.172 … 

Two-digit NAICS industry code 

at t 0-1

Unknow n 0.009 0.000 0.129 0.002 0.002 … 0.010 0.000 0.136 0.002 0.002 … 

11 Agriculture, forestry, f ishing 

and farming 0.015 0.006 0.083 0.014 0.014 … 0.010 0.006 0.038 0.009 0.009 … 

21 Mining, quarrying, and oil and 

gas extraction 0.018 0.017 0.010 0.016 0.016 … 0.015 0.017 -0.011 0.014 0.014 … 

22 Utilities 0.002 0.011 -0.118 0.001 0.001 … 0.001 0.011 -0.125 0.000 0.000 … 

23 Construction 0.086 0.042 0.183 0.089 0.089 … 0.057 0.042 0.071 0.058 0.058 … 

31-33 Manufacturing 0.258 0.122 0.351 0.267 0.267 … 0.135 0.122 0.037 0.139 0.139 … 

41 Wholesale trade 0.061 0.049 0.053 0.062 0.062 … 0.054 0.049 0.022 0.055 0.055 … 

44-45 Retail trade 0.111 0.102 0.030 0.115 0.115 … 0.124 0.102 0.070 0.128 0.128 … 

48-49 Transportation and 

w arehousing 0.044 0.045 -0.005 0.044 0.044 … 0.043 0.045 -0.010 0.043 0.043 … 

51 Information and cultural 

industries 0.018 0.025 -0.050 0.016 0.016 … 0.015 0.025 -0.067 0.014 0.014 … 

52 Finance and insurance 0.009 0.057 -0.269 0.009 0.009 … 0.025 0.057 -0.162 0.024 0.024 … 

53 Real estate and rental and 

leasing 0.027 0.012 0.110 0.026 0.026 … 0.025 0.012 0.095 0.024 0.024 … 

54 Professional, scientific and 

technical services 0.050 0.050 0.000 0.051 0.051 … 0.058 0.050 0.035 0.059 0.059 … 

55 Management of companies 

and enterprises 0.006 0.003 0.043 0.005 0.005 … 0.012 0.003 0.099 0.009 0.009 … 

… not applicable

Note: All counts are rounded to the nearest 50. Dollar amounts are rounded to the nearest $100. NAICS is the North American Industry Classification System.

Source: Statistics Canada, Longitudinal Worker File-Census, authors' calculations.

shares shares shares

Table 1

Pre-matching and post-matching sample characteristics

Actual layoff analysis Impending layoff analysis

Matched, coarsened exact 

matching weightedPre-matched Pre-matched

Matched, coarsened exact 

matching weighted

shares
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4 Matching and the estimands of interest 

4.1 Coarsened exact matching 

The main purpose of any matching method is to eliminate or greatly reduce the relationship 

between treatment iT  and pre-treatment covariates iX  by making the distributions of iX  among 

the treatment and control groups as similar as possible. In this study, coarsened exact matching 
(CEM) is used to balance the observed characteristics of our treatment and control groups. Iacus 
et al. (2011, 2012, 2019) discussed the advantages of using CEM and its many desirable 
statistical properties. For instance, as a member of the monotonic imbalance bounding class of 
matching methods, CEM allows its users to set the maximal imbalance in each matching variable 
without affecting the imbalance in other variables. This property is especially important when 
researchers seek particularly tight balance in specific matching variables. Following the matching 
process, standard parametric methods can be used to estimate the average treatment effect on 
the treated (ATT) based on the balanced sample. 

Treated Controls

Normalized 

differences Treated Controls

Normalized 

differences Treated Controls

Normalized 

differences Treated Controls

Normalized 

differences

normalized normalized normalized normalized

Two-digit NAICS industry code 

at t 0-1  (continue)

56 Administrative and support, 

w aste management and 

remediation services 0.061 0.038 0.108 0.061 0.061 … 0.076 0.038 0.168 0.076 0.076 … 

61 Educational services 0.020 0.099 -0.335 0.019 0.019 … 0.012 0.099 -0.386 0.011 0.011 … 

62 Health care and social 

assistance 0.040 0.118 -0.291 0.041 0.041 … 0.113 0.118 -0.016 0.117 0.117 … 

71 Arts, entertainment and 

recreation 0.021 0.011 0.083 0.020 0.020 … 0.017 0.011 0.055 0.016 0.016 … 

72 Accommodation and food 

services 0.115 0.045 0.261 0.118 0.118 … 0.160 0.045 0.388 0.165 0.165 … 

81 Other services (except public 

administration) 0.025 0.029 -0.027 0.025 0.025 … 0.031 0.029 0.012 0.032 0.032 … 

91 Public administration 0.002 0.119 -0.507 0.002 0.002 … 0.005 0.119 -0.487 0.005 0.005 … 

Firm size at t 0-1

5 to 20 0.518 0.114 0.965 0.513 0.513 … 0.530 0.114 0.995 0.525 0.525 … 

20 to 99 0.343 0.163 0.424 0.346 0.346 … 0.287 0.163 0.300 0.288 0.288 … 

100 to 499 0.098 0.142 -0.136 0.100 0.100 … 0.080 0.142 -0.199 0.080 0.080 … 

500 or more 0.041 0.581 -1.436 0.041 0.041 … 0.103 0.581 -1.165 0.107 0.107 … 

Firm closure (placebo) year

2008 0.171 0.122 0.139 0.172 0.172 … 0.168 0.122 0.130 0.168 0.168 … 

2009 0.162 0.122 0.114 0.163 0.163 … 0.158 0.122 0.102 0.158 0.158 … 

2010 0.112 0.122 -0.032 0.110 0.110 … 0.111 0.122 -0.036 0.109 0.109 … 

2011 0.119 0.123 -0.012 0.120 0.120 … 0.141 0.123 0.051 0.142 0.142 … 

2012 0.099 0.126 -0.086 0.098 0.098 … 0.101 0.126 -0.078 0.101 0.101 … 

2013 0.101 0.127 -0.081 0.101 0.101 … 0.097 0.127 -0.094 0.097 0.097 … 

2014 0.113 0.128 -0.047 0.114 0.114 … 0.107 0.128 -0.066 0.108 0.108 … 

2015 0.123 0.129 -0.018 0.123 0.123 … 0.117 0.129 -0.035 0.117 0.117 … 

Average age at t 0 42.3 42.6 -0.030 42.4 42.4 0.000 41.5 42.6 -0.110 41.5 41.6 -0.001

Average earnings at t 0-2 42,200 59,500 -0.238 42,400 46,500 -0.066 48,500 59,500 -0.121 48,500 47,400 0.012

Average earnings at t 0-1 44,700 62,300 -0.244 44,800 49,100 -0.065 50,900 62,300 -0.129 50,800 49,700 0.014

Average total income at t 0-2 46,300 65,200 -0.191 46,500 53,100 -0.078 54,900 65,200 -0.082 54,800 54,600 0.001

Average total income at t 0-1 48,300 67,900 -0.224 48,400 55,200 -0.076 58,000 67,900 -0.072 57,800 56,500 0.009

Number of observations 

(unw eighted) 19,450 16,055,650 … 18,550 587,900 … 79,950 16,055,650 … 76,350 1,710,850 … 

Matching rate (treated)

shares

dollars

… not applicable

Table 1

Pre-matching and post-matching sample characteristics (continued)

Actual layoff analysis Impending layoff analysis

Pre-matched

Matched, coarsened exact 

matching weighted Pre-matched

Matched, coarsened exact 

matching weighted

shares shares shares

percent

Source: Statistics Canada, Longitudinal Worker File-Census, authors' calculations.

Note: All counts are rounded to the nearest 50. Dollar amounts are rounded to the nearest $100. NAICS is the North American Industry Classification System.

95.3 95.5
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Blackwell et al. (2009) describe each step of the CEM procedure in detail. The process involves 
creating multidimensional strata defined by the matching variables coarsened to a desired level 
and placing each treated and control unit into a corresponding stratum. Strata that do not contain 
at least one treated and one control unit are discarded (“pruned”). Once all units are assigned to 
appropriate strata, a set of balancing weights is generated to balance the empirical distributions 
of the matching variables in the treatment and control groups, and these weights are used in 
subsequent analysis.16 Since CEM is a form of exact matching, it involves a trade-off between the 
number of matching variables (or the level of coarsening) and finding appropriate control matches 
for all treated units. Having a large pool of controls relative to the size of the number of treated 
units maximizes the chances of finding appropriate matches for the entire treatment group. 

In this study, the set of matching variables, iX , consists of variables that are known to be 

correlated with both job loss and entry into gig work: age; sex; marital status; highest level of 
educational attainment; area of residence, with separate categories for residence in each of the 
three largest metropolitan areas (Montréal, Toronto and Vancouver); immigrant status; industry; 
firm size; and displacement (firm closure) year. Each variable was categorized as shown in Table 
1. The first and second columns show percentages for each category in the treatment and control 
groups before matching. The third column shows the corresponding normalized differences.17 The 
fourth, fifth and sixth columns show corresponding post-matching figures obtained using CEM 
weights. 

Table 1 shows that there was a considerable degree of imbalance in the characteristics of the 
treated and control groups in the pre-matched samples for both actual and impending layoff 
analyses. Dissimilarity was apparent in the educational attainment of the two groups: 15.9% of 
the displaced individuals in the AL sample had less than a high school education compared with 
7.8% of the control group, and 18.5% of the treatment group held a university degree compared 
with 31.1% of the control group. Considerable imbalance was observed in immigrant status, with 
a lower share of the Canadian-born workers and a higher share of recent immigrants in the 
treatment group than in the control group. Large differences were also observed between the 
industry distributions of the two groups: over one-quarter of all treated individuals (25.8%) in the 
AL sample worked in manufacturing firms, compared with 12.2% of the control group, but 6.0% 
of the treatment group worked in educational services and health care, compared with 21.7% of 
the control group. Similar patterns of imbalance were observed in the IL sample. 

Columns 4 to 6 of Table 1 show that CEM resulted in a very tight balance between the 
characteristics of the two groups in the AL sample. The matching rate was very high: 95.3% of 
the treatment group could be closely matched to at least one control observations. Earnings and 
income were not used for matching. However, the table also shows that one of the outcomes of 
matching was much improved balance between the average earnings and incomes of the 
treatment and control groups in the pre-treatment periods, with the normalized mean differences 

16. The weights assigned to the controls in the matched sample are equal to the ratio of the size of the treatment group 

( )tr
jn  to the size of the control group ( c

jn ) in each stratum ,j  multiplied by the ratio of the total number of the 

controls  cN  to the total number of the treated  trN : / /tr c c tr
j jn n N N       . The weights for the treated 

observations in the matched sample are equal to 1. The weights for the unmatched records are set to 0. 

17. The normalized mean differences are computed as 

 
1 2

2 2
1 20.5

X X

 



 
. A rule of thumb suggested by Imbens and 

Rubin (2015) is that normalized mean differences in the matched sample do not exceed 0.25. 
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located well within the rule-of-thumb boundaries.18 The last six columns of Table 1 show pre- and 
post-matching characteristics of the treatment and control groups for the IL analysis. The CEM 
procedure also resulted in a tight balance between the characteristics of the treatment group and 
control group, and the matching rate for the treatment group was equally high, at 95.5%. 

4.2 Estimating average treatment effect on the treated 

The main quantity of interest in this study is the ATT, which is the effect of the treatment on the 
probability of a positive outcome for those in the treatment group (Stuart, 2010; Wooldridge, 
2002). The matched sample can be used for estimating the ATT for each of the two outcome 
variables discussed above: being a gig worker and being an independent contractor. The ATT in 

period  0 0 01, 2, 3t t t t     is defined as 
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n
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i

ii

T E Y Y X
T






    


∣ , (1) 

where 1iT   if i  is in the treatment group and zero otherwise,  1itY  and  0itY  are counterfactual 

outcomes for i  in t , and the term in the square bracket is the treatment effect for i  conditional 

on iX (Imai et al., 2008; Imbens, 2004; Wooldridge, 2002). The ATT in each period can be 

estimated in the context of the standard difference-in-difference framework using a linear model 
with individual fixed effects. The main assumption of the difference-in-difference framework is that 
the pre-matching trends in the outcome variables are the same in the treatment and control groups 
(Athey & Imbens, 2017). The validity of this assumption will be formally tested in the next section, 
but it is worth noting that the shares of gig workers and independent contractors in each of the 
pre-treatment periods were very similar in the treatment and control groups (Figure 1). 

18. Note that, although pre- 0t  earnings were not used for matching, their determinants, such as education, age, 

industry and firm size, were. By balancing the variables that determine annual earnings, the pre- 0t  earnings were 

also balanced without increasing the number of the matching dimensions. 
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Figure 1 
Shares of gig workers and independent contractors in the data samples for actual and impending layoff 
analyses before and after the firm closure 

Note: Weighted outcomes using the coarsened exact matching weights.  
Source: Statistics Canada, Longitudinal Worker File–Census, authors’ calculations. 
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The linear probability fixed-effects model used to estimate t  in the matched sample is given by 

0 0

0 0

3 3

3 3

t t

it i t it t i it it
t t t t

Y A T A  
 

   
       0 1 ,t t  (2) 

where i  is the individual fixed effect absorbing the effects of all the time-invariant unobservables, 

itA  is a dummy variable corresponding to the year relative to the “base” year 0 1t   and iT  is a 

dummy variable equal to one if i  is in the treatment group and zero otherwise. The main 

coefficients of interest are t , which represent the estimated difference in the probability of being 

a gig worker (independent contractor) between the treatment and control groups in each pre- and 

post-treatment period and also represent consistent ATT estimates for all post- 0t  periods. 

Consistent estimates of t  can be obtained from a CEM-weighted regression specified in (2). 

5 Results 

5.1 Main results 

Following the conventions of the literature on job displacement, the estimates of t  are presented 

graphically in Figure 2. (The full set of the estimates is available upon request.) The top panel 

shows ˆ
t  for the AL analysis. For both outcomes, 

0 3
ˆ
t   and 

0 2
ˆ
t   are very small and not 

statistically significant. This is consistent with the main difference-in-difference assumption of no 
pre-treatment differences between the treatment group and control group related to the 

probabilities of being a gig worker or an independent contractor. The estimates of t  increase 

sharply in the treatment year and rise further in the first post-treatment year, 0 1t  . In the year 

following the firm closure, the probability of being a gig worker was 2.1 percentage points higher 
in the treatment group than in the control group, and the probability of being an independent 
contractor was 3.0 percentage points higher. To put these differences in percentage terms, the 

baseline probabilities have to be computed for the control group.19 The 0.021 estimate of t  in 

0 1t   implies that the probability of being a gig worker was 48.6% higher in the treatment group 

than in the control group. For independent contractors, the 0.030 estimate of t  translates into 

the 50.6% treatment–control difference in 0 1t   (Table 2). 

19. For 0t  and each post- 0t  period, the estimated t  treated controlˆ ˆ
t tY Y   were divided by the predicted 

probabilities of being a gig worker for the control group  controlˆ
tY  and multiplied by 100. 
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Figure 2 
Estimated effects of firm closure on the probability of doing gig work and being an independent contractor 

Note: CI = confidence interval. 
Source: Statistics Canada, Longitudinal Worker File–Census, authors’ calculations.
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The estimated effects for 0 2t   are only slightly smaller than the estimated effects for 0 1t  : 0.020 

for gig workers and 0.028 for independent contractors. The displacement effect gradually fades 

away, but it was still substantial in 0 3t  : 0.017 for gig workers and 0.025 for independent 

contractors. In other words, the probability of being a gig worker was 33.8% higher for the 

treatment group than the control group in 0 3t  , and the probability of being an independent 

contractor was 37.8% higher. 

Figure 2 also shows estimated t  obtained from the IL analysis (bottom panel). The estimated 

effects were smaller than in the AL analysis but statistically significant in 0t  and in each post- 0t

period. In 0 1t  , the estimated effect was 0.012 for gig workers and 0.016 for independent 

contractors—slightly over half of the estimated effects in the main analysis. This means that the 

probability of being a gig worker in 0 1t   was 24.5% higher for the treatment group than the 

control group, and the probability of being an independent contractor was 25.2% higher (Table 

2). In 0 3t  , the corresponding effects were 0.010 (18.0%) and 0.013 (18.5%). Compared with 

the estimates for the AL sample, these results seem to indicate that gig work and independent 
contracting are strongly related to workers’ ability to find new employment when faced with an 
impending firm close. This is consistent with the IL treatment group being generally younger, more 
educated, more likely to be employed in finance and insurance, health care and management and 
less likely to be employed in agriculture, construction and manufacturing than the AL treatment 
group (Table 1).20 Those who had remained with the closing firm until the end were substantially 
more likely to do gig work later than those who had left the firm before the closure, either because 

their post- 0t  earnings were lower than they had been before the firm closure and they needed to 

supplement their income or because they were unable to find suitable reemployment. 

The estimation results shown above are in line with previous findings suggesting that informal 
work is often a side activity helping wage earners to supplement their income (Hall & Krueger, 
2018; Lim et al., 2019). Finding reemployment is likely to be the first priority of displaced workers, 
but wages and salaries are known to fall after layoffs (Hijzen et al., 2010; Jacobson et al., 1993; 
Morissette et al., 2013), so it is possible that a fairly large share of displaced workers turn to 
informal work to supplement their income after they find a new job. It is also possible that, for 
some individuals, transition to informal work was the main objective of their post-displacement 
labour market strategy, but having made the transition, they found their income to be insufficient 
and had to take on a more traditional job. Figure 3 shows that the median earnings (wages and 

salaries) replacement rate for displaced workers in 0 1t   relative to 0 1t   was 70% in the AL 

20. Manufacturing lost about half a million jobs between 2000 and the mid-2010s in Canada (Morissette, 2020). 

Gig worker

Independent 

contractor Gig worker

Independent 

contractor

t 0 x treated 30.0 30.8 14.2 14.6

t 0+1 x treated 48.6 50.6 24.5 25.2

t 0+2 x treated 41.8 44.1 21.4 23.0

t 0+3 x treated 33.8 37.8 18.0 18.5

Actual layoff analysis Impending layoff analysis

Table 2

Difference in the probability of a positive outcome between the treatment and control groups

Source: Statistics Canada, Longitudinal Worker File-Census, authors' calculations.

percent
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analysis. Not only did displaced workers earn less than the controls in 0 1t  , they also earned 

considerably less than they had before the layoff.21

Although the motivation for combining informal work with more traditional employment cannot be 
determined in this study, further insights into the relationship between post-displacement 
reemployment and participation in informal work were sought by comparing the shares of gig 
workers and independent contractors among all displaced workers with the shares of gig workers 
and independent contractors who also earned wages and salaries (T4 earnings) in each period 
following the displacement in the AL analysis (Table 3). Because all individuals in the sample had 

to have earnings in 0t  and 0 1t  , there was no difference between the percentages of gig workers 

with and without T4 earnings in those periods. The percentage of displaced workers who were 

gig workers rose sharply from 3.6% in 0 1t   to 6.4% in 0 1t   and held steady at that level in each 

of the post- 0t  periods (first column). The second column of Table 3 shows that more than two-

thirds of gig workers and independent contractors in 0 1t   and about 60% in 0 2t   and 0 3t  —

a substantial majority—also earned wages in salaries. The percentages were similar for 
independent contractors. 

21. Adding gig earnings to wages and salaries does not substantially affect the median replacement rates in the post-

0t  periods. 

Figure 3 
Earnings (wages and salaries) replacement rates relative to 0 1t  . 

Notes: Constant 2016 dollars. AL indicates “actual layoff,” and IL indicates “impending layoff.” 
Source: Statistics Canada, Longitudinal Worker File–Census, authors’ calculations. 
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5.2 How much of the post-treatment gig work is new? 

In the analysis above, no restrictions were imposed on participation in gig work or being an 

independent contractor during the pre- 0t  years, so some of those observed in gig work (or as 

independent contractors) during the post- 0t  years were also gig workers (independent 

contractors) before 0t . It is not immediately clear from the analysis above how displacement and 

firm closure are related to first-time entry into informal work. To shed light on this and test the 
robustness of the result above, the sample was restricted to only individuals with no positive 

outcomes during the three-year period before 0t . For the gig work analysis, this meant that neither 

treated nor control workers were observed in gig work in any of the three pre- 0t years. Similarly, 

for the independent contractor analysis, no workers were independent contractors before 0t .22

The new treatment groups were re-matched and the fixed-effects models for each outcome were 
estimated using new sets of CEM weights. 

The results are shown in Figure 4.23 The AL analysis suggests that the probability of being a gig 

worker in 0 1t   was 2.3 percentage points higher for the treatment group compared with the 

control group. In relative terms, the probability of being a gig worker was 111.8% higher in the 
treatment group than in the control group (Table 4). The corresponding effect on the probability 

of being an independent contractor in 0 1t   was 3.2 percentage points or 126.3%. It appears that 

the increase in the predicted probability of being a gig worker in 0 1t   reflects primarily new entries 

in that period, while those who entered gig work before 0t  largely continued their involvement in 

gig work after 0t . The pattern of the IL results is similar to the pattern of the results in the AL 

analysis: the size of the firm closure effect in each period is roughly half of what it is in the AL 
analysis. These results confirm lower propensity for taking up informal work among the treatment 
group that also included individuals who left the closing firm before the actual closure took place 
compared with the treatment group that included only laid-off workers. 

22. Although, strictly speaking, those who became gig workers or independent contractors in 0t  or later were not 

necessarily “first-time” entrants because they could have done informal work before 0 3t  , the three-year 

restriction appears sufficiently long to consider an entry into informal work in 0t  a “new” entry. 

23. The full set of estimates is available upon request. 

All With T4 All With T4

t 0-3 3.9 3.1 5.9 4.6

t 0-2 4.0 3.4 5.6 4.8

t 0-1 3.6 3.6 5.3 5.3

t 0 5.0 5.0 6.9 6.9

t 0+1 6.4 4.1 8.7 5.6

t 0+2 6.5 3.9 9.0 5.5

t 0+3 6.5 3.9 9.0 5.4

Gig workers Independent contractors

Table 3

Shares of displaced workers participating in informal work and those with T4 earnings (wages 

and salaries)

Source: Statistics Canada, Longitudinal Worker File-Census, authors' calculations.

percent
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Figure 4 
Estimated effects of a firm closure on the probability of being a gig worker (independent contractor, owner of an 
incorporated firm) among those who were not gig workers (independent contractor, owners of an incorporated firm) 
before the firm closure

Note: CI = confidence interval. 
Source: Statistics Canada, Longitudinal Worker File–Census, authors’ calculations.
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One of the main aspects of informal work is the flexibility of entry and exit from it, since these 
types of work arrangements require minimal commitment and little investment capital from those 
who enter them. If the effect of displacement on entry into other forms of self-employment—those 
that require stronger commitment and larger investment capital—was similar to the estimated 
effects of displacement on entry into informal work, it would add a great deal of ambiguity to the 
interpretation of the results above and raise further questions about the relevance of the results 
specifically to informal work. 

As mentioned in Section 4, the data used in this study make it possible to investigate this 
possibility by estimating the effect of permanent layoff and firm closure on entry into ownership of 
an incorporated firm and comparing the results with those for entry into informal work. Based on 
the AL analysis, Figure 4 shows that the impact on entry into incorporated self-employment is 

much smaller in 0t  than for other outcomes (0.003) and virtually non-existent in any post- 0t

period. In percentage terms, the probability of entry into incorporated self-employment is 11.6% 

higher for the treatment group than for the controls in 0 1t   and close to zero for other periods.24

Notably, the estimated effects in the IL analysis for entry into ownership of incorporated firms are 
somewhat larger than in the main sample, which is the opposite of what was observed for gig 
work. One possible explanation for this result lies in the distinction between “necessity” and 
“opportunity” self-employment discussed in Fairlie and Fossen (2020) and the broader differences 
between the motivations for incorporated and unincorporated self-employment analyzed in Levine 
and Rubenstein (2017). Entry into incorporated self-employment is likely to be driven more by 
“opportunity” considerations than entry into informal work, so the link between displacement and 
entry into ownership of incorporated enterprises is equally weak for those who stay with the 
closing firms until the end or those who leave in anticipation of the closure. 

Previous studies found that much of gig work does not last long. Jeon et al. (2021) reported that 
just over half of those who enter gig work remain gig workers for at least one year, about 35% 
remain gig workers for two consecutive years and slightly over one-quarter remain gig workers 

for three consecutive years. Since much of gig work in post- 0t  periods is done in addition to 

earning wages and salaries, the question is, what was a typical duration of involvement in gig 
work for displaced workers? Table 5 shows that among displaced workers who entered gig work 

in 0t , 54.9% were still doing gig work in 0 1t  , 35.6% were still doing gig work in 0 2t   and 28% 

24. Only entry into new incorporated self-employment can be modelled credibly, which is why incorporated self-
employment was not examined in 5.1. Owners of incorporated businesses often pay themselves salaries, so leaving 

the ownership of incorporated firms in the pre- 0t  periods unrestricted would potentially conflate job loss and firm 

closure in 0t . The “no ownership” restriction imposed on the three pre- 0t  periods insures that the job loss observed 

for i  in 0t  is not caused by the closure of ’i s  own business. 

Gig 

worker

Independent 

contractor

Owner of an 

incorporated firm

Gig 

worker

Independent 

contractor

Owner of an 

incorporated firm

t 0 x treated 88.7 105.5 35.7 45.6 52.9 45.3

t 0+1 x treated 111.8 126.3 11.6 58.7 65.0 22.8

t 0+2 x treated 79.0 90.1 0.2 39.2 45.9 7.5

t 0+3 x treated 61.5 70.2 -2.9 30.7 33.1 1.5

Source: Statistics Canada, Longitudinal Worker File-Census, authors' calculations.

Actual layoff analysis Impending layoff analysis

percent

Table 4

Difference in the probability of a positive outcome between the treatment and control groups
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were still doing gig work in 0 3.t   Those who entered into gig work during the displacement year 

appeared to stay in gig work slightly longer than those who entered during the next year. Among 

those who entered gig work in 0 1t  , 51.2% continued in 0 2t   and 35.5% in 0 3.t   The 

percentages of those who remain independent contractors were slightly higher in post-entry years 
than percentages of gig workers. 

5.3 Heterogeneous aspects of entry into informal work: human capital, 
industry and age 

Levine and Rubenstein (2017) argued that there is a fundamental difference in the characteristics 
and motivations of incorporated and unincorporated business owners: while owners of 
incorporated businesses are true “entrepreneurs,” this is generally not the case for unincorporated 
self-employed individuals who often choose self-employment because they have few good 
employment options. Yet, as mentioned above, entry into gig work is not necessarily motivated 
by the same considerations and attracts the same individuals as unincorporated self-employment 
in general. In particular, informal work may attract individuals with higher levels of human capital 
than unincorporated self-employment more generally, considering that at least some informal 
work is done online or through online platforms. Abraham and Houseman (2019) found that the 
percentage of Americans engaged in informal work was the highest among the college-educated, 
and that college-educated individuals were about 50% more likely to engage in online activities 
than those with a high school education or less.25 Similarly, Jeon et al. (2021) observed that, 
although most gig workers did not have a university degree, the prevalence of gig work was higher 
among university degree holders than among individuals with low levels of education. The 
question asked in this study is whether the same pattern holds for displaced workers engaged in 

informal work in the post- 0t  periods. 

For insights into the relationship between human capital, displacement and entry into gig work, 
the models in (1) were re-estimated separately for individuals with (a) less than a high school 
education, (b) a high school diploma, (c) some postsecondary education and (d) a university 
degree. The salient feature of the AL analysis related to gig work (upper panel in Figure 5) is the 

contrast between the pattern of the estimated post- 0t  effects for displaced workers with less than 

25. Hall and Krueger (2018) noted that Uber drivers are highly educated: 48% of Uber drivers in their study had had a 
college degree or higher. 

Gig workers

Independent 

contractors Gig workers

Independent 

contractors

Enter informal work in t 0 (100%) 100.0 100.0 100.0 100.0

Still in informal work in t 0+1 54.9 57.6 53.3 54.9

Still in informal work in t 0+2 35.6 37.4 33.6 35.0

Still in informal work in t 0+3 28.0 28.9 24.9 26.0

Enter informal work in t 0+1 (100%) 100.0 100.0 100.0 100.0

Still in informal work in t 0+2 51.2 54.6 51.0 54.0

Still in informal work in t 0+3 35.5 38.6 33.9 35.8

Source: Statistics Canada, Longitudinal Worker File-Census, authors' calculations.

Note: Numbers in the table indicate the percentage of original entrants still in informal work in each post-entry period. 

Actual layoff sample Impending layoff sample

Table 5

Duration of informal work 

percent
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a high school education and those with a university degree. The effect in 0 1t   was considerably 

larger for the latter category (0.032), but it diminished in subsequent periods and became small 

and not statistically significant in 0 3t  . For those with less than a high school education, the 

estimated effect in 0 1t   was not very large (0.017), but it was larger in 0 3t   (0.022). The same 

patterns are observed for independent contractors. 
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Figure 5 
Estimated effects of a job displacement on the probability of being a gig worker (actual layoff analysis), by levels of 
educational attainment 

Note: CI = confidence interval.
Source: Statistics Canada, Longitudinal Worker File–Census, authors’ calculations.
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Part of the difference between the patterns observed for high and low educational categories can 
probably be explained by the greater flexibility that highly educated workers have over the time 
and place of their work, and the greater ability of highly educated workers to work autonomously 
or complete their tasks using online tools (Mas & Pallais, 2020). This flexibility allows highly 
educated workers to enter informal work more easily when they need extra income, but once they 
find suitable reemployment, the need for extra income is likely to diminish. Less educated 
individuals, particularly those working in the service sector or manufacturing, do not have the 
same flexibility. Mas and Pallais (2020) report that 14% of workers with a high school diploma or 
less can feasibly complete their jobs from home, compared with 41% for college graduates. 

Other heterogeneous aspects of the effects of firm closures on the probability of participating in 
gig activities have also been considered. The results suggest substantial cross-industry 

differences in the magnitude and the duration of post- 0t  effects. The Canadian economy lost 

about 500,000 manufacturing jobs from 2000 to the mid-2010s (Morissette, 2020), and workers 
displaced from manufacturing firms (close to 27% of the treated sample in the AL analysis) were 

substantially more likely to be engaged in gig work than the control group in all post- 0t  periods. 

The results for retail trade reveal similar patterns, but the number of individuals observed in gig 
work in other industries was generally too small for the results to be conclusive.26

Finally, younger workers (25 to 34 years) were notably less likely to engage in gig activities 
following a firm closure than workers older than 45, and particularly those aged 55 to 59. Possible 
explanations for this result include the relative scarcity of reemployment opportunities for older 
workers compared with younger ones and also lesser geographic and occupational mobility often 
required for reemployment. 

6 Conclusions 
The main objective of this study was to provide conclusive evidence of the impact of job loss on 
entry into gig work. Similar to several influential recent studies on gig work, the study identifies 
gig workers as independent contractors, freelancers, day labourers and on-demand platform 
workers. Recognizing the conceptual uncertainty surrounding the term “gig worker,” the study 
also considers an expense-based definition of an “independent contractor.” In addition to gauging 
direct consequences of involuntary displacement caused by a firm closure, the study uses the 
“intention-to-treat” framework to account for possible actions taken by workers anticipating an 
impending closure of the firm that employs them and to gain further insights into the role of 
(impending) job loss on becoming a gig worker. 

The study found that workers displaced by firm closures were about 50% more likely to be gig 
workers in the year following the displacement year than workers with similar characteristics who 
did not work in closing firms. The probability of a new entry into gig work among displaced workers 
was about twice the probability of a new entry among a closely matched control group. However, 
the study also found that the effect of displacement on the probability of being a gig worker after 
the displacement is much smaller under the assumptions of the “intention-to-treat” framework, 
which allows workers to take actions before the firm finally closes its doors. 

This is the first study that offers direct evidence of how involuntary job loss and firm closures 
impact gig work decisions. Research on the impact of job loss on gig work is likely to take greater 
urgency in the wake of the COVID-19 pandemic, which not only resulted in extensive job losses 
caused by widespread firm closures in many countries, but also led to fundamental changes in 
how individuals work and interact. High-quality longitudinal data that would allow researchers to 
analyze the direct impact of COVID-19 on gig work are not likely to be available for some time. 

26. In most industries, the sample size was too small for the results to be disclosed. These results are available upon 
request. 
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However, in the absence of real-time data, the results of this study provide important and timely 
clues regarding the magnitude of this impact and how it differs across different categories of 
workers. 
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