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Abstract 

This paper examines the role of firm characteristics in accounting for the between-firm average 
employment earnings dispersion in the Canadian business sector between 2002 and 2015. It 
uses two decomposition methods to analyze the level of and changes in the between-firm average 
employment earnings dispersion by firm characteristics, such as productivity, globalization status 
(importing, exporting, foreign ownership), technology intensity, firm size, firm age, industry and 
geographic region. The analysis shows that the between-firm average employment earnings 
dispersion has been declining at an annual rate of -0.09%, as measured by the mean logarithmic 
deviation dispersion index. The converging earnings between frontier and non-frontier firms 
account for about one-third of the aggregate decline. Converging earnings between industrial 
sectors and geographical regions are other important factors, contributing 9% and 7%, 
respectively, to the aggregate decline.  

 

Keywords: earnings dispersion, productivity, globalization, technological change 

JEL No.: D2, D3, F6, J3, O3 
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Executive summary 

An extensive literature examines how the dispersion of individuals’ earnings has evolved over 
time. The literature examines whether these changes are attributed to changes in average 
earnings of workers with different characteristics (e.g., young versus old, male versus female and 
lower education versus higher education), or changes in workforce composition. The literature 
also recognizes that firm characteristics and the dispersion of average employment earnings 
between firms can play an important role in understanding the dispersion of individuals’ earnings.  

This paper provides, for the first time, evidence for Canada on the dispersion of average 
employment earnings between firms, where the average employment earnings of a firm are 
calculated by dividing the firm’s annual payroll by the number of employees in a year. Specifically, 
this paper shows how the dispersion has changed over the 2002-2015 time period using several 
standard dispersion measures, and the contributions of firm characteristics in accounting for the 
dispersion at a point in time and to changes in the dispersion.  

This study is relevant in the context of the increase in the relative productivity of the most 
productive firms compared with all other firms in Canada and in other member countries of the 
Organisation for Economic Co-operation and Development since 2000. Greater productivity 
dispersion among firms may lead to higher average employment earnings dispersion and more 
dispersion in individuals’ earnings.  

This study finds that, when measured by the Gini coefficient, the dispersion in average 
employment earnings for firms is comparable in size to the income dispersion for individuals. 
Thus, changes in the between-firm earnings dispersion can be important in explaining the 
dispersion in individuals’ earnings. 

This study finds that, when measured by the mean logarithmic deviation dispersion index, the 
percentage difference between the average employment earnings of a randomly selected firm 
and the average was 36.7% in 2015. The mean logarithmic deviation dispersion index is the focus 
of this study’s detailed analysis because it is a standard measure of dispersion, because the 
movements in the index are consistent with most of the other dispersion measures examined, 
and because it can be easily decomposed. Among the firm characteristics taken into account, 
differences in average employment earnings between frontier (the top 10th percentile of firms in 
terms of labour productivity) and non-frontier firms (all other firms), and between firms in different 
industries accounted for the largest shares (12.1% and 10%, respectively) of the 36.7%. The 
majority of the dispersion in average employment earnings was accounted for by dispersion within 
the different firm categories.     

Several dispersion measures were also used to assess the change in dispersion over time, and 
the results vary depending on the measure used. Most of the measures tend to suggest that the 
dispersion in average employment earnings has not changed significantly, or has fallen slightly. 
Estimates range from a -0.7 to a 0.1 average annual percent change in dispersion over the period 
from 2002 to 2015. A decomposition of the -0.09 average annual percent change in the mean 
logarithmic deviation dispersion index between 2002 and 2015 shows that converging earnings 
between frontier and non-frontier firms explain roughly one-third of the decline—the largest 
fraction that can be associated with a firm characteristic when all characteristics are considered 
simultaneously. 

Overall, the difference in average employment earnings between frontier and non-frontier firms is 
important in accounting for the dispersion and change in the dispersion in average employment 
earnings. These findings do not support the hypothesis that the growing productivity dispersion is 
leading to more earnings dispersion since average employment earnings between frontier and 
non-frontier firms are converging. 
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1 Introduction 

In Canada, the earnings dispersion between workers rose from the 1970s to 2000, and has since 
remained stable.1 To study the patterns of earnings dispersion, researchers have focused on 
employee characteristics. For instance, the earnings dispersion in Canada was shown to be 
associated with earnings differences between older and younger workers (Morissette, Picot and 
Lu 2012), between workers with higher and lower education (Boudarbat, Lemieux and 
Riddell 2010), and between male and female workers (Baker and Drolet 2010). This paper takes 
a different approach and examines between-firm employment earnings dispersion and the role of 
firm characteristics in explaining the evolution of between-firm average employment earnings 
dispersion. 

The literature provides evidence on the importance of between-firm effects in explaining total 
earnings dispersion. Barth et al. (2016) and Song et al. (2018) found that, in the United States, 
much of the increase in earnings dispersion among individuals since the 1970s was the result of 
increased earnings dispersion between firms, not increased earnings dispersion within firms. 
Dunne et al. (2004) reached a similar conclusion for manufacturing plants in the United States; 
using establishment-level data from 1975 to 1992, they argued that the between-plant component 
(within industries) of the total wage dispersion played the main role, and that its importance grew 
over the period examined. These results are consistent with those of Faggio, Salvanes and Van 
Reenen (2010), who found that, in the United Kingdom, the growth of between-firm dispersion 
(again, within industries) appeared to be the dominant reason for the increase in wage dispersion 
from 1984 to 2001. Alvarez et al. (2018) showed that firm effects accounted for 40% of the total 
decrease in earnings dispersion in Brazil between 1996 and 2012. The remainder came from 
worker effects (29%) and a weaker link between observable firm characteristics and worker pay 
(30%). Alvarez et al. (2018) also cited papers with similar conclusions about the importance of 
firm characteristics in explaining wage dispersion in Germany, Italy, Portugal, Brazil, Sweden and 
Denmark. Finally, Berlingieri, Blanchenay and Criscuolo (2017) emphasized that changes in 
between-firm dispersion played a significant part in the change in the overall earnings dispersion 
in member countries of the Organisation for Economic Co-operation and Development (OECD). 

The drivers of between-firm effects have also received attention. Dunne et al. (2004) and 
Faggio, Salvanes and Van Reenen (2010) examined the role of skill-biased technical changes, 
whereby heterogeneous diffusion of new technology across firms and industries (e.g., uneven 
computer adoption) leads to a rise in the wages of skilled workers relative to unskilled workers. 
Fortin and Lemieux (2015) showed that the growth in the extractive resources sectors in Canada 
benefited less-educated and younger workers the most, and thereby reduced the wage dispersion 
in Newfoundland and Labrador, Saskatchewan, and Alberta. Goldschmidt and Schmieder (2015) 
looked at the outsourcing activity of firms (e.g., relying on contractors, temp agencies and 
franchises instead of hiring employees directly) and found that the outsourcing of cleaning, 
security and logistics services alone has accounted for around 10% of the increase in German 
wage dispersion since the 1980s.  

This paper delves deeper into the contribution of firm characteristics to the dispersion of 
between-firm average employment earnings in Canada. It examines the underlying 
characteristics that have pulled firms apart or pushed them closer together in terms of average 
employment earnings. The evidence was established using linked firm microdata databases for 
the period from 2002 to 2015. Specifically, the core information on firms was obtained from 
Statistics Canada’s National Accounts Longitudinal Microdata File (NALMF) dataset. The NALMF 
allows to follow firms over time and contains key information—such as employment, earnings, 
industry and geography—and variables necessary to compute labour productivity. The NALMF 

                                                 
1. For income dispersion in Canada, see Saez and Veall (2005); Veall (2012); Fortin et al. (2012); Fortin and 

Lemieux (2015); Heisz (2016); and Gee, Liu and Rosell (2020). For other countries, see Heisz (2016); Berlingieri, 
Blanchenay and Criscuolo (2017); and Berlingieri et al. (2017). 
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was then linked to other firm microdata sources to obtain additional information, such as imports 
and exports (Canada Border Services Agency [CBSA] dataset for imports, Trade by Enterprise 
Characteristics [TEC] database, and Annual Survey of Manufactures [ASM] for exports) and 
foreign-ownership status (file from Statistics Canada’s Industrial Organization and Finance 
Division, supplemented by the Business Register File). Firms differ in productivity; participation in 
global production; intensity of technological change and investment; and other attributes such as 
size, age, industry and geographic location. 

This analysis begins by showing trends in several standard dispersion indices, including the Gini 
coefficient, percentile ratios, generalized entropy (GE) indices (e.g., Theil’s L and T) and Atkinson 
indices. Despite differences between regions of the earnings distribution, these indices tend to 
suggest that the between-firm average employment earnings dispersion was stable and fell 
slightly at the national level between 2002 and 2015. 

Next, the paper presents summary statistics on average employment earnings, the proportion of 
firms in the population, and within-group earnings dispersion by firm type. Firm types include 
frontier firms (defined as the top 10th percentile of firms in terms of labour productivity) versus 
non-frontier firms (all other firms), importers versus non-importers, exporters versus 
non-exporters, domestic-controlled versus foreign-controlled firms, capital intensity and research 
and development (R&D) intensity, firm age, firm size, industry, and location.  

Two decomposition methods are then presented to quantify the contribution of firm characteristics 
to the evolution of between-firm average employment earnings dispersion. The first 
decomposition follows Jenkins (1995) and considers each firm’s characteristics separately. It 
examines how much of the total dispersion in between-firm average employment earnings is 
attributed to the dispersion within each group, and how much is attributed to earnings differences 
between groups. Next, a decomposition of the changes over time is implemented, following 
Mookherjee and Shorrocks (1982) and Jenkins (1995). Finally, to measure the contributions of all 
factors simultaneously, a second decomposition method that relies on a regression-based method 
(Fields 2003) is used.  

The analysis shows that the between-firm average employment earnings dispersion has been 
declining at an annual rate of 0.09%, as measured by the mean logarithmic deviation dispersion 
index. All firm characteristics examined in this paper significantly affect the between-firm average 
employment earnings dispersion, but the converging earnings between the productivity frontier 
and non-frontier firms are the most important factor and explain approximately one-third of the 
aggregate decline.  

The results suggest that the increasing productivity dispersion between frontier and non-frontier 
firms in Canada (Gu, Yan and Ratté 2018; Gu 2020) during the 2000s was not accompanied by 
a coinciding increase in the between-firm average employment earnings dispersion. This 
contrasts with evidence found for other OECD member countries (Berlingieri, Blanchenay and 
Criscuolo 2017). Two differences can be noted between the results for Canada and other OECD 
member countries. First, the between-firm average employment earnings dispersion has been 
stable and has declined slightly in Canada, but it has increased in the other countries.2 Second, 
the widening of the between-firm average employment earnings dispersion has been attributed 
to a widening of the productivity gap in other OECD member countries. This relationship is less 
clear in Canada, since these results suggest a convergence of average earnings between the 

                                                 
2. Berlingieri, Blanchenay and Criscuolo (2017) mention that their own results, unreported in their study, show a 

decrease in wage dispersion for Canada. 
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productivity frontier and non-frontier firms.3 It should be noted, however, that evidence from other 
countries is mostly derived from an analysis of percentile ratios (i.e., a comparison of two specific 
points of the earnings distribution, such as the 90th and 10th percentiles, or the 50th and 
10th percentiles), whereas this analysis takes the whole distribution into account. 

This paper is organized as follows: Section 2 provides a description of the data sources and the 
classification of firm groupings. Section 3 presents the between-firm average employment 
earnings dispersion in Canada and statistics by firm groups. Section 4 outlines the two 
decomposition methods. Section 5 presents results of the decomposition methods. Section 6 
concludes. 

2 Data and summary statistics  

2.1 Data sources and measurements 

The data are mainly drawn from Statistics Canada’s NALMF for 2002 to 2015. The NALMF is an 
enterprise-level dataset that uses administrative tax records from the Canada Revenue Agency 
and data from the Business Register File. In each annual cross-section, the NALMF universe is 
defined as all enterprises in Canada that filed a Corporation Income Tax Return (T2), statements 
of remuneration paid (T4 slips), or Payroll Deduction Accounts (PD7). The file contains 
information on the core variables of interest for this study: total employment, earnings, labour 
productivity, capital intensity, R&D intensity, firm age, industry and province. 

In this paper, the measure of total employment is the average monthly employment from the PD7, 
or the variable T4_ILU when the PD7 is missing.4 The labour cost is measured using payroll data 
from T4 slips, or payroll data from the PD7 when T4 slips are missing. Average employment 
earnings at the firm level are derived by dividing labour cost by total employment. Labour 
productivity is measured as value-added output divided by total employment, where value-added 
output is computed as the sum of profit (net income before tax) and labour cost.5 Labour 
productivity and employment earnings are all deflated by industry-level deflators derived from the 
Canadian Productivity Accounts.6 Capital intensity is calculated as total tangible assets (building, 
machinery and equipment) divided by total employment, and R&D intensity is calculated as total 

                                                 
3. Using a Canadian matched employer–employee database, Gee, Liu and Rosell (2020) found that overall earnings 

inequality declined slightly between 2001 and 2013, and that firm-level labour and multi-factor productivity 
dispersion increased over that period. They found a positive correlation between productivity and between-firm 
earnings dispersion (measured with a different method than the one used in this paper), which seems to support 
the findings of Berlingieri, Blanchenay and Criscuolo (2017). 

4. The T4_ILU variable is the sum of individual labour units (ILUs) for an enterprise. It is calculated by summing all 
ILUs from submitted T4s with valid social insurance numbers (SINs). The ILU is calculated for a given 
individual– enterprise combination by dividing the individual’s pay at the enterprise by total pay for that SIN. 

5. The results are not sensitive to whether capital cost allowance is included as part of the profit. 
6. An industry-level implicit price deflator for unit of labour was derived by taking the ratio of labour compensation over 

the quantity index of labour. To base this price index in 2007, this ratio was further divided by the quantity index of 
labour from 2007 (i.e., Index, 2007 = 1). Similarly, an industry-level implicit price deflator of capital services with 
base 2007 was derived using the cost of capital services and the quantity index of capital services. These series 
were obtained from Statistics Canada Table 36-10-0217-01. 
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R&D expenditure divided by total employment. Finally, restrictions imposed on the dataset leave 
11,860,773 observations in the analytical file from the NALMF.7 

Additional information on firm characteristics with respect to globalization indicators was also 
extracted for 2002 to 2015. Specifically, data on imports, exports and foreign ownership were 
retrieved from different sources. First, the total dollar value of imports was obtained from the 
CBSA dataset for each firm that could be matched in the NALMF. Second, the total dollar value 
of exports was extracted from two sources: the TEC database for 2010 to 2015, and the ASM for 
2002 to 2009.8 Finally, information on whether firms were foreign-controlled or 
domestic-controlled was based on a special file from Statistics Canada’s Industrial Organization 
and Finance Division, supplemented by ownership information from the Business Register File. 
All datasets combined yield 11,802,300 observations, of which 1,414,358 have import values and 
479,882 have export values. 

2.2 Firm groups 

The decomposition strategy adopted in this paper relies on distinguishing within-group and 
between-group effects. These firm groups are presented in Table 1 and include the following 
factors: productivity, three globalization indicators (importer, exporter, foreign ownership), 
two technology indicators (capital intensity and R&D intensity), firm size, firm age, industry and 
region. These groups cover an array of firm characteristics and have the advantage of being 
available in the analysis dataset. 

                                                 
7. Because the focus is on the business sector, the industries studied do not include educational services 

(North American Industry Classification System [NAICS] 61), health care and social assistance (NAICS 62), or 
public administration (NAICS 91). Also, to ensure coherent results, restrictions were imposed on the NALMF data. 
Hence, employment was restricted to values greater than 0.5, which is equivalent to restricting the analysis to firms 
with at least one employee for at least six months. Also, both earnings and labour productivity were restricted to 
strictly positive values, and observations with missing NAICS codes were dropped. Furthermore, outliers with 
respect to labour productivity and earnings were dropped. The outliers at the bottom of the distributions are the 
observations below 1 5*Q IQR , and the outliers at the top of the distributions are the observations above 

3 5*Q IQR , where 1Q  is the 25th percentile, 3Q  is the 75th percentile and IQR  is the interquartile range. It 

should be noted that the usage of 5* IQR  is less restrictive than the conventional 3* IQR  (e.g., Kremp 1995). 

This was used to keep as much meaningful economic data as possible. The results were qualitatively robust to the 
inclusion of all observations. 

8. Unlike the ASM, which covers only manufacturing firms, the TEC data cover both manufacturing and 
non-manufacturing firms. The strategy adopted here implicitly assumes that non-manufacturing firms were 
non-exporters before 2010. The aggregate statistics between 2002 and 2009 are adjusted to reflect the break in 
the data source. 
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3 Trends in between-firm average employment earnings 
dispersion in Canada 

This section serves as a base for the decomposition exercises that are implemented in the 
sections below. It summarizes the between-firm average employment earnings dispersion levels 
(overall and by firm grouping).  

Potential factors Decomposition groups Definition
Productivity Frontier versus non-frontier firms 1 = Frontier firms 

(top 10th percentile of firms in terms of labour productivity in a year) 
0 = Non-frontier firms (the remaining firms)

Importers versus non-importers 1 = Importer (firms with a positive value of imports)                            
0 = Non-importer (remaining firms)

Exporters versus non-exporters 1 = Exporter (firms with a positive value of exports)                            
0 = Non-exporter (remaining firms)

Foreigned-controlled versus domestic 1 = Foreign-controlled                                                                     
0 = Domestic 

Tangible capital per employee 1 = Firms with intangible intensity greater than mean by year             
0 = Firms with intangible intensity less than mean by year

Research and development per 
employee

1 = Firms with research and development intensity greater than 
mean by year                                                         
0 = Firms with research and development intensity less than mean 
by year

Firm size Firm size status 1 = Small firms (0 to 99 employees)                                                 
2 = Medium firms (100 to 499 employees)                                        
3 = Large firms (500 or more employees)

Age Old versus young 1 = Old (if age > mean age) by year                                                 
0 = Young (if age < mean age) by year

Industry North American Industry Classification 
System two-digit level

21 industries, excluding: 
Educational services (61) 
Health care and social assistance (62) 
Public administration (91)

Geographical Provinces 1 = Alberta 
2 = British Columbia 
3 = Manitoba 
4 = New Brunswick 
5 = Newfoundland and Labrador 
6 = Nova Scotia 
7 = Northwest Territories 
8 = Nunavut 
9 = Ontario 
10 = Prince Edward Island 
11 = Quebec 
12 = Saskatchewan 
13 = Yukon

Table 1 
Firm groups and factors influencing earnings dispersion

Source: Statistics Canada. 

Globalization

Technology
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3.1 Between-firm average employment earnings dispersion 

Economists regularly use a list of indices to measure income dispersion. These indices include 
the Gini coefficient, percentile ratios (e.g., p90/p10 and p75/p25), the GE class (GE[ ] for   = -1, 
0, 1, 2) and the Atkinson class (A[ e ], for e  = 0.5, 1, 2). When the data described in Section 2 are 
used, 6 out of 10 dispersion indices concur in suggesting that between-firm average employment 
earnings dispersion was more or less stable from 2002 to 2015 (Chart 1 and Table 2). However, 
the preferred and most commonly used measure shows a slight decline in the employment 
earnings dispersion. 

 

0.2
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0.6

0.8
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1.2

1.4

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

index (2002=1)

p90/p10 ratio p75/p25 ratio
GE(-1) Mean log deviation (GE[0])
Theil index (GE[1]) Half the square of the coefficient of variation (GE[2])

Percentile ratios and general entropy

0.2

0.4

0.6

0.8

1.0

1.2

1.4

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

index (2002=1)

Gini Atkinson (a = 0.5) Atkinson (a = 1) Atkinson (a = 2)

Gini and Atkinson

Chart 1
Trends in the between-firm average employment earnings dispersion in the Canadian business 
sector

Notes: The p90/p10 and p75/p25 ratios represent the income ratios between the 90th and 10th income percentiles, and between the 75th and 25th 
income percentiles, respectively. GE: general entropy; p: percentile.
Source: Statistics Canada, authors' calculations.
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On one hand, the percentile ratios (p90/p10 and p75/25) suggest a slight widening of the earnings 
gap between the top and bottom of the distribution (0.01% and 0.09% per year, respectively). 
This result aligns with findings for Canada from Gee, Liu and Rosell (2020), who used a percentile 
ratios definition and found an increase in between-firm dispersion from 2001 to 2013. This result 
is also consistent with the findings of Berlingieri, Blanchenay and Criscuolo (2017), which show a 
widening of the earnings dispersion for other OECD member countries. However, the limitation of 
the percentile ratios is that they report the earnings differences between specific segments of the 
distribution (e.g., earnings differences between the 90th and 10th percentiles). The percentile 
ratios are therefore easy to communicate, but do not reflect all changes in dispersion. 

On the other hand, indices like the GE indices, the Atkinson indices and the Gini coefficient tend 
to indicate a slight narrowing of the between-firm average employment earnings gap. These 
indices have the advantage of responding to all changes in the earnings distribution, with varying 
sensitivity to different parts of the distribution (controlled by the parameters   for the GE and 
e  for Atkinson).9  

For standard parameters, the analysis indicates a slight narrowing of the earnings gap 
(e.g., -0.09% for GE[0], -0.69% for GE[1], -0.15% for the Gini and -0.35% for A[0.5]). However, 
for extreme parameters that add sensitivity to the lower tail of the distribution (GE[-1]) or more 
aversion to dispersion (A[2]), the analysis suggests a widening of the earnings gap (0.81% per 
year for GE[-1] and 0.34% per year for A[2]). It should be noted that these trends are robust to 
the treatment of the outliers.10  

The suggested negative trend in this between-firm average employment earnings dispersion is 
consistent with evidence on aggregate earnings between workers. Indeed, between 1976 and 
2016, the evolution of the Gini coefficients for market income, total income and after-tax income 
shares similar trends with that depicted here (Chart 2). A closer look at market income—the 
income concept that is closer to the definition used in this paper—shows two distinct periods: a 
period of rising dispersion from 1976 to 2000, followed by a period of relative decline in dispersion 
where the Gini coefficient fell but remained, within a narrow range, around the level reached in 
2000. This result is also reported by Heisz (2016). 

                                                 
9. See World Bank (2005) for a detailed explanation. In summary, for the GE class, the parameter   represents the 

weight given to distances between incomes at different parts of the income distribution. For lower values of  , GE 
is more sensitive to changes in the lower tail of the distribution. For higher values, GE is more sensitive to changes 
in the upper tail. For the Atkinson class, e  measures aversion to dispersion, and it controls the social utility gained 
by complete redistribution of a given income.  

10. The results for outliers are available from the authors. 

2002 2015
number number percent

Income ratio: 90th versus 10th percentile 700 701 0.01
Income ratio: 75th versus 25th percentile 271 274 0.09
General entropy (-1) 62 69 0.81
Mean log deviation (general entropy [0]) 37 37 -0.09
General entropy (1) 46 42 -0.69
General entropy (2) 187 144 -1.75
Gini 45 44 -0.15
Atkinson (0.5) 18 17 -0.35
Atkinson (1) 31 31 -0.08
Atkinson (2) 55 58 0.34

Source: Statistics Canada, authors' calculations based on S.P. Jenkins, 1999, "INEQDECO: Stata module to calculate inequality 
indices with decomposition by subgroup." Statistical Software Components , no. S366002. 

Table 2 
Between-firm average employment earnings dispersion 

Indices
Level (indices × 100)

Average annual 
percent change, 2002 to 

2005
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Following Jenkins (1995), the decomposition strategies in this paper use the GE(0)—also known 
as Theil’s L or the mean log deviation (MLD)—as described in Section 4 below. This is a standard 
measure of dispersion (Jenkins 1995; World Bank 2005) and, unlike the Gini coefficient, can be 
decomposed easily by firm group. 

3.2 Summary statistics by firm group, industry and province 

Table 3 shows the mean earnings relative to the Canadian average, the proportion of firms within 
each subgroup, and the earnings dispersion (as measured by the MLD). These are presented as 
an average over the period from 2002 to 2015 (left panel), and as an annual average rate of 
change between 2002 and 2015 (right panel).  

The averages present three important facts. First, firms that have higher average employment 
earnings tend to be at the productivity frontier, globally connected (importers, exporters or 
foreign-controlled), technologically intensive (with higher capital or R&D intensity), older, larger or 
manufacturers. The differences in mean earnings are particularly large between frontier and 
non-frontier firms, and between foreign-controlled and domestic-controlled firms. The mean 
earnings for frontier firms are 3.9 times those of non-frontier firms, and the mean earnings for 
foreign-controlled firms are 2.1 times those of domestic-controlled firms. 

Second, there are few high-wage firms: 12% for importers, 4% for exporters, 1% for 
foreign-controlled firms, 15% for firms with above-average capital intensity, 2% for firms with 
above-average R&D intensity, 1% for medium- to large-sized firms, and 6% for manufacturers. 

Third, the between-firm average employment earnings dispersion within firms with high average 
employment earnings tends to be lower than that of their counterparts with low average 
employment earnings (0.8 times lower, on average). In other words, there seems to be less 
heterogeneity in average earnings at the top of the distribution. For example, the within-group 
earnings dispersion for exporters is about half that of non-importers. The two exceptions are 
frontier versus non-frontier firms (1.9 times more), and high-capital versus low-capital firms 
(1.1 times more).  

Other important results from Table 3 pertain to the changes in average earnings between 
2002 and 2015 (right panel). First, for a few categories, low-wage firms catch up to high-wage 
firms in mean earnings. The mean earnings of low-wage firms—such as non-frontier firms, 
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Chart 2 
Gini coefficients of different income measures

Adjusted market income Adjusted total income Adjusted after-tax income

Source: Statistics Canada, Table 11-10-0134-01.
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non-importers, firms with low capital intensity, firms in non-manufacturing goods industries and 
firms in Atlantic Canada—have been growing faster than those of their respective counterparts. 
Second, while the overall between-firm average employment earnings dispersion decreased in 
Canada, it was not homogenous within groups. For example, it decreased for globally connected 
firms (-0.73% per year for importers, -1.98% per year for exporters, -0.78% per year for 
foreign-controlled firms), young firms (-0.76% per year), and small and medium-sized firms 
(- 0.09% and -0.78% per year, respectively). However, the between-firm average employment 
earnings dispersion increased for frontier firms (+2.14% per year), old firms (+1.26% per year) 
and large firms (+0.80% per year). Therefore, the results show that both between-firm 
(e.g., catch-up) and within-firm factors have contributed to the general decline in the overall 
between-firm average employment earnings dispersion. However, these factors did not have 
homogenous effects across firm characteristics.11 

 

                                                 
11. Results not shown in this paper show a slight decrease in between-firm average employment earnings dispersion 

in 15 out of 21 industries (NAICS at the two-digit level). The results also show a moderate catch-up in terms of 
average employment earnings between the industries above and below the Canadian national average employment 
earnings. Also, the examination of between-firm average employment earnings and their dispersion across 
provinces (also not shown) shows important differences between Eastern and Central provinces (lower or average 
earnings and lower dispersion) and Western provinces (higher earnings and dispersion). The dispersion decreased 
in all provinces except Alberta, British Columbia and Ontario. 
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Mean earnings 
(relative to 

Canada average)
Proportion 

of firms

Earnings 
dispersion 

within group1

Mean earnings 
(relative to 

Canada average)
Proportion 

of firms

Earnings 
dispersion 

within group
number percent change percentage 

point
percent change

Aggregate 100.00 100.00 36.96 0.03 0.00 -0.09

Productivity

Non-frontier 77.89 90.00 23.22 0.46 0.00 0.77

Frontier 300.20 10.00 44.85 -0.88 -0.01 2.14

Globalization

Non-importers 97.03 88.05 38.36 0.05 -0.17 0.04

Importers 121.96 11.95 24.26 -0.34 1.54 -0.73

Non-exporters 97.46 96.19 36.59 0.19 0.06 0.19

Exporters 136.18 4.03 19.86 0.68 -2.67 -1.98

Domestic-controlled 99.36 99.42 36.81 -0.01 -0.04 -0.13

Foreign-controlled 208.86 0.58 26.98 0.27 11.28 -0.78

Technology

Low capital intensity 93.40 84.95 35.15 0.25 0.07 0.07

High capital intensity 137.15 15.05 40.23 -0.63 -0.41 0.03
Low research and development 
intensity 98.92 97.83 37.18 0.04 0.02 -0.08
High research and 
development intensity 149.21 2.17 17.72 0.00 -0.94 -1.56

Age

Young 96.43 53.90 39.66 -0.15 -0.55 -0.76

Old 104.00 46.10 33.40 0.21 0.79 1.26

Firm size

Small 99.68 98.73 37.08 0.02 0.00 -0.09

Medium 121.67 1.07 24.80 0.74 0.09 -0.78

Large 144.71 0.19 21.07 0.42 0.36 0.80

Industry

Manufacturing 104.36 5.81 21.13 -0.13 -1.97 -0.82
Non-manufacturing goods 
sector 108.87 19.88 29.81 0.55 0.85 -0.37

Services 97.26 74.32 39.93 -0.13 -0.03 -0.09

Region

Western Canada 
(B.C., Alta., Sask., Man.) 110.36 36.32 42.33 0.44 0.59 0.62
Central Canada 
(Ont., Que.) 95.69 56.81 33.63 -0.43 -0.15 -0.79
Atlantic Canada 
(N.B., P.E.I., N.S., N.L.) 79.27 6.57 29.42 1.32 -1.57 0.49
Northern Canada 
(Y.T., N.W.T., Nvt.) 113.79 0.29 30.55 0.05 -1.10 -0.56

Source: Statistics Canada, authors' calculations based on S.P. Jenkins, 1999, "INEQDECO: Stata module to calculate inequality 
indices with decomposition by subgroup." Statistical Software Components, no. S366002. 

1. For ease of presentation, dispersion is measured by the mean logarithmic deviation and multiplied by 100.

percent 
Groups

Table 3 
Summary statistics by firm group

Levels: averages from 2002 to 2015
Annual average rate of change between 

2002 and 2015
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4 Analytical methods for decomposing earnings 
dispersion 

The previous section showed the between-firm average employment earnings dispersion overall 
and by firm characteristics. This section explains the methodology used to quantify the 
contribution of firm characteristics to both the level of earnings dispersion across firms and the 
changes over time. Two decomposition methods are described. The first method decomposes 
the aggregate earnings dispersion in the Canadian business sector according to each of the 
characteristics discussed above (Table 1). The second decomposition method then uses 
regression-based techniques to measure the contributions of each factor simultaneously.  

4.1 Decomposition by subgroup 

One way to decompose the overall between-firm average employment earnings dispersion is to 
divide firms into various subgroups and to examine how much total dispersion is attributed to the 
inequalities within each subgroup and how much is attributed to the earnings differences between 
subgroups. Following Jenkins (1995), the MLD is used as the dispersion measure since it has the 
most desirable additive decomposability properties. The MLD formula is 

  (1 / ) ln Yi
i

I n    (1) 

where I  is the overall between-firm average employment earnings dispersion,   is the average 

earnings among n  firms, and iY  is the average employment earnings in firm i . The overall 

dispersion ( I ) can then be decomposed into within-group and between-group components: 

  ln 1 /g g g g
g g

I v I v     (2) 

where /g gv n n  and /g g   , and gn  and g  are the size and mean earnings of 

characteristic or subgroup g . The first term in Equation (2) is the within-group component, which 
is the weighted sum of dispersion within each subgroup, where the weights are the population 
share of each subgroup g . This is the part of I  that is due to dispersion within each subgroup or 
characteristic feature. The second term is the between-group component that measures 
dispersion arising from differences between subgroups if each subgroup member receives the 
mean earnings of their subgroup. 

The decomposition strategy proposed by Mookherjee and Shorrocks (1982) and Jenkins (1995) 
is used to analyze the change in dispersion over time. The change in aggregate dispersion I  
between t  and 1t   is decomposed as follows:  

 ' ln( ) ln( )gg gt g g g g gt
g g g g

I I I v I I v v v                  (3) 

where   is the difference between two years, t  and ’t , and a bar above a variable indicates an 
average between the two years. Mookherjee and Shorrocks (1982) rewrote the last term in 
Equation (3) as 

 ln( ) lng gg l l g
g g l

v v v        
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 'ln 1 ( ) ln 1 ( ) ( ) lngg g g g g g
g g g

t v t t v    
   

           
   

     

    lng g g g g
g g

v          

where g g
g

   , g g g    is group g ’s share of total earnings, and the approximation is 

sufficient for computational purposes.12 The exact decomposition in Equation (3) can be 
computed with the approximation 

 [ ln( )] ( ) ln( )gg g gg g g g g gg g g g
I v I I v v v                  (4) 

 [A] [B] [C] [D] 

Equation (4) shows that changes in the overall between-firm average employment earnings 
dispersion between two years can be decomposed into four terms: pure dispersion changes within 
groups (A), changes attributed to shifts in firm demographics (different numbers of firms in 
different groups [B and C]) and changes attributed to shifts in the mean earnings of different 
groups (D). The changes in firm demographics reflect the changes in the population shares in the 
within-group component (term B) and the between-group component (term C). 

To facilitate comparison across decompositions, the Jenkins (1995) method is used so that both 
sides of Equation (4) are divided by tI  and the number of years to obtain proportionate average 

annual percent changes.  

4.2 Regression-based decomposition 

While the decomposition by subgroup provides a measure of dispersion between subgroups, it 
cannot tell which firm characteristics contributed the most to aggregate dispersion, especially 
when the factors are correlated. To determine which firm characteristics contributed the most to 
aggregate dispersion, the regression-based decomposition developed by Fields (2003) is used. 
It decomposes the overall between-firm average employment earnings dispersion to contributions 
accounted for by each factor. The method first estimates an income-generating function, such as 

 
1

ln
k

it jt ijt it
j

Y X 


   (5) 

where itY  denotes the average employment earnings in firm i  at time t , [1, ]( )ijt j kX   a set of 

k  explanatory variables, jt  the coefficient associated with variable j  at time t , and it  the error 

term. For each time t , it then estimates the share of the log-variance of earnings that is 
attributable to each factor (the relative factor dispersion weight), denoted by jts  as 

 2
ln

ˆcov( , ln )

it

jt ijt it
jt

Y

X Y
s




  (6) 

                                                 
12. See Mookherjee and Shorrocks (1982) for more details. 
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where ˆ
jt  is the estimated coefficient from Equation (5), 2

ln itY  is the variance of the dependent 

variable, and ˆcov( , ln )jt ijt itX Y  is the covariance between the j th factor and the dependent 

variable at time t . The statistic jts  is comparable to the “between effect” found using the subgroup 

analysis. The sign of jts  indicates whether factor jtX  is dispersion-increasing (>0) or decreasing 

(<0).  

It holds that 

 2

1

k

jt tj
s R


  and 21t ts R    (7) 

where 2R  is the proportion of dispersion explained by the explanatory variable at time t , and 

ts  is the proportion unexplained by the explanatory variables included in the regression. 

Fields (2003) extends the decomposition method to any dispersion index that is continuous, 
symmetric, and equal to zero when all incomes are equal. This therefore applies to the most 
common dispersion measures, including the MLD (Equation [1] above). Using the shares 
calculated in Equation (6), the change in dispersion attributed to factor jX  between time t  and 

't  can thus be derived as 

 ' 'j t j t j t j ts I s I  (8) 

To facilitate comparison across decompositions, Equation (8) is then divided by j tI  and the 

number of years to get contributions of each factor to the aggregate average annual percent 
changes. 

5 Analytical results 

5.1 Decomposition by subgroup 

The first decomposition considers each firm characteristic separately and decomposes the overall 
between-firm average employment earnings dispersion into two components, as depicted in 
Equation (2) (Table 4). One component involves the inequalities within each subgroup 
(within-group component), and the second component involves the differences in average 
earnings between subgroups (between-group component). Given the exact decomposability 
property of the MLD, the sum of within-group and between-group components is equal to the total 
dispersion. 
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The striking result from this decomposition of the between-firm average employment earnings 
dispersion is that, in both 2002 and 2015, the within-group component largely dominated the 
between-group component. Therefore, a large amount of between-firm average employment 
earnings variation remains unexplained by the firm characteristics examined. Productivity and 
industry differences are the only characteristics for which between-group differences explain an 
important part of the earnings dispersion. The differences in between-firm average earnings 
between frontier and non-frontier firms accounted for 35% and 26%, respectively, of the overall 
between-firm average earnings dispersion in 2002 and 2015. The between-group differences in 
the mean earnings across industries accounted for 19% and 16%, respectively, of the overall 
between-firm average employment earnings dispersion level in 2002 and 2015. For all other 
groups, the between-group component was low.  

The second decomposition looks at the changes in the overall between-firm average employment 
earnings dispersion from 2002 to 2015 using Equation (4) (Table 5). The results show 
heterogeneity across groupings. For example, for four groupings (exporters versus non-exporters, 
foreign-controlled versus domestic-controlled, high R&D intensity versus low R&D intensity, and 
firm size), the within-group component (term A) was the most important term (accounting for 46%, 
73%, 87% and 94%, respectively, of the changes in aggregate earnings for each grouping).13 For 
another four groupings (frontier versus non-frontier firms, high versus low capital, province and 
industry), the narrowing mean earnings between groups (term D) was the most important term 
(accounting for 53%, 64%, 39% and 43%, respectively, of the changes in the overall between-firm 
average employment earnings for each grouping). Finally, for the last two groupings (importers 
versus non-importers and old versus young), changes in demographics attributed to changes in 
the population shares on the within-group component (term B) was the most important term, 

                                                 
13. The contribution ratios are obtained by taking the ratio of the absolute value of each term (A, B, C, D) over the sum 

 i A B C D    of the absolute values of each term. Formally, the weight of term i  in (A, B, C, D) is 

multiplied by 100. 

Total 
dispersion

Within-group 
component

Between-group 
component

Total 
dispersion

Within-group 
component

Between-group 
component

Productivity
Frontier versus non-frontier firms 37.17 24.05 13.11 36.71 27.14 9.57

Globalization
Importers versus non-importers 37.17 36.86 0.31 36.71 36.48 0.23
Exporters versus non-exporters 37.17 37.13 0.04 36.71 36.50 0.21
Foreign-controlled versus domestic 37.17 37.05 0.12 36.71 36.40 0.31

Technology
High versus low capital intensity 37.17 35.70 1.46 36.71 35.97 0.74
High versus low research and 
development intensity 37.17 36.96 0.20 36.71 36.54 0.17

Age
Old versus young 37.17 37.14 0.03 36.71 36.59 0.12

Firm size
Small, medium and large 37.17 37.14 0.03 36.71 36.66 0.05

Region
13 provinces and territories 37.17 35.53 1.64 36.71 35.81 0.90

Industry
21 NAICS two-digit industries 37.17 30.00 7.16 36.71 30.93 5.78

Source: Statistics Canada, authors' calculations. 

Table 4 
Overall between-firm average employment earnings dispersion decomposition by 
subgroup, 2002 and 2015  

2002 2015

number

Notes: Dispersion is the mean logarithmic deviation. Estimates are based on Equation (2) in the text. Within- and between-group may not 
sum to aggregate dispersion because of rounding. Subgroups are defined in Table 1. For ease of presentation, the actual measured 
dispersion has been multiplied by 100. NAICS: North American Industry Classification System.
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accounting for about half of the changes in the overall between-firm average employment 
earnings dispersion.  

 

These results show the relative importance of both within-group and between-group effects in 
explaining changes over time. They tend to suggest that shifts in firm demographics played a 
secondary role, except for the import and age groupings. This is different from other OECD 
member countries, where the between-group component seems to have been preponderant 
(Berlingieri, Blanchenay and Criscuolo 2017). 

5.2 Regression-based decomposition 

The regression-based decomposition relies on Equation (5) and considers all firm characteristics 
simultaneously to evaluate their relative contribution to the overall between-firm average 
employment earnings dispersion. The regressions are used to retrieve estimates 
(Tables 6-1 and 6-2) and to compute wage premiums (the anti-log of the estimates from 
Tables 6- 1 and 6-2, and Table 7) for each year separately and for all years pooled together. 

Within-group 
component

Between-group 
component

 ∆I Term A Term B Term C Term D

Frontier versus non-frontier firms -0.09 0.64 0.00 0.00 -0.73
Importers versus non-importers -0.09 -0.02 -0.06 0.01 -0.03
Exporters versus non-exporters -0.09 -0.08 -0.05 0.01 0.03
Foreign-controlled versus domestic -0.09 -0.13 -0.01 0.04 0.00
High versus low capital intensity -0.09 0.06 -0.01 -0.01 -0.14
High versus low research and development 
intensity -0.09 -0.10 0.01 0.00 0.00
Old versus young -0.09 -0.05 -0.06 0.00 0.02
Firm size (small, medium, large) -0.09 -0.10 0.00 0.00 0.01
Region -0.09 -0.08 0.14 -0.01 -0.14
Industry group (NAICS 2-digit industries) -0.09 0.11 0.08 -0.08 -0.21

Source: Statistics Canada, authors' calculations. 

Table 5 
Decomposition of the changes in the overall between-firm average employment 
earnings dispersion, 2002 to 2015

Changes in overall inequality accounted for by changes in 

Within-group 
dispersion

Population shares Between-
group 

dispersion

Notes: Subgroups are defined in Table 1. Terms ∆I, A, B, C and D are defined in Equation (4). Differences between ∆I and 
(A+B+C+D) are due to rounding. NAICS: North American Industry Classification System.

percent change

Change in 
aggregate 
dispersion 
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Variables 2002 2003 2004 2005 2006 2007 2008 2009

Frontier firms

Coefficient 1.029 ** 1.018 ** 1.003 ** 0.993 ** 0.994 ** 0.981 ** 0.971 ** 0.951 **

Standard error 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Importer

Coefficient 0.201 ** 0.188 ** 0.209 ** 0.238 ** 0.248 ** 0.247 ** 0.249 ** 0.248 **

Standard error 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Exporter

Coefficient 0.088 ** 0.097 ** 0.148 ** 0.124 ** 0.126 ** 0.110 ** 0.089 ** 0.085 **

Standard error 0.006 0.006 0.007 0.007 0.007 0.007 0.007 0.008

Foreign-controlled

Coefficient 0.206 ** 0.191 ** 0.191 ** 0.196 ** 0.203 ** 0.225 ** 0.203 ** 0.211 **

Standard error 0.014 0.014 0.013 0.012 0.012 0.010 0.010 0.010

High capital intensity

Coefficient 0.210 ** 0.203 ** 0.193 ** 0.182 ** 0.177 ** 0.176 ** 0.174 ** 0.171 **

Standard error 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

High research and 
development intensity

Coefficient 0.246 ** 0.253 ** 0.242 ** 0.220 ** 0.236 ** 0.253 ** 0.255 ** 0.268 **

Standard error 0.006 0.006 0.006 0.006 0.006 0.005 0.005 0.005

Age—old firms

Coefficient 0.163 ** 0.154 ** 0.161 ** 0.147 ** 0.123 ** 0.115 ** 0.097 ** 0.104 **

Standard error 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Firm size—medium

Coefficient 0.057 ** 0.068 ** 0.117 ** 0.089 ** 0.093 ** 0.087 ** 0.084 ** 0.086 **

Standard error 0.008 0.007 0.008 0.008 0.008 0.008 0.008 0.008

Firm size—large

Coefficient -0.009 0.007 -0.020 -0.040 † -0.025 -0.007 -0.008 -0.014

Standard error 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018

Fixed effects

Region dummy variables Yes Yes Yes Yes Yes Yes Yes Yes
Industry dummy variables 
(NAICS 2-digit industries) Yes Yes Yes Yes Yes Yes Yes Yes

Year dummy variables No No No No No No No No

Number of observations 771,915 772,714 804,958 818,080 839,014 859,341 858,017 850,385

R-squared 0.334 0.332 0.328 0.321 0.314 0.303 0.300 0.283

Adjusted r-squared 0.334 0.332 0.328 0.321 0.314 0.303 0.300 0.283

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

† significantly different from reference category (p < 0.10)
Note: Regression is based on Equation (5). NAICS: North American Industry Classification System.
Source: Statistics Canada, authors' calculations. 

Table 6-1
Ordinary least squares regression on log wages — 2002 to 2009
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Variables 2010 2011 2012 2013 2014 2015

Pooled over 
all years 

(2002 to 2015)

Frontier firms

Coefficient 0.907 ** 0.873 ** 0.858 ** 0.845 ** 0.825 ** 0.859 ** 0.934 **

Standard error 0.003 0.003 0.003 0.003 0.003 0.003 0.001

Importer

Coefficient 0.236 ** 0.248 ** 0.250 ** 0.245 ** 0.248 ** 0.250 ** 0.240 **

Standard error 0.003 0.003 0.003 0.003 0.003 0.003 0.001

Exporter

Coefficient 0.103 ** 0.113 ** 0.109 ** 0.103 ** 0.107 ** 0.115 ** 0.098 **

Standard error 0.005 0.005 0.005 0.005 0.005 0.005 0.002

Foreign-controlled

Coefficient 0.199 ** 0.233 ** 0.254 ** 0.280 ** 0.310 ** 0.294 ** 0.227 **

Standard error 0.010 0.010 0.010 0.010 0.010 0.010 0.003

High capital intensity

Coefficient 0.155 ** 0.155 ** 0.149 ** 0.157 ** 0.150 ** 0.149 ** 0.173 **

Standard error 0.002 0.002 0.002 0.002 0.002 0.003 0.001

High research and development intensity

Coefficient 0.270 ** 0.279 ** 0.285 ** 0.295 ** 0.298 ** 0.285 ** 0.263 **

Standard error 0.005 0.006 0.006 0.006 0.006 0.007 0.002

Age—old firms

Coefficient 0.100 ** 0.096 ** 0.093 ** 0.093 ** 0.093 ** 0.093 ** 0.113 **

Standard error 0.002 0.002 0.002 0.002 0.002 0.002 0.000

Firm size—medium

Coefficient 0.093 ** 0.108 ** 0.112 ** 0.130 ** 0.150 ** 0.154 ** 0.107 **

Standard error 0.008 0.008 0.008 0.008 0.008 0.008 0.002

Firm size—large

Coefficient -0.032 † -0.038 * -0.011 0.020 0.036 † 0.054 ** -0.003

Standard error 0.018 0.019 0.019 0.019 0.019 0.019 0.005

Fixed effects

Region dummy variables Yes Yes Yes Yes Yes Yes Yes

Industry dummy variables (NAICS 2-digit 
industries) Yes Yes Yes Yes Yes Yes Yes

Year dummy variables No No No No No No Yes

Number of observations 859,574 865,263 872,951 875,835 886,602 867,651 11,802,300

R-squared 0.264 0.248 0.234 0.236 0.227 0.230 0.276

Adjusted r-squared 0.264 0.248 0.234 0.236 0.227 0.230 0.276

Table 6-2
Ordinary least squares regression on log wages — 2010 to 2015 and pooled over all years

Note: Regression is based on Equation (5). NAICS: North American Industry Classification System.
Source: Statistics Canada, authors' calculations. 

* significantly different from reference category (p < 0.05)

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

† significantly different from reference category (p < 0.10)
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Variables 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Pooled 
over all 

years

Average 
annual 

percent 
change
percent

Frontier firms relative to non-frontier firms 2.80 2.77 2.73 2.70 2.70 2.67 2.64 2.59 2.48 2.39 2.36 2.33 2.28 2.36 2.54 -0.70

Importers relative to non-importers 1.22 1.21 1.23 1.27 1.28 1.28 1.28 1.28 1.27 1.28 1.28 1.28 1.28 1.28 1.27 0.31

Exporters relative to non-exporters 1.09 1.10 1.16 1.13 1.13 1.12 1.09 1.09 1.11 1.12 1.11 1.11 1.11 1.12 1.10 0.08

Foreign-controlled firms relative to domestic 
firms 1.23 1.21 1.21 1.22 1.22 1.25 1.23 1.23 1.22 1.26 1.29 1.32 1.36 1.34 1.25 0.16

High capital intensity firms relative to low 
capital intensity firms 1.23 1.23 1.21 1.20 1.19 1.19 1.19 1.19 1.17 1.17 1.16 1.17 1.16 1.16 1.19 -0.28

High research and development intensity firms 
relative to low research and development 
intensity firms 1.28 1.29 1.27 1.25 1.27 1.29 1.29 1.31 1.31 1.32 1.33 1.34 1.35 1.33 1.30 0.13

Old firms relative to young firms 1.18 1.17 1.17 1.16 1.13 1.12 1.10 1.11 1.11 1.10 1.10 1.10 1.10 1.10 1.12 -0.38

Medium-sized firms relative to small firms 1.06 1.07 1.12 1.09 1.10 1.09 1.09 1.09 1.10 1.11 1.12 1.14 1.16 1.17 1.11 0.39
Large firms relative to small firms 0.99 1.01 0.98 0.96 0.98 0.99 0.99 0.99 0.97 0.96 0.99 1.02 1.04 1.06 1.00 0.05

number

Note: The earnings premiums are calculated by taking the antilog of the estimated coefficients on log earnings shown in Table 6.

Source: Statistics Canada, authors' calculations. 

Table 7 
Earnings premiums by firm characteristics
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Three important results emerge. First, all firm characteristics examined thus far are important in 
affecting firms’ average employment earnings (Tables 6-1 and 6-2). Besides the coefficient 
associated with large firms, which is not always significant and switches sign, all other coefficients 
are positive and statistically significant at the 1% level.14 Second, there are important variations 
in the earnings premiums across firm characteristics. For example, on average, frontier firms pay 
2.5 times more than non-frontier firms, globalized firms pay about 1.2 times more than 
non-globalized firms, and high R&D intensity firms pay 1.3 times more than low R&D intensity 
firms. Third, although the wage premiums were relatively stable between 2002 and 2015, trends 
have been different. On one hand, the earnings premiums associated with frontier firms, high 
capital intensity and age have been decreasing (-0.7%, -0.28% and -0.38% per year, 
respectively). On the other hand, the earnings premiums associated with importers, exporters, 
foreign-controlled firms, high R&D intensity firms, medium firms and large firms have been 
increasing (0.31%, 0.08%, 0.16%, 0.13%, 0.39% and 0.05% per year, respectively).  

With the estimated coefficients, Equation (6) can be used to estimate the contribution of each 
factor to the overall between-firm average employment dispersion in each year (Table 8). It should 
be noted that dispersion here is measured by the variance of logs. A first finding that emerges is 
that about 72% of the between-firm average employment earnings dispersion is unexplained by 
the factors examined here (the “residual” term). Also, among the factors examined, two firm 
attributes—productivity and industrial sector—are important in explaining overall earnings 
dispersion. The between-firm average earnings differences between frontier and non-frontier 
firms explain about 13% of the overall between-firm average employment earnings dispersion 
each year. The between-firm average employment earnings difference across industries explains 
about 11% of the overall between-firm average employment earnings dispersion. Other factors, 
such as globalization, technology and firm age, play a relatively minor role, each explaining about 
1.4% or less of the overall between-firm average employment dispersion at any given time. 

 

                                                 
14. The mostly negative coefficients associated with large firms can seem surprising. It should first be noted that, over 

the period of this study, average earnings increased with size (Table 3). The results from the multivariate analysis 
in Tables 6-1 and 6-2 simply state that the effect of larger firms (500 or more employees) on average earnings is 
less important when other factors—such as productivity, globalization status, capital and R&D intensity—and other 
firm characteristics are taken into account.  
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Pooled 
over all 

years

Residual 70.5 70.7 70.6 70.8 70.8 71.1 71.4 72.3 73.4 74.1 74.6 74.4 74.7 74.2 72.4
Productivity: frontier versus non-frontier 
firms 14.5 14.4 14.1 14.0 14.0 13.8 13.7 13.4 12.8 12.3 12.1 11.9 11.6 12.1 13.2

Globalization 1.4 1.3 1.5 1.6 1.7 1.7 1.7 1.6 1.6 1.7 1.7 1.7 1.8 1.8 1.6

Importers versus non-importers 1.1 1.0 1.1 1.3 1.3 1.3 1.4 1.4 1.3 1.4 1.4 1.3 1.4 1.4 1.3

Exporters versus non-exporters 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Foreign-controlled versus domestic 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2

Technology 1.7 1.7 1.6 1.5 1.5 1.5 1.5 1.5 1.4 1.4 1.4 1.5 1.4 1.4 1.5

High versus low capital intensity 1.2 1.2 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 1.0
High versus low research and development 
intensity 0.4 0.5 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Firm characteristics 0.8 0.8 0.8 0.7 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6

Age 0.8 0.7 0.8 0.7 0.6 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.5

Firm size (small, medium, large) 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1

Industry and geographic effects 11.1 11.2 11.3 11.4 11.4 11.3 11.3 10.6 10.3 9.9 9.7 10.0 10.0 10.0 10.7

Province or territory (13) 1.0 0.9 0.9 0.9 1.0 1.0 0.9 0.8 0.6 0.5 0.4 0.4 0.4 0.4 0.7
Industry group (21 NAICS 2-digit industries) 10.1 10.3 10.4 10.5 10.4 10.3 10.4 9.8 9.7 9.4 9.2 9.5 9.5 9.5 10.0

Time effects … … … … … … … … … … … … … … 0.0

percent

Source: Statistics Canada, authors' calculations. 

Notes: The results are based on the regression-based decomposition of Equation (6). NAICS: North American Industry Classification System.

… not applicable 

Table 8 
Share of log variance of earnings attributable to firm characteristics, by year
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The relative contribution of the factors in explaining changes in the overall between-firm average 
employment dispersion is computed using Equation (8) (Table 9). Results show that the factors 
have diverging effects on the overall between-firm average employment earnings dispersion. 
Geographic factors and factors pertaining to productivity, technology, firm characteristics 
(age and size) and industry have negative contributions, while globalization factors actually 
increased the earnings dispersion during the period studied.15 In terms of size effect, the 
narrowing gap between the mean earnings from frontier and non-frontier firms makes the most 
important contribution since it explains almost one-third of the change in the overall between-firm 
average employment earnings dispersion.16 The other important contributing factors are the 
converging earnings between industries and regions, which account for slightly more than 16% of 
the change in the overall between-firm average employment earnings dispersion. Other factors 
did not have a role exceeding 6%. Interestingly, changes in residual terms contributed to a 
dispersion increase during the period, but their effect was offset by the factors examined in the 
study.  

 

                                                 
15. For OECD member countries, Berlingieri, Blanchenay and Criscuolo (2017) also found that sectors that are more 

open to trade have experienced a growing dispersion in wages.  
16. The contribution ratios were obtained by taking the ratio of the absolute value of each term (residual, productivity, 

importers versus non-importers, exporters versus non-exporters, etc.) over the sum of the absolute values of each 
term, and multiplying by 100.  

Average annual percent changes 
in earnings dispersion Contribution to the change

Overall inequality changes -0.09 100.00

Contributions

Residual 0.22 36.25

Productivity: frontier versus non-frontier firms -0.20 32.25

Globalization 0.03 4.51

Importers versus non-importers 0.02 3.18

Exporters versus non-exporters 0.00 0.59

Foreign-controlled versus domestic 0.00 0.74

Technology -0.02 5.48
High versus low capital intensity -0.03 4.68
High versus low research and development 
intensity 0.00 0.80

Firm characteristics -0.02 5.02
Age -0.03 4.34
Firm size (small, medium, large) 0.00 0.69

Industry and geographic effects -0.10 16.49

Province or territory (13) -0.04 6.99
Industry group (21 NAICS 2-digit industries) -0.06 9.49

Notes: The results are based on the regression-based decomposition of Equation (8). The contribution ratios are obtained by taking 
the ratio of the absolute value of each term over the sum of the absolute values of each term, and multiplying by 100. NAICS: North 
American Industry Classification System.

Table 9 
Contribution of firm characteristics to changes in between-firm average employment 
earnings dispersion, 2002 to 2015

Source: Statistics Canada, authors' calculations. 

percent
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6 Conclusion 

This paper analyzes the role of firm characteristics in explaining trends in the overall between-firm 
average employment earnings dispersion for 2002 to 2015. It relies on Statistics Canada’s 
National Accounts Longitudinal Microdata File linked to other firm microdata sources that contain 
information on imports (Canada Border Services Agency dataset), exports (the Trade by 
Enterprise Characteristics database and the Annual Survey of Manufactures dataset), and 
foreign-ownership status (file from Statistics Canada’s Industrial Organization and Finance 
Division, supplemented by the Business Register File), to determine which firm characteristics 
pulled firms apart or pushed them closer together during the period studied.  

The analysis shows that frontier firms, globally connected firms (importers, exporters or 
foreign-controlled firms), technologically intensive firms (with higher capital intensity or research 
and development (R&D) intensity), and firms that are older, larger or non-manufacturers tend to 
have higher average employment earnings.  

The analysis also found that the overall between-firm average employment earnings dispersion 
across firms declined at an annual rate of 0.09%, when measured by the mean logarithmic 
deviation dispersion index (Theil’s L index). When each subgroup was analyzed in isolation, both 
within-group and between-group firm characteristics contributed significantly to explaining this 
dispersion. For instance, narrowing mean earnings between frontier and non-frontier firms 
explained about half of the reduction in the between-firm average employment earnings 
dispersion, but the change within high R&D intensity firms explained 87% of the decline. 

The decomposition of the movement of the between-firm average employment earnings 
dispersion shows that geographic factors and factors pertaining to productivity, technology, firm 
characteristics (age and size) and industry have negative contributions, while globalization factors 
actually contributed to an increase in the between-firm average employment earnings dispersion 
during the period studied. The converging between-firm average earnings between frontier and 
non-frontier firms are the most important factor since they explain approximately one-third of the 
annual 0.09% decline in the overall between-firm average employment earnings. When all 
characteristics are taken into account, frontier firms had, on average, 2.5 times higher average 
employment earnings than non-frontier firms. However, this gap has been narrowing at -0.7% per 
year. Other important contributing factors include the converging earnings between industries and 
regions, which accounted for slightly more than 16% of the decline in the overall between-firm 
average employment earnings dispersion. Interestingly, being globally connected (firms that 
import, export or are foreign-controlled) did not contribute much to the change in the overall 
between-firm average employment earnings dispersion (5%). However, it contributed to an 
increase in the between-firm average employment earnings dispersion with increasing earnings 
premiums for importers, exporters and foreign-controlled firms over the period studied. 

This paper adds to the literature on income dispersion from the perspective of firm characteristics. 
It adds to the evidence that firm characteristics play a significant role in understanding 
between-firm earnings dispersion. However, when compared with other member countries of the 
Organisation for Economic Co-operation and Development, the decline in between-firm earnings 
dispersion in the context of an increased productivity gap seems specific to Canada. This may be 
explained by factors not explored in this paper. For instance, this paper has not studied the role 
of market structure (e.g., monopsony) or non-monetary compensation in the pay structure. Also, 
put in a simple ordinary least squares model, the factors examined in this paper (productivity, 
globalization, technological intensity, age, size, industry dummy variables and geographical 
dummy variables) could explain only about 30% of the variation in aggregate earnings dispersion. 
More data development and research are therefore necessary to investigate the role of other firm 
characteristics (e.g., managerial and occupational structure, education and skills of the labour 
force) or firm activities (e.g., outsourcing).  
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