Catalogue no. 11-622-M — No. 028
ISSN: 1705-6896
ISBN: 978-1-100-21428-3

The Canadian Economy in Transition Series

Firm Dynamics: The Death of New Canadian

Firms: A Survival Analysis of the 2002
Cohort of Entrants to the Business Sector

by Ryan Macdonald

Economic Analysis Division
18th Floor, R.H. Coats Building, 100 Tunney's Pasture Driveway,
Ottawa, Ontario K1A 0T6

Telephone: 1-800-263-1136

- _— i+l
Bl S S Canada




How to obtain more information

For information about this product or the wide range of services and data available from Statistics Canada, visit our website,
www.statcan.gc.ca.

You can also contact us by
email at infostats@statcan.gc.ca,
telephone, from Monday to Friday, 8:30 a.m. to 4:30 p.m., at the following toll-free numbers:

Statistics Canada’s National Contact Centre

« Statistical Information Service 1-800-263-1136
* National telecommunications device for the hearing impaired 1-800-363-7629
+ Faxline 1-877-287-4369

Depository Services Program
* Inquiries line 1-800-635-7943
+ Faxline 1-800-565-7757

To access this product

This product, Catalogue no. 11-622-M, is available free in electronic format. To obtain a single issue, visit our website,
www.statcan.gc.ca, and browse by “Key resource” > “Publications.”

Standards of service to the public

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

The Canadian Economy in Transition

The Canadian Economy in Transition is a series of new analytical reports that investigate the
dynamics of industrial change in the Canadian economy. This new series brings together a coherent set
of research reports that provide users with a wide variety of empirical perspectives on the economy’s
changing industrial structure. These perspectives include the dynamics of productivity, profitability,
employment, output, investment, occupational structure, and industrial geography. Readers are
encouraged to contact the authors with comments, criticisms, and suggestions.

All papers in The Canadian Economy in Transition series go through institutional and peer review in
order to ensure that they conform to Statistics Canada’s mandate as a government statistical agency
and adhere to generally accepted standards of good professional practice.

The papers in the series often include results derived from multivariate analysis or other statistical
techniques. It should be recognized that the results of these analyses are subject to uncertainty in the
reported estimates.

The level of uncertainty will depend on several factors: the nature of the functional form used in the
multivariate analysis; the type of econometric technique employed; the appropriateness of the
statistical assumptions embedded in the model or technique; the comprehensiveness of the variables
included in the analysis; and the accuracy of the data that are utilized. The peer group review process
is meant to ensure that the papers in the series have followed accepted standards, in order to
minimize problems in each of these areas.



http://www.statcan.gc.ca/
mailto:infostats%40statcan.gc.ca?subject=
http://www.statcan.gc.ca/
http://www.statcan.gc.ca

Statistics Canada
Economic Analysis Division

Firm Dynamics: The Death of New Canadian Firms:
A Survival Analysis of the 2002 Cohort of Entrants
to the Business Sector

Ryan Macdonald

Published by authority of the Minister responsible for Statistics Canada
© Minister of Industry, 2012

All rights reserved. Use of this publication is governed by the Statistics Canada Open Licence Agreement
(http://www.statcan.gc.ca/reference/copyright-droit-auteur-eng.htm).

November 2012

Catalogue no. 11-622-M, no. 028
Frequency: Occasional

ISSN 1705-6896
ISBN 978-1-100-21428-3

Ottawa
La version frangaise de cette publication est disponible (n° 11-622-M au catalogue, n° 028).

Note of appreciation

Canada owes the success of its statistical system to a long-standing partnership between Statistics Canada, the
citizens of Canada, and Canada’s businesses, governments, and other institutions. Accurate and timely
statistical information could not be produced without the continued cooperation and goodwill of these partners.



http://www.statcan.gc.ca/reference/copyright-droit-auteur-eng.htm

Acknowledgements

he author would like to thank Larry Shute and Jay Dixon for their comments, John Baldwin
for his guidance, and Anne-Marie Rollin for her advice, help, and skill in using Longitudinal

Employment Analysis Program data.

Symbols

The following standard symbols are used in Statistics Canada publications:

- T

* M mx

not available for any reference period

not available for a specific reference period

not applicable

true zero or a value rounded to 0 (zero)

value rounded to O (zero) where there is a meaningful distinction between true zero and the value that
was rounded

preliminary

revised

suppressed to meet the confidentiality requirements of the Statistics Act
use with caution

too unreliable to be published

significantly different from reference category (p < 0.05)




Table of contents
ADSEFACT ...t 5
EXE@CULIVE SUMMAIY .........iiiiiiiiciceeces s s e s s s ccesss s s s s s e s smm s s s s s e s e e r s s s s s s e e e e e s nmnnssssseenennnmnnnssnnsnsnnnes 6
T INtrodUCHION.....ci i —————— 7
7 - | - 8
3 Methodology ......ccciiiiiiiiiiieiiirr i ————————————————— 10
4 Business sector survival analysis .......cccceeeeiiiiiiiirirccesrrss s e e 12
5 The industry dimenSion ...........ooooiiiieciiii e e e s e e e e e e m s n s e e e rennnnn 13
6 The Size diMEeNSION.....cccuiiieiiiiicr e ——————————— 18
A 3 4 e ¥ = T T o 21
REfEIENCES. ... e 22

The Canadian Economy in Transition Series -4 - Statistics Canada — Catalogue no. 11-622-M, no. 028



Abstract

his paper examines the survival characteristics of firms, using microdata from the

Longitudinal Employment Analysis Program (LEAP) of Statistics Canada. Entry rates and
survival functions for the 2002 cohort are analyzed. The business sector is disaggregated along
industry and size dimensions. The results indicate that groups with higher entry rates have
lower survival probabilities. There is a statistically significant difference in the survival curves for
most units from the remainder of the population; however, the magnitude of the difference is
small.

More studies related to industrial dynamics are available in Update on Economical analysis.
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Executive summary

his paper reports on entry patterns and survival probabilities for the cohort of firms that

entered the Canadian business sector in 2002. The paper uses data from Statistics
Canada’s Longitudinal Employment Analysis Program (LEAP) to produce a special dataset,
including a longitudinal identifier and business numbers, to track the 2002 cohort across multiple
LEAP vintages.

The paper disaggregates the business sector along industry and size dimensions to provide an
illustration of how the 2002 cohort fared. Consistent with previous findings, the results show that
the services sector had more entrants and that, in many cases, service industries had higher
entry rates. The lowest entry rate occurred in manufacturing. Across size classes, small firms
were the most prevalent, with higher entry rates and a larger number of entrants than their
larger counterparts.

Throughout the analysis, the results consistently show that groupings with higher entry rates
have lower survival probabilities and that industries with higher entry rates are the industries
most likely to have lower survival probabilities. Similarly, small-sized firms have high entry rates,
but also have lower survival probabilities. For example, the entry rate for the smallest size class
was 20% in 2002, but firms in this class had a one-year survival probability of 74%. In other
words, one in five small firms in 2002 was new, but one-quarter of such firms were gone after
one year. Seven years after entry, only 27% of small entrants remained. In comparison, entrants
with 5 to 10 employees had an entry rate of 3%, a one-year survival probability of 93%, and a
seven-year survival probability of 52%.
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1 Introduction

icro-economic studies examining firm dynamics emerged in the late 1980s and early

1990s, as statistical agencies began making longitudinal firm databases available to
researchers and as computing power increased to facilitate the millions of necessary
calculations. Researchers were able to empirically probe the micro-economic competition
process for the first time, and the results since then have been surprising. For example, in
Canada, around 70% of manufacturing labour productivity growth can be associated to changes
in firm market share (Baldwin and Gu 2006).

The examination of firm dynamics took several forms. A number of studies looked at entry, exit,
and turnover (see for example: Dunne et al. 1988; Baldwin 1995; Davis et al. 1998). An
alternative branch, the one followed here, examined failure rates and survival curves. The first
major papers examining firm survival were published in the early 1990s (Audretsch 1991; Mata
and Portugal 1994). They illustrated that market conditions and industry characteristics affected
the likelihood that a new firm would survive. These studies marked the beginnings of empirical
examinations related to the entry and survival functions of entrepreneurs.

The examinations of firm survival explored a number of dimensions empirically, but were
predominantly free of model-based hypotheses. Baldwin et al. (2000) moved to including
model-based discussions of how and why particular variables may affect entry decisions and
survival probabilities. The analysis echoed earlier studies, but involved a more rigorous
examination. Baldwin et al. (2000) noted that size and inter-industry differences played roles in
determining the success of entrants. This theme is found throughout the literature, and is also
noted in this paper’s results. In interpreting their results, Baldwin et al. posited that entry
constitutes a form of experimentation. Where the costs of experimentation are lower (for
example, smaller size classes or industries with lower fixed costs), one expects more entry and
lower survival. The lower survival comes about through competition from new innovators and
lower costs of failure.

Following the now-standard approach in the literature, this paper disaggregates business-sector
entrants using industry and size categories. It uses the cohort of new entrants for the year 2002
in the Longitudinal Employment Analysis Program (LEAP) file. Similar to Baldwin et al. (2000),
the results show differences in entry and survival curves across industry and size categories.

In @ number of cases, the magnitude of the differences is small, suggesting that, in a purely
cross-sectional, static setting, the statistical results do not have much economic significance.
However, in a dynamic setting, the small differences can lead to noteworthy cumulative
changes. Small perturbations in entry and survival probabilities can lead to large changes in the
composition of an economy’s firm population when cumulated over time.

The remainder of the paper is ordered as follows. Section 2 describes the LEAP data employed.
Section 3 describes the estimation of the survival curves and hypothesis tests. Kaplan-Meier
survival curves and log-rank and Wilcoxon test statistics are used. Section 4 details the results,
and Section 5 concludes.
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2 Data

his study uses data from the 1997 through 2009 vintages of the Longitudinal Employment

Analysis Program (LEAP) of Statistics Canada. LEAP files use payroll tax information to
form longitudinal estimates of employment and payrolls for Canadian corporations through time,
providing a rich dataset for examining micro-economic behaviour.

Because the LEAP dataset tracks firms through time, it is updated for changes in economic
structure every year in order to eliminate false births and deaths resulting from mergers and
divestitures. Merger and acquisition activity and divestitures present the largest obstacles for
creating a new vintage, because historical series need to be adjusted for these changes. As a
result, a new vintage of LEAP that updates the structure of firms in the economy is produced
each year.

As a result of this updating procedure, the number of entrants and the number of firms differ in
each vintage. Here, the entry cohort from the 2002 vintage is tracked across subsequent
vintages to produce a consistent picture of how the 2002 cohort fared. Considerable effort is
made to produce an underlying dataset that adequately accounts for merger activity. Firms are
tracked by means of a longitudinal identifier and a business number. This allows for a tracking
of firms engaged in merger and acquisition activity. If a firm merges with or acquires another,
both firms are treated as surviving as long as their longitudinal identifier or business number is
present.

Analysis in this paper focuses on the business sector and omits government enterprises, and
government entities. The business sector examined here is similar to the commercial sector in
Baldwin et al. (2000). A difference arises in the treatment of health care and social services and
education. In Baldwin et al., all health care and social assistance and education services are
omitted. Here, only those areas with significant government involvement are omitted. Initially, an
overall business-sector survival curve is estimated in order to provide an aggregate benchmark.
Subsequently, the cohort is disaggregated along two dimensions: industries and size classes.

The industry dimension uses two-digit North American Industry Classification System (NAICS)
codes for business-sector industries. The LEAP files contain an identifier for industry based on
where the majority of a payroll occurs. If a firm runs a production process and a distribution
centre, it will be classified as a manufacturing firm if the majority of its payroll goes to its
manufacturing operations. The NAICS codes are used to disaggregate the data, and also to
remove industries that have a notable presence of public-sector firms. The two areas most
affected by this are Educational Services (NAICS 61) and Health Care and Social Assistance
(NAICS 62).

In order to examine differences in firm survival by size class, the LEAP average labour unit
(ALU) variable is used to classify firms by size class'. ALU employment is estimated as the ratio
of total payroll in the firm to the average hourly earnings in its industry, which are taken from the
Survey of Employment, Payrolls and Hours (SEPH).

1. For more information on ALUs or the LEAP database, see Lafrance and Leung (2010).
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The resulting ALU employment variable in LEAP produces a range of employment levels, which
allows the classification of firms from very small to large. Because the employment variable is
estimated as the ratio of payroll to industry average hourly earnings, it can be, and in many
cases is, less than 1. The size classes examined in the paper begin in the 0 to 1 ALU range and
then rise to groupings of 1 to 5ALUs, 5 to 10 ALUs, 10 to 20 ALUs, 20 to 50 ALUs, 50
to 100 ALUs, and over 100 ALUs.

Entry rates are calculated as the ratio of entrants in 2002 to the average of the firm populations
in the 2001 and 2002 LEAP vintages (see Ciobanu and Wang [2012] for a discussion of entry
measures). Entrants are taken to be all firms present in 2002 that were not present between
1997 and 2001. This definition of entry is preferred for estimating survival curves because the
attrition rates for new entrants are high. Entry rules used in studies of employment growth or
firm dynamics (see for example Ciobanu and Wang [2012]) prefer definitions based on
presence in two consecutive years, in order to avoid measurement issues associated with a
firm’s month of entry into the market. These problems do not manifest themselves for the
purposes of estimating a survival curve as the metric of interest is a 0—1 indicator of existence.
Moreover, requiring two consecutive years as an entry rule necessarily eliminates the most
vulnerable firms and thus biases survival estimates.
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3 Methodology

he paper uses survival analysis to examine the survival profiles of firms in the business

sector. Survival analysis is a form of duration analysis that examines the probability that a
firm randomly selected from its population will have a length of life X1 that exceeds a particular
number of periods, or a particular duration, denoted:

S(t) = Pr(X, >t) (1)

A central question addressed here is whether or not survival curves differ in a meaningful way
when the business sector is disaggregated. The tested hypothesis is that survival functions are
homogenous across industry and size dimensions. That is, regardless of industry or size, the
likelihood that a firm survives is statistically the same as for the rest of the firm population. The
hypotheses are tested by comparing each industry or size category against the business sector
excluding that industry or size category. The two sets of null hypotheses examined here are the
following:

H', :S'(t)=S"'(t); i =industries

. (2)
H?, :S*(t) = S7*(t); k = firm sizes

The null hypotheses are tested by means of a log-rank statistic and a Wilcoxon statistic. The

tests compare the actual number of exits with an estimated number of exits. The two statistics

differ in their weighting. The log-rank statistic gives equal weight to all observations. It is written

as:

)]

t=1

Var(d, —e,,)

Log — Rank = ~ 7°(1); i =industries, firm sizes (3)

where: di is the recorded number of exits in an industry or size category in time t and e is the
expected number of exits. The expected number of exits is calculated as the overall exit rate for
the business sector multiplied by the number of firms in that industry or size category:

The Wilcoxon statistic weights the difference between actual and expected exits based on the
number of observations:

Sniae)]

t=1

Wilcoxon =
Var(d,, —e,)

~ 7°(1); i =industries, firm sizes (4)
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The Wilcoxon statistic uses the number of surviving firms in each year as weights while the log-
rank statistic uses equal weights. As a result, the Wilcoxon test puts more weight in periods with
a larger number of firms. It is more sensitive to divergences between an industry or size class in
the years immediately after entry, since those years have a larger population. The log-rank test
places equal weight on all time horizons and is thus more sensitive than the Wilcoxon test to
divergences in later years.
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4 Business sector survival analysis

he population of interest is the 2002 cohort of new firms in the business sector of the

Canadian economy. The survival curve for the 2002 cohort is depicted in Chart 1. For this
cohort, 78% of firms remained after the first year, and 63% remained after the second year. By
the fourth year, 46% of firms remained.

The finding that the survival rates decline quickly is expected. The literature consistently finds
that cohorts are quickly reduced in size (see for example: Baldwin et al. 2000; Disney et al.
2003; or Knaup and Piazza 2007). What the survival curve does not indicate is why this occurs
or what characteristics or environments support success. Baldwin et al. investigated how the
industry, size, and regional aspects of the business sector are related to failure and reported
that entrant size was an important characteristic explaining longevity. Larger firms required
greater planning and effort to establish, and carry a higher penalty for failure. Their size can be
viewed as an indication of the extra rigor required for their establishment. This feature of the
data is so common that it is now taken as a stylized fact in all countries (Agarwal and Audretsch
2001). Baldwin et al. also reported that industry characteristics play an important part in survival
probabilities. Barriers to entry, such as high fixed costs, characteristics of competition, and
regulatory environments, are all features of industry competition that exert an influence on the
entry and survival probabilities of firms.

Chart 1
Business sector survival curve, 2002 cohort

probability that a firm will survive t periods

0.85
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Source: Statistics Canada, authors' calculations.
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5 The industry dimension

o0 examine the industry dimension of survival, the business sector is split into two-digit

NAICS categories corresponding to private-sector activities. For the majority of industries,
the distinction between the business sector and the private sector is irrelevant as all activity
within the industry is both private and classified under the business sector in NAICS. The three
industries where noteworthy differences occur are Educational Services (NAICS 61), Health
Care and Social Assistance (NAICS 62), and Other Services (NAICS 81). In the cases of
Educational Services and of Health Care and Social Assistance, the four-digit NAICS industries
associated with public expenditures are removed. This includes primary and secondary schools,
universities and colleges, hospitals and doctors’ offices, and most of the social assistance
expenditures. While not all of these types of expenditures are undertaken strictly by
governments, none of the industries excluded can be argued to have a profit motive as the
defining characteristic of their markets. Similarly, private households and religious, grant-
making, civic, and professional organizations are omitted from other services.

Before moving to estimates of industry survival curves, the composition of the 2002 cohort
across industries is examined. An investigation of the composition of the cohort illustrates which
industries are likely to dominate aggregate activity and provides a priori information about the
likelihood that births in that year will provide sufficient information to calculate survival curves for
each industry.

Entry occurs among all industries in the business sector; however, three-quarters of entrants
are in the services industries (Table 1). The two largest sources of new firms in the services
sector are professional, scientific, and technical services, and retail trade. Together, they
accounted for 36.3% of new services firms and 27.7% of new firms overall. In goods industries,
construction accounts for 56% of entrants and for 13.3% of entrants in the 2002 cohort.
Manufacturing, and mining and oil and gas extraction, two of the industries that are most
affected by changing relative prices as oil prices and the exchange rate rise after 2002, account
for 4.1% and 0.7% of new entrants, respectively.
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Table 1
Entry by industry, 2002 cohort

Firm New Entry Share of
population’ firms rate entrants
thousands percent
Business sector 865.8 894 10.3 100.0
Goods sector 233.8 214 9.2 23.9
Agriculture, forestry, fishing and hunting 61.5 4.7 7.6 5.3
Mining and oil and gas extraction 7.2 0.7 9.7 0.8
Utilities 0.7 0.1 14.3 0.1
Construction 106.9 11.9 111 13.3
Manufacturing 57.5 41 71 4.6
Services sector 632.0 68.0 10.8 76.1
Wholesale trade 53.5 41 7.7 4.6
Retail trade 107.6 9.9 9.2 111
Transportation and warehousing 43.3 5.0 11.5 5.6
Information and cultural industries 11.5 1.4 12.2 1.6
Finance and insurance 26.2 2.4 9.2 2.7
Real estate and rental and leasing 37.0 3.8 10.3 4.3
Professional, scientific, and technical services 1151 14.8 12.9 16.6
Management of companies and enterprises 16.7 1.5 9.0 1.7
Administative and support, waste management, and 449 5.6 12.5 6.3
remediation services
Educational services 7.8 1.0 12.8 1.1
Health care and social assistance 24.7 1.9 7.7 2.1
Arts, entertainment and recreation 17.5 1.7 9.7 1.9
Accommodation and food services 68.3 8.9 13.0 10.0
Other services 57.8 6.1 10.6 6.8

1. Follows Ciobanu and Wang (2012) and uses the average firm population between 2001 and 2002 as the firm population for
comparison against entry.
Source: Statistics Canada, authors’ calculations.

The share of new entrants across industries varies more than the entry rates across industries.
The highest entry rates tend to be found in the services industries, where professional,
scientific, and technical services, educational services, accommodation and food services,
information and cultural industries, management of companies and enterprises, administrative
and support, waste management, and remediation services, and transportation and
warehousing have above-average entry rates for the business sector as a whole. In the goods
sector, mining and oil and gas extraction, utilities, and construction have above-average entry
rates. Manufacturing stands out because of its relatively low entry rate of 7.1%.

Even though entry occurs in all industries, it is improbable that a small industry will experience
sufficient entry to match or exceed that of larger industries. Larger industries make up a larger
share of the number of firms in a cohort and will therefore tend to dominate aggregated
measures like the business sector. Although the entry rates range between 7.1% and 14.3%, in
terms of the firm count, every industry except utilities, and mining and oil and gas extraction,
has at least 1000 entrants. For mining and oil and gas extraction, there are 702 entrants; for
utilities, there are 55. For all industries except utilities, there are enough data to produce a
survival curve for examining differences between industry survival dynamics.

Survival curve estimates for the industries are presented in Table 2. Overall, the survival curve
estimates for the goods and services sectors are similar and do not diverge from the business
sector average in a meaningful fashion. However, there is a greater degree of discrepancy
across individual industries. The highest survival probabilities are found in the private-sector
portion of health care and social assistance. To a large extent, this covers dentists,
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optometrists, chiropractors, speech pathologists, audiologists and the like. In their first year,
89% of entrants into the 2002 cohort remained in business. The lowest survival probabilities
occur in the agriculture, forestry, fishing and hunting industry. In the first year, 75% of entrants
from the 2002 cohort survived.

Aside from health care and social assistance and the agriculture, forestry, fishing, and hunting
industry, the magnitude of the survival probabilities for individual industries does not diverge
greatly from that for the overall business sector. While some industries are slightly higher or
slightly lower, the remaining first-year survival probabilities tend to fall within one standard
deviation from the mean survival rate across industries. In the goods sector, manufacturers’
survival rates are not overly different from those in mining and oil and gas extraction in the first
few years. After year three, manufacturers post higher survival probabilities than the average;
this is unexpected given the increase in commodity prices, the appreciation of the Canadian
dollar, and global trends in manufacturing between 2002 and 2008.

While the magnitude of the survival curves suggests that there are limited differences across
industries, this observation is not borne out by the log-rank and Wilcoxon statistics. When
individual industries are compared with the business sector minus themselves, the hypothesis
that the individual industry is statistically the same as all other industries is rejected for the
majority of industries (Table 3). While there is some difference between the results from the log-
rank and Wilcoxon tests, for the most part, the results are consistent. The weighting scheme in
the Wicoxon test places more weight on divergences between survival probabilities in the early
periods, while the log-rank test is more sensitive to divergences at longer durations.

The industries where there is a statistically significant difference between that industry and the
rest of the business sector at the 5% level based on the log-rank statistics are the following:
agriculture, forestry, fishing and hunting; construction; manufacturing; wholesale trade;
transportation and warehousing; information and cultural industries; professional, scientific, and
technical services; administrative and support, waste management, and remediation services;
health care and social assistance; accommodation and food services; and other services.
Based on the Wilcoxon test at the 5% level, retail trade is added to the list of firms where there
is a statistically significant difference from all other industries.
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Table 2
Survival curve estimates by industry, 2002 cohort

Survival probability

1year 2years 3years 4years 5Syears 6Gyears 7 years

probability
Business sector 0.80 0.65 0.55 0.48 042 0.38 0.34
Goods sector 0.77 0.63 0.54 0.46 042 0.38 0.34
Agriculture, forestry, fishing and 0.75 0.61 0.52 0.45 0.40 0.36 0.33
hunting
Mining and oil and gas extraction 0.81 0.68 0.58 0.49 043 0.38 0.33
Utilities
Construction 0.76 0.62 0.52 0.45 0.41 0.37 0.34
Manufacturing 0.82 0.68 0.58 0.51 0.45 0.41 0.37
Services sector 0.81 0.65 0.55 0.48 042 0.38 0.34
Wholesale trade 0.82 0.67 0.57 0.49 0.44 0.39 0.35
Retail trade 0.83 0.68 0.57 0.48 042 0.37 0.33
Transportation and warehousing 0.78 0.61 0.52 0.45 0.39 0.35 0.31
Information and cultural industries 0.77 0.61 0.50 043 0.38 0.34 0.31
Finance and insurance 0.76 0.63 0.54 0.48 0.43 0.39 0.35
Real estate and rental and leasing 0.78 0.65 0.56 0.49 043 0.39 0.36
Professional, scientific, and 0.81 0.67 0.58 0.51 0.45 0.41 0.38
technical services
Management of companies and 0.77 0.63 0.54 0.48 0.43 0.38 0.34
enterprises
Administative and support, waste 0.78 0.63 0.53 0.46 0.40 0.36 0.33
management, and remediation
services
Educational services 0.81 0.67 0.58 0.50 0.44 0.40 0.36
Health care and social assistance 0.89 0.78 0.71 0.65 0.61 0.57 0.52
Arts, entertainment and recreation 0.81 0.65 0.55 0.48 043 0.37 0.34
Accommodation and food services 0.82 0.64 0.51 042 0.36 0.31 0.27
Other services 0.80 0.64 0.54 0.46 0.40 0.35 0.31
Industry moments
Average 0.80 0.65 0.56 0.48 043 0.38 0.35
Standard deviation 0.03 0.04 0.05 0.05 0.05 0.05 0.05
Spread 0.14 0.18 0.21 0.23 0.24 0.26 0.25

Source: Statistics Canada, authors’ calculations.

The picture that emerges from examining the industry dimension of the business sector is that,
although survival probabilities appear close on first inspection, there is considerable
heterogeneity between industries. Entry rates, and statistical testing, show differences for the
2002 cohort. What is not clear is whether or not these differences are meaningful.

The large sample size in LEAP will illuminate even small differences across groups and make
those differences statistically significant. In many cases, the survival probabilities differ by only
1 percentage point to 3 percentage points from the overall business sector. The magnitude of
these differences may not be large enough to matter. On the other hand, industries with higher
entry rates also have lower survival probabilities. The small differences in survival probabilities
can generate large differences in firm composition when placed into a dynamic context. The
work here does not delve into the dynamic properties of firm populations, but does note that the
seemingly small differences in cross-sectional survival probabilities may become meaningful
over time. Further research into firm population dynamics would be necessary in order to
understand the thresholds at which differences in the entry-rate survival dynamics affect the
composition of business-sector firms in a significant fashion.
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Table 3
Test results for individual industries

Industries

Log-rank test

Wilcoxon test

p-values p-values
percent

Agriculture, forestry, fishing and hunting 0.0 0.0
Mining and oil and gas extraction 72.6 359
Utilities 0.1 04
Construction 0.1 0.4
Manufacturing 0.0 0.0
Wholesale trade 11 0.2
Retail trade 554 0.0
Transportation and warehousing 0.0 0.0
Information and cultural industries 0.2 0.1
Finance and insurance 96.3 16.6
Real estate and rental and leasing 12.4 64.1
Professional, scientific, and technical services 0.0 0.0
Management of companies and enterprises 78.9 32.0
Administative and support, waste management, 0.8 03
and remediation services
Educational services 11.2 9.8
Health care and social assistance 0.0 0.0
Arts, entertainment, and recreation 67.3 54.8
Accommodation and food services 0.0 0.0
Other services 0.0 0.3

Source: Statistics Canada, authors’ calculations.
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6 The size dimension

n order to examine differences in survival by firm size, this paper groups firms that enter the
market in 2002 according to their ALUs. The ALUs are estimates of employment based on a
firm’s payroll divided by the average hourly earnings of the firm’s industry in SEPH.

For the 2002 cohort, the size of 63.7% of entrants was less than or equal to 1 ALU (Table 4).
This reflects a number of features of the entry data. Firms tend to be smaller when they initially
enter the market. It is not surprising therefore that a large proportion of entrants were of that
size. Furthermore, small entrants tend to be less productive than large firms and hence pay
lower wages. Since ALUs are estimated as payroll divided by an industry average wage, the
lower productivity and lower pay of small firms lead to lower estimates of labour input. Lastly,
entry does not necessarily occur in January of each year. Because the measured data are
annual, it is not possible to distinguish firm life in months and make the necessary corrections to
payroll levels in order to account for different length of life in the first year. This has the effect of
making some entrants look smaller than they actually are. While this presents an issue for
categorizing firms, using an entry rule such as existence in two consecutive years to alleviate
this problem produces bias in survival curve estimates. Here, the choice is made to allow for
more accurate survival curve estimation at the expense of being able to more accurately
categorize firms by size class.

The second-largest group of entrants fell into the "greater than 1, and less than or equal to
5 ALU" size range. This next-smallest size class contained 29.3% of entrants. For the 2002
cohort, the size of 93.0% of entrants was less than or equal to 5 ALUs. The number of entrants
then declined quickly as the size class increased. Only 1% of entrants fell in the "greater than
20, and less than or equal to 50 ALUs" category, while less than 0.9% were larger than that.

Table 4
Entry by size category in the 2002 cohort
Size categories Firm New Entry Share of
population’ firms rate entrants
thousands percent
Business sector (all firms) 865.8 89.3 10.3 100.0
Greater than 0, and less than or equal to 1 ALU 284.7 56.9 20.0 63.7
Greater than 1, and less than or equal to 5 ALUs 344 .3 26.2 7.6 29.3
Greater than 5, and less than or equal to 10 ALUs 103.3 3.6 3.5 4.0
Greater than 10, and less than or equal to 20 ALUs 62.7 1.5 2.4 1.7
Greater than 20, and less than or equal to 50 ALUs 447 0.8 1.8 0.9
Greater than 50, and less than or equal to 100 ALUs 15.1 0.2 1.3 0.2
Greater than 100 ALUs 11.0 0.1 0.9 0.1

1. Follows Ciobanu and Wang (2012) and uses the average firm population between 2001 and 2002 as the firm population for
comparison against entry.

Note: ALU: average labour unit.

Source: Statistics Canada, authors’ calculations.
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The preponderance of entrants in the 2002 cohort were small, and their survival rates were
lower (Table 5). For those firms whose size was less than or equal to 1 ALU, 74% survived the
first year. After seven years, 27% of small entrants remained. The probability of survival
increases monotonically up to the "greater than 50, and less or equal to 100 ALUs" firm size
category and rises at all durations. This is consistent with findings that larger firms tend to have
a higher survival rate than smaller firms (Baldwin et al. 2000).

Table 5

Survival curve estimates by size category, 2002 cohort

Survival probability
1year 2years 3years 4years 5years 6years 7 years
probability

Size categories

Greater than 0, and less than or equal to 0.74 0.57 047 0.40 0.35 0.30 0.27
1 ALU

Greater than 1, and less than or equal to 0.89 0.76 0.66 0.59 0.53 048 044
5 ALUs

Greater than 5, and less than or equal to 0.93 0.83 0.74 0.66 0.61 0.56 0.52
10 ALUs

Greater than 10, and less than or equal 0.94 0.85 0.78 0.70 0.65 0.60 0.56
to 20 ALUs

Greater than 20, and less than or equal 0.95 0.88 0.81 0.74 0.68 0.63 0.60
to 50 ALUs

Greater than 50, and less than or equal 0.96 0.88 0.83 0.78 0.75 0.72 0.67
to 100 ALUs

Greater than 100 ALUs 0.99 0.91 0.86 0.80 0.74 0.69 0.66
Firm-class moments

Average 0.92 0.81 0.74 0.67 0.62 0.57 0.53
Standard deviation 0.08 0.12 0.13 0.14 0.14 0.14 0.14

Note: ALU: average labour unit.
Source: Statistics Canada, authors’ calculations.

Additionally, the degree of decline is reduced as firms get larger. For firms that enter with
"greater than 0, and less than or equal to 1 ALU," the change in survival rates from the first year
to the seventh year is a decline of 47 percentage points. In other words, the slope of the survival
curve is steep. The slope flattens out as firm size increases, reaching a decline of 29
percentage points for firms in the "greater than 50, and less than or equal to 100 ALU" size
class, and then steepens for the largest firms to 32 percentage points.

The 2002 cohort illustrates the "classic" features of firm entry and survival. The maijority of firms
are small. The small firms are removed by market forces at a faster pace than their larger
contemporaries. As well, the small firms experience a greater degree of loss at all time horizons.
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Table 6
Test results for individual size categories, 2002 cohort

Size categories Log-rank test Wilcoxon test

p-values p-values

percent

Greater than 0, and less than or equal to 1 ALU 0.0 0.0
Greater than 1, and less than or equal to 5 ALUs 0.0 0.0
Greater than 5, and less than or equal to 10 ALUs 0.0 0.0
Greater than 10, and less than or equal to 20 ALUs 0.0 0.0
Greater than 20, and less than or equal to 50 ALUs 0.0 0.0
Greater than 50, and less than or equal to 100 ALUs 0.0 0.0
Greater than 100 ALUs 0.0 0.0

Note: ALU: average labour unit.
Source: Statistics Canada, authors’ calculations.

The log-rank and Wilcoxon tests reject the hypothesis that any of the size categories can be
treated as similar to the overall business sector excluding that size category (Table 6). In the
case of the size classifications, the results need to be interpreted with more caution than do the
results from the industry disaggregation. Since firms with less than 1 ALU make up 63.7% of
entrants in the 2002 cohort, the inclusion or exclusion of this category will dominate the test
results. Nevertheless, the statistical testing, survival probabilities, and entry rates find the same
stylized facts as Baldwin et al. (2000) and those noted in Agarwal and Audretsch (2001).
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7 Conclusion

his study documents differences in survival outcomes for the 2002 cohort from the

Longitudinal Employment Analysis Program (LEAP) of Statistics Canada. The business
sector from the 2002 cohort is disaggregated to examine survival probabilities across industries
and size categories.

Throughout the analysis, the results consistently show that groupings with higher entry rates
have lower survival probabilities. Baldwin et al. (2000) argued that entry can be viewed as an
experiment where the outcome can be known only ex post facto and that higher levels of
experimentation via entry are likely to be accompanied by higher rates of exit. Regardless of
how the entrants from the 2002 cohort are disaggregated, the notion that increased
experimentation leads to decreased survival probabilities cannot be rejected. While this may
appear problematic since experimentation has a cost, what is not revealed from the survival
curves is the degree to which areas with increased experimentation may have increased payoffs
to those who are successful. (Lafrance [2012] shows that smaller firms, particularly those in the
1 to 5 ALU size class, have a higher return on assets and greater volatility in their returns than
other firm sizes).

Across all groupings, the results exhibit considerable heterogeneity. It is difficult to argue that
industries or size classes exhibit consistent survival probabilities. Within each sub-division of the
business sector, a number of reasons discussed in Baldwin et al. (2000), such as regulatory
structure, size mixes, trade openness, concentration ratios, minimum efficiency scale, or
industry mixes, may be responsible for the differences.

The size of firms is shown to be a strong determinant of survival probabilities. This is consistent
with Baldwin et al. (2000). For the smallest firms in the 2002 cohort, the probability of surviving
one year is 74%, and the probability of surviving seven years is 27%. For entrants with 50 to
100 ALUs, the one-year survival probability is 96%, and the seven-year survival probability is
67%.
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