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Abstract

This study combines survey and administrative data to examine the correspondence between
paid-employment and self-employment activities reported in each of these data sources by the
same individuals. The study also looks at the role of self-employment as a supplemental income
source for individuals whose self-declared main labour market activity is wage employment. It
uses tax data information to identify gig workers specifically and to examine possible links
between various aspects of the main wage job and participation in gig work activities. The analysis
is based on data from the 2016 Labour Force Survey linked to 2016 administrative data from the
Longitudinal Worker File.

Keywords: self-employment, incorporated, unincorporated, gig economy, gig work, alternative
work arrangements, Longitudinal Worker File, Labour Force Survey

Disclaimer: The definition of gig work used in this study is not an official Statistics Canada
definition of gig work.
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Executive summary

This study combines survey and administrative data to document both similarities and differences
between labour market activities reported by survey respondents and the income sources of the
same respondents recorded in tax data. The study is part of a growing literature that examines
linked survey and administrative data to create a more complete picture of individual labour
market activities than that which can be seen in either of these sources alone. It also contributes
to the recent literature on alternative work arrangements or “gig work.”

The analysis is based on two main data sources. The first is the 2016 Labour Force Survey (LFS),
which has served as the main source of official labour statistics in Canada since 1945. The second
data source is the 2016 Longitudinal Worker File (LWF). The LWF is a database in which data
from various administrative sources, such as individual tax returns (T1) and Statements of
Remuneration Paid (T4), are linked together using unique individual and business identifiers.
Based on the T1 information in the LWF, it is possible to identify five income sources usually
associated with unincorporated self-employment: fishing, farming, business, professional and
commission incomes. The focus of this study is on self-employed individuals (sole proprietors)
with non-zero business, professional and commission income, because these are the labour
market activities usually associated with non-traditional work arrangements and gig work. Not all
sole proprietors are gig workers. An essential element of gig work is a low expectation of continuity
and weak predictability of future earnings. This study identifies gig workers in the same way as
Jeon et al. (2021) do. The analytical sample was constructed by linking all 2016 LFS monthly
records to the 2016 LWF annual file.

Close to 98% of LFS respondents who said their main activity was wage employment also had
wage employment income in tax data, and more than 80% of those whose main labour force
status in the LFS was unincorporated self-employed reported non-zero self-employment income
on their tax returns. The share of the LFS incorporated self-employed who could be identified as
owners of incorporated businesses in the LWF was 74.5%.

Among wage employees in the LFS, individuals who were permanent full-time employees—the
largest category—were less likely to be either sole proprietors (5.8%) or gig workers (4.3%) than
other wage workers.

The study also shows that 9.6% of individuals who were temporary part-time employees in their
main job were identified as gig workers in the administrative data. The regression analysis
indicates that, all else being equal, the following employees are more likely than others to be
identified as gig workers in administrative data: part-time employees; employees involved in
temporary jobs; university degree holders; employees working in small firms; and those employed
in educational services, in information and cultural industries, and in arts, entertainment and
recreation.
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1 Introduction

This study combines Canadian survey data from the Labour Force Survey (LFS) and
administrative data from Statistics Canada’s Longitudinal Worker File (LWF) to document both
similarities and differences between labour market activities reported by survey respondents and
the income sources of the same respondents recorded in tax data. The study is part of a growing
literature that examines linked survey and administrative data to create a more complete picture
of individual labour market activities than that which can be seen in either of these sources alone.
It also contributes to the recent literature on alternative work arrangements or “gig work.” Using
the methodology for identifying gig workers in administrative data proposed by Jeon et al. (2021),
this study focuses on workers whose main activity in the LFS is paid employment, and it
documents the relationship between various characteristics of their jobs and participation in gig
work. The study examines how aspects of the precariousness of a worker’'s main job, such as
part-time status and temporary employment, are correlated with the presence of self-employment
and gig income in tax data.

The labour market activities of the same individual can be different in survey and tax data for
various reasons. Surveys usually ask only about main and sometimes secondary labour market
activities, while tax data record income from all activities, including minor “side” jobs. Respondents
in household surveys may not be fully familiar with the labour market activities of other household
members and provide incomplete information about their activities. There is also the possibility of
a recall or data entry error, or reluctance to mention certain activities to a survey interviewer. Tax
data are an attractive alternative to survey data, but they usually reveal little information about the
nature of a job, hours of work or hourly wages. Individual tax data are not well suited for
identification of certain types of self-employment, particularly incorporated self-employment. In
short, both survey and tax data have advantages and drawbacks, and it is important to understand
the degree to which the labour market information from these sources overlaps and what can be
learned about individuals’ labour market activities by combining information from both sources.'

Linked survey and tax data also offer new possibilities to researchers trying to measure the size
of the gig economy and understand motivations behind participation in gig work. There is still
substantial disagreement in the literature regarding the extent of the gig economy, with studies
based on survey data usually documenting a substantially higher share of individuals involved in
informal or non-traditional work arrangements than studies based on administrative data.? Part of
the problem is that terms like “gig work” are difficult to define. Occasionally working as an Uber
driver during weekends would be considered a gig activity by most observers; working as an Uber
driver every day for several hours as a main income-generating activity may not be recognized
as gig work. Some studies apply the term “gig work” only to work activities mediated by online
platforms, while other studies define gig work in terms of work attributes, regardless of how the
work activity is mediated (Alake-Apata 2021).3

Abraham et al. (2018) introduced a conceptual framework for identifying workers involved in the
gig economy based on a typology of work arrangements and a set of characteristics associated

1. Inarecent study, Abraham et al. (2021) found that only 48.5% of those who were self-employed in survey data also
had self-employment recorded in tax data in the United States. They concluded that the magnitude of the differences
“reflects the complexity of self-employment activity. There are many different types of self-employment work and a
highly heterogeneous set of arrangements under which such work might occur. Neither the household survey data
nor the administrative data may be ideally suited to pick up all of that activity” (p. 18).

2. A study based on the Bank of Canada’s Canadian Survey of Consumer Expectations found that about 30% of the
Canadian population were involved in the gig economy (Kostyshyna and Luu 2019), while a study based on
administrative data put the number at around 8% to 10% (Jeon et al. 2021). Recent U.S. studies revealed a similar
gap: a study based on survey data found that about 28% of respondents were involved in an informal work activity
during the previous month (Abraham and Houseman 2019), while the estimates based on administrative data
generally fell between 8% and 12% (Collins et al. 2020; Lim et al. 2019).

3. Koustas (2020) noted that gig workers are part of the “alternative workforce,” a broader category that also includes
wage employees doing temporary and contingent jobs.
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with each such arrangement. This framework makes a broad distinction between employees and
self-employed individuals, and it further categorizes the self-employed into business owners,
independent contractors or freelancers, day labourers and on-demand platform workers. The
work arrangement characteristics of the last three categories of self-employed individuals—
freelancers, day labourers and on-demand workers—are different from all other work
arrangements: they are not paid wages or salaries, they work on a task basis and do not have a
contract for a continuing relationship, and they do not have a determined work schedule or
predictable earnings. Abraham et al. (2018) deemed this category “gig workers” and introduced
a methodology that allowed them to link the work arrangement characteristics of gig workers with
specific forms and schedules required by the Internal Revenue Service to report these work
arrangements to the U.S. tax authorities.

Using the typology of work arrangements introduced by Abraham et al. (2018), Jeon et al. (2021)
developed a methodological strategy to identify gig workers in Canada using Canadian
administrative data. In addition, they linked individual tax data to the census records of the same
individuals to expand the inquiry into the determinants of gig work participation by capturing
important human capital characteristics of gig workers unavailable in tax data, such as their
highest level of educational attainment and occupation. The LFS—-LWF data used in this study
offer a further opportunity to examine the role of self-employment and gig work in supplementing
income from the main labour market activity.* One of the main questions in the literature related
to gig work is why individuals, particularly those who have a wage job and whose main labour
market activity is wage employment, engage in gig work. Looking in greater depth at the
relationship between main job characteristics and the likelihood of participation in gig work is one
of the objectives of the study.

2 Data

This study is based on two main data sources. The first is the LFS, which has served as the main
source of official labour statistics in Canada since 1945. The LFS target population is the non-
institutionalized population aged 15 years and older (Statistics Canada 2022). Responding to the
survey is mandatory, and responses are collected for all household members. The LFS collects
information about various aspects of employment and unemployment, including individuals’
labour force status, earnings, work hours, part-time or full-time employment status, industry,
occupation, self-employment and employment insurance benefits. The LFS is a monthly survey
that uses a rotating panel sample design. Selected individuals remain in the LFS sample for six
consecutive months, and one-sixth of the total sample is replaced every month to start a new six-
month panel. Each monthly sample consists of about 100,000 individuals from about 56,000
dwellings.

The second key data source is the LWF. The LWF is a database in which data from various
administrative sources, such as individual tax returns (T1) and Statements of Remuneration Paid
(T4), are linked together using unique individual and business identifiers (Statistics Canada 2021).
Individuals receiving wages and salaries can be identified in the LWF using information from
annual T4 files. Incorporated self-employed individuals cannot be identified from either T1 or T4
data. However, owners of incorporated businesses can be identified from Schedule 50
(Shareholder Information) data, which are now also part of the LWF. A Schedule 50 lists all
owners of a private corporation with shares of 10% or more and is attached to the corporation tax
return (T2). Hence, owners of incorporated enterprises can be identified in the LWF based on
their presence in Schedule 50 files.

Based on the T1 information in the LWF, it is possible to identify five income sources usually
associated with unincorporated self-employment: fishing, farming, business, professional and

4. Jeon et al. (2021) reported that 51.4% of gig workers in 2016 had at least one wage job.
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commission incomes.® The focus of this study is on self-employed individuals with non-zero
business, professional and commission income, since these are the labour market activities
usually associated with non-traditional work arrangements and gig work. The key to the analysis
below is the Statement of Business or Professional Activities (Form T2125) used by
unincorporated self-employed individuals to report their business, professional and commission
income (and business expenses) as part of their individual tax returns (T1). Statistics Canada
receives annual T2125 information, along with information from several related files from the
Canada Revenue Agency, and aggregates it in financial declaration (FD) files more suitable for
research purposes. The 2016 LWF was merged with FD files to identify tax filers reporting T2125
income in 2016. Unincorporated self-employed individuals reporting T2125 income can be either
sole proprietors or partners in partnerships (about 8.5% in 2016). Hereafter, all unincorporated
self-employed individuals who have non-zero T2125 income and are not partners in partnerships
will be referred to simply as “sole proprietors.”

Not all sole proprietors are gig workers. Essential elements of gig work are a low expectation of
continuity (relative to wage earners and those who operate a well-established business) and weak
predictability of future earnings. The Jeon et al. (2021) strategy of identifying gig workers in
administrative data takes into consideration whether a sole proprietor has a business number
(BN)—it takes the absence of a BN as a signal of weaker expectations of business continuity and
lesser predictability of future earnings, which are the main characteristics of gig work, according
to the typology of work arrangements by Abraham et al. (2018). This study identifies gig workers
in the same way as Jeon et al. (2021).

The analytical sample is constructed by linking all 2016 LFS monthly records to the 2016 LWF-.
Because the LFS and administrative data have different unique individual identifiers, the linkage
between the two data sources requires probabilistic linkage. The linkage process is based on the
classic Fellegi and Sunter (1969) theory of record linkage. In total, 292,100 unique “linkable” LFS
respondents aged 15 and older were identified in 2016.6 About 246,100 of them could be linked
to LWF records, resulting in an 84.2% linkage rate.

An important question is whether there are any systematic differences between linked and non-
linked LFS individuals; this issue is investigated in Appendix A. The primary takeaway from the
analysis in Appendix A is that the main underrepresented category in the linked data is individuals
younger than 20, while those aged 65 and older are somewhat overrepresented. For this reason,
the main analysis in this study is restricted to individuals from 20 to 64 years of age.’

The main methodological challenge in this study is related to linking monthly LFS records to
annual LWF data. A possible annualization strategy of converting higher frequency (monthly) into
lower frequency (annual) LFS records could involve some sort of averaging or aggregation across
all monthly records for each individual. However, a considerable drawback of this approach is that
it would necessarily cause at least a partial loss of information, which is especially undesirable in
the context of this study. For instance, a transformation of the person-month-level data into
person-level data would require either assigning a single “annual” labour force status to
individuals whose labour force status changes from month to month, or trying to capture such
transitions with additional variables, which can be quite messy.

5. The T1 information is drawn from the T1 personal master file (T1PMF), which does not include data on those who
submitted their tax returns after the Canada Revenue Agency deadline (usually April 15 of each calendar year).
Messacar (2014) compared key demographic and labour market characteristics of tax filers in the TIPMF and T1
historical files, which include late filers, and concluded that “late filers tend to represent a sufficiently small group of
people that biases resulting from their exclusion are negligible” (p. 12).

6. All counts are rounded to the nearest 100.

7. The downside of excluding younger and older individuals from the analysis is that the results are not representative
of the whole LFS population. To address this issue, a set of alternative results was obtained for LFS respondents
aged 15 and older, and the results based on the broader sample were compared with the main results. The
differences between the two sets of results were minor. (The results for the “15 and older” sample are available
upon request.)
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Instead of aggregating monthly records into a single annual person-level record in an ad hoc way,
the approach taken in this study is to keep all individual monthly records but divide each individual
weight by 12 (the number of months in a year) to maintain the representativeness of the LFS
sample at the annual level. Technical aspects of this annualization strategy are discussed in
Appendix B. The main advantage of this approach, compared with the averaging alternatives, is
that it preserves all the information available in the LFS. This is especially important in the case
of labour market activities that can change from month to month. Temporary jobs last for only a
short period of time, and a substantial number of them are likely to be aggregated out if individual
monthly data are combined into a single person-level annual record. On the downside, this
strategy treats multiple observations for the same individuals in the same way as it does single
observations for multiple individuals. To deal with this issue in the regression analysis in
Section 5, standard errors will be clustered on the individual.

Although the preferred annualization strategy implemented in this study is to retain all person-
month observations, the sensitivity of the main results to the choice of annualization method was
also investigated. For the sensitivity analysis, LFS respondents who were observed for less than
six months were dropped from the main sample, and the resulting subsample was analyzed using
the preferred annualization strategy that retains all person-month records (person-month-level
analysis) and an alternative strategy that aggregates all personal monthly records into a single
individual record (person-level analysis). Details of the sensitivity analysis and its results are
discussed in Appendix C.

3 Results

3.1 Mapping the Labour Force Survey labour market activities into
tax data income source categories

The LFS asks respondents about their primary and secondary labour market activities. The first
question examined in this study is the following: what are the T1-based income sources of survey
respondents who report various paid-employment and self-employment activities in the LFS? As
the first step in answering this question, the primary activities of currently employed individuals
were broken down by secondary activity to better understand the patterns of multiple activities in
the LFS (Table 1). Among currently employed LFS respondents, 94.3% reported not having any
secondary activity. The percentage was slightly higher for employees (94.5%) but lower for those
whose primary activities were incorporated (94.0%) and unincorporated (92.3%) self-
employment. Therefore, according to the LFS data, a large majority of labour market participants
were involved in only one labour market activity at the time of the survey.

Table 1
Labour Force Survey employment and self-employment status of multiple job holders

Secondary activity

Yes
Wage Incorporated self-  Unincorporated self-
Primary activity No employee employed employed
percent

Currently employed 94.3 64.8 9.8 24.6
Wage employee 94.5 70.5 6.7 22.2
Incorporated self-employed 94.0 26.1 52.5 19.6
Unincorporated self-employed 92.3 46.9 5.0 46.6

Notes: Labour Force Survey respondents aged 20 to 64. The numbers in the "Yes" columns represent row
percentages of those who reported a secondary activity (unpaid work excluded).

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.
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For individuals who did report a secondary activity, it was often the same as their primary activity:
70.5% of those whose primary activity was wage employment, 52.5% of those whose primary
activity was incorporated self-employment and 46.6% of those whose primary activity was
unincorporated self-employment were in the same category in their secondary activity (Table 1).
Notably, conditional on having a secondary activity, 46.9% of those whose main labour market
activity was unincorporated self-employment reported wage employment as their secondary
activity. Primarily unincorporated self-employed respondents were also considerably more likely
to be wage-employed (in addition to being self-employed) than the primarily incorporated self-
employed (26.1%). The relatively low percentage of the incorporated self-employed whose
secondary activity was wage employment is consistent with the emerging evidence of differences
between the characteristics of incorporated and unincorporated self-employed individuals, and
also the possible differences in the degree of commitment that these two types of self-employment
require (Levine and Rubinstein 2017).

Based on income information for the same individuals, Table 2 directly maps LFS main activities
into three LWF labour market categories—wage employment, incorporated self-employment and
unincorporated self-employment. An important feature of Table 2 is that individuals can have
multiple sources of income in tax data, so the row percentages can exceed 100%. In the first three
rows, the diagonal numbers are quite high for all LFS categories. About 97.6% of LFS
respondents who said their main activity was wage employment also had wage employment
income in tax data. One of the salient results in Table 2 is that 80.7% of those whose main labour
force status in the LFS was unincorporated self-employed indicated non-zero self-employment
income on their tax returns. This number implies that 19.3% of the unincorporated self-employed
in the LFS reported no self-employment income in the tax data.®

Table 2
Mapping Labour Force Survey employment status and main labour market activities to
Longitudinal Worker File employment status and income sources

LWF status
Wage employee Incorporated All unincorporated Total (weighted
LFS primary activity (Tdincome) self-employed self-employed counts)
row percent count
Currently employed
Wage employee 97.6 4.4 7.8 11,550,900
Incorporated self-employed 68.4 74.5 24.7 897,900
Unincorporated self-employed 29.2 10.4 80.7 1,036,300
Not currently employed
Unemployed 70.8 4.0 8.9 876,100
Not in labour force 28.3 4.3 6.9 3,284,400

Notes: LWF = Longitudinal Worker File; LFS = Labour Force Survey. LFS respondents aged 20 to 64. Row
percentages may exceed 100% because LFS respondents can have income from multiple sources in the LWF. All
counts are rounded to the nearest 100.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

There may be several reasons why there are unincorporated self-employed individuals in the LFS
who have no self-employment income in the tax data. Boeri et al. (2020) note that “[iln survey
data, workers are often confused about the nature of their employment relationship” (p. 174). One
possibility is that some of the self-employed erroneously report their self-employment income as

8. To put this result in perspective, this is a far lower percentage than the 51.5% of unincorporated self-employed
survey respondents who reported no self-employment income in tax data documented in a U.S. study by Abraham
et al. (2021).
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employment income or “other income.” Another possibility is that some non-working LFS
respondents think about their perceived status rather than current income sources, when asked
about their main labour market activity. For instance, individuals may still think of themselves as
being mainly self-employed, even if they are retired or did not earn any self-employment income
that year. Some individuals may mistakenly report being unincorporated self-employed, even
though they own an incorporated business. As always, there is also a possibility of a recording or
processing error.™

Table 1 shows that less than 4% of those whose main labour market activity was unincorporated
self-employment mentioned wage employment as their secondary activity. However, the share of
mainly unincorporated self-employed in the LFS who had wage employment earnings was
considerably higher, at 29.2% (Table 2). Some unincorporated self-employment activities last
only a short period of time, so it is likely that some of those who were unincorporated self-
employed at the time of a monthly interview were wage-employed at a different point during the
same calendar year. It is also possible that some of the unincorporated self-employed neglected
to mention occasional wages as their secondary activity.

Table 2 also shows that the share of the LFS incorporated self-employed who could be identified
as owners of incorporated businesses in the LWF was 74.5%, which is comparable to the
corresponding number for unincorporated self-employment (80.7%). Some of the reasons not all
incorporated self-employed individuals in the LFS are identified as such in the LWF are similar to
those mentioned for the unincorporated self-employed. Additionally, only those who own 10% or
more shares of a private enterprise are required to be listed in a Schedule 50, so smaller
shareholders are not identified as incorporated business owners in the LWF. Many owners of
incorporated businesses pay themselves a salary, so it is not surprising that 68.4% of the
incorporated self-employed in the LFS received a T4 in the LWF.

A considerable number of individuals who were not employed during the LFS reference week
either had wage earnings or were self-employed in 2016. Among LFS respondents who said they
were currently unemployed, 70.8% received T4 earnings at some point during 2016. Some of
those who were “not in the labour force” also received T4 earnings (28.3%), and smaller but
substantial shares either owned an incorporated business (4.3%) or had self-employment income
(6.9%).

When an LFS interviewer contacts a household, a single household member usually provides
information for all household members. One possible concern related to the results above is that
they may be influenced by proxy response. In particular, individuals responding to interviewers’
questions may not always be aware of the self-employment status of other household members
and may conflate it with wage employment. To investigate this possibility, the main sample was
split into two subsamples—direct and proxy respondents—and Table 2 was replicated for each
of the subsamples."" Although the results were generally similar for both subsamples, there was
one notable difference: the percentage of the unincorporated self-employed in the LFS who had
wage earnings was lower in the direct response subsample (25.3%) than in the proxy response
subsample (32.3%), and the percentage of the unincorporated self-employed in the LFS who also
had self-employment income in the LWF was higher in the direct response subsample (85.1%),
compared with the proxy response subsample (77.2%). The results appear to give some credence
to the view that household members interviewed for the LFS may not always be fully aware of the
self-employment status of other household members, and when the self-employed have a chance
to provide direct responses regarding their self-employment status, the information they provide
may better correspond with their actual labour force status. However, what is important in the

9. “Otherincome” is a tax category that refers to taxable income not listed elsewhere in the tax return, such as project
grants, loans, certain annuity payments and training allowances. In the past, it also included limited partnership
income.

10. Abraham et al. (2021) also mentioned the possibility of survey respondents thinking about their “off the books” work,
which they may not report to the tax authorities.

11. These results are available upon request.
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context of this study is that the magnitude of the differences does not appear to alter the main
conclusions drawn from the results in Table 2, which hold for both subsamples: a large majority
of the unincorporated self-employed in the LFS have self-employment earnings in the LWF, and
the size of this majority is generally similar, whether the proxy response is included or excluded.?

3.2 What can be learned about sole proprietors and gig workers from
the linked data from the Labour Force Survey and the
Longitudinal Worker File?

Previous studies have suggested that many unincorporated self-employed individuals, and
especially gig workers, use their self-employment earnings to supplement earnings from their
main labour market activity. The linked LFS-LWF data offer an opportunity to take a closer look
at the degree of involvement in unincorporated self-employment and gig work among LFS
respondents, using detailed characteristics of their main activities. The analysis in this subsection
focuses on sole proprietors and excludes the unincorporated self-employed who report income
from partnerships.’ Table 3 shows the shares of sole proprietors for each LFS primary activity
broken down by full time vs. part time and permanent vs. temporary status. LFS respondents who
identified themselves as part-time unincorporated self-employed in their main job were most likely
to be sole proprietors (73.2%). They were also most likely to be identified as gig workers based
on their tax records (52.2%). Among wage employees, individuals who were permanent full-time
employees—the largest category—were less likely to be either sole proprietors (5.8%) or gig
workers (4.3%) than other wage workers. Permanent full-time and temporary part-time wage
workers are essentially opposites in terms of the precariousness of their employment, and this
appears to be reflected in their propensity to be engaged in self-employment and gig work. The
percentage of sole proprietors among currently unemployed LFS respondents was substantial
(7.8%) and similar to the percentage of sole proprietors among wage employees who worked full
time but were temporarily employed (8.2%), and substantially lower than the percentage of sole
proprietors among temporarily employed wage workers who worked part time (11.0%). By
contrast, 5.3% of LFS respondents who said that they were not currently in the labour force were
sole proprietors.

12. For a comparison of the results in Table 2 with results obtained using alternative aggregation strategies, see
Appendix C.

13. Unincorporated self-employed individuals reporting partnership income represented about 7.6% of all individuals
with T2125 income in 2016.
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Table 3
Prevalence of sole proprietorship and gig work, by Labour Force Survey primary activity, permanent vs.
temporary and full-time vs. part-time status

Share of gig workers among all

LFS primary activity All sole proprietors Gig workers sole proprietors
percent
Not currently employed, unemployed 7.8 6.3 80.6
Not currently employed, not in labour force 5.3 4.5 85.6
Currently employed, wage employee 6.5 5.1 77.3
Permanently employed full time 5.8 4.3 74.7
Permanently employed part time 9.0 7.5 84.0
Temporarily employed full time 8.2 6.5 79.7
Temporarily employed part time 11.0 9.6 87.2
Currently employed, incorporated self-employed 18.8 11.6 61.6
Full time 17.7 10.7 60.1
Part time 26.8 18.5 68.8
Currently employed, unincorporated self-employed 70.7 38.9 55.0
Full time 70.0 33.4 47.9
Parttime 73.2 52.2 71.4

Notes: LFS = Labour Force Survey. LFS respondents aged 20 to 64.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

The last column in Table 3 shows that the share of gig workers among sole proprietors whose
primary labour market activity was wage employment was the lowest for permanent full-time
employees (0.747) and the highest for temporary part-time workers (0.872)." These numbers
strongly suggest that sole proprietors whose main labour market activities are associated with
precarious employment are particularly likely to be gig workers. Although it is not entirely clear
whether those who hold precarious jobs feel it is necessary to take on gig work to supplement
their income, or whether they choose precarious jobs intentionally to have more time for
involvement in gig activities, the fact that they highlight wage employment as their main labour
market activity increases the likelihood that gig work is done to supplement wage employment
earnings.

Another interesting result in the last column of Table 3 is related to the share of gig workers among
sole proprietors whose main labour market activity in the LFS was unincorporated self-
employment. First, this share was lower (55.0%) for the unincorporated self-employed in the LFS
than for any other category. Second, this share was considerably smaller for those who reported
being full-time self-employed workers than for those who reported being only part-time self-
employed. These results highlight the conceptual difference between being a gig worker and
owning a stable (unincorporated) business with some expectation of stability, continuity and
predictability of future income. Those who report being self-employed full time are likely to belong
to the latter category, so it is not surprising that the share of gig workers among all sole proprietors
for this LFS category was the lowest among all categories.'

Further insights into the relative importance of self-employment income and informal work can be
gained by considering how a decision to become self-employed or engage in gig work by one
spouse or partner is related to the main labour market activity of the other spouse or partner. This

14. These findings echo the results of Abraham and Houseman (2019), who found that part-time workers are
considerably more likely to be engaged in informal work than full-time workers. Similar to this study, they also found
high prevalence of informal work among unemployed individuals and low prevalence of informal work among those
not in the labour force.

15. To investigate possible gender differences in the prevalence of unincorporated self-employment and gig work,
Table 3 was redone separately for men and women. The results were generally similar, although the prevalence of
gig work was higher for women, particularly those whose main labour market activity was unincorporated self-
employment. These results are available upon request.
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relationship is determined by numerous factors, and it is difficult to say a priori whether, for
example, having a self-employed spouse would increase or decrease the rate of participation in
self-employment and gig work among individuals whose main activity is wage employment. The
linked data make it possible to break down the prevalence of sole proprietorship and gig work,
not just by the main labour market activities of LFS respondents, but also by the labour market
activities of their spouses or partners. These activities include not working, being a wage
employee and being self-employed. Table 4 shows that having a self-employed spouse was
associated with the highest prevalence of being a sole proprietor for both men and women whose
main labour market activity in the LFS was not self-employment. However, the opposite was true
for respondents whose main activity was either incorporated or unincorporated self-employment.
For instance, 55.0% of unincorporated self-employed men with self-employed spouses were sole
proprietors, compared with 70.3% of unincorporated self-employed men whose spouses were
wage-employed. For unincorporated self-employed women, the corresponding numbers were
60.3% and 83.0%. Table 4 also shows similar patterns of involvement in gig work, although
related gender differences were even more notable: whereas the shares of gig workers among
unincorporated self-employed men with wage-employed and self-employed spouses were similar
(25.7% and 24.3%), the share of gig workers was substantially higher for unincorporated self-
employed women with wage-employed spouses than for those with self-employed ones (58.2%
and 38.2%).

Table 4
Prevalence of self-employment and gig work, by respondent's and spouse's Labour Force Survey main labour
market activity

Not in a couple Self-employed spouse | Wage-employed spouse | Non-working spouse
Sole Gig Sole Gig Sole Gig Sole Gig
Primary activity in LFS proprietors workers| proprietors workers| proprietors workers| proprietors workers
percent
Men
Not currently employed
Unemployed 6.0 4.7 13.9 9.9 10.3 7.6 6.7 4.1
Not in labour force 3.9 33 11.7 9.8 5.9 4.2 6.0 4.6
Currently employed
Wage employee 53 4.1 12.0 7.8 6.5 4.4 6.8 4.2
Incorporated self-employed 21.3 13.8 13.9 9.4 16.2 8.4 18.3 9.6
Unincorporated self-employed 67.1 33.6 55.0 24.3 70.3 25.7 65.2 26.8
Women
Not currently employed
Unemployed 7.5 6.9 12.1 11.0 6.9 6.1 5.8 5.0
Not in labour force 42 3.9 10.8 9.9 6.3 5.5 34 2.9
Currently employed
Wage employee 6.5 5.6 9.6 8.2 6.2 53 5.9 4.9
Incorporated self-employed 29.7 20.2 15.7 22.8 28.3 18.9 24.5 15.7
Unincorporated self-employed 77.7 52.1 60.3 38.2 83.0 58.1 78.2 53.9

Notes: LFS = Labour Force Survey. LFS respondents aged 20 to 64.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

These results underscore the complexity of the relationship that may exist between the primary
labour market activities of spouses and their involvement in self-employment. The relatively high
percentage of wage-employed and non-employed respondents with self-employed spouses may
be related to income splitting opportunities for self-employed spouses that do not exist for wage-
employed spouses in Canada (Lloyd 2020). A non-working spouse may report self-employment
income from a family business to reduce the tax burden on the spouse who runs the business.
Income splitting, however, does not seem to explain a particularly high percentage of sole
proprietors among self-employed LFS respondents with wage-employed spouses.
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So far, the analysis has focused mainly on the primary LFS activity. Table 5 shows that those who
reported a secondary activity were considerably more likely to be sole proprietors: 30.1% of LFS
respondents with a secondary activity were sole proprietors, while this was the case for 11.2% of
those with no secondary activity. Similar disparities were observed in the percentage of gig
workers: 22.0% of those with a secondary activity were identified as gig workers, while the
corresponding number for those without a secondary activity was only 7.3%. Two-thirds of LFS
respondents who identified their secondary activity as unincorporated self-employment were sole
proprietors in the tax data, and almost half of them (48.3%) were gig workers. About 27.7% of
those whose secondary activity was incorporated self-employment and 16.2% of those whose
secondary activity was wage employment were sole proprietors, according to the tax data.

Table 5
Prevalence of gig and non-gig sole proprietors, by Labour Force Survey secondary activity
All sole Gig Other sole proprietors
LFS secondary activity proprietors  workers (non-gig workers)
percent
No secondary activity 11.2 7.3 4.0
Secondary activity 30.1 22.0 8.1
Wage employee 16.2 12.7 3.5
Incorporated self-employed 27.7 18.0 9.8
Unincorporated self-employed 67.7 48.3 19.5

Notes: LFS = Labour Force Survey. LFS respondents aged 20 to 64.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

Overall, LFS respondents who engaged in more than one labour market activity were likelier to
be sole proprietors in the LWF, even if their secondary activity in the LFS was not unincorporated
self-employment. Self-employment income may come from the main or secondary LFS activities
if either of these is unincorporated self-employment, but it may also come from additional activities
not reported in the LFS. The results in Table 6 also suggest that the self-employment income for
those who reported a secondary activity was much more likely to be associated with gig work
(22.0%) than with running an established and stable business (i.e., with being a sole proprietor
who is not a gig worker) (8.1%).

Table 6
Average hourly wages and percentages of all sole proprietors and gig workers, by
hourly wage quintile

LFS hourly wages Average wage  All sole proprietors Gig workers
dollars percent

Lowest quintile 12.6 6.0 5.0

Second quintile 18.0 7.0 5.6

Middle quintile 23.5 6.3 4.8

Fourth quintile 31.7 6.6 4.9

Upper quintile 48.5 6.8 4.9

All quintiles 26.8 6.5 5.0
hours

Average hours of work 34.8 34.0

... not applicable

Notes: LFS = Labour Force Survey. LFS respondents aged 20 to 64.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors'
calculations.

Abraham and Houseman (2019) made an important observation that “[t]he value of informal work
to the household engaging in it could be considerable even if the aggregate amount of income it

Analytical Studies — Research Paper Series -16 - Statistics Canada — Catalogue no. 11F0019M, no. 469



generates is modest” (p. 111). They found that 38.4% of those who found it “difficult to get by”
financially were involved in some kind of informal work, compared with 24.4% of those “living
comfortably.” Moreover, 19.0% of individuals in the “difficult to get by” category were engaged in
two or more informal work activities. Jeon and Ostrovsky (2020) showed that the degree of
dependence on self-employment income is very different for gig workers who also have T4
earnings and for those who do not. Those with T4 earnings generally derive a much smaller share
of their total annual income from self-employment income, regardless of whether their total
income is low or high. However, skilled professionals who earn high hourly wages do not
necessarily have high T4 annual earnings—these depend not just on the hourly wage but also on
whether the individual works part time or full time, and whether they were continuously employed
throughout the calendar year, or experienced employment interruptions. Hourly wages are usually
not available in administrative data, so administrative data alone are insufficient to determine
whether low- or high-wage workers are more likely to do gig work.

The LFS—-LWF data make it possible to look directly at the hourly wages of workers and classify
them according to their place in the wage distribution. To gauge the relative importance of gig
work and unincorporated self-employment activities for high- and low-wage earners, the hourly
wage distribution was constructed for individuals whose primary LFS activity was wage
employment. Based on this distribution, individuals were sorted into five hourly wage quintiles,
from lowest to highest. The first column in Table 6 shows the average wage in each hourly wage
quintile: from $12.6 in the lowest quintile to $48.5 in the highest quintile. The lowest wage quintile
also had the lowest prevalence of sole proprietors (6.0%). However, the percentages of gig
workers were about the same in the lowest (5.0%) and highest (4.9%) quintiles. The highest
prevalence of sole proprietors (7.0%) and gig workers (5.6%) was observed in the second quintile.
Above the second quintile, the percentage of sole proprietors appears to increase with hourly
wage, but there were no discernible across-quintile differences in the prevalence of gig work.

3.3 Regression analysis

Jeon et al. (2021) found that about half of individuals identified as gig workers in administrative
data also had earnings from wage employment. Individuals whose main labour market activity in
the LFS was wage employment were subject to a more formal investigation into how different
individual and work characteristics of wage workers are associated with being an unincorporated
sole proprietor and, more specifically, a gig worker. The regression analysis focused on the LFS
variables that appeared to be closely associated with participation in self-employment and gig
work activities in the analysis above. The following probit model was estimated:

P(Y, =1| Sirtn’Hit’logVVit’Xit )=F (O‘ + Z?’msz‘yz’l + ZylHit +y,logW, + HXitj , 3)
m !

where Y.

it

levels of educational attainment m ; H/, is a set of dummies for different categories of work status

is the outcome for individual i attime ¢; S’ is a set of dummy variables for the highest

(e.g., temporary and seasonal work); loglW, is the log of hourly wages; and X, are controls that
include age, sex, family status, region of residence, industry of the main job and a dummy variable
for part-time status.’® All the explanatory variables are LFS-based, and the categorical variables
are categorized as shown in Table 7. The model was estimated on the subsample of LFS
respondents aged 20 to 64 whose main labour market activity was wage employment, the only

category for which hourly wages were available. Standard errors were clustered at the individual

16. The hourly wage variable enters the model in its log form because, moving from lower to higher values in the wage
distribution, the impact of a $1 hourly wage increase on the probability of a positive outcome is likely to be
diminishing.
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level because, as mentioned in Section 3, most LFS respondents contributed multiple
observations.

Table 7
Estimation results for probability of Longitudinal Worker File labour market status as a function of Labour Force Survey variables
LWF: All sole LWF: Sole proprietors, gig| LWF: Sole proprietors, non{ LWF: Incorporated self-
LFS variables proprietors workers gig workers employed
partial standard partial standard partial standard partial standard
effects errors effects errors effects errors effects errors
Female -0.010000 ***  0.0023 -0.00056 0.0021 -0.00940 *** 0.0012 -0.0096 *** 0.0020
Age (reference category: 45 to 49)
20to 24 -0.027000 ***  0.0043 -0.01800 *** 0.0038 -0.00970 *** 0.0020 -0.0270 *** 0.0038
25t0 29 -0.011000 ** 0.0042  -0.00570 0.0037 -0.00610 ** 0.0020 -0.0230 *** 0.0034
30to 34 0.001400 0.0043 0.00500 0.0039 -0.00340 0.0019 -0.0170 *** 0.0032
35to039 0.004000 0.0043 0.00330 0.0039 0.00071 0.0020 -0.0099 ** 0.0034
40to 44 0.007600 0.0044 0.00640 0.0040 0.00140 0.0021 -0.0051 0.0034
50to 54 0.000027 0.0042 -0.00180 0.0038 0.00170 0.0021 0.0027 0.0035
55to0 59 -0.001000 0.0044 -0.00290 0.0039 0.00200 0.0022 0.0065 0.0039
60to 64 -0.007600 0.0049 -0.00970 * 0.0041 0.00210 0.0028 0.0099 * 0.0047
Family status (reference category: couple with children)
Single with children -0.002700 0.0059  -0.00340 0.0051 -0.00024 0.0033 0.0260 *** 0.0037
Single, no children -0.006200 0.0060 -0.00270 0.0052 -0.00410 0.0034 0.0180 *** 0.0038
Couple, no children -0.010000 0.0060 -0.00380 0.0053 -0.00690 * 0.0033 -0.0015 0.0037
Region (reference category: Ontario)
Atlantic -0.018000 ***  0.0026  -0.01200 *** 0.0023 -0.00560 *** 0.0013 -0.0110 *** 0.0021
Quebec -0.005100 0.0028 -0.00089 0.0025 -0.00410 ** 0.0014 -0.0016 0.0023
Manitoba and Saskatchewan 0.002200 0.0027 0.00400 0.0024 -0.00170 0.0013 0.0062 ** 0.0022
Alberta -0.007500 * 0.0033 -0.00120 0.0030 -0.00620 *** 0.0014 0.0190 *** 0.0030
British Columbia 0.008900 * 0.0035 0.00850 ** 0.0031 0.00029 0.0017 0.0041 0.0028
Education (reference category: less than high school
diploma)
High school diploma or equivalent -0.002000 0.0041 0.00220 0.0036 -0.00350 0.0019 0.0092 ** 0.0028
Some postsecondary education 0.011000 ** 0.0039  0.01000 ** 0.0034 0.00053 0.0019 0.0110 *** 0.0026
University degree 0.030000 ***  0.0043 0.02700 *** 0.0038 0.00340 0.0022 0.0380 *** 0.0031
Log hourly wages -0.002700 0.0025 -0.00580 ** 0.0022 0.00260 * 0.0012 0.0190 *** 0.0021
Union membership -0.005800 * 0.0024 -0.00420 0.0022 -0.00150 0.0011 -0.0100 *** 0.0019
Firm size (reference category: fewer than 20 employees)
20to 99 employees -0.023000 ***  0.0036 -0.01600 *** 0.0032 -0.00780 *** 0.0018 -0.0260 *** 0.0033
100 to 500 employees -0.032000 ***  0.0037 -0.02400 *** 0.0032 -0.00810 *** 0.0020 -0.0390 *** 0.0033
More than 500 employees -0.038000 ***  0.0033 -0.02800 *** 0.0029 -0.01000 *** 0.0018 -0.0420 *** 0.0030
Job status (reference category: permanent)
Seasonal 0.006400 0.0063 0.00870 0.0060 -0.00220 0.0022 -0.0063 0.0043
Temporary, term or contract 0.026000 ***  0.0043  0.02100 *** 0.0038 0.00490 * 0.0021 0.0120 ** 0.0039
Casual 0.019000 ** 0.0061 0.01400 ** 0.0052 0.00490 0.0035 -0.0037 0.0046
Other 0.045000 0.0400  0.04500 0.0370 -0.00520 0.0089 0.0091 0.0220
Part-time job 0.033000 ***  0.0032 0.02800 *** 0.0028 0.00450 ** 0.0017 0.0140 *** 0.0027

* significantly different from reference category (p < 0.05)

** significantly different from reference category (p <0.01)

*** significantly different from reference category (p <0.001)

Notes: LWF = Longitudinal Worker File; LFS = Labour Force Survey. LFS respondents aged 20 to 64. All counts are rounded to the nearest 100.
Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.
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Table 7
Estimation results for probability of Longitudinal Worker File labour market status as a function of Labour Force Survey variables
(continued)

LWF: All sole LWF: Sole proprietors, gig| LWF: Sole proprietors, non{ LWF: Incorporated self-
LFS variables proprietors workers gig workers employed
partial standard partial standard partial standard partial standard
effects errors effects errors effects errors effects errors
Industry (reference category: agriculture, forestry,
fishing and hunting)
Mining, quarrying, and oil and gas extraction -0.020000 * 0.0091 -0.00670 0.0082 -0.01300 ** 0.0044 -0.0240 ** 0.0088
Utilities -0.021000 * 0.0099 -0.00470 0.0092 -0.01600 *** 0.0043 -0.0320 ** 0.0110
Construction 0.002100 0.0078 0.00420 0.0066 -0.00310 0.0042 -0.0150 0.0077
Manufacturing -0.019000 * 0.0074 -0.00630 0.0064 -0.01200 ** 0.0040 -0.0320 *** 0.0075
Wholesale trade -0.010000 0.0075 -0.00031 0.0064 -0.01000 * 0.0041 -0.0260 *** 0.0077
Retail trade -0.012000 0.0082  -0.00037 0.0071 -0.01100 * 0.0043 -0.0250 ** 0.0081
Transportation and warehousing 0.016000 0.0085 0.01200 0.0071 0.00310 0.0046 -0.0120 0.0084
Information and cultural industries 0.041000 ***  0.0110  0.04000 *** 0.0100 0.00064 0.0061 -0.0310 *** 0.0093
Finance and insurance -0.001000 0.0085  0.01200 0.0074 -0.01300 ** 0.0042 -0.0210 * 0.0085
Real estate and rental and leasing 0.066000 ***  0.0140  0.02400 * 0.0100 0.04100 *** 0.0097 -0.0100 0.0110
Professional, scientific and technical services 0.018000 * 0.0084  0.01700 * 0.0071 0.00053 0.0047 -0.0094 0.0081
Administrative and support, waste management and
remediation services 0.012000 0.0090  0.01300 0.0075 -0.00086 0.0052 -0.0380 *** 0.0081
Educational services 0.024000 ** 0.0084  0.03300 *** 0.0073 -0.00920 * 0.0042 -0.0370 *** 0.0077
Health care and social assistance 0.011000 0.0077  0.02000 ** 0.0066 -0.01000 * 0.0041 -0.0310 *** 0.0075
Arts, entertainment and recreation 0.039000 ***  0.0110  0.03900 *** 0.0098 -0.00110 0.0059 -0.0380 *** 0.0087
Accommodation and food services -0.013000 0.0080 -0.00073 0.0068 -0.01300 ** 0.0042 -0.0240 ** 0.0081
Other services (except public administration) 0.020000 * 0.0088  0.02600 *** 0.0077 -0.00630 0.0044 -0.0430 *** 0.0076
Public administration -0.001300 0.0082  0.00900 0.0070 -0.00980 * 0.0043 -0.0360 *** 0.0078
Number of observations 461,100 461,100 461,100 461,100

* significantly different from reference category (p < 0.05)

** significantly different from reference category (p <0.01)

*** significantly different from reference category (p <0.001)

Notes: LWF = Longitudinal Worker File; LFS = Labour Force Survey. LFS respondents aged 20 to 64. All counts are rounded to the nearest 100.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

Four outcome variables were considered: (i) an indicator for being a sole proprietor, (ii) an
indicator for participating in gig work, (iii) an indicator for being a sole proprietor but not a gig
worker and (iv) an indicator variable for being an owner of an incorporated enterprise. The latter
outcome was added to the analysis with the idea that the comparison of the results for
incorporated and unincorporated self-employment may provide additional clues regarding
individuals’ motivation for supplementing their wage earnings with earnings from unincorporated
self-employment and gig work. It should be stressed that the objective of the regression analysis
was not to establish a causal relationship between any right-hand-side variables and the
outcomes, but only to gauge the degree of association between them, adjusting for a rich set of
observed covariates.

The estimated partial effects from the probit model defined by (3) are shown in Table 7. The
regression analysis confirms several descriptive results discussed earlier. University degree
holders were significantly more likely to be gig workers (0.027) or unincorporated sole proprietors
(0.030) than individuals with the lowest level of educational attainment. A somewhat higher
prevalence of gig work among university degree holders has been noted in several previous
studies (Abraham and Houseman 2019; Collins et al. 2020; Jeon et al. 2021). However, the
results in Table 7 reveal another interesting dynamic related to participation in gig work: while
higher levels of education are associated with higher probabilities of being a gig worker, the
opposite is true for hourly wages. Controlling for education and several essential individual and
main job characteristics, a 1% increase in hourly wages is associated with about a 0.6 percentage
point decline in the probability of being a gig worker. By contrast, the probability of being an
unincorporated self-employed business owner who is not a gig worker is positively related to
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hourly wages, although the relationship appears weak and statistically significant only at the 95%
level."

Other notable results concern two important aspects of work status. LFS respondents working
part time at their main jobs were considerably more likely to be unincorporated sole proprietors
(0.033) and gig workers (0.028) (Table 7). Similarly, a higher probability of being a gig worker was
strongly associated with the temporary work status, especially with being a temporary, term or
contract employee (0.021). By contrast, the correlation between the temporary work status
variables and the probability of being a sole proprietor other than a gig worker was much weaker,
and only one of these variables (temporary, term or contract job) was weakly significant at the
95% level (0.005)."®

As mentioned above, an additional model was estimated for the probability of being an
incorporated self-employed worker. The results in the last two columns of Table 7 show that the
wage and education gradients are clearer and stronger for the ownership of incorporated firms,
and the probability of owning an incorporated firm increases with both hourly wages and education
level. Based on the results in Table 7, it seems likely that the characteristics of individuals who do
gig work, and their motivations for becoming gig workers, are very different than the
characteristics and motivations of those who become owners of incorporated firms, in line with
the argument of Levine and Rubinstein (2017)."

4 Conclusions

This study had two main objectives. First, it looked at the correspondence between labour market
activities reported in the LFS and the income sources of the same individuals in the tax data. It
was estimated that the vast majority of LFS respondents whose main labour market activity was
wage employment also had earnings from wage employment in tax data (97.6%). Also, more than
80% of LFS respondents whose main labour market activity was unincorporated self-employment
reported self-employment income in the tax data.

The second objective was to learn more about the role of self-employment as a supplemental
source of income. The study examined the likelihood of having self-employment income or being
a gig worker for individuals who reported wage employment as their main labour market activity.
Wage-employed university graduates appeared more likely to be gig workers or sole proprietors
than less educated wage-employed individuals. Temporary work status and part-time
employment were strongly associated with being a gig worker. The descriptive analysis showed
that the prevalence of gig work activities among temporarily employed part-time wage employees
was considerably higher (9.6%) than the prevalence of gig work activities among permanently
employed full-time wage employees (4.3%). The prevalence of gig work was also higher among
wage-employed individuals whose spouses were self-employed, compared with those whose
spouses were also wage-employed or not working. More than two-thirds of LFS respondents
whose secondary activity was unincorporated self-employment were sole proprietors, and 48.3%
were identified as gig workers.

These results should not be interpreted as evidence of a causal impact of education, hourly wages
or part-time work status on participation in gig work. Also, because of the difference between the
frequencies of the LFS and LWF data, wage jobs and gig work were not necessarily done
concurrently—some self-employment and gig work probably followed (or preceded) wage

17. The self-employment and gig work rates for wage employees in Table 4 (6.5% and 5.1%, respectively) are the
estimates for the overall probabilities of being self-employed or participating in gig work.

18. See also Appendix C for regression results based on alternative aggregation strategies

19. The effects of the main variables of interest were similar when regression analyses were performed separately for
men and women. These results are available upon request. As an additional sensitivity check, the model in (3) was
re-estimated without the hourly wage variable. The level of education, firm size, part-time employment and
temporary work remained strongly associated with being a sole proprietor and a gig worker.
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employment. Nevertheless, documenting the strong correlational links described above is an
important step toward gaining a better understanding of the role played by self-employment and
gig work as supplemental income sources.

An important question for future research is whether the findings reported in this study were
affected by labour market changes after March 2020. Only pre-2017 administrative data on gig
work were available when the study began. As new administrative data become available, the
issue of how individuals report their income in administrative and survey data is likely to be
revisited.

5 Appendix

Appendix A: The impact of age on the linkage rate between the Labour
Force Survey and the Longitudinal Worker File

Although the linkage rate between the Labour Force Survey (LFS) and the Longitudinal Worker
File (LWF) discussed in Section 2 is high (84.2%), an important question is whether there are any
systematic links between the characteristics of LFS respondents and the probability of being
linked to the LWF. A look at the age distribution among individuals not linked to the LWF suggests
that the non-linkage rate among LFS respondents younger than 20 years is very high, but it falls
quickly with every additional year of age: 81.1% among respondents aged 15, 63.2% for those
aged 16, 37.6% for those aged 17 and 21.4% for those aged 18 to 19.2° The non-linkage rate
continues to decline after age 20 (down to 11.3% for individuals aged 50 and older), but at a very
slow pace. For LFS respondents aged 25 to 54 (“prime working age”), the overall linkage rate was
84.8%, very similar to the overall linkage rate for all age groups (84.2%).

Regression analysis was used for a more comprehensive assessment of the linkage patterns. An
indicator of whether an LFS respondent could be linked to the LWF data was regressed on a set
of the following demographic, human capital and geographic variables that may potentially
influence the linkage rate: sex; age, divided into five-year age categories from 15 to 65 years
(e.g., 15 to 19, 20 to 24, 25 to 29) and a separate category for individuals aged 65 and older;
education level, divided into four categories (less than a high school diploma, a high school
diploma or equivalent, some postsecondary education and a university degree); family status,
divided into four categories (single [neither married nor cohabiting] without children aged 18 years
and younger, single with children aged 18 and younger, married or cohabiting without children
aged 18 and younger, and married or cohabiting with children aged 18 and younger); and
geographic region, divided into six categories (the Atlantic provinces, Quebec, Ontario, Manitoba
and Saskatchewan, Alberta and British Columbia). The results from the linear probability model
are shown in Appendix Table A1. The largest, by far, and most dramatic drop in the probability of
LFS records being linked to the LWF used in the study is associated with being aged 15 to 19
years (-0.184; the reference category is LFS respondents aged 45 to 49). One way to assess the
magnitude of this drop is to compare it with the benchmark probability of being linked to the LWF
given by the constant term (0.846):2' an 18.4 percentage point drop represents a 21.7% decline,
relative to the benchmark probability. LFS respondents aged 65 and older have the highest
probability of being linked (0.106). Other age coefficients—although statistically significant—do
not appear to suggest large deviations from the reference category. Not having children is
associated with a somewhat lower probability of being linked to the LWF for individuals with any
family status. A possible reason for this is that individuals with young children have greater
incentives to file tax returns than other individuals because of child benefits. Respondents from

20. A table with the full set of these results is available upon request from the authors.
21. This is almost the same probability as the overall linkage rate, 84.2%.
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Quebec are more likely to be linked to the LWF than those in other parts of Canada; this may be
related to higher tax-filing rates in the province.

Appendix Table A1
Regression results for linkage between Labour Force Survey and Longitudinal Worker File

Outcome: linked to the LWF
coefficients standard errors

Women 0.017 0.001 ***
Age group (reference group: 45 to 50)
15to0 19 -0.184 0.004 ***
20to 24 0.025 0.003 ***
25t0 29 0.009 0.003 ***
30to 34 0.000 0.003
35t0 39 -0.006 0.003 *
40to 44 -0.015 0.003 ***
50to 54 0.020 0.003 ***
55to 59 0.050 0.003 ***
60 to 64 0.082 0.003 ***
65 or older 0.106 0.003 **x*
Education group (reference group: university degree)
Less than high school diploma -0.08 0.002 ***
High school diploma or equivalent -0.03 0.002 ***
Some postsecondary education 0.00 0.002
Family status (reference group: couple with children aged 18 or younger)
Single with children aged 18 or younger 0.010 0.004 **
Single without children aged 18 or younger -0.045 0.004 ***
Couple without children aged 18 or younger -0.104 0.004 ***
Province group (reference: Ontario)
Atlantic provinces 0.074 0.002 ***
Quebec 0.122 0.002 ***
Prairies 0.050 0.002 ***
Alberta 0.021 0.002 ***
British Columbia -0.017 0.002 ***
Constant 0.846 0.005 ***
Total number of LFS individuals 292,100
percent
Number of individuals linked to LWF 246,100 84.24

... not applicable
* significantly different from reference category (p <0.05)
** significantly different from reference category (p <0.01)

*** significantly different from reference category (p <0.001)

Notes: LFS = Labour Force Survey; LWF = Longitudinal Worker File. LFS records of individuals deemed non-eligible for
linkage by the Social Data Linkage Environment and those of individuals younger than 15 were excluded. All counts
shown are rounded to the nearest 100.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

Based on the results of this assessment, the main analysis is restricted to LFS respondents aged
20 to 64.
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Appendix B: Methodology

The Labour Force Survey (LFS) data contain individual sampling weights determined by several
weighting factors, the most important being the inverse of the probability of selection. The weights
are cross-sectional, and weighted sample counts reflect the population counts at the chosen level
of geography. The panel structure of the LFS implies that each individual selected in the LFS
sample can have up to six monthly records in a given year. For instance, those selected in May
2016 could be observed for up to six months, from May to October.??> Those selected in November
can be observed for only November and December of 2016. In any given month m ,

Py=22 Wn (1)

where P is the total population count and w, is the weight corresponding to individual i in

stratum s .2 In other words, the total population count in month m can be obtained by summing
all weights within each stratum and then across all strata.

To fix the idea, suppose the population of a country, P, is 240,000 individuals, which remains

stable during the whole year. The country is divided into 100 strata (s =100 ) of equal size (2,400
individuals), and 40 individuals are selected from each stratum for the panel that starts in January
and ends in June; 40 different individuals are selected for the panel that starts in July and ends
in December.?* For simplicity, it is assumed that there is no non-response, so the total sample
contains 48,000 records for 8,000 individuals. Since 40 individuals in each stratum represent
2,400 individuals living in that stratum, each selected individual is assigned a weight of 60 (
w,,, =60). Using formula (1), P, =P, =...=P =60x40x100 =240,000. As

anuary February December
mentioned in Section 2, the approach taken in this study is to keep all individual monthly records,
but divide each individual weight by 12 (the number of months in a year) to maintain the
representativeness of the LFS sample at the annual level:

P=> W, (2)

s i

where w, = Wm% . In the example above, each weight is divided by 12, so that each individual’s

weight is now w, =60/12=5. The total population count can be obtained using (2) as

P =5x6x [2 X 40] x100 = 240,000. The result reflects the population size in year a, and it is the

same as the cross-sectional monthly population in the previous formula. The number in the square
brackets is the total number of unique individuals in year a (two panels multiplied by 40
individuals), and the second number (6) is the number of months the individual is observed in the
panel. In the example, all individuals are assumed to be observed for six months. However, m
will be different for different individuals in equation (2), depending on how many observations are
available for that individual in year a .?° Intuitively, the contribution of an individual observed in the
LFS for six months is equal to the contribution of six individuals observed for one month. Also,
the combined contribution of two individuals observed for six months represents the contribution

22. Not all individuals would be present in the survey for all six months because of non-response.

23. The LFS sampling framework is based on a stratified multi-stage design. Each province is divided into large
geographic areas (strata), further subdivided into smaller geographic areas (clusters), from which dwellings are
selected.

24. To simplify the example, the subdivision of strata into clusters is ignored.

25.1n 2016, 31.0% of all unique individuals in the analysis sample were observed for six months, and 41.4% were
observed for three months or less. The percentages were close in the linked and pre-linked LFS data, so linking the
LFS to Longitudinal Worker File records did not alter the “months present” distribution in a significant way. Close to
80% of those observed in the LFS for six months reported the same main labour market activity in all six months.
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of a single hypothetical individual in the annualized cross-sectional LFS counts. If the population
remained unchanged for all 12 months of year a, then the monthly and annual cross-sectional

counts would be the same, and P, = P, forany m in a.

It is important to note that the main objective of the empirical analysis below is to understand how
the labour market activities of 2016 LFS respondents translate into their work status and income
sources based on tax data. The main annualization method used in this study allows for a fairly
straightforward interpretation of the findings. For instance, the study may find that X% of all LFS
respondents whose main labour market activity is wage employment also have T4 earnings in the
Longitudinal Worker File (LWF). Because the LFS data are monthly and the LWF data are annual,
the T4 information applies to all LFS records. By contrast, if the denominator is the number of
people in the LWF who received a T4 in 2016 and the numerator is the number of LFS
respondents whose main labour market activity in a particular month was wage employment,
the results are more difficult to interpret. For this reason, the analysis is benchmarked to the LFS
population.

Appendix C: A comparison between results based on alternative
annualization methods

To better understand how the choice of an annualization strategy impacts the results, an
alternative aggregation-based annualization strategy centred on aggregating all individuals’
monthly observations into a single annual observation was also implemented. Because Labour
Force Survey (LFS) respondents in the main sample could be observed for any number of months
between one and six, the sample was restricted only to individuals with six interviews in 2016 to
make the aggregation consistent for all individuals in the sample. For comparison, one set of
results was obtained using the same person-month approach as in the main analysis, and another
set of results was obtained using the person-level aggregate data. To create a person-level
sample, a respondent’s main labour market activities were collapsed into a single person-level
annual record by choosing the most frequent main labour market activity (i.e., the mode activity)
and averaging the LFS monthly weights of that individual into a single annual value.?®

The upper panel of Appendix Table A2 shows the results for the restricted sample using the same
methodological approach as in the main analysis (Table 2). The percentage of the unincorporated
self-employed in the LFS who have self-employment income in the Longitudinal Worker File
(LWF) is slightly higher in the restricted sample (82.4%) than in the main sample (80.7%), but,
overall, the percentages in the upper panel of Appendix Table A2 are quite similar to those in
Table 2. For comparison, the results in the lower panel of Appendix Table A2 show that 88.8% of
those whose aggregated main labour market LFS activity was unincorporated self-employment
also had self-employment earnings in the LWF. Hence, the person-level aggregate approach
produces an even stronger correspondence between unincorporated self-employment in the LFS
and tax data than the preferred person-month approach.?’

26. Individuals with multiple modes of the main labour market activity were excluded, causing the loss of about 7% of
the restricted sample.

27. Intuitively, those who are self-employed in the LFS in just one month will receive much less weight in the calculations
than those whose mode main labour market activity over a six-month period is self-employment. This is probably
one of the explanations for the results. Also, those whose mode main labour market activity is self-employment may
be more likely to report self-employment income in their tax returns than those who are self-employed in the LFS in
just one month.
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Appendix Table A2
Mapping Labour Force Survey employment status and main labour market activities to Longitudinal Worker File
employment status and income sources; sample restricted to those with six interviews

LWF status
All Unincorporated
Wage employee Incorporated  unincorporated self-employed Total (weighted
LFS primary activity (Tdincome) self-employed self-employed with T2125 income counts)
row percent count
Person month sample
Currently employed
Wage employee 97.7 4.5 7.8 6.9 5,607,800
Incorporated self-employed 67.8 75.3 24.5 20.9 447,900
Unincorporated self-employed 27.6 9.8 82.4 77.0 518,800
Not currently employed
Unemployed 70.7 4.6 9.0 7.9 393,000
Not in labour force 26.5 4.3 6.7 5.6 1,536,100
Aggregate sample, most common activity
Currently employed
Wage employee 98.1 4.3 7.5 6.7 944,300
Incorporated self-employed 68.7 82.7 21.7 18.1 69,900
Unincorporated self-employed 22.0 7.8 88.8 83.0 82,300
Not currently employed
Unemployed 65.8 4.8 9.1 7.7 44,400
Not in labour force 22.4 4.3 6.4 5.3 242,200

Notes: LWF = Longitudinal Worker File; LFS = Labour Force Survey. LFS respondents aged 20 to 64 with six interviews available in 2016. T2125
income is self-employment income from business and professional activities (including commissions). Row percentages may exceed 100%
because LFS respondents can have income from multiple sources in the LWF. All counts are rounded to the nearest 100.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

To test the robustness of the results in Table 7, two additional models based on the same
specification were estimated on the restricted sample discussed in Section 4. The first model (first
two columns in Appendix Table A3) was based on the person-month sample restricted to those
with six interviews in the 2016 LFS. The second model (last two columns) was estimated on the
aggregate person-level sample also restricted to those with six interviews in the 2016 LFS.?® The
standard errors in both sets of results are substantially higher than in Table 7 because of the
smaller sample size.

28. The explanatory variables were represented by the modes of monthly values (e.g., mode hourly wage for all six
interviews). In the case of multiple modes, one of the modes was chosen randomly.
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Appendix Table A3
Partial effects for probit models estimated on restricted sample (six interviews): person month and aggregate records

Person month-level records Person-level records
LWF: All sole LWF: Sole proprietors, LWF: All sole LWF: Sole proprietors,
LFS variables proprietors gig workers proprietors gig workers
partial standard partial standard partial standard partial standard
effects errors effects errors effects errors effects errors

Female -0.00870 * 0.0037 -0.00059 0.0033  -0.0096 * 0.0039 -0.00230 0.0035
Age (omitted: 45 to 49)

20to 24 -0.02800 ***  0.0069 -0.01500 * 0.0060  -0.0280 ***  0.0077 -0.01500 * 0.0067

25t0 29 -0.01500 * 0.0067 -0.00740 0.0057  -0.0150 * 0.0074 -0.00800 0.0062

30to 34 -0.00048 0.0068  0.00810 0.0060  -0.0013 0.0073  0.00880 0.0065

35to0 39 0.00360 0.0069  0.00880 0.0061 0.0021 0.0074  0.00720 0.0066

40to 44 0.01100 0.0072  0.01100 0.0062 0.0069 0.0077  0.00900 0.0067

50to 54 -0.00030 0.0066  0.00220 0.0057  -0.0023 0.0072  0.00096 0.0062

55to 59 -0.00290 0.0068  0.00210 0.0060  -0.0024 0.0075  0.00250 0.0066

60to 64 -0.01400 0.0071 -0.01100 0.0058  -0.0200 ** 0.0076 -0.01600 ** 0.0061
Family status (omitted: couple with children)

Single with children -0.00990 0.0098 -0.00840 0.0085  -0.0110 0.0100 -0.00990 0.0093

Single, no children -0.01100 0.0100 -0.00700 0.0088  -0.0120 0.0110 -0.00950 0.0096

Couple, no children -0.01500 0.0100 -0.00910 0.0089  -0.0160 0.0110 -0.01200 0.0098
Region (omitted: Ontario)

Atlantic -0.01800 ***  0.0042 -0.01500 *** 0.0037  -0.0180 *** 0.0044 -0.01600 *** 0.0038

Quebec -0.00870 0.0045 -0.00580 0.0039  -0.0086 0.0047 -0.00680 0.0042

Manitoba and Saskatchewan 0.00240 0.0044  0.00290 0.0039 0.0030 0.0046  0.00300 0.0041

Alberta -0.00820 0.0053  -0.00360 0.0048  -0.0073 0.0055 -0.00320 0.0050

British Columbia 0.00680 0.0056  0.00530 0.0050 0.0056 0.0059  0.00350 0.0052
Education (omitted: less than high school diploma)

High school diploma or equivalent 0.00450 0.0062  0.00460 0.0057 0.0033 0.0069  0.00210 0.0064

Some postsecondary education 0.01500 * 0.0059  0.01300 * 0.0054 0.0130 * 0.0066  0.00980 0.0062

University 0.03600 ***  0.0067  0.02900 *** 0.0060 0.0360 ***  0.0075  0.02700 *** 0.0069
Log hourly wages -0.00067 0.0038 -0.00450 0.0034 0.0018 0.0052 -0.00270 0.0046
Union membership -0.00440 0.0038  -0.00460 0.0034  -0.0070 0.0041 -0.00620 0.0036
Firm size (omitted: fewer than 20 employees)

20to 99 employees -0.01600 **  0.0056 -0.00830 0.0049  -0.0220 ** 0.0068 -0.01100 0.0060

100 to 500 employees -0.02600 ***  0.0057 -0.01900 *** 0.0048  -0.0340 ***  0.0067 -0.02400 *** 0.0057

More than 500 employees -0.03200 ***  0.0050 -0.02000 *** 0.0043  -0.0360 ***  0.0060 -0.02200 *** 0.0052
Job status (omitted: permanent)

Seasonal 0.01500 0.0100  0.02000 0.0100 0.0180 0.0130  0.02500 * 0.0130

Temporary, term or contract 0.02000 ** 0.0067  0.01500 * 0.0058 0.0140 0.0076  0.01300 0.0067

Casual 0.02300 * 0.0095  0.01800 * 0.0084 0.0220 0.0130  0.01300 0.0110

Other 0.03700 0.0630  0.04200 0.0570 0.0270 0.0600  0.03200 0.0550
Part-time job 0.04200 ***  0.0052  0.03400 *** 0.0045 0.0390 ***  0.0063  0.03300 *** 0.0056
Industry yes yes yes yes
Number of observations 224,500 224,500 37,700 37,700

* significantly different from reference category (p < 0.05)
** significantly different from reference category (p <0.01)

*** significantly different from reference category (p <0.001)
Notes: LWF = Longitudinal Worker File; LFS = Labour Force Survey. All counts are rounded to the nearest 100. "Yes" =variables were included as controls in
the model.

Source: Statistics Canada, Labour Force Survey and Longitudinal Worker File linkage, authors' calculations.

The key result is that most estimated partial effects are similar for the person-month and person-
level models, and also similar to the estimated partial effects in Table 7. The estimated partial
effects for the probability of being a gig worker are 0.034 in the person-month and 0.033 in the
person-level models (0.028 in Table 7). The estimated partial effects for university education are
also very similar (0.029 and 0.027, respectively, compared with 0.027 in Table 7). The person-
level model produces somewhat weaker results for temporary or seasonal work (0.012) than the
person-month model (0.021). A possible reason for this is that temporary jobs last for only a short
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period of time, and a substantial number of them are aggregated out in the person-level approach.
For example, if someone reports a temporary or seasonal job only in June and July and has a
permanent job in other months, the aggregated job status for that person is “permanent.” As
mentioned in Section 3, loss of information is one of the pitfalls of the person-level aggregation
approach, and its effect is not straightforward to assess. This is why the person-month approach
was deemed preferable in the main analysis.
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