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Abstract

This article describes the methodology of measuring exits (or permanent closures) in the monthly
estimates of business openings and closures. By linking the payroll deductions file to the Business
Register, it is possible to derive a survival model and determine that the average length of time
that a business is closed before resuming its activities is six months. In addition, the analysis of
closures over six months established that 76.1% became exits as defined by the Longitudinal
Employment Analysis Program (LEAP). By combining these two methods and comparing the
growth rates of closures of more than six months with the growth rates of exits, the LEAP definition
of an exit will be used in the monthly series. Given the lack of timeliness associated with this
definition, by performing a regression of the growth rate of the number of exits according to LEAP
over the growth rate of closures of more than six months, the percentage change in exits is
predicted up to the last month for which closures of more than six months are available.
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1 Introduction

In 2020, Statistics Canada began publishing monthly releases of data on business openings and
closures.! These data provide a better understanding of business dynamics and provide decision
makers with evidence to support economic policy development. For example, the COVID-19
pandemic led to many businesses closing because of public health restrictions imposed by
different levels of government. Data on business reopenings and entrants, which have been
published since February 2021, show the extent and speed of economic recovery. However, they
cannot indicate whether a closure is temporary or permanent. Data from the Longitudinal
Employment Analysis Program (LEAP) contain information on exits, but they are published with
a two-year lag due to the processing of T4 slips, which are the primary source of these data. As
a result, using LEAP, the long-term impacts of the pandemic cannot be determined until mid-
2022.

This methodological article, which complements Lafrance-Cooke et al. (2020), describes how this
lack of current data will be addressed by adding the number of exits (permanent closures) to the
monthly estimates of business openings and closures.

The analysis in this article is based primarily on the payroll deduction forms linked to the Business
Register. These data helped to measure the number of exits using the definition from LEAP: an
exit at time t is a closure at time t not followed by a reopening at the end of t and t+1. Based on
current data, this definition cannot measure exits that took place until December 2019. A survival
model showed that the average closure time is six months. Comparing the monthly growth rates
of exits and closures lasting more than six consecutive months showed a near-perfect correlation
between the two. As a result, it is possible to project the number of exits using predictions of their
growth rate derived from the regression of exits on closings of more than six months.

The next section briefly describes the data used in this article, while the section thereafter
presents the analytical framework for measuring business exits. The conclusion and perspectives
are presented in the last section.

2 Data

The data used in this article are primarily from payroll deductions forms (PD7) linked to the
Business Register. The fact that the data are monthly is particularly useful in determining the
duration of an exit. The PD7 files linked to the Business Register enable a business to be tracked
from its closing? to its reopening, if applicable. It is therefore possible to calculate the number of
months a business was inactive. Although PD7 files are available up to August 2021, the analysis
covers the period from January 2015 to December 2019. This avoids any bias that would be
caused by the sharp increase in closures in 2020 due to the pandemic.

Employment rate data included in the survival model are from the Labour Force Survey.

1. Statistics Canada, Table 33-10-0270-01 Experimental estimates for business openings and closures for Canada,
provinces and territories, census metropolitan areas, seasonally adjusted,
DOI: https://doi.org/10.25318/3310027001-eng

2. See the table in footnote 1 for the definition of closure, opening and reopening.
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3  Analytical framework

Business entrants and exits are two important factors in analyzing the dynamics of businesses
because of their link to growth, productivity or the adoption of new technologies (e.g., Baldwin
and Gu, 2011; and Macdonald, 2014 in Canada; De Monte, 2020 in France). Unfortunately, even
though the exit of a business can be observed, it is difficult to measure it. Unless there is a survey
of closed businesses, which presents challenges in collecting data, or media coverage of a
permanent closure, such as for very large businesses, it is almost impossible to determine
whether a closure is temporary or permanent. However, it is clear that an exit is necessarily a
closure. In addition, businesses that close can be classified into two groups: temporary exits,
consisting of businesses that have resumed their activities (reopenings), and extended exits,
representing businesses that have remained inactive since closing (probable exits).

3.1 Survival model

The link between reopenings and exits is used to determine whether a business remained inactive
long enough to be considered an exit. The time required for a closed business to resume its
activities also corresponds to the minimum closure time for that business to be considered an
exit.

To do this, a survival model—also known as a duration model—is developed considering only
reopenings to predict the median duration of an exit. It should be noted that the sample is limited
to businesses that have been inactive for 24 months or less (representing 93% of all reopenings).
The reasons for this are twofold: to dispose of outliers, and because the benchmark definition® of
an exit used in this article is the one from the Longitudinal Employment Analysis Program (LEAP)
(i.e., a closure not followed by a reopening at the end of the current and subsequent year), which
would give a maximum of 24 months for an exit in January. In addition, businesses that are closed
for only one month are excluded from the model in order to account for delays by some companies
in making their PD7 remittances and thus to avoid underestimating the duration of closures.

The Weibull parametric model,* whose dependent variable is the period a business is closed, is
used in this article. There is no censorship in this analysis because the closing dates (starting
point to calculate the duration) and reopening dates (date of the event) are known for all
businesses. The closure period therefore represents the number of months between closure and
reopening. The three-digit North American Industry Classification System (NAICS) codes are
included as controls to account for differences between industries. Some industries are more
likely to see closures, because of seasonal businesses. The size of the business as measured by
the number of employees® in the month prior to closure is also included in the model because the
data show differences in closure durations by business size. The employment rate added to the
model is to account for macroeconomic variations that can influence reopening.

The survival model estimate was used to calculate the median duration of a closure for each
business that had to resume its activities, by size and industrial sector and the employment rate
in the month prior to closure. The median values obtained are aggregated to produce the data in

3. Other definitions exist, such as that of Ciobanu & Wang (2012), which define exits over a three-year period with the
aim of isolating businesses that were created and that exited in the same year.

4. The assumption of proportional hazards has been proven. The alternative distributions of the parametric model
considered also produced similar results. Estimates are also comparable with those produced using a
semiparametric Cox model.

5. Since exiting businesses may reduce their number of employees gradually, a version of the survival model with the
average size of the business in the year before the closure was also considered. The results are comparable with
those presented in Table 1.
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Table 1, which show that businesses that resume their activities were, on average, closed for six
months. This is a threshold that could be considered to define an exit, but the margin of error
would be quite significant given that some seasonal businesses can be inactive for more than six
months. As reported by Lafrance-Cooke et al. (2020), in the work on business dynamics, a
business is not generally considered to be an exit when the closure lasted for less than one year.
This is consistent with the results of the survival model. The predicted maximum duration of
closure for businesses that resumed their activities is 12 months, which could correspond to the
threshold at which businesses would be classified as exits.

Different versions of the model were considered to ensure robust results. Even though the
industry is controlled in the base model, industry-specific regressions (two-digit NAICS code) have
similar results to the base model. Moreover, instead of predicting the median duration, predicting
the average duration using the base model also produces quite similar results. The analysis in
this article is for the national level. However, a version of the survival model in which the provincial
employment rate and an indicator of geographic region were added produced results comparable
to those presented in Table 1.

Table 1

Estimated duration of closure of businesses that have resumed their activities

Number of businesses Average Minimum Maximum
918,077 6 5 12

Source: Statistics Canada, authors’ calculations.

3.2 Closure threshold simulation

In compliance with the survival model, an exit could be defined as a closure of more than 12
months. However, the data show that some businesses resume their activities after more than 12
months of exit. The simulation carried out in this section determines the level of error associated
with the threshold selection. This not only helps to either confirm or negate the result produced
by the survival model, but also to determine a confidence interval for the threshold to be used. An
exit is correctly predicted when the closure period is above the established threshold and the
business has not reopened. In contrast, there is a prediction error when the closure period is
above the threshold, but the business reopened. Only reopenings that occur no later than the
year following closure are considered. For example, a business that closed in March 2016 and
reopened in April 2017 will have been inactive for 13 months. With a threshold of 12, it will
mistakenly be considered an exit. However, if the reopening took place in January 2018 or after,
a threshold of 12 would be a correct prediction, and the business will then be classified as a new
business, which may be the result of organizational restructuring or a resumption of economic
activity.

The simulation presented in Chart 1, with thresholds ranging from 2 to 23 months, shows that the
margin of error decreases as the threshold increases. In other words, the higher the threshold,
the more accurate is the number of estimated exits; for example, with a two-month threshold,
38.6% of the businesses classified as exits resumed their activities. This figure fell to 23.9% and
7.7% for thresholds of 6 and 12 months, respectively. Based solely on this simulation, 24 should
be the minimum number of months of closure for a business to be classified as an exit, because
with a threshold of 23, the level of accuracy is 100% if the definition from LEAP is considered to
be an indicator of actual exits. It is important to note that the LEAP definition that was used as a
reference is also unable to capture all exits. For example, a business may resume its activities
after several years of closure, which is why it is necessary to define a breaking point.
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Chart 1
Accuracy of the number of exits, by chosen closure threshold
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Source: Statistics Canada, authors' calculations.

3.3 Defining and measuring exits

Even if the accuracy of the data is 100% with a threshold of 23, their timeliness would be lacking
as long as there is a two-year lag before being published, which is a relatively long time between
the exit and the availability of information. The number of closures of over 12 months is also
thought to represent an adequate approximation of the number of exits, but could be released
only after 15 months, taking into account the three-month lag to process PD7 data. The six-month
threshold based on the survival model would be useful in publishing more timely data on exits,
but the data would have a 23.9% margin of error if based on the simulation.

However, a comparison of the growth rates of the number of closures of more than six months
and the number of exits based on the LEAP definition revealed similar trends between the two
series.® As shown in Chart 2, the monthly percentage changes are almost identical over the period
for which the two series are available, from January 2015 to December 2019. Therefore, by
performing a regression of the growth rate of the number of exits according to LEAP over the
growth rate of closures of more than six months, the percentage change in exits can be predicted
up to the last month for which closures of more than six months are available. The predicted
growth rates can then be applied to the last month for which exits are available in order to produce
a projection.

6. This is also true when the analysis is narrowed to each province and territory. As a result, the method presented in
this article will be used to measure exits by province and territory.
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Chart 2
Monthly growth rate of the humber of exits according to the Longitudinal
Employment Analysis Program and the number of closures of more than six
months
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120

100
80
60
40
20

0

Exits according to the LEAP Closures of more than six months

Note: LEAP = Longitudinal Employment Analysis Program
Source: Statistics Canada, authors' calculations.

As a result, the LEAP definition of an exit is maintained; a business is classified as exited in month
M of year Y if it is closed in month M of year Y and remained inactive until the end of year Y+1.
For all months of year Y except December, exits will be measured using the values observed up
to Y-2 and the projected values between Y-1 and Y. For December, year Y-1 is observed and
only Y is projected; for example, if the last available data point is August 2021, then all the
measures of exits between 2020 and 2021 would be based on the projection. However, if the last
data point is December 2021, only the exits in 2021 are projected.

Chart 3 shows that preliminary seasonally adjusted data on exits and the number of closures of
more than six months between January 2015 and February 2021 follow similar trends. Public
health restrictions related to the pandemic brought about unusual changes in business dynamics.
As a result, the observed relationship between closures and exits that underlies the use of growth
rates to project the number of exits may not hold. This would bias the estimates. However, the
gap between the values projected and the actual values should be mitigated by the measures
implemented by governments to support businesses and prevent termination of employment.
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Chart 3

Monthly seasonally adjusted series on business closures and exits
number

48,000

44,000
40,000
36,000
32,000 ;‘,‘
28,000 :' ‘,‘
24,000 ," '-'
20,000 it
16,000 VN (o8’

12,000

Exits
Source: Statistics Canada, authors' calculations.

The PD7 files currently available are used to establish closures of more than 12 months up to
August 2020. In addition, Chart 1 shows that 92.3% of businesses that were inactive for more
than 12 consecutive months were exits as per the LEAP definition. Based on this comparison, it
is possible to have an approximation of the error associated with the projection over the period
from January to August 2020. By applying the method of projecting exits to closures of more than
12 months, the projected number of closures of more than 12 months can be compared with those
observed between January and August 2020. This exercise helped to determine that on average,
the projected values are different from those observed by 9.0%. Given the proximity between
closures of more than 12 months and exits, a similar margin of error can be anticipated.
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4 Conclusion

This analysis helped to fill a data gap on business dynamics inasmuch as monthly estimates on
business openings and closures will include data series on business exits. By linking the payroll
deductions file to the Business Register, it was possible to derive a survival model and determine
that the average length of time that a business is closed before resuming its activities is six
months. The median closure time is estimated by industry and size of the business in the month
prior to its closure, as well as the employment rate. In addition, the analysis of closures over six
months established that 76.1% became exits as defined by the Longitudinal Employment Analysis
Program (LEAP).

By combining these two methods and comparing the growth rates of closures of more than six
months with the growth rates of exits, the LEAP definition of an exit will be used. An exit in month
M of year Y is therefore a closure in month M of Y and is not followed by a reopening at the end
of Y and Y+1. This definition is nonetheless associated with a period of up to 24 months between
the closure and the availability of information. The exit measures published in the Common Output
Data Repository are a combination of current and projected values. For all months of year Y
except December, the measure of exits will be composed of values observed up to Y-2 and values
projected between Y-1 and Y. For December, year Y-1 is observed and only Y is projected.
Projected growth rates are obtained from the regression of the growth rate of the number of exits
according to LEAP over the rate of closures of more than six months.

The series on business exits combined with the one on business entrants will provide researchers
and decision makers with evidence of business dynamics. For example, these series will provide
a better understanding of the long-term effects of the COVID-19 pandemic on business
operations. In addition, the turnover rate of businesses—a characteristic often considered in the
analysis of business dynamics—can be derived from measures of business entrants and exits.

This methodological article on business openings and closures is the second of its kind after
Lafrance-Cooke et al. (2020). Work on this topic continues in order to add new indicators. For
instance, job creation and destruction associated with business entrants and exits are indicators
that help to better put labour market variations into context.
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