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1.  Introduction 
 
1.1  Background 
 
In an earlier study, we developed a research intensity (RI)1 framework to examine the economic 
contribution of firms conducting R&D in Canada from 1994 to 2001.2 We defined firms as "research 
intensive" if they spent 3% or more of revenue on R&D. We selected the 3% RI threshold based on 
federal government policy of the day. The federal government’s Innovation Strategy, launched in 2002, 
had set a national goal to advance Canada from 15th to 5th position in the OECD GERD/GDP3 ranking by 
2010. Canada’s GERD/GDP would have to increase from 1.9% (when the national goal was announced) 
to 3.1% by 2010 in order to reach the goal.4 Any firm spending 3% of its revenue on R&D would 
contribute to that goal. 
 
Our framework segmented firms into three separate RI "windows" (Exhibit 1).  
 

Exhibit 1 
 

Company Type RI window 
Low research intensity Less than 3% 
Research intensive 3-50% 
Research intensive start-up Greater than 50%5 

 
In the Research Intensive "window", we created two size categories (by R&D spending) – those firms 
spending $3 million or more on R&D and those spending less than $3 million6 – leading to four distinct 
groups of firms (Exhibit 2). 
 

Exhibit 2.  Research Intensity* Groups 
 
 
 
 
 
 
 

 
*R&D spending as percent of revenue 

 
This method of looking at the performance of R&D-intensive firms had never been done before and is 
still not widely utilized by analysts looking at R&D performing firms7. Analysts typically are interested in 
R&D spending and do not include revenue in their analyses. If governments collect revenue data, it is an 
afterthought, not a central feature of their survey or subsequent analysis. This preoccupation with R&D 
                                                
1 R&D spending as percent of revenue 
2  H.D. Barber and J. Crelinsten, The Economic Contribution of Canada's R&D Intensive Enterprises: 1994-2001 (Toronto: Research 
Infosource Inc., March 2004) 
3 Gross Expenditure on R&D (GERD) as percent of Gross Domestic Product (GDP). 
4 H. Douglas Barber, “Can Canada’s Private Sector Do Its Part to Move Canada into The Five Most Innovative Economies of 
the World?” (Ottawa: ITAC/Research Infosource Inc., March 2003). 
5 Companies spending more than 50% of revenue on R&D are generally start-up ventures that are being financed and have 
little or no revenue from customers. They have higher levels of risk and uncertainty and were more likely to contribute to 
Canada’s performance in a longer timeframe 2010. 
6 This allowed us to separate the larger R&D intensive firms from smaller ones, which we expected would be much more numerous. Firms 
spending $3M on R&D at a RI of 3% would have revenues of $100M while those spending 50% would have revenues of $6M. 
7 To our knowledge, only the Quebec government is using this methodology to analyze performance of Quebec firms. 

1. Low Research Intensity: less than 3% 
2. R&D Leaders: 3-50% and R&D spending 

of $3 million or more 
3. Early Stage: 3-50% and R&D spending of 

less than $3 million 
4. Start-up: greater than 50% 
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spending in isolation of revenue performance provides a distorted picture of the health of a region’s 
knowledge economy. A region may have many companies spending investors’ dollars on R&D but they 
have no customers and eventually burn through their cash and disappear.8 The primary measures of 
success for firms are revenue and profitability. Companies with profitable revenue can reinvest more on 
R&D; but spending more on R&D without the revenue to support it can force a company into bankruptcy 
or premature sale to a competitor. By sorting firms into research intensity groups, we were able to obtain a 
richer and more informative picture of the performance of Canada’s R&D-intensive companies.9 
 
Based on our national analysis, we found that Canada has a tiny R&D Leaders group, comprising only 
about 200 firms in 2001 out of a total of almost 9,000.10 This group had significantly higher total R&D 
spending than all the other groups combined, and experienced significant growth in revenue and 
employees over the period examined (1994-2001).  
 
The other groups saw declines or were stagnant in these important measures. The Start-up group had 
almost 2,000 firms that were growing as a group, but their revenue was insignificant compared to the total 
population of firms. While the Low Research Intensity group had the highest total revenue, this group had 
suffered declines in revenue, R&D spending and number of employees over the period. The Early Stage 
group had several thousand firms, but exhibited little or no growth over the period. 
 
For the first time, our study exposed quantitatively the fragility of our knowledge-based economy. A mere 
2% of Canada’s R&D-intensive firms in 2001 had significant revenue, were growing significantly, were 
employing significant numbers of knowledge workers, and were spending significant amounts on R&D. 
The total number of firms in this tiny group of R&D Leaders grew by roughly 14 firms per year over the 
period. From a base of about 6,000 Early Stage and Start-up firms, this was an extremely low “yield” of 
successful firms. 
 
1.2  Present Study 
 
Our original study was initially motivated by the federal government’s goal of increasing Canada’s 
GERD/GDP ratio to 3% by 2010. This has not happened. The ratio was flat, hovering around 2% during 
the last decade. By 2009 it had fallen back to below where it was when this ambitious goal was set (see 
Exhibit 3). 
 
This discouraging result does not surprise us, as our previous study had already highlighted the 
vulnerability of Canada’s base of R&D-intensive commercial enterprises. In more recent work, we have 
explored the nature of Canada’s weakness. Contrary to common wisdom, we do not believe it is because 
Canadian firms do not do enough R&D. In fact, our research suggests that in knowledge-based sectors of 
our economy, business leaders tend to do too much R&D and much too little commerce. They focus on 
product development and neglect activities geared to attracting customers and meeting their needs.11 
Encouraged by attitudes within Canadian postsecondary institutions, where most of them spent several 
years learning, as well as by government funding policies that focus on the importance of research for the 
knowledge economy, Canadian entrepreneurs tend to be strong in technology and weak in enterprise 
                                                
8 In a subsequent study, we confirmed that Canadian R&D-intensive firms often disappear after many years of R&D spending 
without significant sales. See H.D. Barber & J. Crelinsten, “Understanding the Disappearance of Early Stage and Start-up R&D 
Performing Firms (Toronto: The Impact Group, October 2009) 
9 Governments typically report total business expenditure on R&D (BERD) as a percentage of GDP, but no organization 
reports individual companies’ research intensity. 
10 The 2001 data were preliminary and have since been updated by Statistics Canada. In 2001 there were 249 R&D Leaders out 
of a total of 12,087 firms doing R&D. 
11 See reference in Note 8. 
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knowledge and skills. While these factors may not be the only ones contributing to Canada’s less than 
stellar performance, two facts are clear: 
 

1. Canada’s knowledge-based economy is not growing. 
2. Canada’s knowledge-based economy is fragile and faulted. 

 
Exhibit 3.  Canada’s GERD/GDP: 1994-2009 
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In the intervening years since our study much has happened. Macroeconomic events such as the dot-com 
crash in 2001; the recovery around the middle of the decade; and the financial crisis that knocked the 
wind out of the global economy in the latter years all had an impact on the Canadian business 
environment. Canada saw the demise of Nortel, which took a significant chunk out of Canada’s total 
R&D spending. On a more hopeful note, the collapse of Canada’s largest technology firm released a huge 
number of talented people, spawning a proliferation of new start-ups out of Nortel’s ashes. 
 
Alongside these economic events, the past decade witnessed important changes in policy at national and 
regional levels around the world. Canada saw the implementation of a number of policies and innovation-
related programs by the federal government and most provincial governments. These programs included 
major investments in university research, industry-university collaboration, technology transfer and 
commercialization. 
.  
Given these changes, we decided to repeat our study and look at the performance of Canadian R&D-
intensive firms from 2001-200612 in the hope that by examining the four different research intensity 
groups we might be able to see positive impacts of these changes. 
 

                                                
12 2006 is the most recent data available from Statistics Canada for the variables number of companies, revenue and total employment. 

*Preliminary 
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There were encouraging increases in total number of companies doing R&D, in the number of employees 
doing R&D and in the total revenue of the companies. However, the telling facts are that average revenue 
per employee declined; R&D spending per R&D employee declined; total R&D spending flattened; and, 
most importantly, the R&D intensity (BERD/GDP) remained unchanged from what it was 15 years ago. 
That stark reality tells us that companies have not been sufficiently successful to invest in their own 
future. 
 
While there was no change on the critical front, we knew that there would be significant dynamics at play. 
Most firms disappear within 10-20 years. They are being liquidated, merged, sold or bankrupted. During 
most of their lifetimes, they are well financed by governments and investors. Over this period, the labour-
backed venture funds alone put about $10 billion into these enterprises. The fund managers enjoyed 5% 
fees, but the investors and the government lost everything. The main reason for this colossal loss was 
weak knowledge and experience in successful enterprise. 
 
The following pages elaborate our findings.  
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2.  Summary of Key Findings  
 
§ The number of R&D performers in Canada increased dramatically. The increase started in the late 

1990s and continued through the 2001 recession and subsequent recovery. 
 
§ Growth in the number of R&D performers was driven by increases in the populations of Low 

Research Intensity firms and Early Stage firms. The R&D Leaders group grew modestly in 
population.  

 
§ Total revenue for all groups increased, but the vast majority of revenue came from the Low Research 

Intensity group. All groups saw large revenue increases before the dot.com crash. After the crash, 
revenue growth rates decreased for all groups, especially the R&D Leaders group and the Start-up 
group, which experienced revenue decline. 

 
§ The effects of the dot.com crash and the demise of Nortel Networks was clearly evident in the data 

from 2001-2006. Between 2001 and 2002, total revenue in the R&D Leaders group plunged over 
$16B and total number of employees fell by over 50,000. 

 
§ After the dot.com crash, total revenue growth in Canada was the greatest for the Low Research 

Intensity group, which more than doubled. 
 
§ Total R&D spending increased steadily until 2001 and then flattened. The R&D Leaders group's 

spending dropped more than $1.7B in 2001 (Nortel effect). 
 
§ Canada's research intensity did not change appreciably from 1994 to 2006, remaining below 2% 

except around the dot.com crash. The relatively low research intensity (BERD/GDP) is largely due to 
the dominance of Low Research Intensity firms in total number and total revenue. The other factor is 
the extremely small number of R&D Leaders firms in the country. 

 
§ The total number of employees increased dramatically after the year 2000.  
 
§ The largest percentage increase in employee count occurred in the Early Stage group of companies, 

followed by the Low Research Intensity group, which consistently had between 6 to 10 times the 
number of employees of the three research-intensive groups.  

 
§ The R&D Leaders group suffered a slight decline in employee count from 2001-2006.  
 
§ Productivity as measured by the average revenue per employee increased until the dot.com crash and 

then leveled off. The Low Research Intensity group consistently had the largest average revenue per 
employee, but it stopped growing after the crash. The R&D Leaders group was a close second by this 
measure, but it experienced a decline of about $20,000 in average revenue per employee after the 
crash. 

 
§ Growth in the total number of R&D employees after the dot.com crash was modest compared to the 

growth in the total number of employees.  
 
§ There is some evidence that the dot.com crash may have led to employees being paid less than before 

the crash. Before 2001, total R&D spending per R&D employee increased steadily. In 2001, it stopped 
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growing and began to decrease steadily afterwards. In 2001, the R&D Leaders group experienced a 
drop of almost  $7,000, while the Low Research Intensity group saw a $9,000 decrease. Growth in 
R&D spending per R&D employee flattened out for all groups except the Start-up group, which saw a 
jump of almost $60,000 and then a decrease over the remainder of the period of about half that 
amount. By 2006, the average R&D spending per R&D employee for all groups had dropped to below 
1998 levels. 

 
§ The Early Stage group spent the lowest amount ($60K) on R&D per R&D employee of all groups. 

The amount stayed the same throughout the period, completely unaffected by the dot.com crash and 
the subsequent recovery. 
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3.  National Scene - 
Retrospective Review of Firms by Research Intensity, 

2001-2006 
 

3.1  Total Companies 
3.2  Low Research Intensity Group 
3.3  Early Stage Group 
3.4  Start-up Group 
3.5  R&D Leaders Group 
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3.  Retrospective Review of Firms by Research Intensity, 2001-2006 

 
This section reviews the Statistics Canada data for the period 2001-2006. We analyze the data by Canada 
total and each intensity group as outlined in Exhibit 4 below, with particular emphasis on six key 
variables13: number of companies, revenue, R&D spending, research intensity (R&D spending as percent 
of revenue), number of employees and number of R&D employees  
 
Exhibit 4 summarizes key data for 2006 for the four research intensity groups and historical growth 
measures from 2001-2006, based on our analysis of the Statistics Canada data.  
 
As in our previous study, the R&D Leaders group is tiny compared to the total number of firms, which 
grew dramatically from 2001-2006 (66.7%, 10.8% per year). The number of R&D Leaders did not grow 
substantially during this period (8%, 1.6% per year). Significant growth in number of firms occurred 
primarily in the Low Research Intensity and Early Stage groups. As will be shown in the following 
sections, the growth in number of companies led to a slight increase in total revenue and R&D-spending, 
but average per-company performance was stagnant. This suggests that policies encouraging R&D 
spending were successful in that more companies performed R&D, but the larger goal of enhanced 
economic performance was not met, as there was no corresponding increase in business success. 

                                                
13 Detailed tables can be found in the Appendices. 
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Exhibit 4.  Summary of Key Data*, 2006 
by Research Intensity* Groups 

 
Low Research Intensity 
Research Intensity <3% 

R&D Leaders 
Research Intensity 3-50% and  

R&D Spending of $3 Million or More 

Start-up 
Research Intensity >50% 

 
Ø Companies: 7,425            

Growing 11.0%/yr 
 

Ø Revenue: $777.7B 
 Growing 8.2%/yr 
 

Ø R&D Spending: $3.8B  
       Growing 11.4%/yr 
 

Ø Average Research Intensity: 
 0.5% 
 

Ø Total Employees: 2,209,599 
 Growing 12.2%/yr  
 
 
 
 

Ø Companies: 269  
 Growing 1.6%/yr 
 

Ø Revenue: $72.4B  
 Growing 2.9%/yr 
 

Ø R&D Spending: $6.1B 
 Growing 2.6%/yr 
 

Ø Average Research Intensity: 
9.4% 

 

Ø Total Employees: 206,755  
 Declining -0.4%/yr 

 

 

Ø Companies: 2,458              
Growing 5.3%/yr 

 

Ø  Revenue: $4.3B  
 Declining -2.0%/yr 
 

Ø  R&D Spending: $3.9B  
        Declining -5.3%/yr 
 

Ø Average Research Intensity: 
105.0% 

 

Ø Total Employees: 79,829  
  Growing 6.9%/yr 
 

Early Stage 
Research Intensity 3-50% and 

R&D Spending Less than $3 Million 
Ø Companies: 10,002  
 Growing 12.6%/yr 
 

Ø Revenue: $25.4B  
 Growing 9.5%/yr 
 

Ø R&D Spending: $2.2B  
       Growing 7.8%/yr 
 

• Average Research Intensity:  
9.0% 
 

• Total Employees: 249,170  
       Growing 15.2%/yr 

 
Total Companies 

Ø Companies: 20,154  
 Growing 10.8%/yr 
 

Ø Revenue: $879.8B  
 Growing 7.7%/yr 
 

Ø R&D Spending: $16.0B  
       Growing 2.3%/yr 
 

• Average Research Intensity:  
2.0% 
 

• Total Employees: 2,745,353  
        Growing 10.9%/yr 
 

 
*R&D spending as percent of revenue 

Notes: Average research intensity and yearly growth rates based on 2001-2006 
Numbers may not add due to rounding 
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3.1  Canada – Total Companies 
 

• The average research intensity for all companies declined from 2.3% in 2001 to 1.8% in 2006. 
 

• The total number of firms doing R&D almost doubled from 2001-2006, a period that saw 
increasingly favourable R&D tax incentives in Canada, both federally and provincially. 

 
• Total revenue increased, but at a slower pace than the total number of firms, indicating that 

average revenue per company declined. 
 

• Total R&D spending increased 12.3% over the period, at only about one-fifth of the increase in 
the number of R&D performers. This indicates that on average, R&D spending per firm declined. 
The goal of increasing Canada’s BERD has been a preoccupation for policy-makers for a long 
time. While BERD did increase slightly (2.3% per year), it appears to have been driven by a 
proliferation of smaller firms spending a small amount on R&D.  

 
• Looking at the number of employees, growth in total number of employees tracked the growth rate 

in number of firms, but the number of R&D employees grew much more slowly.  
 
 

Table 1.  Total Companies, 2001, 2006 
(All Research Intensity* Groups) 

Canada Summary 
 

Performance Measure 2001 2006 
2001-2006 

% Change %  
per Year 

Number of Companies 12,087 20,154 66.7  10.8  
Revenue ($M) $607,552 $879,803 44.8  7.7  
% of Total Revenue for all Groups 100 100   
R&D Spending ($M) $14,266 $16,021 12.3  2.3  
% of Total R&D Spending for all Groups 100 100   
R&D Intensity* (%) 2.3 1.8 -22.4   
Number of Employees  1,634,536 2,745,353 68.0  10.9  
% of Total Employees for all Groups 100 100   
Number of R&D Employees (FTE) 115,723 146,666 26.7  4.9  
% of Total R&D Employees for all Groups 100 100   

*R&D spending as percent of revenue 
Note: may not add due to rounding 
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3.2  Low Research Intensity Group: Research Intensity Less than 3% 
 
This group saw positive growth in all the variables we analyzed, in contrast to the early period we looked 
at in our previous study, where this group experienced decline or stagnation on all measures.  
 

• The average research intensity was about a half a percent throughout the period 
 

• The total number of firms increased significantly over the period (68.2%) at 11% per year on 
average. 

 
• Total revenue increased by 48.5% or 8.2% per year on average. 

 
• The total revenue for this group accounted for the lion’s share of the total revenue of all R&D 

performers, increasing from 86% in 2001 to 88% in 2006. 
 

• Total R&D spending increased significantly (71.3% or 11.4% per year on average). In 2001, this 
group’s R&D spending accounted for only 15% of the total R&D spending for all companies. By 
2006, the percentage had risen to 24% of all R&D spending. Given the extremely Low Research 
Intensity of this group of companies, the increase in total R&D spending is a clear reflection of the 
significant increase in revenue this group enjoyed during the period examined. 

 
• Total number of employees increased by 77.7%, while total number of R&D employees increased 

by 52.1%. 
 
 

Table 2.  Low Research Intensity Group, 2001, 2006 
(Research Intensity* Less than 3%) 

Canada Summary 
 

Performance Measure 2001 2006 
2001-2006 

% Change %  
per Year 

Number of Companies 4,414 7,425 68.2  11.0  
Revenue ($M) $523,816 $777,702 48.5  8.2  
% of Total Revenue for all Groups 86 88 2.5   
R&D Spending ($M) $2,209 $3,785 71.3  11.4  
% of Total R&D Spending for all Groups 15 24 52.6   
R&D Intensity* (%) 0.4 0.5 15.4   
Number of Employees  1,243,725 2,209,599 77.7  12.2  
% of Total Employees for all Groups 76 80 5.8   
Number of R&D Employees (FTE) 21,764 33,105 52.1  8.8  
% of Total R&D Employees for all Groups 19 23 20.0   

*R&D spending as percent of revenue 
Note: may not add due to rounding 
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3.3  Early Stage Group: Research Intensity 3-50% and R&D Spending Less than $3 Million  
 

• The number of firms in the Early Stage group doubled from 2001 to 2006. This growth, combined 
with the increase in the number of Low Research Intensity companies, is what drove the increase 
in Canada’s R&D performers over this period. 

 
• Total revenue for this group also increased, but at a slower rate than the number of firms. As a 

result, the average revenue per company decreased slightly from $2.9M per firm to $2.5M. 
 

• Total revenue accounted for only 3% of the total revenue generated by all R&D performing firms. 
 

• Total R&D spending for this group increased by 45.9%, from $1.5B to $2.2B. This spending 
accounted for 11% (2001) to 14% (2006) of the total R&D spending of all firms. However, 
average R&D spending per company was essentially flat, declining steadily from $270,000 in 
2001 to $220,000 in 2006. 

 
• The total number of employees in this group doubled from 2001 to 2006 (matching the doubling 

in number of firms), while the total number of R&D employees increased at half that rate (51%). 
 

• The average number of employees in this group was in the 20s (22 in 2001 and 25 in 2006). On 
average, the number of R&D employees was about 5 (5 in 2001 and 4 in 2006). 

 
 

Table 3.  Early Stage Group, 2001, 2006  
(Research Intensity* 3-50% and R&D Spending Less than $3 Million)  

Canada Summary 
 

Performance Measure 2001 2006 
2001-2006 

% Change %  
per Year 

Number of Companies 5,525 10,002 81.0  12.6  
Revenue ($M) $16,139 $25,413 57.5  9.5  
% of Total Revenue for all Groups 3 3 8.7   
R&D Spending ($M) $1,517 $2,213 45.9  7.8  
% of Total R&D Spending for all Groups 11 14 29.9   
R&D Intensity* (%) 9.4 8.7 -7.4   
Number of Employees  122,896 249,170 102.7  15.2  
% of Total Employees for all Groups 8 9 20.7   
Number of R&D Employees (FTE) 27,897 42,161 51.1  8.6  
% of Total R&D Employees for all Groups 24 29 19.2   

*R&D spending as percent of revenue       
Note: may not add due to rounding 
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3.4  Start-up Group: Research Intensity Greater than 50%  
 

• The number of firms in the Start-up group grew, but significantly less than the Early Stage and the 
Low Research Intensity groups (29%, 81% and 68% respectively). 

 
• Average research intensity was around 100%, declining slightly over the period (109.7% in 2001 

to 92.4% in 2006). This indicates that, on average, all the revenue (largely financing from 
founders, investors and government) was being spent on R&D. 

 
• Total revenue for this group declined slightly during the period ($4.7B in 2001 to $4.3B in 2006). 

Given the increase in number of firms, the average revenue per company dropped (from $2.5M in 
2001 to $1.7M in 2006). 

 
• R&D spending for this group also dropped, by about a quarter ($5.2B in 2001 to $3.9B in 2006). 

 
• While total revenue for this group accounted for less than 1% of total revenue for all firms, this 

group’s R&D spending accounted for more than a third in 2001 and a quarter in 2006. 
 

• Total number of employees for this group grew by about 40%, while the total number of R&D 
employees was essentially flat. The average number of employees per firm was around 30 
throughout the period. The average number of R&D employees per firm fluctuated around half of 
the total employee average.  

 
 

Table 4.  Start-up Group, 2001, 2006  
(Research Intensity* Greater than 50%)  

Canada Summary 
 

Performance Measure 2001 2006 
2001-2006 

% Change %  
per Year 

Number of Companies 1,899 2,458 29.4  5.3  
Revenue ($M) $4,713 $4,252 -9.8  -2.0  
% of Total Revenue for all Groups 0.8 0.5 -37.7   
R&D Spending ($M) $5,169 $3,928 -24.0  -5.3  
% of Total R&D Spending for all Groups 36 25 -32.3   
R&D Intensity* (%) 109.7 92.4 -15.8   
Number of Employees  57,121 79,829 39.8  6.9  
% of Total Employees for all Groups 3 3 -16.8   
Number of R&D Employees (FTE) 31,998 30,727 -4.0  -0.8  
% of Total R&D Employees for all Groups 28 21 -24.2   

*R&D spending as percent of revenue 
Note: may not add due to rounding 
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3.5  R&D Leaders Group: Research Intensity 3-50% and R&D Spending of $3 Million or 
       More 
 

• This group was the smallest of all four groups of companies. The number of R&D Leaders 
increased slightly over the period from 249 in 2001 to 269 in 2006. The growth in total number of 
firms in other groups was much higher, so that the percentage of firms in the R&D Leader group 
halved from 2% in 2001 to 1% in 2006. 

 
• Total revenue increased by 15.2% over the period, representing a slower growth rate than in the 

Low Research Intensity and Early Stage groups. The share of total revenue for the R&D Leader 
group dropped from 10% in 2001 to 8% in 2006.  

 
• During this period Nortel Networks’ revenue dropped by about $30B. If we take out Nortel, the 

R&D Leader group’s total revenue more than doubled. 
 

• Total R&D spending in this group increased by 13.4%. The average R&D spending per company 
was over $20 million, dwarfing the average spending per firm in the other groups. Average 
spending per R&D Leader firm increased slightly from $21.6M in 2001 to $22.7 in 2006. 

 
• Nortel, historically Canada’s top R&D spender, saw a drop in global R&D spending of $2.8B over 

the period. While the portion spent in Canada is not reported separately, clearly if we took Nortel 
out of the R&D Leader group, the group’s total R&D spending increase and average spending per 
firm would have been significantly higher. 

 
• Total R&D spending of this group stayed at 38% of total spending for all groups in 2001 and 

2006. 
 

• Research intensity stayed the same at about 8.5%. 
 

• The total number of employees in these firms decreased slightly over the period while the total 
number of R&D employees grew slightly. 

 
Table 5.  R&D Leaders Group, 2001, 2006  

(Research Intensity* 3-50% and R&D Spending of $3 Million or More) 
Canada Summary 

 

Performance Measure 2001 2006 
2001-2006 

% Change %  
per Year 

Number of Companies 249 269 8.0  1.6  
Revenue ($M) $62,884 $72,437 15.2  2.9  
% of Total Revenue for all Groups 10 8 -20.5   
R&D Spending ($M) $5,372 $6,094 13.4  2.6  
% of Total R&D Spending for all Groups 38 38 1.0   
R&D Intensity* (%) 8.5 8.4 -1.5   
Number of Employees  210,794 206,755 -1.9  -0.4  
% of Total Employees for all Groups 13 8 -41.6   
Number of R&D Employees (FTE) 34,064 40,673 19.4  3.6  
% of Total R&D Employees for all Groups 29 28 -5.8   

*R&D spending as percent of revenue 
Note: may not add due to rounding 
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Exhibit 5 compares the total R&D spending for all four groups of firms. Despite the very small number of 
R&D Leader firms, this group still had the highest R&D spending of all the groups. Except for a drop 
after the dot.com crash, it continued to rise during the period. The Start-up group also suffered a decline 
in R&D spending, likely due to the disappearance of many start-up firms after the dot.com crash.  
 
The Early Stage group of firms maintained a slow, steady increase in R&D spending over the period. 
Recognizing that salaries of R&D employees represents the largest portion of R&D spending, it is likely 
that this pattern reflects the large number of laid off Nortel R&D employees who went to smaller firms. 
The increase in R&D spending in the Low Research Intensity group possibly reflects the same 
phenomenon in part, and likely also due to increased spending by resource-based companies involved in 
the oil sands in Alberta. 
 

Exhibit 5.  R&D Spending by Research Intensity* Groups, 2001-2006 
Canada 
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4.  Retrospective Review and Analysis, 1994-2006 
 
We can obtain a clearer picture of the health of Canada's knowledge-based economy by combining the 
data from our previous study of the 1994-2001 period with the current review of the 2001-2006 period. In 
the following analysis, we combined the data to look in more detail at the broad economic performance of 
the four research intensity groups of firms. The 2001 data in our previous study were preliminary at the 
time. They were subsequently updated by Statistics Canada and we used the updated data in our current 
review of the later period. In the following, we use the updated 2001 data. 
 
Before looking at the four research intensity groups over the thirteen years from 1994-2006, it is 
important to point out that successful companies take a long time to grow to a large size. Over 90% of 
firms in Canada are small and it is pertinent to ask whether Canadian policies aimed at enhancing  
our country's knowledge economy has been successful in producing an environment in which small R&D-
intensive firms can grow to a large, sustainable size. To appreciate the length of time it takes to grow a 
successful firm, consider the future growth of a hypothetical start-up firm that has managed to achieve 
annual revenues of $1M. How long would it take for this firm to reach revenues of $100M? Exhibit 6 
shows the firm's revenue growth trajectories for different compound annual growth rates. (Revenue is 
plotted on a log scale so that growth trajectories appear as straight lines.)  
 

Exhibit 6.  Growth Trajectories for a Hypothetical Start-up Firm with $1M in Revenue 
 

 
 
 
 
A very successful firm might be able to sustain an average annual growth rate of 20%. Such a firm would 
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would take over 50 years. Keeping these figures in mind, we now turn to examine the performance of 
Canada's R&D-intensive firms over the thirteen years from 1994 to 2006 by comparing the four research 
intensity groups using the six variables: number of companies, revenue, R&D spending, total employees 
and R&D employees.. 
 
 
4.1  Total Number of Companies 
 
Exhibit 7 shows the growth in the number of companies over the thirteen-year period.  
 

Exhibit 7.  Total Number of Companies: 1994-2006 
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Total Companies Low Research Intensity R&D Leaders Early Stage Start-up

Total Companies 11,132 10,771 9,805 9,649 9,784 9,967 10,849 12,087 13,363 15,728 17,951 19,515 20,154

Low Research Intensity 4,287 4,121 3,837 3,798 3,722 3,347 2,998 4,414 4,914 5,759 6,618 7,348 7,425

R&D Leaders 131 143 145 163 187 212 221 249 266 251 254 258 269

Early Stage 4,981 4,957 4,504 4,449 4,454 4,314 3,826 5,525 6,230 7,305 8,360 9,238 10,002

Start-up 1,733 1,551 1,319 1,240 1,421 2,095 3,373 1,899 1,953 2,413 2,719 2,671 2,458

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• The total number of firms was slightly declining and until "irrational exuberance and infectious greed" 

set in around in the late 1990s.  
 
• The number of firms doing R&D increased during the "irrational exuberance" period just before the 

dot.com crash in 2001, as new start-ups financed by investors looking for quick returns proliferated. 
This rapid increase in number of firms is most clearly visible in the Start-up group of companies, 
spending more than 50% of revenue on R&D. This group decreased until 1997 and then began 
growing in numbers. The "irrational exuberance and infectious greed" stage is clearly visible leading 
up to 2000, as is the subsequent crash.  

 
• Both the Early Stage and Low Research Intensity groups were declining in numbers until after the 

crash. The large increase in numbers of firms in both groups after 2001 (Early Stage: 81%; Low 
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Research Intensity: 68%) reflects the aftereffects of "creative destruction" as entrepreneurs and 
employees who found themselves on the street after the crash begin to start new ventures. It was likely 
due also to the generous R&D tax credits and the proliferation of consultants helping smaller firms 
file applications. 

 
• The small R&D Leaders group increased in numbers up to 2002 and then flattened out. 
 
 
4.2  Revenue Picture 
 
Exhibit 8 shows the revenue growth for Canada's R&D performers over the period.  
 

Exhibit 8.  Total Revenues: 1994-2006  
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Total Companies $457,299 $498,740 $467,815 $485,854 $543,422 $549,087 $560,146 $607,552 $652,930 $723,343 $804,584 $877,953 $879,803

Low Research Intensity $413,232 $457,162 $427,123 $436,772 $491,913 $487,430 $484,052 $523,816 $585,345 $645,342 $719,123 $794,511 $777,702

R&D Leaders $31,987 $28,421 $28,761 $36,933 $39,799 $48,762 $61,985 $62,884 $46,547 $54,592 $58,586 $55,312 $72,437

Early Stage $10,883 $11,948 $10,708 $10,902 $10,788 $11,812 $11,476 $16,139 $17,266 $20,071 $22,779 $24,143 $25,413

Start-up $1,197 $1,209 $1,223 $1,248 $922 $1,083 $2,633 $4,713 $3,772 $3,337 $4,095 $3,986 $4,252

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• Total revenues of all firms increased from 1994 to 2006 by 5.6% per year on average.  
 
• The vast majority of the revenue came from the Low Research Intensity group of companies, whose 

total revenues increased on average at 5.4% per year.  
 
• The R&D Leaders group was the next highest performer in terms of revenue. Revenues for this group 

grew dramatically from 1998 to 2000; suffered a significant decline after the dot.com crash; and 
started growing again after 2002. If one were to take Nortel out, it is possible that the R&D Leaders 
group would exhibit steady growth through the recession. 

 
• The Early Stage group of firms had flat total revenues before the crash and then revenues began to 

increase. Again, this revenue increase in the group of small R&D-intensive firms reflects the creative 
destruction of large firms shedding units that became smaller companies. It also is partly due to the 
release of thousands of experienced managers and employees that were let go from Nortel and other 
large firms being snapped up by smaller firms and improving their business. 
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• The Start-up group had flat revenues through 1997; declining revenues for a couple of years; and then 
"hockey stick" growth before the crash as investors flocked to finance the "next big thing" being 
touted by entrepreneurs and start-up firms. Total revenues declined after the crash and started to 
increase slightly after 2003 when the recovery was underway. 

 
If we look at the average revenue per company in the four groups (Exhibit 9), we see that the R&D 
Leaders group consistently outperformed the Low Research Intensity group throughout the period. 
 

Exhibit 9.  Average Revenue per Company: 1994-2006 
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Total Companies $41.08 $46.30 $47.71 $50.35 $55.54 $55.09 $51.63 $50.26 $48.86 $45.99 $44.82 $44.99 $43.65

Low Research Intensity $96.39 $110.93 $111.32 $115.00 $132.16 $145.63 $161.46 $118.67 $119.12 $112.06 $108.66 $108.13 $104.74

R&D Leaders $244.17 $198.75 $198.35 $226.58 $212.83 $230.01 $280.48 $252.55 $174.99 $217.50 $230.65 $214.39 $269.28

Early Stage $2.18 $2.41 $2.38 $2.45 $2.42 $2.74 $3.00 $2.92 $2.77 $2.75 $2.72 $2.61 $2.54

Start-up $0.69 $0.78 $0.93 $1.01 $0.65 $0.52 $0.78 $2.48 $1.93 $1.38 $1.51 $1.49 $1.73

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• Average revenue per company in the R&D Leaders group climbed leading up to the dot.com crash 

and tumbled after the year 2000, starting to increase again after 2002. 
 
• The Low Research Intensity group suffered a sharp decline in average revenue per firm due to the 

2000 crash, after enjoying steady growth before 2000. Revenue per firm slowly crept lower after 
2001. 

 
• Average revenue per firm for the Early Stage group remained under $3M throughout the period. 
 
• The Start-up group's average revenue per firm was lower than $1M up to the dot.com crash. After 

2000, revenue per firm jumped to $2.5M in 2001, as entrepreneurs and laid off employees started new 
companies in the wake of the crash. Average revenue per company subsequently dropped to about 
$1.5M where it stayed. 
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4.3  R&D Spending 
 
Exhibit 10 shows total R&D spending for the four groups of companies. 
 

Exhibit 10.  Total R&D Spending: 1994-2006 
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Total Companies $7,567 $7,991 $7,997 $8,739 $9,682 $10,399 $12,395 $14,266 $13,545 $14,095 $15,249 $15,774 $16,021

Low Research Intensity $1,905 $2,074 $1,972 $1,868 $1,913 $1,826 $1,805 $2,209 $2,902 $3,237 $3,498 $4,085 $3,785

R&D Leaders $3,271 $3,431 $3,680 $4,458 $5,380 $5,880 $7,120 $5,372 $5,064 $5,187 $5,310 $5,620 $6,094

Early Stage $1,024 $1,128 $995 $1,006 $1,012 $1,111 $1,133 $1,517 $1,618 $1,808 $2,021 $2,123 $2,213

Start-up $1,367 $1,358 $1,349 $1,409 $1,366 $1,577 $2,116 $5,169 $3,961 $3,863 $4,420 $3,946 $3,928

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 

• The R&D Leaders group consistently spent more on R&D than all the other groups. In the years 
leading up to the dot.com crash, the R&D Leaders group was spending more on R&D than all the 
other groups combined. Spending in the R&D Leaders group plunged after 2000, as Nortel and other 
large firms shed research staff.  

 
• R&D spending in the other three groups of companies increase after 2000, as laid off researchers were 

hired by other companies or started their own firms. 
 
• In the period before 2000, R&D spending in the Low Research Intensity group was declining slightly. 

It picked up after 2000 as laid off researchers took jobs in other sectors and as the resources boom 
took off. 

 
• The Early Stage group of firms had flat R&D spending until the crash. After 2000, R&D spending in 

this group started to increase, as companies picked up experienced researchers and research managers 
from Nortel and other large firms. 

 
• The Start-up group saw an increase in R&D spending after 1998 up to the crash in 2000. This increase 

was likely due to enhanced promotion of the R&D tax credit as well as the proliferation of new start-
ups due to the "irrational exuberance and infectious greed" effect. The spike in R&D spending after 
2000 again likely reflects the flood of new start-ups by experienced executives and managers who 
were laid off in 2000 and started their own companies with their severance money. 
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The scale of R&D activity in the different groups of firms is better reflected when we look at the average 
R&D spending per company in each group. Exhibit 11 displays the average R&D spending per firm from 
1994-2006 for each of the four groups. 
 

Exhibit 11.  Average R&D Spending per Firm: 1994-2006 
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Total Companies $0.68 $0.74 $0.82 $0.91 $0.99 $1.04 $1.14 $1.18 $1.01 $0.90 $0.85 $0.81 $0.79

Low Research Intensity $0.44 $0.50 $0.51 $0.49 $0.51 $0.55 $0.60 $0.50 $0.59 $0.56 $0.53 $0.56 $0.51

R&D Leaders $24.97 $23.99 $25.38 $27.35 $28.77 $27.74 $32.22 $21.57 $19.04 $20.67 $20.91 $21.78 $22.65

Early Stage $0.21 $0.23 $0.22 $0.23 $0.23 $0.26 $0.30 $0.27 $0.26 $0.25 $0.24 $0.23 $0.22

Start-up $0.30 $0.31 $0.27 $0.25 $0.23 $0.25 $0.26 $0.23 $0.26 $0.28 $0.28 $0.28 $0.28

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• The R&D Leaders group's average R&D spending per firm was consistently about two orders of 

magnitude greater than the other three groups of companies. After peaking at $32M in 2000, average 
R&D spending dropped precipitously to $19M in 2002, after which it slowly began to climb again.  

 
• All the other groups' average R&D spending per firm remained below $1M throughout the period.  
 
• The Low Research Intensity firms remained consistently at an average level of $0.5M per firm. 
 
• The Early Stage group was spending at an average of about $0.2M per firm, with the average rising 

above $0.25M just before the crash and for several years after it before settling down again to the 
same level. 

 
• The Start-up group was spending slightly higher per firm. The per-company spending declined from 

1994 to 1998, and then started climbing afterwards, likely due to the increase in companies taking 
advantage of R&D tax credits and the "irrational exuberance and infectious greed" effect. 
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4.4  Research Intensity 
 
Exhibit 12 shows the average research intensity for the four groups of companies over the period. 
 

Exhibit 12.  Average Research Intensity: 1994-2006 
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Total Companies 1.65 1.60 1.71 1.80 1.78 1.89 2.21 2.35 2.07 1.95 1.90 1.80 1.82

Low Research Intensity 0.46 0.45 0.46 0.43 0.39 0.37 0.37 0.42 0.50 0.50 0.49 0.51 0.49

R&D Leaders 10.23 12.07 12.80 12.07 13.52 12.06 11.49 8.54 10.88 9.50 9.06 10.16 8.41

Early Stage 9.41 9.44 9.29 9.23 9.38 9.40 9.87 9.40 9.37 9.01 8.87 8.79 8.71

Start-up 114.21 112.33 110.34 112.88 148.13 145.60 80.38 109.68 105.01 115.76 107.94 99.00 92.38

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 

• The Start-up group maintained an average research intensity of about 100% with the exception of the 
period leading up to the dot.com crash when the "tech bubble" saw a proliferation of companies with 
no revenues and significant research staff being financed by investors. This "irrational exuberance" 
corrected after the crash and the average research intensity settled back to about 100% by 2001. 

 
• The R&D Leaders group maintained average research intensity above 10% during the pre-crash 

period, after which it hovered around 10%. 
 
• The Early Stage group maintained an average research intensity level just below 10% up to 2003, 

dropping just below 9% for the last three years of the period. 
 
• The Low Research Intensity group maintained average research intensity below 0.5% throughout the 

period. 
 
Averaged over all four research intensity groups, the research intensity was below 2% except for three 
years around the dot.com crash, 2000, 2001 and 2002. Canada's GERD/GDP hovered above 2% from 
2001 to 2005 before sinking below 2% again. The BERD contribution to this important national ratio was 
kept low largely because of a preponderance of Low Research Intensity firms, which pulled down the 
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average; but also the relatively tiny number of large R&D Leaders firms that could raise the average. The 
Early Stage and Start-up groups comprised mostly small companies so they had small weight compared to 
the larger Low Research Intensity firms. 
 
 
4.5 Employees 
 
Exhibit 13 shows the total number of employees for each group over the period. 
 

Exhibit 13.  Total Number of Employees: 1994-2006 
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Total Companies 1,690,595 1,671,867 1,490,998 1,557,139 1,583,312 1,516,146 1,512,329 1,634,536 1,718,102 1,871,589 2,138,143 2,256,678 2,745,353

Low Research Intensity 1,427,830 1,412,708 1,250,121 1,292,953 1,296,202 1,184,681 1,136,378 1,243,725 1,380,805 1,459,435 1,711,299 1,624,998 2,209,599

R&D Leaders 140,371 124,542 119,603 137,711 149,855 165,538 192,821 210,794 157,615 175,094 177,114 166,822 206,755

Early Stage 98,693 105,568 97,055 100,352 95,394 106,609 102,250 122,896 132,479 156,904 169,463 361,489 249,170

Start-up 23,701 29,049 24,219 26,123 41,861 59,318 80,880 57,121 47,203 80,156 80,267 103,369 79,829

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• Total number of employees increased dramatically from 2000 onwards, after a slow decline from 

1994-2000.  
 
• The Low Research Intensity group employed the largest number of people throughout the period. 

Employment numbers declined to 2000 and then started increasing rapidly, fuelled largely by the 
resource boom.  

 
• The R&D Leaders group had more employees than the Early Stage and Start-up groups from 1994 to 

2004, experiencing an increase leading up to the dot.com crash and a decrease afterwards. After 2004, 
the Early Stage group had more employees than the R&D Leaders group. 

 
• The Early Stage group oscillated around 100,000 employees until the dot.com crash in 2000, after 

which the total number of employees increased steadily. By 2006 the number had more than doubled 
from the level at the time of the dot.com crash. 
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• The Start-up group had the smallest total number of employees among the four groups throughout the 

period. The total number increased up to the year 2000, declined for a couple of years and then began 
to increase again. By 2006, the total number of employees had doubled from the 1994 level. 

 
The impact of the dot.com crash and the demise of Nortel is reinforced by looking at the average number 
of employees per company in each group over the period (Exhibit 14). 
 

Exhibit 14.  Average Number of Employees per Company: 1994-2006 
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Total Companies 151.9 155.2 152.1 161.4 161.8 152.1 139.4 135.2 128.6 119.0 119.1 115.6 136.2

Low Research Intensity 333.1 342.8 325.8 340.4 348.3 354.0 379.0 281.8 281.0 253.4 258.6 221.1 297.6

R&D Leaders 1,071.5 870.9 824.8 844.9 801.4 780.8 872.5 846.6 592.5 697.6 697.3 646.6 768.6

Early Stage 19.8 21.3 21.5 22.6 21.4 24.7 26.7 22.2 21.3 21.5 20.3 39.1 24.9

Start-up 13.7 18.7 18.4 21.1 29.5 28.3 24.0 30.1 24.2 33.2 29.5 38.7 32.5

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• Excluding 1994, which saw an average of over 1,000 employees per company in the R&D Leaders 

group, the period before the crash saw an average employee count per firm of around 800. The 
recession triggered a "reset" of the average number of employees to less than 700. The large numbers 
of people let go from Nortel after 2001 had a large impact on this average measure for R&D Leaders 
firms. 

 
• A similar "reset" of the average number of employees per firms occurred in the Low Research 

Intensity group, which also consists of large firms of several hundreds of employees. The average 
number of employees per firms remained above 300 until 2001, when it dropped to below that level 
where it remained for the rest of the period. 

 
• The Early Stage and Start-up groups contain much smaller firms. The average number of employees 

per firm in both groups was not affected by the dot.com recession, remaining at around 20-30 
employees throughout the period. 
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4.6  Productivity 
 
A good measure of productivity of firms is the revenue per employee. Exhibit 15 shows the average 
revenue per employee for each of the four groups over the period. 
 

Exhibit 15.  Average Revenue per Employee: 1994-2006 
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Total Companies $270.50 $298.31 $313.76 $312.02 $343.22 $362.16 $370.39 $371.70 $380.03 $386.49 $376.30 $389.05 $320.47

Low Research Intensity $289.41 $323.61 $341.67 $337.81 $379.50 $411.44 $425.96 $421.17 $423.92 $442.19 $420.22 $488.93 $351.97

R&D Leaders $227.87 $228.20 $240.47 $268.19 $265.58 $294.56 $321.46 $298.32 $295.32 $311.79 $330.78 $331.56 $350.35

Early Stage $110.27 $113.18 $110.33 $108.63 $113.09 $110.79 $112.23 $131.32 $130.33 $127.92 $134.42 $66.79 $101.99

Start-up $50.48 $41.61 $50.48 $47.77 $22.02 $18.26 $32.55 $82.51 $79.91 $41.63 $51.02 $38.56 $53.26

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• The Low Research Intensity group consistently had the highest average revenue per employee, 

ranging from a low of $289 in 1994 and increasing to $425 in 2000, after which it stayed at around the 
$400 level for several years. 

 
• The R&D Leaders group was not far behind the Low Research Intensity group, with average revenue 

per employee of $228 in 1994 and increasing to $321 in 2000, after which it declined to below $300 
in 2002 and then started increasing again. 

 
• The Early Stage group had average revenue per employee at half the average for the R&D Leader 

group in 1994 ($110 vs. $228). This number stayed the same right through the year 2000, after which 
it increases slightly to about $130 for a few years, before dropping again, in contrast to the R&D 
Leaders group, which declined slightly and then increased. 

 
• The Start-up group had the lowest average revenue per employee. From 1994 to 1997, it remained at 

about half the Early Stage group's average ($50 vs. $100), and then declined to about half that level 
until the dot.com crash. Average revenue per employee in this group jumped after the crash as 
experienced entrepreneurs and executives from Nortel and other large firms started new companies; 
but by 2003, the level had dropped again to the earlier level before 1997. 
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It is clear from the above analysis of revenue for these groups that within the R&D-intensive groups 
(R&D Leaders, Early Stage and Start-up), the R&D Leaders group outperformed the other two groups 
despite the disruption of the dot.com crash. 
 
The root of Canada's low productivity problem is apparent from the above analysis. In the three R&D-
intensive groups, productivity is relatively high in only the R&D Leaders group, which represents a tiny 
fraction of the total number of R&D-intensive companies. The much larger Early Stage and Start-up 
groups have consistently been much less productive. 
 
The most productive group (Low Research Intensity) has average research intensity of about half a 
percent throughout the period. This group contains Canada's large, profitable, productive resource 
companies. An important policy issue is to find ways to leverage Canada's strong resource sectors to 
develop research-intensive, value added businesses that sell high value products and services to the 
world's resource companies. 
 
 
4.7  R&D Employees 
 
R&D employees are the life-blood of R&D-intensive firms and it is instructive to look at the change in 
their numbers over the period under review. Exhibit 16 shows the total number of R&D employees for the 
four groups.  
 

Exhibit 16.  Total Number of R&D Employees: 1994-2006 
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Total Companies 78,883 82,013 79,344 82,693 85,767 90,820 100,892 115,723 118,462 127,205 138,177 142,032 146,666

Low Research Intensity 20,304 22,138 19,913 18,907 18,545 17,166 16,505 21,764 27,760 31,166 34,681 35,400 33,105

R&D Leaders 25,870 25,287 27,443 31,253 34,707 36,910 43,281 34,064 32,487 33,508 32,521 35,923 40,673

Early Stage 18,058 19,962 18,028 18,246 18,635 20,561 20,826 27,897 29,369 33,547 38,286 39,849 42,161

Start-up 14,651 14,626 13,960 14,287 13,880 16,183 20,280 31,998 28,846 28,984 32,689 30,860 30,727

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• The total number of R&D employees for all groups increased dramatically from 1994 to 2006, 

increasing by 85.9% or at an average growth rate of 5.3% per year. 
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• Growth accelerated dramatically in the years before the dot.com crash, but continued afterwards. The 
effect of the dot.com induced recession is evident only in a slight slowing down of the increase. (The 
slope of the curve is steeper before 2001 than it is afterwards.) 

 
• The growth slowdown was mostly due to the R&D Leaders group. Up to 2003, the total number of 

R&D employees in the R&D Leaders group exceeded that of the other three groups, by an increasing 
amount until 2000 when it reached over 40,000. After 2000, the group experienced a severe drop into 
the low 30,000s, as large firms (especially Nortel) shed researchers. The total number stayed at that 
level until 2005 when the numbers began to climb again. 

 
• The other three groups experienced a jump in their total number of R&D employees after 2000, as 

they absorbed researchers that were let go from Nortel and other R&D Leaders.  The Early Stage and 
the Low Research Intensity groups experienced the steepest average growth in number of R&D 
employees after 2000. 

 
• The Early Stage group had around 20,000 R&D employees before the dot.com crash. The total 

number jumped in 2001 and increased steadily until by 2004 this group had more R&D employees 
than the R&D Leaders group. 

 
• The Low Research Intensity group's total R&D employee count stagnated before the dot.com crash 

and then increased steadily until 2004 when the growth stopped at in the mid-30,000s. 
 
• The Start-up group saw growth in the number of R&D employees after 1998 and experienced the 

sharpest increase (~50%) in its R&D employee count after 2000; but growth stopped after 2001 and 
the number remained around 30,000. 

 
The dot.com recession had an overall effect of redistributing R&D employees among the four research-
intensity groups, while the total number continued to increase. Larger R&D Leaders companies started 
shedding R&D employees, most of whom went to smaller firms in the Early Stage and Start-up groups, as 
well as to firms (large and small) in the Low Research Intensity group.  
 
The importance of R&D for the R&D Leaders firms is highlighted by looking at the average number of 
R&D employees per company, for each group (Exhibit 17). 
 
• The R&D Leaders group clearly stands out, with an average of well over 100 R&D employees per 

company throughout the period, where all other groups had an average of less than 20. 
 
• Before the year 2000, the R&D Leaders group averaged in the high 100s, ranging between 174 and 

197. In 2001, the average number per firm plunged more than 25% to below 140 and only started to 
climb slowly in 2004. 

 
• The Low Research Intensity group stayed fairly constant at an average of around 5 R&D employees 

per company, despite the fact that some very large firms populate this group.14 
 
• The Early Stage group had an average per firm ranging roughly between 4 and 5 R&D employees. 

Most firms in this group would have been SMEs. 

                                                
14 We recognize that some firms in this group were large and would have many more R&D employees. The group contained 
many small firms with even fewer R&D employees to make the average come out to 5. 



Corporate Domestic R&D Study, 2001-2006                                                                                  The Impact Group 30 

 
Exhibit 17.  Average Number of R&D Employees per Company: 1994-2006 
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Total Companies 151.9 155.2 152.1 161.4 161.8 152.1 139.4 135.2 128.6 119.0 119.1 115.6 136.2

Low Research Intensity 333.1 342.8 325.8 340.4 348.3 354.0 379.0 281.8 281.0 253.4 258.6 221.1 297.6

R&D Leaders 1,071.5 870.9 824.8 844.9 801.4 780.8 872.5 846.6 592.5 697.6 697.3 646.6 768.6

Early Stage 19.8 21.3 21.5 22.6 21.4 24.7 26.7 22.2 21.3 21.5 20.3 39.1 24.9

Start-up 13.7 18.7 18.4 21.1 29.5 28.3 24.0 30.1 24.2 33.2 29.5 38.7 32.5

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 
• The Start-up group's average number of R&D employees per firm rose to about 11 in 1997, fell to 6 in 

2000 and then jumped to about 17 in 2001, after which it settled at about 12 for the rest of the period. 
 
 
4.8  R&D Salaries – an Approximation 
 
The average amount of R&D spending per R&D employee is a rough indicator of the average salary paid 
to R&D employee. Exhibit 18 shows this number for each group over the period of review. The 
aftershock of the dot.com crash is clearly evident, as is the inherent fragility and weakness of Canada's 
R&D-intensive firms. 
 
• The average R&D spending per R&D employee in the R&D Leaders group increased steadily from 

$126.500 in 1994 to $164,500 in 2000. This increase reflects the increasing competition for R&D 
talent during this period. The average level of spending per R&D employee leveled off to the high 
$150,000s after the dot.com crash. Competition for talent among R&D Leaders firms remained high 
enough to limit the drop in average spending per R&D employee to less than 10%. 

 
• The Low Research Intensity group saw a slower increase in average spending per R&D employee 

before 2000 so that by 2000, this group was spending an average of $109,000, or almost $60,000 less 
per R&D employee than the R&D Leaders group. After 2000, the Low Research Intensity group 
average per firm dropped about the same amount as the R&D Leaders group. After 2001, the gap in 
average R&D spending per R&D employee narrowed to about $35,000.  
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• The Start-up group's average R&D spending per R&D employee grew even more slowly up to the 
year 2000 when it broke through the $100,000 level. After 2000, the average spending per R&D 
employee spiked, as higher priced researchers came onto the market after being laid off by Nortel and 
other large firms. The Start-up group's R&D spending per R&D employee settled around the $130,000 
mark after 2002, about $30,000 more than before the dot.com crash. 

 
Exhibit 18.  Average R&D Spending per R&D Employee: 1994-2006 
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Total Companies $95.9 $97.4 $100.8 $105.7 $112.9 $114.5 $122.9 $123.3 $114.3 $110.8 $110.4 $111.1 $109.2

Low Research Intensity $93.8 $93.7 $99.0 $98.8 $103.2 $106.4 $109.4 $101.5 $104.5 $103.9 $100.9 $115.4 $114.3

R&D Leaders $126.5 $135.7 $134.1 $142.6 $155.0 $159.3 $164.5 $157.7 $155.9 $154.8 $163.3 $156.4 $149.8

Early Stage $56.7 $56.5 $55.2 $55.1 $54.3 $54.0 $54.4 $54.4 $55.1 $53.9 $52.8 $53.3 $52.5

Start-up $93.3 $92.8 $96.6 $98.6 $98.4 $97.5 $104.4 $161.5 $137.3 $133.3 $135.2 $127.9 $127.8

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

 
 

• The Early Stage group's average R&D spending per R&D employee remained extremely low 
compared to the other groups, in the mid-$50,000s. The average remained remarkably stable, totally 
unaffected by the dot.com crash and subsequent recovery. This stable, low level of average spending 
per R&D employee suggests that this group of firms was relatively uncompetitive. It likely included 
life-style companies that were not on a growth trajectory or firms that were struggling and could not 
afford to pay the higher salaries. 

 
This analysis shows how the cost of talent was reduced after the recession. It also reveals the relative 
weakness of the large Early Stage group of firms relative to the much smaller group of R&D Leaders, and 
even relative to the Start-up group. 
 
 
4.9  Are We Making Progress? 
 
Having examined in detail the performance of Canada's R&D intensive firms over a period of thirteen 
years, it is fair to ask whether or not we are making progress, treading water or drowning. While we have 
seen increases in number of research performers, total revenues, total R&D spending and total number of 
employees, the more detailed picture reveals some troubling facts. 
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The largest amount of revenue and the greatest growth in R&D spending and number of employees comes 
from Canada's Low Research Intensity companies; but their research intensity is typically around a half a 
percent, and they contribute little to Canada’s GERD/GDP. Why are our resource companies not 
producing tools for resource companies and selling them globally? Why do they not become the supplier 
of value-added products for their sector like their competitors in countries like Sweden and Finland? 
 
If we take these firms out of the equation and focus only on the three groups that spend more than 3% of 
revenue on R&D, the story darkens further. 
 
The Early Stage and Start-up groups can be considered “greenhouse” firms, small firms that need to be 
nurtured to grow into large, successful companies. The R&D Leaders group represents the mature firms 
that have “graduated” from the greenhouse. The fact that the number of greenhouse firms grew 
substantially, while the R&D Leaders group saw much more modest growth is disturbing. It means that 
either not enough greenhouse firms are growing successful businesses or that R&D Leaders firms are 
leaving the country, consolidating (merging or acquiring one another) or failing. More likely it is a 
combination of these two factors. Certainly Nortel’s failure had a significant impact, although it is clear 
from the data that the remaining R&D Leaders fared quite well after the recession. It is critical to address 
the question of why more R&D Leaders are not appearing in Canada, given the proliferation of smaller 
R&D-intensive firms in the Canadian landscape. 
 
Policies geared to encouraging more R&D have resulted in increases in R&D spending during the period 
under review; but this increase was driven by the proliferation of small companies spending small 
amounts on R&D. Only the R&D Leaders were spending significant amounts on R&D, and there were 
too few of them to make a major impact on Canada’s overall performance. Exhibit 6 showed clearly that 
it takes several decades for firms growing at an impressive 20% compound annual growth rate to reach 
significant scale. Why are we not seeing more R&D Leaders emerge from the large pack of greenhouse 
firms? Until we answer that question and find a solution, Canada will continue to tread water and 
ultimately sink further relative to other countries that are growing their knowledge-based economies.  
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Appendix A  
Detailed Tables by Research Intensity Group, 2001-2006 

 
Table A1.  Number of Companies 
Table A2.  Revenue 
Table A3. R&D Spending 
Table A4.  Research Intensity 
Table A5.  Total Employees 
Table A6.  R&D Employees 
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Table A1.  Number of Companies by Research Intensity Group, 2001-2006 
Canada 

 

Research Intensity* Group 
Number of Companies (#) 

Fiscal Year % Change 
2001-2006 

2001 2002 2003 2004 2005 2006 
Less than 3% 4,414 4,914 5,759 6,618 7,348 7,425 68.2 
3-50% and R&D spending $3 
million or more 249 266 251 254 258 269 8.0 
3-50% and R&D spending less 
than $3 million 5,525 6,230 7,305 8,360 9,238 10,002 81.0 
Greater than 50% 1,899 1,953 2,413 2,719 2,671 2,458 29.4 
Total  12,087 13,363 15,728 17,951 19,515 20,154 66.7 

*R&D spending as percent of revenue 
Note: may not add due to rounding 

 
 

Table A2.  Revenue by Research Intensity Group, 2001-2006 
Canada 

 

Research Intensity* Group 
Revenue ($M) 

Fiscal Year % Change 
2001-2006 

2001 2002 2003 2004 2005 2006 
Less than 3% $523,816 $585,345 $645,342 $719,123 $794,511 $777,702 48.5 
3-50% and R&D spending $3 million or 
more $62,884 $46,547 $54,592 $58,586 $55,312 $72,437 15.2 
3-50% and R&D spending less than $3 
million $16,139 $17,266 $20,071 $22,779 $24,143 $25,413 57.5 
Greater than 50% $4,713 $3,772 $3,337 $4,095 $3,986 $4,252 -9.8 
Total  $607,552 $652,930 $723,343 $804,584 $877,953 $879,803 44.8 

*R&D spending as percent of revenue 
Note: may not add due to rounding 

 
 

Table A3.  R&D Spending by Research Intensity Group, 2001-2006 
Canada 

 

Research Intensity* Group 
R&D Spending ($M) 

Fiscal Year % Change 
2001-2006 

2001 2002 2003 2004 2005 2006 
Less than 3% $2,209 $2,902 $3,237 $3,498 $4,085 $3,785 71.3 
3-50% and R&D spending $3 
million or more $5,372 $5,064 $5,187 $5,310 $5,620 $6,094 13.4 
3-50% and R&D spending less 
than $3 million $1,517 $1,618 $1,808 $2,021 $2,123 $2,213 45.9 
Greater than 50% $5,169 $3,961 $3,863 $4,420 $3,946 $3,928 -24.0 
Total  $14,266 $13,545 $14,095 $15,249 $15,774 $16,021 12.3 

*R&D spending as percent of revenue 
Note: may not add due to rounding 
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Table A4.  Research Intensity* by Research Intensity Group, 2001-2006 

Canada 
 

Research Intensity* Group 
Research Intensity (%) 

Fiscal Year % Change 
2001-2006 

2001 2002 2003 2004 2005 2006 
Less than 3% 0.4 0.5 0.5 0.5 0.5 0.5 15.4 
3-50% and R&D spending $3 
million or more 8.5 10.9 9.5 9.1 10.2 8.4 -1.5 
3-50% and R&D spending less 
than $3 million 9.4 9.4 9.0 8.9 8.8 8.7 -7.4 
Greater than 50% 109.7 105.0 115.8 107.9 99.0 92.4 -15.8 
Total  2.3 2.1 1.9 1.9 1.8 1.8 -22.4 

*R&D spending as percent of revenue 
Note: may not add due to rounding 

 
 

Table A5.  Total Employees by Research Intensity Group, 2001-2006 
Canada 

 

Research Intensity* Group 
Total Employees (#) 

Fiscal Year % Change 
2001-2006 

2001 2002 2003 2004 2005 2006 
Less than 3% 1,243,725 1,380,805 1,459,435 1,711,299 1,624,998 2,209,599 77.7 
3-50% and R&D spending $3 
million or more 210,794 157,615 175,094 177,114 166,822 206,755 -1.9 
3-50% and R&D spending less 
than $3 million 122,896 132,479 156,904 169,463 361,489 249,170 102.7 
Greater than 50% 57,121 47,203 80,156 80,267 103,369 79,829 39.8 
Total  1,634,536 1,718,102 1,871,589 2,138,143 2,256,678 2,745,353 68.0 

*R&D spending as percent of revenue 
Note: may not add due to rounding 

 
 

Table A6.  R&D Employees+ by Research Intensity Group, 2001-2006 
Canada 

 

Research Intensity* Group 
R&D Employees (#) 

Fiscal Year % Change 
2001-2006 

2001 2002 2003 2004 2005 2006 
Less than 3% 21,764 27,760 31,166 34,681 35,400 33,105 52.1 
3-50% and R&D spending $3 
million or more 34,064 32,487 33,508 32,521 35,923 40,673 19.4 
3-50% and R&D spending less 
than $3 million 27,897 29,369 33,547 38,286 39,849 42,161 51.1 
Greater than 50% 

31,998 28,846 28,984 32,689 30,860 30,727 
-                   
0 

Total  115,723 118,462 127,205 138,177 142,032 146,666 26.7 
+Full-time equivalent  

*R&D spending as percent of revenue 
Note: may not add due to rounding 

 
 

 
 
 


