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Abstract

How did the contraction in hours worked in the wake of the COVID-19 pandemic differ by industry,
province and firm size? This question is addressed by using the Labour Force Survey and comparing
evidence on the hours worked in the main job in 2020 with the 2017-t0-2019 average of hours worked.
The analysis shows that Canadian workers—as a whole—reduced their hours worked by as much as
25% of their April 2017-to-2019 baseline. The services sector was relatively more affected than the goods
sector. The arts, entertainment and recreation sector and the accommodation and food services sector
were most affected, as they had a loss of about 65% in their baseline hours worked in April 2020 and
were still only at about 55% of their baselines in June of the same year. Across provinces, the largest
reductions in hours relative to their baselines were observed in Newfoundland and Labrador, Quebec,
Prince Edward Island, and British Columbia. Importantly, the lockdown restrictions imposed led to
significant differences across provinces. Firms with fewer than 20 employees were affected most
severely. In the majority of industries, these firms incurred the largest or second-largest reductions in
hours worked.

Author

Douwere Grekou is currently with the Census Subject Matter Secretariat and worked in the Economic
Analysis Division, Analytical Studies Branch when this article was written.
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Introduction

Around the world, one critical response to the COVID-19 pandemic has been the implementation of
physical distancing measures.” These policies, which are necessary to contain the spread of the virus,
have had serious consequences on the organization of work. They put the global economy on hold, which
is unprecedented in peacetime, and Canada is no exception. As of mid-March 2020, from coast to coast
to coast and across all sectors, millions of Canadian workers were forced to stay at home idle or to modify
their work habits by adopting telework or e-commerce.??® This situation has had a drastic effect on
Canadian industries, and all regions have been impacted (Conference Board of Canada 2020a, 2020b).

What consequences has this major disruption of the organization of work had on the hours worked in
Canada? Answering this question is important for at least four broad reasons. First, hours worked are a
key input in production. Therefore, understanding their patterns provides information about economic
activity. Second, patterns of hours worked are likely to differ from patterns of employment, especially at
the onset of a crisis, since the latter is more costly to adjust and is therefore less volatile.* Third, this
study contributes to the literature on the severe effects the COVID-19 pandemic has had on the Canadian
economy. Specifically, it provides evidence of the heterogeneity of the effects by describing how
industries, provinces and firms were affected in different ways.® This is relevant for policy makers aiming
to mitigate the effects of the pandemic in a context marked by scarce resources. The fourth reason is a
forward-looking one. An issue that emerged at the onset of the pandemic was how to quantify its effects
on the labour market. By providing estimates of the evolution and largest reduction of hours worked in
the wake of the lockdown, this study offers a basis that could be used each time a new lockdown is
implemented.

This study used the Labour Force Survey (LFS), which makes it possible to compare the estimates of
the hours worked in an employee’s main job in 2020 with the 2017-to-2019 average of hours worked
(hereafter referred to as the “baseline”). The main contribution of the article is that it provides estimates
of the effects of the COVID-19 pandemic not only by industry and province but also by firm size, which is
an important dimension more rarely discussed. The analysis shows that the effects of the COVID-19
pandemic on hours worked differed widely across industries, provinces and firm sizes. The reduction in
hours worked in April 2020 for Canada as a whole represented as much as 25% of its April 2017-t0-2019
baseline. Although the contraction was severe for a few industries in the goods sector (e.g., the
construction sector and the mining, quarrying, and oil and gas extraction sector), the services sector was
relatively more affected. AlImost all industries in the services sector experienced a maximum reduction in
hours exceeding 10% of their baseline and 8 of the 14 industries experienced a maximum reduction
exceeding 25% of their baseline. The arts, entertainment and recreation sector and the accommodation
and food services sector were particularly affected, as their maximum reduction of hours worked reached
65% of their baseline.

Of the provinces, the largest reductions in hours were observed in Newfoundland and Labrador, Quebec,
Prince Edward Island, and British Columbia. The least affected provinces were Manitoba and
Saskatchewan. Nevertheless, the lockdown restrictions that were implemented led to significant

1. There are many articles in the press from around the world that described the situation, for example, Radio Canada (2020),
La Tribune (2020), and Ouest France (2020).

2. For example, Globe and mail (2020a) and Globe and mail (2020b).

3. It must be acknowledged that a significant number of workers also lost their jobs. The mechanisms in this paper do not
distinguish between fewer hours worked because of workers reducing their hours or because jobs disappeared.

4. Consider—for example—an employer who is thinking about reducing costs. One option could be to ask employees to reduce
their work hours, in which case the employment link is maintained. Another option could be to lay off employees, which would
also reduce the hours worked but would break the employment link and would likely incur costs (e.g., severance pay, benefits
and paying out remaining vacation days, if applicable). The consequences of each option are also different for the employees.

5. Animportant aspect of the Canadian labour market that is not discussed here is gender. Grekou and Lu (forthcoming) showed
that employment of women was more affected and had a slower recovery than male employment across industry and firm
size.
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differences across the country. Furthermore, firms with fewer than 20 employees were the most severely
affected when all industries were pooled together and—consistently—by industry.

This paper first presents the methodology used for the analysis, then discusses the results by industry,
by industry and province, and by industry and firm size, respectively, before concluding.

Methodology

Actual hours worked at the main job in 2017, 2018 and 2019 were retrieved from the LFS for January to
June.®’ For each month, a baseline was calculated by taking the average over the three years.® This
provides baseline levels of hours worked for the first six months of the year with which changes in hours
worked in the wake of the COVID-19 pandemic can be compared.

These hours worked were obtained at the North American Industry Classification System (NAICS)
two-digit level, at NAICS two-digit level and provincial level, and at NAICS two-digit level and firm size.®

For each dimension and month of interest, an index indicating the hours worked in 2020 relative to the
baseline was then constructed. Therefore, the indexes cannot be used to compare the level of hours
worked across industries, provinces or firm sizes. They can be used only to compare the relative change
in hours worked. The emphasis of this analysis is on the maximum reduction in hours.

How did the effects of COVID-19 differ by industry?

Overall

Hours worked as a percentage of baseline hours worked were calculated by industry and grouped by
sector: goods-producing industries (Chart 1) and two groupings of services (charts 2 and 3). The first
panel of services, labelled “relatively moderately hit,” shows services industries with reductions in hours
not exceeding 25% (Chart 2). This panel also includes education because it had a strong recovery from
a reduction exceeding 25% in March. The second panel, labelled “relatively severely hit,” shows services
industries that experienced a maximum reduction exceeding 25% (Chart 2).

The levels for all industries pooled together are reported in all of the charts for reference. For the pooled
industries, the lowest level of hours worked as a percentage of the baseline was reported in April 2020
(76.63%). This was followed by a slow recovery, with the hours worked in June representing only 86.83%
of the baseline hours.

Indexes dropped below the 100 mark for all industries except finance and insurance (Chart 2). This trend
illustrates the widespread reductions in hours caused by the COVID-19 pandemic. For the majority of
industries, the worst of the pandemic was reported in April 2020 and was followed by a slow recovery.
However, a few industries reached their lowest levels in May only (e.g., transportation and warehousing;

6. The hours worked used in this paper came from the variable AHRSMAIN—the actual hours worked at a respondent’s main
job during the reference week, which includes paid and unpaid hours. Therefore, this includes people who could have been
off work because they were sick or taking care of relatives or children.

7. The LFS is the primary source of information on the Canadian labour market. Although the pandemic created measurement
challenges (e.g., many workers were officially employed but were working almost no hours), the LFS contains a lot of
information that makes it possible to capture the effects of the pandemic on the labour market and on hours worked. New
indicators have been created to include those who were away for the full week or those who worked less than 50% of their
usual hours for reasons that could be related to the COVID-19 shutdown. Details of the LFS robustness are discussed in
each release.

8. Instead of using an average of three years, a year-over-year approach based on 2019 only can be used. In particular,
because there was general growth in employment from 2017 to 2019, the estimates based on the average could
underestimate the negative impact of the pandemic. The choice of averaging three years was made to remove year-specific
idiosyncrasies and the results were similar for both approaches.

9. Management of companies and enterprises (NAICS 55) was removed because there were too few observations for analysis.
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professional, scientific and technical services; and administrative support, waste management and
remediation).

Unsurprisingly, this trend can be explained by the capacity to mitigate physical-distancing measures and
the ability of workers to telework. The lockdown measures led to significant differences within the goods
and services sectors—and even within industries—which will be discussed in Section 4.

Goods-producing sector

From March to June 2020, the agriculture, forestry, fishing and hunting sector and the utilities sector were
the least affected in the goods sector, with reductions in hours worked contained within a 10% bracket of
their baselines.

Other industries in the goods-producing sector were more severely affected and had reductions in hours
worked beyond 10% of the baseline. For example, the construction industry was severely affected,
especially in April 2020, when there was a reduction in baseline hours worked of about 40%, followed by
a strong recovery beginning in May. Manufacturing followed a similar trend, but with a less severe dip.
Mining, quarrying, and oil and gas extraction was already below the baseline in February because of
tensions in the international oil market and drops in the price of oil since January 2020 (Wang 2020). As
a result, hours worked in this industry remained below 80% of the baseline hours worked after April.

Chart 1
Evolution of hours worked by industry—Goods-producing sector
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Sources: Statistics Canada’s Labour Force Survey and author’s calculations.

Services sector

The services sector was relatively more affected than the goods-producing sector. All except three
industries in the services sector had reductions in hours worked that exceeded 10% of their baseline.
The exceptions were finance and insurance; public administration; and professional, scientific and
technical services (Chart 2), the higher rates for which can be explained by the fact that these industries
had higher telework capacity at the onset of the pandemic (Deng, Morissette and Messacar 2020).

There are three general patterns that can explain the trends of services labelled as relatively moderately
hit (Chart 2). The first applies to wholesale trade; professional, scientific and technical services; and
health care and social assistance and consists of a soft decline followed by a slow recovery. Despite
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similar patterns, it is important to note that these industries were impacted differently. Therefore, as
discussed above, professional, scientific and technical services stayed within a 10% bracket of reduced
hours. However, at the beginning of the pandemic, wholesale trade was at levels below the baseline
hours worked, which can be attributed to a decline in the wholesale margin price observed since 2019
(Lamboni and Zhang 2020) and—importantly—to the railway blockades that occurred in January and
February.' It reached a minimum 77% of the baseline in April 2020. Health care and social assistance
maintained a level around 85% of the baseline from March to May 2020—attributable to the partial or full
lockdown of general practices, diagnostic services, specialists and daycares.

The second pattern applies to public administration and education. These industries—dominated by
public entities—reached their lowest levels in March 2020, right after lockdown measures were
implemented, but then recovered quickly when telework adjustments and online educational programs
were put in place throughout the country. Despite a strong recovery, education reached 92% of its
baseline level only by June, while public administration returned to its baseline level in April. This
difference can be explained by the fact that elementary and secondary schools never resumed in some
provinces.

Chart 2
Evolution of hours worked by industry—Panel 1 for services sector (relatively moderately hit)
index (monthly average 2017 to 2019=100)
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Notes: These are industries with a maximum of reduced hours lower than 25% of their baselines. Education was the exception.
Sources: Statistics Canada’s Labour Force Survey and author’s calculations.

10. The margin price is defined as the difference between the purchase price and the selling price of the products being priced.
For more information on the railway blockades, see Statistics Canada (2020a).
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Chart 3
Evolution of hours worked by industry—Panel 2 for services sector (relatively severely hit)
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Lastly, the third pattern is the saw-tooth pattern that applies to the finance and insurance industry and
information and cultural industry. Both industries dropped to their lowest levels in March 2020, recovered
somewhat in April, then fell back to near-minimum levels in May.

The other grouping of services industries—Ilabelled as relatively severely affected—had one general
pattern characterized by a steep decline in March 2020 that continued into April, and was followed by a
generally slow recovery beginning in May (Chart 3). All of these industries still faced a reduction of at
least 10% of their respective baseline hours in June and most still faced reductions higher than 20% of
their respective baseline hours at that time. The arts, entertainment and recreation sector and the
accommodation and food services sector were particularly affected. They lost about 65% of their baseline
hours worked in April and were at about 55% of their respective baselines in June. This illustrates the
dramatic effect that the COVID-19 pandemic had on these two industries.!" Sections 4 and 5 below will
show that this significant impact was observed across provinces and firm size.

How did the effects of COVID-19 differ by industry and province?

The lockdown restrictions imposed by public health authorities were heterogeneous across Canada and
contributed to the COVID-19 pandemic having different impacts across provinces and industries.'? These
differences can be summarized using a heat map table showing the largest reduction in hours worked
relative to the baselines from March to June 2020 (Table 1), by industry and province.' Unlike the

11.Liu (2020) estimated that the tourism industry, which includes transportation, accommodation and food services, travel
arrangement and reservation services, and recreation and entertainment, could have a reduction in its gross domestic
product (GDP) in 2020 of between 46% and 66% from 2019. Liu estimated that the impact on the overall GDP would be
1.2% to 1.7%, which accounts for more than 10% of the projected overall decline in GDP growth.

12. See, for example, the lists for Alberta (2020), Ontario (2020), and Quebec (2020).

13. The largest reduction relative to the baseline hours worked did not occur at the same time across all industries and provinces.
Although the majority of industries and provinces experienced their largest reductions in April, a few experienced theirs in
May or even in June.
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previous section, which showed the month-to-month evolution, this section shows only one number taken
from the month with the largest reduction in hours.

Across all provinces, the largest reductions in hours relative to the respective baselines were observed
in Newfoundland and Labrador, Quebec, Prince Edward Island, and British Columbia. In all of these
provinces, the analysis indicates that at least 9 of the 19 industries had a maximum reduction of hours
worked, representing at least 30% of their baselines. The least affected provinces were in the Prairies
(i.e., Manitoba and Saskatchewan).

Arts, entertainment and recreation; accommodation and food services; other services (except public
administration); and real estate and rental and leasing were severely affected consistently across
Canada, with at least eight provinces showing a maximum reduction of hours worked representing at
least 30% of their baselines. Finance and insurance; agriculture, forestry, fishing and hunting; and public
administration were the least affected consistently.

The lockdown restrictions contributed to the significant differences observed across the country for a
given industry. For example, construction was severely affected in Quebec and Newfoundland and
Labrador (largest reductions of 73% and 60% of their baselines, respectively), but was only moderately
affected in Prince Edward Island and Nova Scotia (largest reductions of 16% and 20% of their baselines,
respectively).

Interestingly, there were even differences among industries with a relatively high telework capacity. For
example, according to Deng, Morissette and Messacar (2020), 70% of workers in information and cultural
industries had the capacity to telework in 2019. Nevertheless, for this industry, three provinces
(Nova Scotia, Ontario and Saskatchewan) had maximum reductions in hours below 10% of their
baselines, three provinces (Quebec, Manitoba and Alberta) had maximum reductions between 10% and
30% of their baselines, and the remaining four (Newfoundland and Labrador, Prince Edward Island,
New Brunswick, and British Columbia) had maximum reductions exceeding 30% of their baselines. This
highlights the fact that internal dynamics within industries deserve more attention in future analysis. For
example, there could be differences across provinces with respect to the composition of these broad
industries (i.e., the two-digit NAICS code industries presented here) and the telework capacity or task
attributions within an industry.
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Table 1
Heat map of the reduction in hours worked as a percentage of the baseline hours worked, by industry and province

Maximum reduction in hours worked when compared with the baseline (March to June 2020, as a % of baseline hours worked)

Summary by industry
(counts over provinces only)

Prince Noloss or  Loss of Loss
Newfoundland Edward Nova New British| loss lower 10%to  greater
Canada and Labrador Island Scotia Brunswick Quebec  Ontario Manitoba Saskatchewan Alberta Columbia| than10% 30% than 30%
percentage of baseline hours worked
NAICS Industry codes and names
11 — Agriculture, forestry, fishing and hunting 6 2 2
21 - Mining, quarrying, and oil and gas extraction 0 4 6
22 — Utilities 2 7 1
23 — Construction 0 5 5
31- 33 — Manufacturing . d d E 26.25 1 7 2
41— Wholesale trade d . 25.90 1 5 4
44-45 — Retail trade B d . 28.15 0 6 4
48-49 — Transportation and warehousing . d 27.02 25.99 0 8 2
51 — Information and cultural industries . 2212 3 3 4
52 — Finance and insurance 8 2 0
53 — Real estate and rental and leasing 0 2 8
54 — Professional, scientific and technical services 4 6 0
56 — Administrative support, waste management
and remediation 25.86 21.44 1 4 5
61 — Educational services 26.63 0 4 6
62 — Health care and social assistance . . 17.26 19.32 2 8 0
71 — Arts, entertainment and recreation 0 1 9
72 — Accommodation and food services 0 0 10
81 — Other senvices (except public administration) 0 2 8
91 — Public administration 27.90 19.48 6 4 0
Summary by geography

No loss or loss lower than 10% 5 0 4 2 4 4 5 4 6 1 4

Loss of 10% to 30% 7 6 6 11 9 4 8 12 8 11 6

Loss greater than 30% 7 13 9 6 6 11 6 3 5 7 9

Reduction in hours index

I  Noloss orloss lower than 10%
[] |Lossof10%t030%

- Loss greater than 30%

... not applicable

Notes: The maximum reduction in hours worked was obtained by comparing the loss in hours worked in each month (March to June 2020) relative to their respective baseline (i.e., the average from 2017 to 2019 for that month) and
taking the month with the largest reduction in hours worked. This was calculated for each industry and province. Colour code: No loss or loss lower than 10%, 10 to 30% loss, loss greater than 30%. Anegative number means that,

for each month, the number of hours worked from March to June 2020 exceeded the baseline hours worked. NAICS: North American Industry Classification System.
Sources: Statistics Canada, author's calculatiosn based on data from the Labour Force Survey.
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How did the effects of COVID-19 differ by industry and firm size?

Another important dimension of interest when analyzing the effects of the COVID-19 pandemic on the
Canadian economy is firm size. It was observed that, throughout the pandemic, smaller firms were
affected more severely than larger ones (Chart 4).™ In particular, firms with fewer than 20 employees
had reductions in hours worked that fell to as low as 59% of their baselines in April 2020, compared with
71%, 83% and 89% of the baseline hours worked for firms with 20 to 99 employees, 100 to
500 employees and more than 500 employees, respectively.

These results are important, as firms with fewer than 10 employees account for about 41% of nominal
gross domestic product (GDP), compared with about 11% for firms with 100 to 500 employees and about
48% for firms with more than 500 employees (Baldwin, Leung and Rispoli 2013). These results are in
line with Gu (2020), who anticipated that the decline in real GDP would be greater among smaller firms.

The largest reductions in hours worked by firm size can be analyzed further by industry (Chart 5). Across
the vast majority of industries, firms with fewer than 20 employees incurred the largest or second-largest
reductions. The only exceptions were agriculture, forestry, fishing and hunting; retail trade; and arts,
entertainment and recreation. Therefore, small firms across the economy were consistently more affected
than their larger counterparts.

Chart 4

Evolution of hours worked, by firm size
index (monthly average 2017 to 2019 =100)
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Sources: Statistics Canada’s Labour Force Survey and author’s calculations.

14.The LFS provides information on the firm-size class for employees but not for self-employed individuals. However,
self-employed individuals tend to own small firms (Grekou and Liu 2018), which could explain why the trends of the category
“size unknown” were similar to the ones for firms with fewer than 20 employees.
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Chart 5
Maximum reduction of hours worked as a percentage of the baseline, by firm size and industry

Firm size and industry

11 - Agriculture, forestry, fishing and hunting
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@Over 500 employees OAll firm sizes

Notes: The maximum reduction in hours worked was obtained by comparing the loss in hours worked in each month (March to June 2020) relative to
their respective baselines (i.e., the average from 2017 to 2019 for that month) and taking the month with the largest reduction in hours worked. This was
calculated for each industry and firm size. A positive number means that, for each month, the number of hours worked from March to June 2020
exceeded the baseline hours worked.

Sources: Statistics Canada’s Labour Force Survey and author’s calculations.

Interestingly, the only firms that were able to exceed their baseline hours worked throughout the
pandemic were firms with over 500 employees in finance and insurance, and firms with over
100 employees in professional, scientific and technical services. These two industries were relatively less
affected.
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Conclusion

This study has shown how the effects of the COVID-19 pandemic on hours worked differed across
industries, provinces and firm sizes in Canada. This study compared evidence on the hours worked in
the main job in each of the first six months of 2020 with baselines defined as the 2017-to-2019 average
of hours worked for each of the same months.

As a whole, Canadian workers reduced their hours worked by as much as 25% of their baselines in
April 2020. This severe decline was followed by a slow recovery, illustrated by the fact that the hours
worked in June represented only 86.83% of the baseline. The decline in hours worked was widespread
across industries, with the sole exception of finance and insurance, as employees in this sector reported
hours worked that exceeded the baseline.

Although the goods-producing sector was relatively less affected than the services sector, a few of its
industries were severely affected. For example, mining, quarrying, and oil and gas extraction was already
below the baseline level of hours worked in February 2020 and remained below 80% of its baseline after
April that same year. Construction experienced a reduction of about 40% of its baseline in April.

Almost all industries in the services sector had reductions in hours worked that exceeded 10% of their
respective baseline. Of the 14 service-sector industries, eight experienced maximum reductions in hours
that exceeded 25% of their respective baselines. The arts, entertainment and recreation sector and the
accommodation and food services sector were particularly affected. They lost about 65% of their baseline
hours worked in April 2020 and were at about 55% of their baseline in June.

Across provinces, the largest reductions in hours relative to their baselines were observed in
Newfoundland and Labrador, Quebec, Prince Edward Island, and British Columbia. For these provinces,
at least 9 of their 19 industries had maximum reductions in hours worked representing at least 30% of
their respective baselines. The least affected provinces were Manitoba and Saskatchewan.

Arts, entertainment and recreation; accommodation and food services; other services (except public
administration); and real estate and rental and leasing were consistently severely affected across
Canada, with at least eight provinces experiencing a maximum reduction in hours worked, representing
at least 30% of their respective baselines. Finance and insurance; agriculture, forestry, fishing and
hunting; and public administration were consistently the least affected. Nevertheless, the lockdown
restrictions imposed by public health authorities led to significant differences across the country for a
given industry. For example, construction was severely affected in Quebec and Newfoundland and
Labrador, but was only moderately affected in Prince Edward Island and Nova Scotia.

Firms with fewer than 20 employees were the most severely affected. Across the vast majority of
industries, these firms incurred the largest or second-largest reductions in hours worked. This supports
the idea that the anticipated loss in real GDP will be higher for smaller firms.

The maijor effects of the COVID-19 pandemic on the Canadian economy have been described. However,
a few questions about the heterogeneity of the effects across provinces remain unanswered. Industries
with high telework capacity, such as information and cultural industries, showed significant dissimilarities
across provinces, which highlights underlying differences in their ecosystems. Understanding these
ecosystems will help assess the full effects of the pandemic and potentially help policy makers mitigate
future crises. Furthermore, several dimensions have not been explored in this study. For example, the
effects by gender or age deserve attention to assess the social impact of the COVID-19 pandemic (see
Grekou and Lu forthcoming and the Statistics Canada (2020b).
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