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Abstract 

The nature of the competitive process that causes a reallocation of market shares within an 
industry contributes to aggregate productivity growth. This paper extends our understanding of 
industry differences in the competitive process by examining firm turnover and productivity 
growth in various services industries in Canada and situating them relative to retailing and 
manufacturing, two industries that have been the focus of these studies in the past. Seven 
industries in the services sector, namely wholesale trade, transportation and warehousing, air 
transportation, truck transportation, broadcasting and telecommunications, business services 
and financial services, are examined.  

The effectiveness of entry (measured as market share captured) differs considerably more 
across industries than does its intensity (measured in terms of the percentage of new firms 
experimenting with entry at any point in time). Business services and truck transportation have 
the highest effective entry rates. The failure process within entrants is similar across industries, 
but in industries where entrants are relatively large at birth, the penalty for entry at suboptimal 
size or productivity is higher. The reallocation process of market share varies across industries, 
ranging from shifts between incumbents solely in broadcasting and telecommunications, to large 
gains by entrants at the expense of incumbents in business services and truck transportation. 
However, firm turnover contributes positively to productivity growth in all industries, with the 
turnover due to entry and exit being the most important contributor to productivity growth. The 
industries that most resemble retail in terms of relative importance of entry and its contribution 
to productivity growth are business services and truck transportation.  
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Executive summary 

The literature on competition has quantified the impact of firm turnover on productivity growth 
and shown that a substantial portion of productivity growth comes from the competitive process 
that shifts market share from the less to the more productive.  

Most studies have focused on the manufacturing sector and more recently on the Canadian 
retail trade sector (Baldwin and Gu [2008]; Foster et al. [2006] for the U.S. retail trade sector; 
Haskel and Khawaja [2003] for the U.K. retail trade sector). Differences in the nature and type of 
reallocation of market shares in the retail trade and manufacturing sectors reflect basic 
differences in the nature of competition in the two sectors (Baldwin and Gu 2012).  

This paper extends our understanding of industry differences in the competitive process by 
examining firm turnover and productivity growth in various other services industries in Canada 
and situating them relative to the retailing and manufacturing sectors. It asks whether there is a 
general resemblance to one or other of the two models that these two industries exemplify or 
whether there is a wide spectrum of behaviour exhibited. Seven industries in the services 
sector, namely wholesale trade, transportation and warehousing, air transportation, truck 
transportation, broadcasting and telecommunications, business services and financial services, 
are examined. 

The general findings that emerge are the following:  

There are fewer differences across industries with respect to exit rates than there are with 
regard to entry rates. This suggests a pattern of adjustment that is the result of a relatively 
constant percentage of firms becoming uncompetitive each year and where resources are 
reallocated to those firms in industries where entry opportunities are most favourable. 

The effectiveness of entry (measured as market share captured) differs considerably more 
across industries than does its intensity (measured in terms of the percentage of new firms 
experimenting with entry at any point in time). 

The effectiveness of entry is closely related to entry conditions that facilitate entry at a relatively 
large scale and at high relative productivity.  

The failure process among entrants (as measured by failure or hazard curves) is similar across 
industries. The percentage of entrants remaining after six years is about the same in the various 
services industries. The failure process does differ in terms of the impact of suboptimal size and 
productivity on the probability of failure. In industries where entrants are relatively large at birth, 
firms with a smaller relative size or productivity at birth experience a higher failure rate. 

Entrants start with a size disadvantage, experience higher failure rates that are inversely 
proportional to birth size and grow more quickly when they have less of a size disadvantage at 
birth. 

Industries differ in the extent to which incumbents as a group gain market share at the expense 
of entrants and exiters, but the differences are not large. The entry-and-exit process that 
replaces less productive exiters with more productive entrants contributes a substantial 
proportion of overall productivity growth in industries where entry conditions facilitate higher 
effective entry.  

Even when new, more productive entrants are not emerging to replace less productive existing 
firms that are failing, gains in productivity can occur when restructuring leads to the exit of less 
productive businesses. Productivity growth comes in some industries from a dynamic growth 
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process that is characterized by new firms replacing dying, less productive exiters and in other 
industries from the least productive firms exiting as a result of competition from incumbents.  

Turnover within the incumbent sector also contributes to productivity growth, but less so than 
does entry and exit. 

Productivity growth also comes from organic improvements within incumbents—that is, from 

growth within existing firms. However, this source is not always positive. There are some 
industries where productivity of an average incumbent falls—perhaps because the industry is 
adjusting to a decline in demand, or because technology is changing and incumbents are not 
adapting well. 



 

Economic Analysis Research Paper Series - 8 - Statistics Canada – Catalogue no.11F0027M, no. 072  

1 Introduction 

Entrants bring fresh competition to an industry. In most industries, these firms will face 
substantial competition from incumbents who are well established in the industry. Entrants that 
survive after birth tend to be more productive than the firms they have replaced. The same 
process takes place within incumbents, as more productive firms take advantage of the cost 
advantage they possess to compete away market share from the less productive. The 
reallocation process, whether between incumbents or between entering and exiting firms, 
contributes to aggregate productivity growth.  

The literature on competition has quantified the impact of firm turnover on productivity growth 
and shown that a substantial portion of productivity growth comes from the competitive process 
that shifts market share from the less to the more productive.  

Existing studies on the relationship between firm dynamics and productivity growth have 
focused either on one sector, such as the manufacturing sector, or on cross-country 
comparisons (Scarpetta et al. 2002; Bartelsman et al. 2009). Few studies have carried out 
cross-industry comparisons. A firm’s behaviour is inherently influenced by the competitive 
pressures in the industry it operates, and these pressures will vary across industries. As a 
result, the entry process of firms will not be identical in all industries (Pakes and Ericson 1998). 

The lack of evidence on industries other than manufacturing is due mainly to the lack of 
longitudinal data and the difficulty in measuring output in certain sectors, particularly the 
services sector (Ahn 2000). In spite of these constraints, the increasing importance of the 
services sector in the economy has led to a growing literature on firm dynamics in this sector. 
More recently, studies have focused on the retail trade sector (Baldwin and Gu [2008] for the 
Canadian retail trade sector; Foster et al. [2006] for the U.S. retail trade sector; Haskel and 
Khawaja [2003] for the U.K. retail trade sector). Differences in the nature and type of 
reallocation of market shares in the retail trade and manufacturing sectors reflect basic 
differences in the nature of competition in the two sectors (Baldwin and Gu 2012).  

The potential competitive pressures acting on these two very different industries are very similar 
in that about the same proportion of firms entered and exited both industries. The survival and 
hazard rates of entrants are also similar. Moreover, there are similarities in the differences in 
productivity between entrants and the exiting firms that they drove out.  

However, while the potential for turnover was the same, its impact was not. The option that retail 
entrants buy into when they experiment with entry differs from that of entrants to manufacturing 
in a way that suggests different entry costs in these two industries. Retail entrants start at a 
larger relative size at birth. This difference in relative entry size gives retail entrants a greater 
proportional share of output and inputs and leads the turnover process to make a greater 
contribution to aggregate productivity growth in this industry.  

This paper extends understanding of industry differences in the competitive process by 
examining firm turnover and productivity growth in various other services industries in Canada 
and situating them relative to the retailing and manufacturing sectors. It asks whether there is a 
general resemblance to one or the other of the two models that these two industries exemplify, 
or whether there is a wide spectrum of behaviour exhibited. Seven industries in the services 
sector, namely wholesale trade, transportation and warehousing, air transportation, truck 
transportation, broadcasting and telecommunications, business services and financial services, 
are examined. 

A priori, there is reason to believe that entry patterns should differ across services industries. In 
some industries, such as business services and truck transportation, there is a large number of 
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small firms and there is substantial firm turnover. Competition in these industries takes place 
between entrants and incumbents. Other industries, such as broadcasting and 
telecommunications and financial services, are composed of large firms where entry is less 
frequent and entrants are less successful. These different industry characteristics may lead to 
different replacement processes across industries. Therefore, services-producing industries 
provide us with a unique opportunity to study firm dynamics and their contribution to productivity 
growth. 

The paper is organized as follows. Section 2 describes the data used and provides an industry 
overview and summary statistics. Section 3 presents empirical evidence on firm turnover in the 
services industries. Section 4 examines the survival rate of new firms in each industry. Section 5 
describes the reallocation process in each industry. Section 6 measures the contribution of firm 
turnover to productivity growth in the services industries. Section 7 concludes. 
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2 Data  

2.1 Data source 

The data for this paper are taken from Statistics Canada’s T2-LEAP longitudinal firm-level 
database, covering the 2000-to-2007 period, which has been modified for this study. This 
database was created by linking two administrative databases: the Longitudinal Employment 
Analysis Program (LEAP) and the Corporate Tax Statistical Universal File (T2SUF). LEAP 
includes all employers in Canada, both incorporated and unincorporated, that register a payroll 
deduction account with the Canada Revenue Agency (CRA). The database was designed 
originally to provide longitudinal data on the behaviour of employment levels of Canadian 
businesses (Baldwin et al. 1992). It contains a longitudinal firm identification number that can be 
used to examine the amount of entry and exit over time. The file also contains a measure of 
average employment, called ―average labour unit‖ (ALU), which is calculated as the ratio of total 
payroll of a firm to average annual wages of the workers in that firm’s industry, size class and 
province.1 The T2SUF database includes all incorporated firms that filed a T2 tax return with the 
CRA and provides data on sales, gross profits, equity and assets for all such firms.  

A method was developed to match the LEAP and T2SUF files to create a T2-LEAP file that 
gives measures of output (revenue), capital (assets) and labour (ALU), for incorporated firms in 
Canada. Since employment data in the LEAP file are reported on a calendar-year basis and the 
year of attribution on the T2 files is set at the end of a fiscal period, the values of financial 
variables in the T2 files are converted to calendar-year terms in T2-LEAP.  

Firm turnover and its effect on productivity in a set of industries in Canada over the 2000-to-
2007 period are examined in this paper.2 The length of this time period provides us with a 
reasonable snapshot of firm dynamics in an industry. It is important to have a time period that is 
longer than one year in order to understand the importance of firm entry and exit rates. The use 
of too short a time period risks evaluating only the importance of fringe entrants that do not last 
long enough to have a significant impact on the industry. Short-run entry rates may not reflect 
the true amount of turnover if most entrants exit shortly after birth. Since hazard rates begin to 
stabilize after six years (see Section 4), a seven-year time period is chosen here. The industry 
definitions that are used herein are based on the 1997 North American Industry Classification 
System (NAICS). The industries that will be examined include wholesale trade, transportation 
and warehousing (including air and truck transportation), broadcasting and telecommunications, 
business services, and financial services. 

2.2  Industry overview and summary statistics 

The services industries covered in this study differ substantially in terms of the number of firms 
and the conditions that facilitate entry. This section provides a discussion of each industry. 

The wholesale trade sector comprises 26 NAICS four-digit industries. In 2000, there were about 
48,500 incorporated wholesale firms in the T2-LEAP file. The number of firms remained stable 

                                                 
 1. The average annual wages of workers are derived from Statistics Canada’s Survey of Employment, Payrolls and 

Hours (SEPH). For more information on the derivation of ALU, please refer to T2-LEAP: A longitudinal database 
of incorporated firms in Canada (Lafrance and Leung 2009) (unpublished). 

 2. Since the results in this paper are sensitive to outliers in the database and because the analysis uses mainly end 
points in the period, the top 5% of firms with the highest levels of labour productivity in the years 2000 and 2007 
were removed from the analysis. When one compares the summary statistics resulting from the exclusion of 
these outliers to the data from capital, labour, energy, materials and services (KLEMS), the results are in fact 
closer to those observed in KLEMS (see Table 4). 
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over the period and there were just over 49,000 incorporated firms in the sector in 2007. Similar 
to the retail trade sector, competition is intense in the wholesale trade sector. New productivity-
enhancing technologies have been adopted by this sector since the 1990s, including electronic 
data interchange. Moreover, the use of warehouses as places to store inventory is declining; 
warehouses are being replaced with more centralized flow-through distribution centres with 
automated stock replenishment systems (Cobbold et al. 2000). Among the services-producing 
sectors, wholesale trade has shown above-average rates of use of services related to 
information and communications technologies (ICT) (Wölfl 2003). 

The transportation and warehousing sector comprises 25 NAICS four-digit industries including 
air, truck, rail, water, pipeline and public passenger transportation.3 In 2000, there were almost 
750 firms in the air transportation industry in the T2-LEAP file. This number decreased over 
time, and there were approximately 640 firms in 2007. The truck transportation industry has the 
largest number of firms among the transportation and warehousing sector. There were over 
21,000 firms in the T2-LEAP file in 2000, while there were approximately 29,000 in 2007. The 
remaining transportation and warehousing industries had over 10,000 firms in 2000 and almost 
12,000 firms in 2007. 

In Canada, water and rail are the most used forms of transport to ship goods. Although truck 
transportation comes in third, its importance in the overall scheme of freight transportation has 
grown substantially. From 1990 to 2003, the amount of freight carried by the for-hire trucking 
industry grew nearly three times faster than all other modes combined (Adams et al. 2006). 
Entry barriers are quite different between truck, air and all other modes of transportation. For 
example, entry barriers to the rail industry are typically high; entry to the trucking industry is 
easier in comparison. The truck transportation industry attracts entrants as a result of its 
relatively low fixed costs and a lack of brand strength among existing players (Datamonitor, 
2008). As for air transportation, although this industry has been deregulated to a certain extent, 
the large financial outlay involved in setting up a new airline makes entry a challenge.  

The telecommunications industry consists of wired or wire line (the largest segment) and 
wireless telecommunications carriers as well as satellite telecommunications, while the 
broadcasting industry comprises radio and television broadcasting, as well as pay and specialty 
television. The number of firms in this industry in the T2-LEAP file has slightly increased over 
time, from over 1,500 firms in 2000 to over 1,600 firms in 2007. The penetration of telephone 
service in Canada is among the highest in the world; however, there continues to be a migration 
from traditional landline telephone service to wireless service among Canadians. Canada also 
has a high rate of broadband Internet access. These potential opportunities have attracted 
entrants; however, neither of these industries is devoid of entry barriers. In broadcasting, there 
is limited availability of licenses, while entry in telecommunications requires significant capital 
outlay.  

Business services (or professional, scientific and technical services as defined in the NAICS) 
consist of nine NAICS four-digit industries, including computer, advertising, management and 
engineering services. This sector has experienced the fastest growth in number of firms among 
the industries being studied. In 2000, there were approximately 78,000 firms in business 
services in the T2-LEAP file. In 2007, there were approximately 107,000.  

The business services sector is an extensive user of ICT and is also involved in research and 
development (R&D) and innovation activities (Baldwin and Gellatly 2003; Baldwin et al. 1998). 

                                                 
 3. Air and truck transportation will be analyzed separately from the transportation and warehousing sector, given the 

unique entry and exit barriers in each subsector. In this paper, the transportation sector excludes these two 
subsectors in the analysis.  
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In 2007, about 30,300 companies were in the ICT sector in Canada. Not all of these fell within 
business services. However, some 77% of these comprised software and computer services 
(Industry Canada 2008); these are part of business services. R&D and innovation activities in 
the services sector have greatly increased in the last 20 years, and business services are 
believed to be one of the main drivers of technological change and economic progress 
(Czarnitzki and Spielkamp 2005). As a result of its relatively low barriers to entry, competition is 
intense in this sector. 

The financial services sector also comprises nine NAICS four-digit industries, including credit 
intermediation, securities exchanges and insurance carriers. In 2000, there were about 26,500 
firms in this sector. In 2007, this number reached 28,000. Over time, competition from foreign 
competitors and non-bank institutions has increased in the Canadian finance sector. Also, 
Internet banking has quickly expanded, allowing consumers easier access to banking services. 

The annual labour productivity growth in the business sector and services industries in Canada, 
over the 1990-to-2007 period, is presented in Table 1. The broadcasting and 
telecommunications sector, the wholesale trade sector, and the finance, insurance, real estate 
and leasing sector all had higher labour productivity growth than the total business sector in 
Canada during the 1990-to-2007 period (3.9%, 3.1%, and 2.2%, respectively, versus 1.7%). All 
other industries had positive labour productivity growth.  

In the empirical analysis, both labour productivity and multifactor productivity (MFP) are 
examined.4 Labour productivity is a partial measure and is defined here as real value added per 
worker. The growth in labour productivity may come from the substitution of capital for labour or 
improvements in overall production efficiency. MFP provides a measure of overall production 
efficiency and is calculated as real value added per unit of combined capital and labour. It is 
calculated for each industry as: 

 ln ln ln lnit it K it L itMFP Y K L     

 
where Y is real value added, K is real capital, L average labour units, the  ’s are the cost 

shares of each input in output, i denotes a firm, and t denotes year.  

In this paper, variables from the T2-LEAP file will be used to proxy the variables used in 
Statistics Canada’s official productivity program. Sales will be used instead of gross domestic 
product or value added. ALUs will be used to proxy employment. Assets will be used to proxy 
the capital stock that is normally developed from a perpetual inventory model. Capital stock is 
measured as the value of assets, deflated by the output price index for each industry.5 The 
factor shares are calculated at each industry level and are equal to the average share over the 
2000-to-2007 period.6  

                                                 
 4. In measuring the contribution of firm turnover to productivity growth, only labour productivity will be discussed. 
 5. While an overall industry price index may not apply to all firms in a particular industry, this is the best available 

deflator.  
 6. The income share of labour and capital for each industry are, respectively: wholesale trade—70% and 30%; air 

transportation—75% and 25%; truck transportation—70% and 30%; transportation and warehousing—70% and 
30%; broadcasting and telecommunications—40% and 60%; business services—80% and 20%; financial 
services—45% and 55%. 
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Table 1 
Annual labour productivity growth in services  
industries, 1990 to 2007 

 
Source: Statistics Canada, capital, labour, energy, materials, and services (KLEMS) 

database. 

 
Data from the two sources show similar variations in the growth rates in labour productivity 
across most industries, but labour productivity growth is generally higher in all industries when 
using the KLEMS database. However, the relative rankings of labour productivity across 
industries that are produced by the T2-LEAP database resemble those from the KLEMS 
database. In most industries, output and labour increase more rapidly from 2000 to 2007 in the 
KLEMS database than in T2-LEAP. This is not surprising, since the KLEMS database also 
includes unincorporated firms, which are present in all industries.  

Table 2 
Summary statistics for services industries, 2000 to 2007 

 
Note: All results show the average percentage growth over the period. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax 

Statistical Universal File. 
 

Table 2 presents summary statistics of changes in output, inputs, labour productivity and MFP in 
the services industries over the 2000-to-2007 period, as calculated from the data in the T2-
LEAP file. The summary statistics for the corresponding industries as calculated in the 
Canadian KLEMS database are also presented for comparison, in Tables 3 and 4, for the same 
period. The KLEMS database covers both incorporated and unincorporated firms and uses a 
slightly different methodology for measuring labour inputs.7 

                                                 
 7. The official MFP measure has been adjusted for changes in capital and labour quality whereas the ones that are 

used here are not and therefore should be higher. This is the case for four out of the seven industries examined. 
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Table 3 
Output and labour growth for services industries, 2000 to 2007 

 
1. Includes air and truck transportation in KLEMS. 
2. Includes real estate and leasing in KLEMS. 
3. The Corporate Statistical Universal File (T2SUF) and the Longitudinal Employment Analysis Program (LEAP) database 

were matched to create the T2-LEAP file.  
4. Capital, labour, energy, materials, and services database. 
Note: All results show the annual percentage growth over the period. 
Sources: Statistics Canada, KLEMS database and Longitudinal Employment Analysis Program database; and Canada 

Revenue Agency, Corporate Tax Statistical Universal File. 
 

 

Table 4 
Labour productivity and multifactor productivity growth for services  
industries, 2000 to 2007 

 
1. Includes air and truck transportation in KLEMS. 
2. Includes real estate and leasing in KLEMS. 
3. The Corporate Tax Statistical Universal File (T2SUF) and the Longitudinal Employment Analysis Program (LEAP) database 

were matched to create the T2-LEAP file.  
4. Capital, labour, energy, materials, and services database.  
Note: All results show the annual percentage growth over the period. 
Sources: Statistics Canada, KLEMS database and Longitudinal Employment Analysis Program database; and Canada Revenue 

Agency, Corporate Tax Statistical Universal File. 
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3 Firm turnover in the services industries 

Firm turnover occurs as market share is shifted from one firm to another, driven by the 
competitive process. It can result from the entry and exit of firms. It can also result from the 
growth and decline of surviving firms (incumbents). This section examines the intensity of firm 
turnover in services industries in Canada. 

3.1  Annual entry and exit rates 

Annual entry and exit rates in Table 5 are calculated as the percentage of the total number of 
firms accounted for by entering and exiting firms averaged over the 2002-to-2007 period. To 
avoid the problem of partial-year reporting during the birth year of new firms, entrants in year t 
are defined as firms that were absent in t−2, but appeared in t−1 and t. Exiting firms are defined 
in year t as firms that were present in years t−2 and t−1 but absent in year t.  

Table 5  
Average annual entry and exit rates, and total turnover for services  
industries, 2002 to 2007 

 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue 

Agency, Corporate Tax Statistical Universal File. 

 

Over the 2002-to-2007 period, entry rates were higher than exit rates for all services industries, 
except air transportation. Entry rates were highest in business services, followed by 
broadcasting and telecommunications and truck transportation. These industries accounted for 
about 15.6%, 13.4% and 13.3% of the total number of firms in a year, respectively. Entry costs 
in business services and truck transportation are lower than those in air transportation. Exit 
rates range from 7.4% in wholesale trade to over 11% in broadcasting and telecommunications.  

The variations in the annual entry and exit rates across industries are plotted in Chart 1. 
Differences in entry rates across industries are greater than differences in exit rates—though 
the two rates are positively correlated. Industries with higher entry rates tend to have higher exit 
rates—partially because new entrants have been found to have a much higher rate of exit 
(Baldwin et al. 2000). Some industries possess the characteristics that lead more firms to 
experiment with entry in order to learn about their capabilities (Caves 1998). These industries 
will naturally exhibit higher rates of exit because more experimentation leads to more exit. 
Nevertheless, the variation in exit rates is lower than entry—much as has been found from 
examining time series data (Baldwin and Gorecki 1991). This accords with an explanation that 
there is a portion of exit in each industry that is relatively constant and that is associated with a 
general rate of obsolescence of managerial capacity across industries; nevertheless, exit rates 
can vary from this baseline at a point in time as a result of changes in macroeconomic 
conditions or at an industry level from pressures arising from a particular need to restructure 
following shifts in demand or technological changes. 
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Chart 1 
Entry and exit rates for services industries, annual averages, 2002 to 2007 

 
 

 

3.2  Longer-run entry and exit rates 

Long-run entry rates capture the cumulative effect of several cohorts of entrants. Long-run entry 
and exit rates will differ from shorter-run rates for a number of reasons. If entrants die quickly 
and do not grow, the longer-run rates will be less than simply the sum of the short-run rates. As 
well, if entrants are merged with larger firms, long-run entry rates will also be low relative to the 
cumulative sum of the short-run rates.  

Long-run entry and exit rates over the 2000-to-2007 period are presented in Table 6. The long-
run entry rate is the market share in the final year captured by all firms that are new since the 
base year (2000). The long-run exit rate is the share of firms in 2000 that exit by 2007. A 
comparison of the short-run rate, the cumulative short-run rate and the actual long-run rate is 
provided in Chart 2.  

Wholesale trade is characterized by the lowest entry plus exit rates. Air transport comes 
second. There is substantial firm turnover in truck transportation, broadcasting and 
telecommunications, and business services, where firms that entered the industry during the 
2000-to-2007 period make up a large proportion of the total number of firms—more than half of 
firms for all three industries. Entering firms in business services are particularly important in that 
they account for 30% of total sales and for 29% of employment. 
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Table 6 
Firm turnover in services industries, 2000 to 2007 

 
Notes: Authors’ calculations from T2-LEAP file. The employment share (average labour units) of entering and exiting firms is 

calculated as the share over total employment of these firms plus continuing firms, whereas the employment of continuing 
firms is the average value over the start and end years of a period. The share of sales and assets is calculated similarly. 

Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax 
Statistical Universal File. 

 
The ranking of the industries is similar, whether the short- or the long-run entry rates are used 
(Chart 2). The list, in order from the lowest to the highest short-run entry rates, is the following: 
wholesale trade, air transportation, transportation and warehousing, financial services, truck 
transportation, broadcasting and telecommunications, and business services. The differences 
across the categories from lowest to highest are less for the long-run entry rate, thereby 
indicating that there is a higher cumulative exit for the industries with the highest short-run entry 
rates. While there may be a base failure rate that is similar across all industries, the degree of 
experimentation with entry is higher in some industries and this factor augments the base exit 
rate in these industries. 
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Chart 2 
Short- and long-run entry rates for services industries, 2000 to 2007 

 
  

As noted earlier, differences across industries in entry rates are often greater than in exit 
rates—because the latter process is associated with ongoing deterioration that takes place 
whether or not new opportunities are bringing entrants into the industry.  

The long-run exit rates that are plotted side by side with the long-run entry rates in Chart 3 
demonstrate that two industries (broadcasting and telecommunications and financial services) 
have relatively high exit rates, compared to entry, during our study period. Moreover, the exit 
rates when measured in terms of employment are even higher than when measured in terms of 
sales. Exiters in these industries were relatively less productive than in other industries, 
suggesting an adaptation process that eliminated the relatively less efficient firms in these 
industries. 
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Chart 3 
Long-run entry rates and long-run exit rates (sales and employment)  
for services industries, 2000 to 2007 

 
 

 

3.3  Relative productivity of entrants and exiters 

The entry-and-exit process sees new firms entering each industry at very different sizes and 
levels of relative productivity. In some industries, the new firms are more productive than 
incumbents. In others, they lag behind incumbents. The annual mean ratio of the productivity of 
entrants and exiters to that of incumbents is presented in Table 7. 
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Table 7 
Labour productivity, multifactor productivity and size of entering,  
exiting and surviving firms in services industries, 2002 to 2007 

 
Notes: Results are annual averages for the 2002-to-2007 period, with survivors normalized to 100. Labour 

productivity and multifactor productivity are weighted by the average labour units. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue 

Agency, Corporate Tax Statistical Universal File. 

 
This table contains annual averages over the 2002-to-2007 period of labour productivity, MFP 
and the size (represented by real output) of entering, exiting and surviving firms for the services 
industries, with survivors normalized to 100. Labour productivity and MFP are all weighted by 
employment in order to account for the size of the firm.  

While the labour productivity and MFP of some entrants are as large as those of incumbents in 
their industry, entrants are, on average, much smaller in terms of real output or sales. The sales 
of entering firms are, on average, about 40% those of surviving firms. Entrants in business 
services have particularly high sales, equaling almost 60% those of surviving firms in the 
industry. On the basis of sales, entrants tend to be relatively larger than exiters.  

The differences in relative size and relative productivity across industries are plotted in Chart 4. 
Industries with relatively more entry are those where relative size in the year of entry is larger.  
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The cross-industry differences in relative size of entrants serve to make industry differences in 
the entry rate, when measured by share of sales, greater than when measured in terms of the 
percentage of firms accounted for by new entrants. The industry with the highest entry rate as 
calculated using the percentage of new firms is only 76% higher than the lowest, but the 
corresponding ratio is over 1200% when entry is measured using the share of sales captured. 
As a result, the intensity of new entrants, as measured by the relative number of firms 
experimenting with entry, varies across industries much less than the revealed effectiveness of 
entrants, as measured by the amount of market share they capture.  

 

Chart 4 
Long-run entry rates (sales and firms), and relative size and labour  
productivity of entrants in services industries, 2000 to 2007 

 

 
The entry decision requires a tradeoff between the cost disadvantage of suboptimal entry (entry 
below minimum efficient size of plant) and the costs of failure (due to the loss of fixed or sunk 
capital). The differences in these conditions across industries lead to variations in entry size. 
Furthermore, this variance, along with the differences in the firm entry rate defined in terms of 
the percentage of new firms, creates large variations in the effective rate of entry as measured 
by the share of sales or employment accounted for by entrants. 

Differences in the firm entry rate also affect differences in the impact of entry on industry 
productivity since differences in relative size are reflected in differences in relative productivity 
(Chart 4).  

In wholesale trade, truck transportation and business services, entering firms had higher labour 
productivity than the firms that exited over the 2002-to-2007 period (Chart 5). In business 
services, the labour productivity of entrants was over 35% higher than that of exiters over the 
same period. By way of contrast, in air transportation, where exit rates are higher than entry 
rates, exiting firms were more productive than entering firms.  
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In truck transportation, transportation and warehousing and business services, entrants were 
also more productive than surviving firms. In broadcasting and telecommunications, and 
financial services, entrants were more productive than surviving firms in terms of MFP.  

The industries where entry was highest were characterized by both relatively high productivity 
and positive differences between the relative productivity of entrants and exiters. These are the 
industries where replacement of exiters with more productive entrants would have contributed to 
overall productivity growth. 

In contrast, in those industries with relatively lower entry rates, there was no positive difference 
generally between the relative productivity of entrants and exiters. In fact, the opposite was the 
case for several of these services industries, or there was no significant difference between the 
two. These are industries where it is difficult to envisage new firms being able to replace exiters 
given their relative efficiency (as measured by relative productivity).  

Chart 5  
Relative productivity of entrants and exiters in services industries,  
2000 to 2007 
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4 Survival, failure and post-entry performance in the 
 services industries 

The previous section examined differences across industries in the intensity of entry and exit. 
More similarities were found in the intensity of entry (as measured by the percentage of entities 
that are constantly being born) than in their effect (as measured by the share of sales that the 
new entrants have captured—as a result of differences in the relative size of firms at birth). 
Industries where entrants are able to achieve relatively larger plant size are those where 
entrants as a group gain a larger market share.  

The ultimate importance of an entry cohort depends on the size of an initial cohort at birth, its 
post-natal death rate and its rate of post-natal growth. This section investigates differences in 
post-entry failure rates and the growth rates of surviving entrants across services industries.8 

It first asks whether the rate of exit of new entrants tends to differ dramatically across 
industries—this is for the purpose of investigating whether there are inherent barriers to exit or 
whether entry is relatively more successful in some industries than in others. It also focuses on 
whether relative plant size and relative productivity of entrants affect the rate of exit. It asks 
whether the impact of size at birth is ubiquitous—or restricted to those industries where entrants 
do not establish an early presence at any significant plant size. It then focuses on the nature of 
the post-natal growth phase of an entry cohort—by asking how rapid the growth is and what 
type of plant grows most rapidly. 

Differences in survival rates speak to whether the entry environment in some industries is more 
conducive to success than that in others. Differences in post-entry industry productivity growth 
speak to the type of learning process that entrants undergo and thus to their potential 
contribution to overall productivity growth.  

4.1 Post-entry survival 

The post-entry survival profile of new firms in the Canadian services industries is investigated 
using the Cox partial likelihood proportional hazards model. This regression model makes no 
assumption about the shape of the hazard function over time. The hazard rate of firm i is 

denoted by  ih t , defined as the probability that the firm exits in interval t to 1t  , conditional 

upon having survived until period t. The hazard rate of a firm is estimated as a function of labour 

productivity and multifactor productivity (MFP) in log relative to average industry levels, 
individual firm size relative to average firm size, and a set of binary variables for four-digit 
industries and year cohorts: 

 

      0 1 2 3expi i i ih t h t relprod relsize industry      (1) 

 

where  0h t  is the baseline hazard; irelprod  is initial productivity, calculated separately as 

labour or MFP, of firm i relative to the respective average industry levels; irelsize  is initial 

employment in log form relative to the average firm size of the respective industry; and the 

binary variables represent different cohorts and industries. Since variables irelprod  and irelsize  

                                                 
 8. In this section, air transportation will not be examined. 
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are measured as deviations from means, the baseline hazard can be interpreted as the hazard 
for the mean firm. 

This model is estimated for all services industries, on the basis of all cohorts of firms born from 
2002 to 2005. The estimation technique allows for censoring since the lifetime of entrants that 
survived until 2007 is right-censored. 

Before the regression results are presented (below), the Kaplan-Meier survival curve is plotted 
for each industry in Chart 6 for all firms born from 2002 to 2005. The pattern of survival of new 
firms in transportation and warehousing, wholesale trade, and business services industries, is 
very similar. The exit rate of new firms is highest in broadcasting and telecommunications where 
the entry rate is lowest. A quarter of entrants in broadcasting and telecommunications exit 
during the three years after a firm’s birth and only 58% of entrants survive until the sixth year. 
The proportion for most of the other industries is only slightly higher—with between 61% and 
62% remaining in the sixth year. Differences across the survival profiles are small. 

Chart 6 
Survival pattern of new firms in services industries 

 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, 

Corporate Tax Statistical Universal File. 

 
The regression results from Equation (1) for labour productivity are presented in Table 8. 
Industries are ranked from left to right by the long-run entry rate calculated using the share of 
sales. Industries with higher long-run entry rates are also those where entrants are relatively 
more productive and larger at birth. Appendix Table A.1 presents the results for MFP.  

In all industries, the coefficients on relative labour productivity are negative and statistically 
significant at the 1% level. Entrants with high labour productivity are more likely to survive. In 
each industry, a 10-percentage-point increase in labour productivity at birth is associated with 
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an increase of 1 to 2 percentage points in the survival rate.9 The coefficients on relative labour 
productivity are similar for business services, truck transportation, wholesale trade, and 
broadcasting and telecommunications, but lower for transportation and warehousing and 
financial services. Generally, industries that are characterized by a relatively high productivity of 
entrants are those with a higher penalty for not achieving high productivity at birth. 

Size at birth also has an impact on firm survival in all industries. A 10-percentage-point increase 
in employment size has a similar effect in wholesale trade, business services, transportation 
and warehousing, and truck transportation—increases of 4.5, 4.4, 4.1, and 3.9 percentage 

points in the survival rate, respectively. Size is also positively related to firm survival in 
broadcasting and telecommunications, and financial services, where a 10-percentage-point 
increase in employment size is associated with a slightly lower impact on survival—an increase 
of 2.9 percentage points and 2.7 percentage points in firm survival, respectively. 

Achieving higher plant size is a primary determinant behind the overall success of an entry 
cohort. In addition, these results indicate that the impact of not doing so is generally larger in 
terms of exit rates after birth for those industries where entrants achieve the largest post-entry 
size, on average.  

The coefficients on the binary variables for different entry cohorts are negative and decreasing 
across each cohort for all industries, except for transportation and warehousing, financial 
services and broadcasting and telecommunications in 2005. Firms entering towards the end of 
the period (an expansionary period following the 2000−2001 recession) had the lowest exit 
hazard rates. 

The baseline hazard for average entrants born in 2002 that is derived from Equation (1) is 
plotted in Chart 7.10 In all industries, the exit hazard rate decreases over time, except in the first 
year for all industries other than broadcasting and telecommunications and transportation and 
warehousing. This indicates that the risk of failure increases in the first year—as it does for retail 
trade (Baldwin and Gu 2008). Cross-industry differences are just the inverse of the survival 
results: the highest hazard function is in broadcasting and telecommunications, and the lowest 
is in transportation and warehousing. The functions tend to converge over time. While there are 
small differences across industries for young firms, as time goes by, firms in all industries 
master the basics that they require in order to survive (see Baldwin et al. 1997) and begin to 
increasingly resemble one another, at least with respect to their failure rates. 

                                                 
 9. There is more variation in the impact of relative MFP, probably because this variable is subject to more 

measurement error.  
10. The omitted categories for the industry binary variables in wholesale trade, transportation and warehousing, 

broadcasting and telecommunications, business services and financial services are the following: food products 
(wholesale); freight transportation arrangement; wired telecommunications carriers; management, scientific and 
technical consulting services; other financial investment activities, respectively. 
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Table 8  
Hazard rate of firm exits in services industries, regression results 

Table 8 
 Hazard rate of firm exits in services industries, regression results

 
Note: All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System.  
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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Chart 7 
Baseline hazard of new firms in services industries 

Baseline hazard (percent)

. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, 

Corporate Tax Statistical Universal File. 

 

4.2 Post-entry performance 

A regression that relates relative firm performance to binary variables for the age of the 
entrants, cohort binary variables and industry binary variables is used to examine post-
entry performance: 

 1 2 3 4ln it it i i itY Age Industry Cohort          (2) 

 

where itY  represents various measures of the performance of firm i in period t, such as 

labour productivity, MFP and output, all measured relative to their respective industry 
averages. This specification is estimated for all cohorts of new firms born from 2002 to 
2005 that survived until 2007. Equation (2) is estimated using both unweighted ordinary 
least squares (OLS) and weighted least squares (WLS) regression techniques. The 
results from OLS represent the post-entry performance of an average entering firm 
relative to the industry average, while the results from WLS provide a picture of the 
performance of all entrants in a cohort group as a whole. The latter takes into account 
relative firm size. 
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Table 9 
Post-entry growth in relative labour productivity of new firms in services industries—using ordinary least squares 

Table 9 
Post-entry growth in relative labour productivity of new firms in services industries—using ordinary least squares

 
1. These results are also shown in Table 7. 
Notes: All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System and entry cohort. The weighted regression for labour 

productivity uses average labour units as weights, and the weighted regression for multifactor productivity uses sales as weights. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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Table 10 
Post-entry growth in relative labour productivity of new firms in services industries—using weighted least squares 

 
Notes:  All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System and entry cohort. The weighted regression for labour 

productivity uses average labour units as weights, and the weighted regression for multifactor productivity uses sales as weights. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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Chart 8 
Post-entry growth in labour productivity of new firms in services industries,  
using weighted least squares 

 

Tables 9 and 10 contain the OLS and WLS regression results for labour productivity growth of 
new firms in the Canadian services industries. The results for MFP are presented in Appendix 
Tables A.2 and A.3. The WLS results for labour productivity growth are graphed in Chart 8. Also 
shown in the OLS results (Table 9 and Table A.2) is the labour productivity of entrants at birth 
relative to that of incumbents. 

In all industries, the average entrant has negative or zero productivity growth following birth. The 
results using WLS show there is growth in the overall cohort for those industries where entry is 
highest—in truck transportation and business services. Elsewhere, it is either negative or not 
significant. 

In summary, in most of the services industries, there is little catch-up in productivity after birth. 
These industries then follow the model found earlier in the retail sector (Baldwin and Gu 2008). 
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Table 11 
Post-entry growth in relative output of new firms in services industries—using ordinary least squares 

Table 11
Post-entry growth in relative output of new firms in services industries—using  ordinary least squares

 
1. These results are also shown in Table 7. 
Notes: All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System and entry cohort. The weighted regression for labour 

productivity uses average labour units as weights, and the weighted regression for multifactor productivity uses sales as weights. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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4.3 Post-entry growth in relative output 

Table 11 contains the results for post-entry growth in relative output among new firms in the 
services industries, using the unweighted regression (OLS). The relative plant size of entrants at 
birth is also shown. Appendix Table A.4 contains the results from a weighted regression (WLS), 
using output as weights. The results from the unweighted regression indicate that in most 
industries, relative output of an average entering firm increases during the first five years of its 
life. Relative output growth of an average entering firm in broadcasting and telecommunications 
is especially high. 

The results from the weighted regression allow us to track the post-entry growth in output 
among surviving members of the entering cohort as a group. Except in truck transportation, and 
transportation and warehousing, the growth in output for the surviving cohort relative to the 
industry average is larger than the growth of an average entering firm. Large entrants tend to 
have higher growth in output in most industries. Entrants therefore generally start with a size 
disadvantage, experience higher failure rates that are inversely proportional to birth size and 
grow more quickly when they have less of a size disadvantage at birth.  
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5  Setting entry and exit in context 

The importance of entry and exit needs to be placed in the context of the competitive forces that 
are affecting continuers in each industry. This is done in this section by comparing gains and 
losses in market share of entrants and exiters to the gains and losses in market share within 
existing firms.  

The size of the shifts that occurred in market share being transferred from exiters and 
incumbents that lost market share to entrants and incumbents that gained market share over 
the 2000-to-2007 period is presented in Table 12.  

  



 

Economic Analysis Research Paper Series - 34 - Statistics Canada – Catalogue no.11F0027M, no. 072  

Table 12 
Shifts in market share in services industries, 2000 to 2007 

 
Notes: Authors’ calculations from T2-LEAP file. Gains and losses in market share for entrants and exiters differ from those in 

Table 6 since the estimates in Table 6 use average sales of incumbents over the period rather than sales at the 
beginning and end of the period, which are used here to calculate market shares. 
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Sources:  Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, 
Corporate Tax Statistical Universal File. 

The long-term turnover rates for continuing firms and for entrants and exiters are presented in 
Chart 9. In each case, the turnover rate is defined as the sum of the absolute values of market-
share gains and losses of firms between 2000 and 2007—for incumbents, and entrants and 
exiters calculated separately. Industries are ranked from smallest to largest on the basis of the 
long-run entry rate using the share of sales to measure intensity. The long-run entry-and-exit 
turnover rate is lowest in broadcasting and telecommunications at around 5%, increases in 
transportation and warehousing, financial services, and air transportation to around 15% and 
then jumps to over 40% in truck transportation and business services. 

The differences in the rate of turnover across industries in the incumbent sector generally 
follows the entry-and-exit turnover rate—from a low of around 30% in broadcasting and 
telecommunications, transportation and warehousing and financial services to over 40% in 
wholesale trade, truck transportation and business services. Air transportation has the lowest 
turnover rate among incumbents. 

Chart 9  
Incumbent turnover, entry and exit turnover, and long-run entry (sales)  
in services industries 

 
 . 
 

Competition occurs not only within the group of incumbents and within the group of newly 
created firms who are replacing exiting firms. Competition also takes place between these two 
groups. Sometimes, this process leads incumbents to increase their market share. In other 
cases, the entering and exiting group gains market share on balance relative to the leading 
firms.  

An examination of the cross-industry differences in these patterns reveals additional differences 
in the nature of competition at the industry level. The extent to which entrants/exiters gain 
market share from incumbents, or whether the reverse is occurring, or whether the net turnover 
balance in each sector is approximately zero, provides evidence on whether incumbents are 
becoming more dominant or whether they are gradually being replaced by new players. 
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Surviving firms in broadcasting and telecommunications held over 97% of market share 
throughout the 2000-to-2007 period. Entrants in this industry gained only 2% of the total market 
share in the sector, the smallest amount for entrants of all the industries examined here. This is 
consistent with the fact that entrants are much less productive than incumbents in this industry. 
Moreover, although entry rates are higher when measured in terms of the percentage of new 
firms, entrants are relatively small whether measured in terms of output, assets or employment. 
In this sector, the gains in market share for entrants offset the losses in market share of exiters; 
this suggests that marginal firms are replacing similar entities—with little impact on the market 
share of incumbents, which is relatively constant over the period. 

There is a different replacement process in the wholesale trade sector, in the air transportation 
industry and in financial services. In these industries, gains in market share in continuing firms 
come partially from incumbents that lost market share and also from firms that exited the 
industry. In financial services, the gain in market share of surviving firms is particularly high from 
2000 to 2007, some 15%. Wholesale trade experiences the least net gain by incumbents—only 
1.2 percentage points. Air transportation and financial services are industries that are composed 
of large firms that have scale economies, and incumbents here are on balance increasing their 
market share. New firms in all three industries are not as productive as incumbents.  

The replacement process in truck transportation, transportation and warehousing, and business 
services favours entrants over incumbents. Incumbents lose market share on balance, while 
entrants gain more market share than is lost by exiters. In these industries, entrants are also 
more productive than surviving firms. In both truck transportation and business services, the 
strength of entry is demonstrated by the fact that entrants gain more market share than do 
continuing incumbents. In truck transportation, the continuing firms that increased market share 
acquired an additional 19 percentage points in market share over the 2000-to-2007 period. 
Entering firms captured 22 percentage points. In business services, entrants gained 27 
percentage points. The continuing firms that increased market share gained an additional 20 
percentage points over the period. 

Three broad patterns are discernible in the industries being studied. In the first set, entrants in 
the industry gain little market share and most of the shifts in market share take place between 
incumbents. In these industries, entrants are not as productive as incumbents. Entry rates are 
lowest in this sector. In the second set, net entry is negative: new firms are not sufficiently 
dynamic to offset the losses experienced by firms that are closing down and the incumbent 
sector grows in size. In this group of industries, entrants are less productive than incumbents, 
but more productive than exiters. Entry is higher here than in the first set. In the third set, 
entrants in the industry gain substantial market share at the expense of exiters but they also 
displace incumbents. In this case, entrants are more productive than both incumbents and 
exiters. Entry is highest in this set.  
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6 Contribution of firm turnover to productivity growth in 
 the services industries 

This section examines the contribution of firm turnover to productivity growth in the services 
industries.  

Several different but related methods have been used to decompose productivity growth into its 
components. Most studies related to firm dynamics and productivity growth start by noting that 
the productivity of an industry is the weighted sum of the productivity of individual firms: 

 

 
t it it

i

P s p  (3) 

 

where tP  is industry productivity, its  is the share of firm i in total output or employment of an 

industry and itp is firm i’s labour productivity. Changes in productivity will occur both when firms 

improve productivity and as employment share shifts across firms with different productivity 
levels. Changes in employment shares can take place as new firms enter or exit the industry, 
but they can also occur among continuing firms as some firms grow and others decline in 
relative terms. The latter can result from a shift of employment from firms that are more 
productive to firms that are less productive.  

The contribution of firm growth and decline is calculated by decomposing Equation (3). A 
decomposition proposed by Griliches and Regev (1995) breaks down the change in aggregate 
productivity between t – k and t as: 

      t i it i i it it it k it k

i C i C i N i X

P s p s p P s p P s p P 

   

              (4) 

 

where a bar over a variable indicates the average of the variable over the base and end years, 
C denotes the set of continuing firms in the period, N denotes the set of entering firms, and X 
denotes the set of exiting firms. The first term is referred to as the within-firm effect, that is, the 
contribution to overall productivity growth of growth within the surviving firms. It will be positive if 
incumbents are on average improving their productivity; it will be negative if technical change is 
leaving incumbents behind. The second term is the between-firm effect and captures the 
outcome of the reallocation of output and inputs among surviving firms. It will be positive if the 
firms that gain employment share have above-average productivity. The third and fourth terms 
are identified as measuring the contribution of entering and exiting firms respectively. The last 
three terms, taken together, measure the contribution of firm turnover to aggregate productivity 
growth. Here, the contribution of entering and exiting firms to overall productivity growth is 
based on a comparison with an average firm in the period. Entrants contribute positively as long 
as entering firms are more productive than the average firm and exiting firms are less productive 
than the average firm. The net effect of entry and exit is sometimes taken as the sum of these 
two terms. 

The appropriateness of a particular decomposition like Equation (4) depends on the 
assumptions contained in the underlying formula regarding the replacement process. For 
purposes of calculating the contribution of entry to productivity growth, the Griliches and Regev 
(1995) decomposition assumes that an entrant replaces an average firm and an exitor is 
replaced by an average firm. While a useful construct for some purposes, it may hide the true 
gains from competition associated with entry—especially when the pattern of replacement 
differs from this assumption.  
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As demonstrated in Section 5, the replacement process can differ across industries in the same 
sector. In manufacturing, previous studies have shown that entrants basically replace exiters 
(Baldwin and Rafiquzzaman 1995; Baldwin and Gu 2006). These authors used a variant of the 
Griliches and Regev (1995) decomposition that recognizes this replacement process, by 
comparing the productivity of entrants to that of an exiting firm rather than to that of an average 
firm in order to measure the impact of entry. If entrants replace exiting firms, the effect of entry 
cannot be disassociated from the exit process. Only the net effect of entrants can be measured. 
In this case, the decomposition is: 

      t i it i i X it it X it k it k X

i C i C i N i X

P s p s p P s p P s p P 

   

              (5) 

 

where XP  is the base-year productivity of exiting firms. By construction, the fourth term in the 

decomposition is equal to zero. The third term measures the contribution of entry and exit (or 
net entry) to overall productivity growth when it is recognized that the contribution of the two 
processes cannot be separated—and captures the joint effect of turnover.  

Baldwin and Gu (2008) noted that this decomposition can be further adapted to recognize other 
replacement processes—such as the one that occurs in the Canadian retail trade sector—since 

the share of entrants in this sector is much larger than the share of exiters. Entrants here gain 
market share from incumbents that are in decline. In the services industries examined here, 
entrants in the truck transportation, transportation and warehousing, and business services 
industries also take market share from incumbents. To accord with this replacement process, 
the following decomposition can be used—see Baldwin and Gu (2008): 

 
     t i it i i D it it D it k it k D
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   

              (6) 

 

where DP  is the base-year productivity of continuing firms that contracted over a period. The 

third and fourth terms together measure the contribution of entrants displacing exiters and 
declining incumbents to overall productivity growth. The second term captures the effects of the 
replacement process within incumbents where the growers are assumed to replace those in 
decline. Equation (6) can be rewritten as: 
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              (7) 

 

where NP  is the end-year productivity of entering firms, NS  is the share of entering firms at the 

end of the period, and XS  is the share of exiting firms at the beginning of the period. The third 

term in the equation is the productivity difference between entrants and exiters, multiplied by the 
share of exiters. It measures the contribution of entrants displacing exiters. The fourth term in 
the equation is the productivity difference between entrants and declining incumbents, multiplied 
by the share of output and employment that entrants gained from declining incumbents. It is the 
contribution to overall productivity growth of entrants displacing incumbents. The sum of the 
third and fourth terms will be referred to here as the overall effect of entry that arises from the 
displacement of both exiters and declining incumbents. 

When the share of entrants ( NS ) is equal to the share of exiters ( XS ), as is the case for the 

manufacturing sector, Decomposition (7) becomes Decomposition (5). This decomposition is 
used here for truck transportation, transportation and warehousing, broadcasting and 
telecommunications, and business services. 
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Wholesale trade, air transportation, and financial services require a different decomposition 
since here continuing firms gained market share not only from incumbents that lost market 
share, but also from firms that exited the industry. In this case, Decomposition (5) or (7) would 
not accord with this replacement process. To account for growing incumbents displacing exiters, 
Equation (7) needs to be modified to: 
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  

              (8) 

 

where GP  is the base-year productivity of continuing firms that expanded over a period. The 

third term still accounts for the contribution of entrants displacing exiters to overall productivity 
growth. The fourth term in the equation is the productivity difference between gaining 
incumbents and exiters, multiplied by the share of output and employment that incumbents 
gained from exiters. It is interpreted here as the contribution to overall productivity growth of 
incumbents that gain market share by displacing exiters. The sum of the third and fourth terms 
will be referred to here as the overall effect of exit that arises from both entry and growing 
incumbents. 

The next section applies the decomposition from Equation (7) to transportation and 
warehousing, truck transportation, broadcasting and telecommunications, and business 
services. The decomposition from Equation (8) is applied to wholesale trade, air transportation, 
and financial services. Both decompositions are more likely than the Griliches and Regev (1995) 
decomposition to capture the particular nuances of the replacement process at work. 
Nevertheless, in order to allow comparisons to other studies that may have used a variant of the 
Griliches and Regev (1995) decomposition, the contribution to overall productivity growth for 
each industry is also calculated using this decomposition (Equation [4]). It is worth emphasizing 
that interpretations of each of these formulae need to take into account the pattern of turnover 
(whether the process appears to be one where new firms are replacing old ones or whether 
exits are just part of a restructuring where incumbents are disappearing even when there is no 
entry). 

6.1 Empirical evidence for the services industries 

In this section, all four-digit industries are treated as belonging to one sector—that is, the shares 
of individual firms are calculated relative to the overall sector. It is possible to calculate the 
impact of firm turnover within each four-digit industry separately within wholesale trade, 
business services, and financial services. The next section will present the results for the four-
digit industries within these three sectors. This will make it possible to examine how the results 
differ across industries within each sector.  

The decompositions of labour productivity growth for each industry are reported in Tables 13 
and 14, where Table 13 contains the decompositions for truck transportation, transportation and 
warehousing, business services, and broadcasting and telecommunications and Table 14, for 
wholesale trade, air transportation, and financial services. Each cell in the table contains the 
percentage-point contribution to total growth from each component of the decomposition.  
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Table 13  
Decomposition of labour productivity growth in services industries,¹ 2000 to 2007 

 
1. Excluding wholesale trade, air transportation and financial services. 
2.  Net entry is obtained in the Griliches and Regev (1995) decomposition while in the Baldwin and Gu (2008) decomposition, net 

entry is obtained from the sum of terms 3 and 4 of Decomposition 7. 
Notes: Authors’ calculations from T2-LEAP file. The numbers are employment weighted and represent the percentage-point 

contribution to overall change. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax 

Statistical Universal File. 

 
In an industry or sector where entrants gain little market share, most of the labour productivity 
growth should be accounted for by continuing firms—either by within-incumbent productivity 
growth or by shifts within the sector. Indeed, in broadcasting and telecommunications, the 
productivity growth of continuing firms is the predominant source of labour productivity growth. 
However, net entry still has a positive impact in this industry, though less than in other industries 
where entry is more intense. Approximately 20% of total labour productivity growth in 
broadcasting and telecommunications is due to entry and exit. The between-firm effect is close 
to zero: the effect of employment shifts from less productive firms to more productive continuing 
firms over the period had no impact on overall productivity growth.  

For the industries where entrants displace exiters and losing incumbents (business services, 
truck transportation, and transportation and warehousing), and are more productive than 
incumbents, entry contributes, often quite significantly, but the organic within-firm growth 
success of incumbents differs across sectors.  

In business services, productivity growth in incumbents is considerable and, therefore, the 
within-firm effect is an important source of labour productivity growth. In addition, the entry-and-
exit process had a strong impact on labour productivity growth over the 2000-to-2007 period, 
contributing about 40% of overall labour productivity growth. The between-firm effect is 
negligible: this indicates that shifts in employment from less productive to more productive 
continuing firms make little contribution to labour productivity growth in the sector. 

In contrast to business services, within-firm productivity growth in truck transportation is 
negative. Here, technological conditions led to declines in the productivity of incumbents, on 
average. This can occur for a number of reasons—the development of excess capacity as a 
result of competition, a failure to keep up with investment, or other management problems. 
However, as was the case with business services, entry and exit contributed significantly. In 
light of the negligible within-firm performance in this sector, entry and exit provide the 
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predominant source of labour productivity growth here—over 60%. Employment shifts within the 
incumbent sector also had a positive impact on labour productivity growth. 

In the case of transportation and warehousing, overall growth in labour productivity was low 
over the period and within-firm growth was negative, as it was in truck transportation. The 
predominant source of labour productivity growth comes from shifts in employment from less 
productive to more productive continuing firms. While the contribution of firm entry and exit is 
positive, it is small because there is little difference in the productivity of entrants and exiters. 
Turnover matters here for productivity growth, but it is the shifts within the continuing sector, not 
the shifts due to the replacement of exiters with entrants, that are more important. That the 
impact of entry is less here than in the other two industries that are in this group accords with 
the lower importance of entry herein relative to the other two sectors and the small difference in 
productivity between entrants and exiters. 

Table 14 
Decomposition of labour productivity growth in wholesale trade, air transportation  
and financial services, 2000 to 2007 

 
1. Net entry is obtained in the Griliches and Regev (1995) decomposition while net exit is obtained in Decomposition 8. 
Notes: Authors’ calculations from T2-LEAP file. The numbers are employment weighted and represent the percentage-point contribution 

to overall change. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax 

Statistical Universal File. 

 

In summary, in the group of firms where entry is high and these firms replace exiters as well as 
declining incumbents (truck transportation, business services, and transportation and 
warehousing), turnover from entry makes a major contribution to overall productivity growth. In 
two of these industries (truck transportation, and transportation and warehousing), turnover 
within the incumbent sector also makes a significant contribution. As was demonstrated 
previously, turnover within the incumbent sector is generally higher where turnover due to entry 
and exit is higher. Turnover from both sources together generates productivity growth in all 
three of the industries in this group.  

In the industries where growing incumbents displace exiters (air transportation, financial 
services, and wholesale trade—industries where entry is a little less important), the predominant 

sources of labour productivity growth also differ (Table 14), partially because the entry 
conditions differ so markedly across the three industries that fall in this group. 

In the wholesale trade sector, the majority of labour productivity growth is due to growth within 
an average firm in the sector. The contribution of the within-plant component accounted for 
about 50% of labour productivity growth. However, this industry had substantial turnover as a 
result of shifting market share within incumbents and as a result of entry and exit. Both these 
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forms of turnover had a positive impact on labour productivity growth—18% coming from shifts 
within incumbents and 30% from entry and exit. The effect of growing incumbents displacing 
exiters accounts for 6% of labour productivity growth. 

As was the case with the wholesale trade sector, the predominant source of labour productivity 
growth in air transportation over the 2000-to-2007 period is due to growth within an average firm 
in the sector. However, here entry is relatively unimportant quantitatively and contributes little to 
productivity growth. 

Finally, for the financial services sector, the two sources of labour productivity growth over the 
2000-to-2007 period are due to turnover—from the shift of resources from less productive to 
more productive incumbent firms. And while entry is less important here than in many other 
services industries, there is a substantial exit rate of less productive firms that is an important 
contributor to productivity growth—though in this industry, exit is driven entirely by growing 
incumbents rather than by new firms. 

6.2 Empirical evidence for wholesale trade, business services and 
financial services at the industry level 

This section examines the contribution of firm turnover within the wholesale trade, business 
services, and financial services sectors, assuming that entrants replace firms within each 
industry rather than across industries. The Baldwin and Gu (Equation [7]) decompositions are 
used in each case. The decompositions for the growth in labour productivity over the 2000-to-
2007 period are presented in Tables 15, 16 and 17, for wholesale trade, business services, and 
financial services, respectively. 

In the wholesale trade sector, entry and exit make a positive contribution to labour productivity 
growth in 23 out of the 25 wholesale trade industries. In two of these cases, entry and exit are 
the predominant source of labour productivity growth. The industry-level results confirm the 
findings of the previous section: firm entry and exit are an important source of productivity 
growth in this sector. It is also the case that turnover within incumbents in the wholesale trade 
sector matters: for about half of the industries, firm turnover that comes from restructuring in 
existing firms (between-firm effect) accounts for some of labour productivity growth.  

In business services, in cases where labour productivity growth is positive, entry and exit, along 
with growing productivity growth for continuing firms, make a positive contribution to this growth. 
In many of these cases, the between-firm effect is actually negative. The industry-level results 
for business services confirm that entry and exit have a positive impact on labour productivity 
growth.  

In financial services, the effect of entry and exit on labour productivity growth is variable. In 
industries where labour productivity growth is positive, productivity growth of continuing firms 
accounts for the largest contribution to productivity growth. The contributions of net entry vary 
from negative to positive and are not consistent across industries. The aggregate results accord 
only with those in a subset of industries. 
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Table 15 
Decomposition of labour productivity growth for wholesale trade industries at the  
NAICS four-digit level, 2000 to 2007 

 
Notes: Authors’ calculations from T2-LEAP file. The results are based on the decomposition method of Baldwin and Gu (2008). The simple 

average calculated above may differ from the average for the total wholesale trade sector presented in Table 3. This difference can 
be attributed to the employment shares used. These shares are used to calculate the weighted average of labour productivity 
across industries. ―NAICS‖ stands for ―North American Industry Classification System.‖ 

Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax 
Statistical Universal File. 
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Table 16 
Decomposition of labour productivity growth for business services industries at the  
NAICS four-digit level, 2000 to 2007 

 
Notes: Authors’ calculations from T2-LEAP file. The results are based on the decomposition method of Baldwin and Gu (2008). The 

simple average calculated above may differ from the average for the total business services sector presented in Table 3. This can 
be attributed to the employment shares used. These shares are used to calculate the weighted average of labour productivity 
across industries. ―NAICS‖ stands for ―North American Industry Classification System.‖ 

Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax 
Statistical Universal File. 

 
 

Table 17 
Decomposition of labour productivity growth for financial services industries at the  
NAICS four-digit level, 2000 to 2007 

 
1. NAICS stands for North American Industry Classification System. 
Notes: Authors’ calculations from T2-LEAP file. The results are based on the decomposition method of Baldwin and Gu (2008). The 

simple average calculated above may differ from the average for the total financial services sector presented in Table 3. This can 
be attributed to the employment shares used. These shares are used to calculate the weighted average of labour productivity 
across industries. ―NAICS‖ stands for ―North American Industry Classification System.‖ 

Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax 
Statistical Universal File.  
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7 Conclusion 

The literature on the subject of competition has provided growing evidence on the link between 
firm turnover and productivity growth. While most studies have focused on the manufacturing 
sector and more recently on the retail trade sector, this paper contributes to the literature by 
examining firm turnover and productivity growth in various other services industries in Canada.  

Two sets of conclusions emerge from this study. The first has to do with the general patterns 
that complement earlier work on Canadian manufacturing and retailing. The general findings 
that emerge are the following:  

There are fewer differences across industries with respect to exit rates than there are with 
regard to entry rates. This suggests a pattern of adjustment that is the result of a relatively 
constant percentage of firms becoming uncompetitive each year whereby resources are 
reallocated to those industries in which entry opportunities are most favourable, as a result of 
either demand and regulatory conditions or market structure. 

The effectiveness of entry (measured as market share captured) differs considerably more 
across industries than does its intensity (measured in terms of the percentage of new firms 
experimenting with entry at any point in time). 

The effectiveness of entry is closely related to entry conditions that facilitate entry on a relatively 
large scale and at high relative productivity. When entry conditions permit or encourage entry at 
a relatively large size, both short- and long-run entry rates are larger when calculated on the 
basis of metrics related to market share or employment share. 

The failure process within entrants (as measured by failure or hazard curves) is similar across 
industries. The percentage of entrants remaining after six years is quite similar in the various 
services industries. The failure process does differ in terms of the impact of suboptimal size and 
productivity on the probability of failure. In industries where entrants are relatively large at birth, 
the penalty for entry at suboptimal size or productivity is higher. 

There is very little increase in an average entrant’s relative productivity after birth. 

Entrants start with a size disadvantage, experience higher failure rates that are inversely 
proportional to birth size and grow more quickly when they have less of a size disadvantage at 
birth.  

Industries with higher turnover from entry and exit generally have higher turnover within the 
incumbent sector.  

The extent to which incumbents as a group gain market share at the expense of entrants and 
exiters differs across industries, but the differences are not large. 

The entry-and-exit process that replaces less productive exiters with more productive entrants 
contributes a substantial proportion of overall productivity growth in industries where entry 
conditions facilitate higher effective entry.  

Even when new, more productive entrants are not emerging to replace less productive existing 
firms that are failing, gains in productivity can occur when restructuring leads to the exit of less 
productive businesses. Productivity growth comes in some industries from a dynamic growth 
process that is characterized by new firms replacing dying, less productive exiters and in other 
industries from the least productive firms exiting as a result of competition from incumbents.  

Turnover within the incumbent sector also contributes to productivity growth, but less so than 
does entry and exit. 
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Productivity growth also comes from organic improvements within incumbents—that is, from 
growth within existing firms. However, this source is not always positive. There are some 
industries where productivity of an average incumbent falls—perhaps because the industry is 
adjusting to a decline in demand, or because technology is changing and incumbents are not 
adapting well. 

The second set of conclusions that emerges relates to how the services industries examined 
here fit into this overall pattern. These are the specific insights emerging from the services 
industries studied here—business services, truck transportation, wholesale, transportation and 
warehousing, air transportation, financial services, and broadcasting and telecommunications. 

Earlier work found large differences between the manufacturing and the retail sectors. The latter 
had much higher effective entry rates (measured in terms of market share) because the relative 
size of entrants was higher. And the contribution of entry to productivity was much higher for 
that reason. Of interest here is whether the other services industries resemble the retail sector 
more than they do manufacturing or whether there is a broad spectrum of models in the 
services sector. 

Over the 2000-to-2007 period, long-term entry rates, calculated using the share of firms, are 
highest in business services (60%) and truck transportation (57%) and lowest in air 
transportation (35%). Exit rates range from 35% in wholesale trade to 48% in broadcasting and 
telecommunications. Wholesale trade is the industry that has the lowest rates. There are 
therefore large differences across the services sector in terms of turnover intensity from entry 
and exit. 

The cross-industry differences become larger when entry is measured in terms of market share 
captured because of differences in the relative size of successful entrants. At birth, entrants are 
smaller than incumbents in all industries, but their relative size is largest in business services 
and truck transportation. Entrants in business services are almost 60% as large as surviving 
firms, followed by truck transportation at 52%, with wholesaling and broadcasting and 
telecommunications around 32%. These differences magnify the lead that business services 
and truck transportation have with respect to effective entry rates. The 2000-to-2007 effective 
entry rate in these two industries is over 20%, while it is less than 10% in the remainder.  

In truck transportation and business services, entrants at birth are more productive than 
incumbents. These industries then most resemble the retail sector both with regards to their 
higher effective entry rate, the large relative size of entrants, their high relative productivity and 
large differences between the relative productivity of entrants and exiters. Wholesaling along 
with transportation and warehousing come next with regards to their entry effectiveness. The 
entrants in these two industries have either relatively lower productivity or less of a productivity 
advantage over exiters than those in the first two service industries. Broadcasting and 
telecommunications, air transportation, and financial services follow with the lowest effective 
entry rates; entrants in these industries are relatively smaller and relatively less productive. 

The survival pattern of entrants is similar across most services industries, and similar to the 
survival pattern of entrants in the manufacturing and retail trade sectors. Entrants that are larger 
and more productive are more likely to survive. These factors are particularly important in 
business services and wholesale trade The exit rate of new firms in broadcasting and 
telecommunications is higher than that of new firms in the rest of the services group. 

The replacement process varies across the industries examined in this paper. Most of the shifts 
in market share in the broadcasting and telecommunications industry take place among 
incumbents. The intensity of entry, as measured by the percentage of firms that are new, is high 
in this industry, but entrants are much smaller and much less productive than surviving firms 
and effective entry is, therefore, less important.  
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In air transportation, wholesale trade, and financial services, incumbents gain market share at 
the expense of entrants and exiters, which leads to growth in market share in the incumbent 
group. These industries are characterized by large firms that benefit from scale economies.  

The replacement process in truck transportation and business services most closely resembles 
the replacement process in the retail trade sector, where entrants gain a large proportion of 
market share from exiters as well as from incumbents. These entrants are more productive than 
both exiters and incumbents. 

These are also the industries where turnover due to entry and exit contributes substantially to 
productivity growth—though this source was not as dominant as in retailing, where entry and 
exit accounted for all of productivity growth. Firm turnover positively contributes to overall labour 
productivity growth in all industries. In those industries where entry rates are highest, such as 
truck transportation and business services, the entry process contributes significantly to 
productivity growth. Shifts in employment shares within the incumbent sector also contribute 
positively to productivity growth in some industries (truck transportation, transportation and 
warehousing, and wholesaling), but they are generally not as important as the contribution from 
entry and exit. 

The importance of organic growth within incumbents is an important source of productivity 
growth in wholesale trade, air transportation, broadcasting and telecommunications, and 
business services. However, incumbents in truck transportation experience negative productivity 
growth.  

These findings confirm that there is a broad spectrum of patterns in firm turnover and in its 
effect on productivity growth across the services industries studied here. The business services 
and truck transportation industries most resemble the retail trade sector in terms of relative 
importance of entry and its contribution to productivity growth. However, even here, entry does 
not contribute the same amount to total productivity growth. Wholesale trade follows but has 
less turnover and a smaller contribution of this turnover to productivity growth than is found in 
business services and truck transportation. Elsewhere, in air transportation, financial services 
and broadcasting and telecommunications, different dynamics are at work, and there is 
generally less turnover. 
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Appendix 

Table A1 
Hazard rate of firm exits in services industries, regression results 

Table A1
Hazard rate of firm exits in services industries, regression results

 
Notes: All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System. Estimates are statistically significant at the 5% 

significance level. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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Table A2 
Post-entry growth in relative multifactor productivity of new firms in services industries—using ordinary least squares 

Table A2
Post-entry growth in relative multifactor productivity of new firms in services industries—using ordinary least squares

 
1. These results are also shown in Table 7. 
Notes: All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System and entry cohort. The weighted regression for labour 

productivity uses average labour units as weights, and the weighted regression for multifactor productivity uses sales as weights. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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Table A3 
Post-entry growth in multifactor productivity of new firms in services industries—using weighted least squares 

Table A3
Post-entry growth in multifactor productivity of new firms in services industries—using weighted least squares 

 
Notes: All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System and entry cohort. The weighted regression for 

labour productivity uses average labour units as weights, and the weighted regression for multifactor productivity uses sales as weights. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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Table A4 
Post-entry growth in output of new firms in services industries—using weighted least squares 

Table A4
Post-entry growth in output of new firms in services industries—using weighted least squares

 
Notes: All regressions control for fixed effects for industries at the four-digit level of the North American Industry Classification System and entry cohort. The weighted regression for output 

uses output as weights. 
Sources: Statistics Canada, Longitudinal Employment Analysis Program database; and Canada Revenue Agency, Corporate Tax Statistical Universal File. 
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