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Can the Canada-U.S. ICT Investment Gap 
be a Measurement Issue? 

Abstract  

In 2011, business sector investment per worker in information and communications technology 

(ICT) in Canada was only 57.8 per cent of the U.S. level, indicating an ICT investment per 

worker gap of 42.2 percentage points. Numerous explanations have been advanced to explain 

this gap, one of which is that the ICT investment data from Statistics Canada and the Bureau of 

Economic Analysis are not strictly comparable. The primary focus of this report is to analyze 

that hypothesis. We compare the methodology used to measure ICT investment in Canada and 

the United States and find that issues related to measurement account for approximately 4 

percentage points (10 per cent) of the gap. Although software investment has been responsible 

for 90 per cent of the gap in recent years, seven out of 17 industries in Canada actually had 

greater investment per worker levels than the United States in both total ICT and software. A 

small number of ICT-intensive industries has been responsible for a substantial part of the gap. 

In particular, information and cultural industries accounted for 39.1 per cent of the total gap. This 

supports the conclusion that the Canada-U.S. ICT investment per worker gap is largely the result 

of industry-specific factors which affect software investment.   
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Can the Canada-U.S. ICT Investment Gap 
Be a Measurement Issue? 

Executive Summary  
In 2011, business sector investment per worker in information and communications 

technology (ICT) in Canada was only 57.8 per cent of the U.S. level. Software investment, the 

largest component of ICT investment in both countries, was only 39.8 per cent of the U.S. level. 

These observations are part of a persistent phenomenon identified in a series of studies on ICT 

investment by the Centre for the Study of Living Standards (CSLS), which have consistently 

found that ICT investment per worker in Canada is significantly below the level in the United 

States. This low level of ICT investment per worker is troubling, as investment ï and ICT 

investment in particular ï increases labour productivity, an important determinant of potential 

economic growth and a measure by which the United States has also consistently outperformed 

Canada over the last decade.   

Numerous explanations have been advanced to explain this gap, one of which is that the 

ICT investment data from Statistics Canada and the U.S. Bureau of Economic Analysis are not 

strictly comparable. The objective of this report is to determine to what extent differences in 

measurement methodology affect our ability to compare ICT investment per worker in Canada 

and the United States.  

 

The Canada-U.S. ICT Investment per Worker Gap 

The key indicator in this report is the sum of investment in computers, communications 

equipment, and software per worker in Canada, adjusted for purchasing power parity (PPP), 

relative to the level of the same figure in the United States. This relative level can be computed 

by industry, and by each component of ICT investment (computers, communications equipment, 

and software). The gap is defined as 100 less the relative level.  

Our analysis of the Canada-U.S. ICT investment per worker gap yields several important 

findings, which we summarize in this section.  

First, the Canada-U.S. ICT investment per worker gap is now heavily concentrated in 

software investment. In 1987, the gap for ICT investment per worker was essentially the same in 

all three components of ICT, at approximately 40 percentage points. In 2011, software 

investment per worker in Canada was only 39.8 per cent of the level in the United States. In 

comparison, computer investment per worker in Canada is now 108.8 per cent of the level in the 

United States, while investment in communications equipment is 72.9 per cent of the level 

observed in the United States. This is a dramatic shift in the gap by component between 1987 

and 2011. This is underscored by the fact that software investment accounted for nearly two-
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thirds of ICT investment in the United States in 2011, but just under half in Canada. 

Additionally, within software investment, the gap is the greatest for prepackaged software. 

Prepackaged software investment per worker in Canada was only 26.4 per cent of the U.S. level 

in 2009, the latest year for which data are available. 

Second, we compare our key indicator to several other measures of relative ICT 

performance, and we find a large gap regardless of which measure we use. Additionally, the 

severity of the gap is greater for measures which use differences in labour input between Canada 

and the United States. For example, Canadaôs relative performance is worse for ICT investment 

per hour worked (52.5 per cent of the U.S. in 2011) than it is for ICT investment per worker 

(57.8 per cent), and worse for ICT capital stock per hour worked (40.1 per cent) than it is for ICT 

capital stock per worker (44.1 per cent). In contrast, measures which do not use labour input, 

such as the share of ICT investment in business sector GDP in Canada relative to the United 

States (71.2 per cent), identify a large, but somewhat smaller, gap. 

Third, the Canada-U.S. ICT investment per worker gap is close to the average gap 

between the United States and most OECD countries. We compare Canada to a selected sample 

of 18 OECD countries using OECD data for the ICT investment share of private, fixed non-

residential investment, ICT investment share of GDP, ICT investment per worker, and ICT 

investment per hour worked. We find that while Canada is generally in the bottom third of this 

selected sample in terms of its relative performance, its level is closer to the OECD average for 

each of these measures than it is to other countries in the bottom third. Our gap is with the United 

States, not other countries.  

Fourth, using the same OECD data, we estimate non-business sector ICT investment per 

worker in Canada and the United States, and find that there is no gap outside the business sector. 

Canada and the United States invest essentially the same amount in ICT per worker outside the 

business sector. The gap therefore appears to be uniquely a business sector phenomenon.  

Fifth, we perform decompositions by the components of ICT and by industry, the 

conclusions of which are extremely important. We find that in 2011, in U.S. dollars, business 

sector ICT investment per worker in Canada was $1,658 below the United States, while software 

investment per worker in Canada was $1,529 below software investment per worker in the 

United States, meaning that software investment accounted for 92.2 per cent of the difference in 

ICT investment per worker in 2011. If software investment per worker in Canada and the United 

States were the same, the gap would almost completely disappear.  

In contrast, computer investment per worker in Canada was $61 greater than the U.S. 

level in 2011 (-3.7 per cent of the gap). The difference in telecommunications equipment 

investment per worker in Canada and the United States was equal to a modest share of the 
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difference in total ICT investment per worker in 2011, at 11.5 per cent.
1
 The decomposition by 

component has shifted dramatically since 1987. In 1987, the difference in ICT investment per 

worker for computers, communications equipment, and software constituted 31.6 per cent, 40.8 

per cent, and 27.7 per cent, respectively, of the total difference in ICT investment per worker in 

Canada and the United States. These figures are now -3.7 per cent, 11.5 per cent, and 92.2 per 

cent.  

The industry decomposition is also very important. Our analysis highlights that in 

addition to being concentrated largely in software investment, the Canada-U.S. ICT investment 

per worker gap is also heavily concentrated in a few industries. The difference between ICT 

investment per worker in Canada and the United States, after weighting by the employment share 

of each industry in the United States, is the largest for information and cultural industries. This 

industry was responsible for 39.1 per cent of the difference in ICT investment per worker in 

2011. Information and cultural industries, and professional, scientific and technical services are 

consistently the largest contributors to the gap. In recent years, around 7 out of 17 industries in 

Canada actually had greater ICT investment per worker than their U.S. counterpart. This strongly 

suggests that the Canada-U.S. ICT investment per worker gap is largely due to industry-specific 

factors that affect software investment.  

Proximate Causes of the Gap 

 Many differences between the Canadian and U.S. economies contribute to the ICT 

investment per worker gap. While not the primary focus of this report, we explore a few of the 

factors contributing to the lower level of ICT investment per worker in Canada. We find that 

there is no compelling reason for the gap to be as large as it is.  

¶ Comparing two countries with the same share of ICT investment in GDP but different 

labour productivity levels, the high level of labour productivity in one country means that 

a single worker will generate more GDP per capita. This, in turn, leads to more ICT 

investment per worker for a given ICT investment share of GDP, since the absolute level 

of ICT investment is determined by the absolute level of GDP. Assuming, initially, that 

ICT investment as a share of GDP is the same in two countries, then the difference in ICT 

investment per worker levels, i.e. the ICT gap, is explained entirely by the labour 

productivity differential between the two countries.  

¶ Allowing the ICT investment share of GDP to be different, as it is for Canada and the 

United States, we find that the ICT investment per worker gap would be 12 percentage 

points (30 per cent) lower if Canada had the same level of labour productivity as the 

United States. 

o However, from the perspective of causality, we do note that investment is a 

determinant of productivity, and it is likely the case that U.S. labour productivity 

                                                 
1
 Statistics Canada refers to investment in telecommunications equipment, while the BEA refers to investment in 

communications equipment. We will generally use the term communications equipment.  
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is greater in part because of its greater level of ICT investment per worker. It is 

therefore not correct to say that higher labour productivity is a cause of the gap, 

when the reverse is also true to some extent.  

¶ Industrial structure explains about 2.5 percentage points of the ICT investment per 

worker gap. The U.S. has greater relative employment in ICT-intensive industries.  

Differences in the Measurement of ICT Investment in Canada and the United States  

 The main contribution of this report is to examine the methodology used by Statistics 

Canada and the U.S. Bureau of Economic Analysis to prepare their estimates of investment in 

computers, communications equipment, and software. Our analysis of the measurement 

methodology yields several important findings, but we conclude that differences in measurement 

methodology explain at most only a small part of the gap. We highlight our important findings 

below.  

¶ The methodology for data collection, quality control, and the entities surveyed are 

substantially the same for these data.  

¶ The definition of the business sector in Statistics Canadaôs Fixed Capital Flows and 

Stocks tables is inconsistent with the Fixed Asset Accounts in the United States. The 

Fixed Asset Accounts classifies investment as business sector based on the type of 

establishment making the investment, while the FCFS classifies investment as business 

sector based on the industry in which it occurs, excluding from total investment 3 out of 

20 two-digit NAICS industries: health care and social assistance, educational services, 

and public administration. In contrast, the Fixed Asset Accounts estimates of ICT 

investment will exclude non-business sector investment in the remaining 17 two-digit 

NAICS industries, while including business sector investment in the 3 two-digit NAICS 

industries excluded from the business sector by the FCFS.  

¶ Using estimates from the Canadian Productivity Accounts, which uses the same 

definition of the business sector as the U.S. Fixed Asset Accounts, we find that in 2008, 

the total Canada-U.S. ICT investment per worker gap had been underestimated by 5.5 

percentage points due to inconsistencies in the definition of the business sector. Data to 

assess the effect of this definitional inconsistency in more recent years are not yet 

available.  

¶ We identify no significant inconsistencies in the definition of ICT assets or the survey 

and data collection methodology for ICT investment data in Canada and the United 

States.  

¶ The methodology used to account for intermediate purchases of pre-packaged and custom 

software differs in Canada and the United States. The United States assigns intermediate 

purchases of software to both pre-packaged and custom software, while Statistics Canada 

assigns all intermediate purchases of software to pre-packaged software. This does not 

affect the total level of ICT or software investment in either country, but it does mean 
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that Statistics Canada is slightly overestimating the share of custom software and 

underestimating the share of pre-packaged software.  

¶ The treatment of purchases of used equipment differs in Canada and the United States. 

The estimates of investment in the United States include dealersô margins on the sale of 

used assets, while the estimates for Canada do not. This has the potential to have an 

impact, although perhaps a marginal one, on the comparability of investment in 

computers and communications equipment. This issue requires further study.  

¶ Investment in internally developed or own account software is based primarily on the 

labour cost to employers of their software developers. This means that, even if two 

software developers spend the same amount of time developing the same software for 

internal use, a higher level of investment in the United States than in Canada would result 

due to higher salaries. We estimate that this conceptual challenge to valuing own account 

software results in the gap being overestimated by as much as 4 percentage points (10 per 

cent of the gap).  

¶ On balance, we find that differences in measurement explain approximately 10 per cent 

of the gap in ICT investment per worker in Canada and the United States.  

The following exhibit from the conclusion of this report summarizes our findings.  

Exhibit 3: Summary of Factors Contributing to the Canada-U.S. ICT Investment per Worker 

Gap 

  Contribution to the Gap in 2011 

Reference Factor Percentage Points Share 

Table 1 Canada-U.S. ICT Investment per Worker Gap 42.2 100.0 

Non-Measurement Factors or Proximate Factors 

Table 31 Labour Productivity 12.6 29.8 

Table 33 Industry Structure 2.4 5.7 

Measurement-Related Factors 

Table 45 U.S. Salary Premium for Software Developers 3.7*  8.8 

Non-Quantifiable Factors Contributing to the Gap 

5ŜŀƭŜǊΩǎ ƳŀǊƎƛƴǎ ƻƴ ǎŀƭŜǎ ƻf used ICT equipment (measurement) 

Firm Size 

Education of Managers 

Business Attitudes and Culture 

 

Total Gap Explained by Factors 18.5 44.3 

*Refers to the effect on the gap in percentage points from in 2009, the last year for which data are available 

Note: Inconsistencies in the definition of the business sector, which may also be considered a measurement issue, 

contributed to underestimating the gap by 5.5 percentage points in 2008, the last year for which data to measure this 

effect are available. This qualifies to some extent the proportion of the gap we have explained in this report.  
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Other Factors Contributing  to the Gap 

 There are a number of differences between the economies of Canada and the United 

States which are likely to have an effect on the ICT investment per worker gap that we are not 

able to quantify. Briefly, these factors are: 

¶ Firm size favours greater ICT investment per worker in the United States. Canada has a 

larger share of employment in small and medium-sized enterprises (SMEs), which tend to 

invest less on a per worker basis.  

¶ The education of managers favours greater ICT investment per worker in the United 

States. Managers have lower educational attainment overall in Canada, which means 

managers in charge of investment decisions are less likely to understand how ICT assets 

can improve the productivity of their firmôs production process. Additionally, large 

Canadian corporations are less likely to be run by an MBA-educated CEO. As MBAs 

receive specific education on improving productivity and innovations in financing 

investment, research suggests that this factor also makes Canadian businesses less likely 

to invest in ICT.  

¶ Finally, research and anecdotal evidence suggests that differences in business attitudes 

and culture, and the perception of ICT assets, is reducing ICT investment in Canada 

relative to the United States. Managers in Canada are more likely to report difficulty 

seeing or measuring the benefits of investing in ICT assets, and are more likely to decide 

not to invest in ICT assets based on cost.  

These and other non-measurement factors all contribute to explaining the remainder of 

the Canada-U.S. ICT investment per worker gap. Based on our analysis in this report, it is likely 

that these and industry-specific factors relating to software investment are responsible for the 

remaining portion of the Canada-U.S. ICT investment per worker gap.  
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Can the Canada-U.S. ICT Investment Gap 
be a Measurement Issue?2 

Introduction  
In 2011, business sector investment per worker in information and communications 

technology (ICT) in Canada was only 57.8 per cent of the U.S. level. Software investment, the 

largest component of ICT investment in both countries, was only 39.8 per cent of the U.S. level. 

These observations are a part of a persistent phenomenon identified in a series of studies on ICT 

investment per worker by the Centre for the Study of Living Standards (CSLS), which have 

consistently found that ICT investment per worker in Canada is significantly below the level in 

the United States.
3
 This low level of ICT investment per worker is troubling, as investment ï and 

ICT investment particularly ï increases labour productivity, an important determinant of 

potential economic growth and a measure by which the United States has also consistently 

outperformed Canada over the last decade.   

Several factors have been posited as the source of the gap in ICT investment per worker, 

including differences in economic and industrial structure; relative costs and prices; attitudes and 

culture; framework variables such as education, taxes, and competitiveness; and, finally, 

measurement error in the level of investment in either or both countries. The primary focus of 

this report is to explore the extent to which differences in measurement methodology contribute 

to the observed gap in ICT investment per worker, in order to better inform policymakers 

concerned about the strength of investment in Canada. An understanding of the causes of the 

Canada-U.S. ICT investment per worker gap is essential for the development of policies to 

reduce the gap. 

This study is organized as follows. The first section describes trends in the Canada-U.S. 

ICT investment gap over time, drawing from earlier CSLS studies and updating them to reflect 

the state of the gap in 2011, and provides an international comparison of ICT investment. The 

second section provides several decompositions of the ICT investment per worker gap, 

                                                 
2
 This reported was prepared by Vikram Rai under the supervision of Andrew Sharpe, with contributions from 

Ricardo de Avillez, Etienne Grand-Maison, and Evan Capeluck. The views presented in this report are the views of 

the CSLS. We would like to thank Greg Peterson, Javier Oyarzun, Valerie Gaudreault, Art Ridgeway, Ziad Ghanem, 

Andreas Trau, Brenda Bugge, Wulong Gu, and Jean-Pierre Maynard from Statistics Canada for their cooperation 

and assistance in this project, as well as Michael Glenn, Christopher Mbu, Christina Hovland, Robert Corea, and 

David Wasshaussen from the U.S. Bureau of Economic Analysis, and Shawn Sprague from the U.S. Bureau of 

Labor Statistics. Finally, the CSLS would also like to thank Don Drummond, John Lester, Louis Marc Ducharme 

(Statistics Canada), Carlos Rosell (Department of Finance), Shutao Cao (Bank of Canada), Ben Dachis (C.D. Howe 

Institute), Barrie R. Nault (University of Calgary) for their detailed comments on earlier versions of this report.  
3
 See CSLS, 2005; Sharpe, 2006; Sharpe and Arsenault, 2008a; Sharpe and Arsenault, 2008b; Sharpe and de 

Avillez, 2010; Sharpe and Moeller, 2011; and Sharpe and Andrews, 2012 for several detailed discussions of how the 

ICT investment per worker gap has evolved over time and some discussion of the factors underlying the gap.  
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identifying which components of ICT investment and which industries make the largest 

contributions to the gap. The third section provides an overview of non-measurement factors 

which contribute to the gap. The fourth section, the major contribution of this study, focuses on 

comparisons of different elements of the methodologies used to construct the ICT investment 

time series in Canada and the United States. It identifies differences in definitions, and provides 

estimates for the degree to which the gap is over- or under-estimated due to measurement error. 

The fifth  section describes non-measurement factors which are also likely to contribute to the 

gap but are difficult to quantify. The sixth section identifies areas for further research motivated 

by our assessment of the relative importance of measurement methodology, while the seventh 

section contains recommendations for Statistics Canada and the U.S. Bureau of Economic 

Analysis (BEA) that would improve our ability to study this issue and reliably compare estimates 

of investment by asset type in Canada and the United States. The eighth and final section 

concludes.  

This report is accompanied by a set of Appendix Tables, which provide more details on 

the estimates analyzed in this report. The Appendix Tables are available on the CSLS website at 

www.csls.ca/res_reports.asp. Additionally, the CSLS has maintained for several years a detailed 

database on ICT investment and capital stock in Canada and the United States based on publicly 

available data from Statistics Canada and the U.S. Bureau of Economic Analysis. This database 

is publicly available on the CSLS website at www.csls.ca/data/ict.asp.  

I. The Canada-U.S. ICT Investment per Worker Gap  

The Canada-U.S. ICT investment per worker gap has fluctuated over time, but has not 

changed substantially over the 1987-2011 period.
4
 Business sector ICT investment per worker 

was 57.8 per cent of the U.S. level in 2011; in 1987, we observed a similar relative level of 59.3 

per cent. In the intervening years, it has been as high as 68.0 per cent (1991) of the U.S. level and 

as low as 53.9 per cent (2009). While the overall ICT investment per worker gap in 2011 is 

similar to the gap in 1987, the gap by component has shifted dramatically. In 1987, the gap for 

all three components was around 40 percentage points, but in 2011, software investment per 

worker in Canada was 39.8 per cent of the U.S. level, communications equipment investment per 

worker was 72.9 per cent, and computer investment per worker was 108.8 per cent. Our goal in 

this section is to highlight important features of the Canada-U.S. ICT investment per worker gap, 

such as the extent to which the gap is now significantly greater in software investment than the 

two other ICT components. To provide a complete understanding of the gap, we examine total 

ICT investment, investment by ICT component, business sector employment, and purchasing 

power parity estimates during the 1987-2011 period for Canada and the United States.  

                                                 
4
 For a detailed report on the state of the Canada-U.S. ICT investment per worker gap in 2011, see Capeluck (2013).  
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A. The Canada-U.S. ICT Investment per Worker Gap  
Our key indicator for comparing Canadaôs performance in ICT investment to the United 

States is the sum of business sector investment in computers, communications equipment, and 

software in Canada, per worker, converted to U.S. dollars, relative to the same figure in the 

United States. This is based on the generally accepted OECD definition of information and 

communications technology. To convert ICT investment per worker in Canada to U.S. dollars, 

we use purchasing power parity (PPP) estimates, which take into account differences in the 

prices of goods and services between Canada and the United States. For example, if ICT 

investment per worker were $1 CAD per worker in Canada, $2 USD per worker in the United 

States, and the purchasing power parity exchange rate indicated that to purchase the same basket 

of goods in Canada as the United States required 1.2 USD per CAD, then our key indicator 

would be: 

Α ╒═╓ ▬▄► ◌▫►▓▄► Ȣ
╤╢╓
╒═╓ 

Α ╤╢╓ ▬▄► ◌▫►▓▄►
 Ϸ 

Ideally, the PPP estimates used to calculate the Canada-U.S. ICT investment per worker 

gap would refer specifically to ICT investment. Unfortunately, such estimates do not exist. The 

closest alternative is the machinery and equipment (M&E) PPP calculated by Statistics Canada, 

which is the PPP used in this report to estimate the Canada-U.S. ICT investment per worker 

gap.
5
 In general, ICT can be seen as a subcategory of M&E.

6
 As such, using the M&E PPP 

instead of the ICT PPP (which is unavailable) provides a reasonable, albeit imperfect alternative 

to the more precise measure of the ICT gap. The reader should bear in mind, however, that 

divergences between the two PPPs can be a potential source of measurement error in the ICT 

gap. 

  The Canada-U.S. ICT investment per worker gap is calculated as 100 less this indicator. 

In this stylized example, the gap would be 40 per cent. This section provides an overview of the 

Canada-U.S. ICT investment per worker gap, including estimates of ICT investment per worker 

for total ICT investment and each component of ICT investment, for the purpose of informing 

and motivating our investigation into the measurement methodology of ICT investment in 

Canada and the United States. These estimates are shown for the business sector in current U.S. 

dollars for 1987 and the 2000-2011 period in Table 1. Table 2 provides estimates of business 

sector ICT investment per worker in Canada relative to the United States. The gap, calculated as 

100 less the relative level was 42.2 percentage points in 2011, up from 40.8 percentage points in 

1987. Over the total period, the gap has increased 1.46 percentage points.  

                                                 
5
 For more details on the PPP estimates produced by Statistics Canada, see Baldwin and Ryan (2009). 

6
 This was strictly true before the recent SNA revision, since all three asset categories that compose ICT investment 

ï namely: computer, software, and telecommunications investment ï were part of M&E. With the SNA revision, 

however, software investment has been reclassified as part of intellectual property products (IPP). In 2012, ICT 

represented around 38 per cent of all M&E and software investment, with computer and telecom investment 

accounting for 23 per cent of M&E investment (excluding software).  
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We also note that the ICT investment per worker gap in 1987 was very similar across all 

three components, but this is no longer the case. Since 1987, relative to the United States, 

software investment per worker has declined significantly, from a high of 70.3 per cent of the 

U.S. level in 1994, to 39.8 per cent of the U.S. level in 2011. At the same time, computer 

investment per worker increased from 62.6 per cent in 1987 to 108.8 per cent of the U.S. level by 

2011. Investment in communications equipment has only increased somewhat, from 55.9 per 

cent of the U.S. level in 1987 to 72.9 per cent of the U.S. level in 2011. Meanwhile, total ICT 

investment per worker has generally been close to 60.0 per cent during the entire period. The 

divergence in the ICT investment per worker gap by component begins in the mid-1990s, and 

continues to 2011. This is a very dramatic shift in the composition of the ICT investment per 

worker gap, from a relatively uniform gap across all components, to no gap at all in computers, 

an extremely large gap in software, and a substantial but smaller gap in communications 

equipment. 

 

Table 1: ICT I nvestment per Worker, Canada and the United States, business sector, 

current U.S. dollars, 1987 and 2000-2011 

 Total ICT  Computer  Communications  Software  

 CAN U.S. CAN U.S. CAN U.S. CAN U.S. 

1987 668 1,127 243 388 238 425 187 314 
Χ         

2000 1,859 3,560 609 884 581 1,072 669 1,604 
2001 1,834 3,343 509 751 600 956 725 1,636 
2002 1,746 3,086 518 695 536 750 692 1,640 
2003 1,766 3,128 554 677 497 731 715 1,719 
2004 1,949 3,255 647 691 495 740 808 1,825 
2005 2,131 3,292 704 667 496 725 930 1,899 
2006 2,251 3,451 794 705 513 780 944 1,966 
2007 2,296 3,642 747 718 455 844 1,095 2,080 
2008 2,306 3,692 737 710 480 765 1,089 2,217 
2009 1,993 3,693 662 651 456 694 875 2,348 
2010 2,097 3,833 716 652 474 768 907 2,413 
2011 2,273 3,931 752 691 510 700 1,011 2,540 

Annual Average Growth Rate 

1987-
2011 

5.24 5.34 4.82 2.43 3.23 2.10 7.28 7.63 

1987-
2000 

7.48 8.08 5.43 4.83 6.84 5.97 10.15 8.48 

2000-
2011 

2.17 1.63 3.98 -0.83 -1.61 -3.07 3.38 6.45 

Source: Appendix Tables 1a-c 

Note: Figures for Canada converted to U.S. dollars using PPP for machinery and equipment available in CANSIM 

380-0057. Data for 1988-1999 are available in Appendix Tables 1a and 1b.  

 

Another key trend is  that the level of ICT investment per worker in Canada relative to 

the United States grew significantly faster from 2000-2011 than it did in the 1987-2000 period. 
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The relative level peaked in 2006 at 65.24 per cent, falling precipitously in 2009 during the 

recession. Since then, the level of ICT investment per worker in Canada has increased relative to 

the United States (Sharpe and de Avillez, 2010; Sharpe and Andrews, 2012; Capeluck, 2013). 

Chart 1 illustrates that the gap in total ICT investment per worker has fluctuated significantly 

over time but still remains relatively close to its level in 1987, and shows the dramatic evolution 

of the composition of the gap by component for the 1987-2011 period. 

 

Table 2: Business Sector ICT Investment per Worker in Canada (PPP adjusted) Relative to 

the United States, by component, 1987 and 2000-2011 (per cent) 

 Total ICT Computers Communications Software 

1987 59.3 62.6 55.9 59.6 
Χ      

2000 52.2 68.9 54.2 41.7 
2001 54.9 67.8 62.8 44.3 
2002 56.6 74.5 71.4 42.2 
2003 56.5 81.9 68.0 41.6 
2004 59.9 93.6 66.9 44.3 
2005 64.7 105.5 68.5 49.0 
2006 65.2 112.6 65.8 48.0 
2007 63.1 104.1 53.9 52.6 
2008 62.5 103.7 62.7 49.1 
2009 54.0 101.7 65.7 37.3 
2010 54.7 109.8 61.7 37.6 
2011 57.8 108.8 72.9 39.8 

Annual Average Growth Rates 

1987-2000 -0.97 0.74 -0.24 -2.72 
2000-2011 0.93 4.24 2.73 -0.42 
1987-2011 -0.10 2.33 1.11 -1.67 
Absolute Change 
1987-2011 1.5 -42.6 -17.0 19.8 

Source: Appendix Table 1c 

Note: Data for 1988-1999 available in Appendix Table 1c 
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Chart 1: ICT Investment per Worker in Canada Relative to the United States (per cent), 

business sector, 1987-2011 

 

Our finding of a large Canada-U.S. ICT investment per worker gap is robust across 

different measures of labour input, and a similar gap is present for ICT capital stock as well. We 

compare ICT investment and capital stock per worker and per hour worked in Chart 2, which 

shows that for each measure, the relative level in Canada is significantly lower than in the United 

States. Among these four measures of ICT investment intensity, ICT investment per worker is 

the measure by which Canadaôs performance is the greatest compared to the United States. 

Canadaôs performance is somewhat worse using ICT investment per hour worked, worse still 

using ICT capital stock per worker, and worse still using ICT capital stock per hour worked. 

Chart 2 also shows that these four different measures all tend to rise and decline together.  

Canadaôs lower performance for capital stock is in part explained by lower ICT 

investment in Canada, but also by the higher rate of depreciation used by Statistics Canada to 

estimate capital stock (Tang, Rao, and Li, 2010). For the same level of investment, capital stock 

would be lower in Canada because of the greater depreciation rate. Additionally, the relative 

level of ICT intensity is lower for hours worked than per worker using both investment and 

capital stock.  
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Chart 2: Business Sector ICT Int ensity in Canada Relative to the United States, 1987-2011 

(per cent) 

 

Source: Appendix Tables 1c and 1d 

Note: Capital stock estimates for Canada and the United States are not strictly comparable. See Tang, Rao and Li 

(2010) a detailed discussion of this issue.  

 

Finally, we note in Table 3 that the Canada-U.S. ICT investment per worker gap appears 

to be uniquely a business sector phenomenon. In the non-business sector, ICT investment per 

worker in the two countries was approximately the same in 2007. This is the only year for which 

OECD data on ICT investment allow us to perform this calculation; U.S. data do not uniquely 

identify non-business ICT investment in any year.  

Table 3: ICT Investment per Worker in Canada Relative to the United States by Sector, 

2007 

 Total ICT 
(millions of current NCU) 

Employment 
(thousands of workers) 

Per Worker 
(current U.S. dollars) 

 
Total 

Economy 
Business 
Sector 

Non-
Business 
Sector 

Total 
Economy 

Business 
Sector 

Non-
Business 
Sector 

Total 
Economy 

Business 
Sector 

Non-
Business 
Sector 

Canada 40,374 32,980 7,394 16,806 12,925 3,880 2,162 2,296 1,715 

United 
States 

475,966 428,900 47,066 146,271 117,763 28,508 3,254 3,642 1,651 

Canada 
Relative to 
the United 
States 

Χ 66.45 63.05 103.87 

Source: Appendix Table 15d 

Note: Investment in Canada converted to U.S. dollars using 2007 PPP M&E of 0.90. 
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B. Other Measures of Relative ICT Performance  
There are, of course, ways to compare ICT investment in Canada and the United States 

without using labour input, and these measures also point to a large Canada-U.S. ICT investment 

gap. Table 4 shows the share of ICT investment in GDP and the share of ICT investment in 

private fixed non-residential investment for Canada and the United States. Although total 

investment as a share of GDP is higher in Canada than in the United State, ICT investment as a 

share of GDP has been consistently higher in the United States. Additionally, the ICT investment 

share of private fixed non-residential investment is greater in the United States than in Canada.  

We also observe that, based on these two alternative measures, Canadaôs performance has 

declined significantly since 1987, in contrast to the relatively modest decline we observed using 

ICT investment per worker. The per worker and per hours worked measures all report a decline 

from 1987-2000, consistent with the significant decline we see for Canada relative to the United 

States using the ICT investment share of GDP or investment. However, ICT investment per 

labour input recovered in the 2000-2011 period, while this did not occur for the two alternative 

measures, which are neutral to labour input, in Table 4. This is in part because the shares of ICT 

are independent of changes in purchasing power parity, which favoured Canada in the 2000-2011 

period, and in part because changes in labour input, using either hours worked or employment, 

favoured the United States over the same period.  

Table 4: Investment and ICT Investment GDP Shares for Canada and the United States, 

selected years 

 Share of ICT investment in GDP 
(per cent) 

ICT investment share of private fixed non-
residential investment 

(per cent) 

 Canada United States Canada relative 
to the United 

States 

Canada United States Canada relative 
to the United 

States 
1987 2.26 2.84 79.5 13.1 20.1 65.2 
2000 3.61 5.31 68.0 20.3 32.6 62.3 
2011 2.71 3.80 71.2 14.8 29.3 50.5 

Source: Appendix Tables 2a-c. 

Note: See Appendix Tables 2a-c for full period. All estimates refer to the business sector and shares always 

estimated in current dollars in domestic currency.  

 



23 

 

Chart 3:  Canada Relative to the United States, Business Sector ICT Investment Shares of 

GDP and Investment, 1987-2011 

 
Source: Appendix Table 2c 

Note: Shares always estimated in current dollars.  

 

 

C. Determinants of the Canada-U.S. ICT Investment per Worker Gap 
The Canada-U.S. ICT investment per worker gap, which we have described in the 

preceding section, is determined by three variables: business sector ICT investment, 

employment, and the relative value of the CAD and USD as measured by purchasing power 

parity. This section provides a brief description of the trends in those three underlying variables 

which have contributed to the evolution of the Canada-U.S. ICT investment per worker gap over 

time. Our key indicator, the level of ICT investment per worker in Canada relative to the United 

States, has generally fluctuated around a long-term mean of approximately 60 per cent, but the 

three inputs of this indicator have changed significantly.  

We begin with nominal ICT investment, shown for Canada and the United States in 

Table 5 and Table 6. From this table, we can see that in Canada, total ICT investment growth 

averaged 5.62 per cent per year in the 1987-2011 period.  This has been slightly higher in the 

United States, at 6.11 per cent per year. We also report Canadian ICT investment converted to 

U.S. dollars using purchasing power parity (PPP) in Table 5, which grew at a substantially 

greater rate of 6.56 per cent per year in the 1987-2011 period. 
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Table 5: ICT investment in Canada by Component in the Business Sector (millions of 

current dollars), 1987 and 2000-2011 

 Current Canadian dollars Current U.S. dollars (PPP-adjusted) 

 Total ICT Computers Communic
ations 

Software Total ICT Computers Communic
ations 

Software 

1987 8,864 3,224 3,154 2,486 6,825 2,482 2,429 1,914 
Χ         

2000 27,763 9,101 8,679 9,984 21,378 7,008 6,683 7,688 
2001 27,710 7,691 9,068 10,952 21,337 5,922 6,982 8,433 
2002 26,610 7,889 8,169 10,552 20,756 6,153 6,372 8,231 
2003 26,138 8,206 7,355 10,577 21,433 6,729 6,031 8,673 
2004 27,970 9,280 7,097 11,593 24,054 7,981 6,103 9,970 
2005 29,862 9,869 6,957 13,036 26,577 8,783 6,192 11,602 
2006 31,622 11,151 7,208 13,263 28,460 10,036 6,487 11,937 
2007 32,980 10,731 6,530 15,719 29,682 9,658 5,877 14,147 
2008 34,280 10,953 7,137 16,191 30,166 9,639 6,281 14,248 
2009 30,602 10,165 6,996 13,441 25,400 8,437 5,807 11,156 
2010 30,937 10,557 6,996 13,385 26,915 9,185 6,087 11,645 
2011 32,890 10,879 7,382 14,630 29,601 9,791 6,644 13,167 

Annual Average Growth Rates 
1987-2011 5.62 5.20 3.61 7.66 6.56 6.14 4.54 8.63 
1987-2000 9.18 8.31 8.10 11.29 9.67 8.80 8.59 11.79 
2000-2011 1.55 1.64 -1.46 3.53 3.00 3.09 -0.05 5.01 

Source: CSLS ICT Database Tables 5v, 9v, and S1 

Comparing Table 5 and Table 6, we see that while nominal growth in national current 

units was greater in the 1987-2011 period in the United States, growth in nominal ICT 

investment actually favours Canada after converting the ICT investment figures to U.S. dollars 

using purchasing power parity (PPP) for machinery and equipment.
7
 We also note that for total 

ICT and each component of ICT, growth was much faster from 1987-2000 than 2000-2011 in 

both countries.  

                                                 
7
 Purchasing power parity is an alternative method to market exchange rates of comparing different currencies. It is 

determined by selecting a common basket of goods and services in two countries and determining how much of each 

currency is needed to purchase that basket. Because of how it is calculated, PPPs can be estimated specifically for 

certain baskets of goods, such as machinery and equipment. In principle, PPP provides a more accurate reflection of 

the purchasing power of a currency than does the market exchange rate. The difference between market exchange 

rates and PPP will reflect the amount by which a currency is under- or over-valued.  
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Table 6: ICT Investment in the United States by Component in the Business Sector 

(millions of current U.S. dollars), 1987 and 2000-2011 

 Total ICT Computers Communications Software 

1987 104,000 35,800 39,200 29,000 
Χ     

2000 409,500 101,700 123,300 184,500 
2001 381,400 85,700 109,100 186,600 
2002 344,200 77,500 83,700 183,000 
2003 348,100 75,400 81,400 191,300 
2004 367,000 77,900 83,400 205,700 
2005 377,800 76,600 83,200 218,000 
2006 403,400 82,400 91,200 229,800 
2007 428,900 84,500 99,400 245,000 
2008 428,400 82,400 88,800 257,200 
2009 404,000 71,200 75,900 256,900 
2010 414,500 70,500 83,100 260,900 
2011 431,300 75,800 76,800 278,700 

Annual Average Growth Rates 
1987-2011 6.11 3.17 2.84 9.89 
1987-2000 9.73 9.20 7.59 14.22 
2000-2011 0.47 -2.64 -4.21 3.82 

Source: CSLS ICT Database Table 18v 

Chart 4 shows that total ICT investment growth over the entire period has been greater in 

the United States when compared to Canada, in national currencies, but greater in Canada after 

adjusting for PPP. We report both nominal and PPP-adjusted estimates for Canada, as nominal 

ICT investment is the appropriate measure of the trend in ICT investment growth in Canada, but 

the PPP-adjusted ICT investment is what will contribute to changes in the ICT investment per 

worker gap over time.  

Chart 4: Business Sector Investment in ICT Assets for Canada and the United States, 

Annual Average Growth Rates for 1987-2011 (per cent) 
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Table 7 gives the estimates of PPP and business sector employment used to compute 

business sector ICT investment per worker in both countries. PPP for machinery and equipment, 

in terms of United States dollars per Canadian dollar, increased more quickly than did ICT 

investment in the United States during the 2000-2011 period. The larger increase in PPP raises 

ICT investment in Canada when measured in U.S. dollars, decreasing, ceteris paribus, the gap 

over time. 

On the other hand, business sector employment in the United States declined in the last 

decade, while ICT investment grew at a modest but positive rate. ICT investment grew in the 

United States at a much greater rate than business sector employment; the difference between 

these two growth rates was smaller in Canada, so trends in employment have increased the gap. 

Table 7: PPP for Machinery and Equipment in USD per CAD and Business Sector 

Employment for Canada and the United States (thousands of workers), 2001-2011 

 Purchasing Power Parity for 
Machinery and Equipment 

U.S. Business Sector 
Employment 

Canada Business Sector 
Employment 

1987 0.73 92,301 9,639 
Χ    
2000 0.77 115,016 11,499 
2001 0.77 114,085 11,635 
2002 0.78 111,554 11,886 
2003 0.82 111,300 12,135 
2004 0.86 112,743 12,343 
2005 0.89 114,780 12,474 
2006 0.90 116,907 12,643 
2007 0.90 117,763 12,925 
2008 0.88 116,033 13,082 
2009 0.83 109,395 12,745 
2010 0.87 108,142 12,836 
2011 0.90 109,711 13,024 
Annual Average growth (per cent) 

1987-2011 0.90 0.72 1.26 
1987-2000 0.45 1.71 1.37 
2000-2011 1.43 -0.43 1.14 

Source: CANSIM Table 380-0057 for PPP; Bureau of Labour Statistics Major Sector Productivity dataset for U.S. 

Business Sector employment, Statistics Canada Productivity Program for Canadian Business sector employment 

It is worth recalling from the previous section that the level of ICT investment per worker 

in Canada relative to the United States fell dramatically between 2008 and 2009, from 62.5 to 

54.0 per cent. This substantial drop provides an opportunity to demonstrate how changes in the 

three determinants of the Canada-U.S. ICT investment per worker gap, shown in Table 5, Table 

6, and Table 7, affect the gap. From Table 5 and Table 6, we see that nominal ICT investment 

fell significantly in both countries, and that nominal ICT investment in U.S. dollars fell even 

more substantially in Canada, which increases the gap. The drop in PPP in 2009 shown in Table 

7 also increases the gap. In addition to that, employment fell dramatically in the United States, 

but not in Canada. Each of these three changes favours the U.S. in a comparison of ICT 

investment per worker, resulting in the significant decline we observed in 2009.  
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Table 8 provides a summary of the trends in the determinants of the Canada-U.S. ICT 

investment per worker gap over the 1987-2011 period. The evolution of the gap over this period 

is explained by the offsetting developments of nominal investment, which grew at a rate of 6.11 

per cent in the United States, compared to 5.62 per cent in Canada; the appreciation of the 

Canadian dollar relative to the U.S. dollar, as shown by the increase of PPP from 0.73 to 0.90; 

greater employment growth in Canada, at 1.26 per cent compared to 0.72 per cent in the United 

States, resulting in a slightly lower growth of ICT investment per worker in Canada of 5.24 per 

cent, compared to 5.34 per cent in the United States. This explains the modest decline in ICT 

investment per worker in Canada relative to the United States from 1987 to 2011 from 59.3 per 

cent to 57.8 per cent.  

Table 8: Growth Rates of Nominal ICT Investment, PPP, and Employment for Canada and 

the United States for 1987-2011 

 Canada United States Difference 

Nominal ICT Investment 5.62 6.11 -0.49 
Purchasing Power Parity 0.90 - 0.90 
Nominal ICT Investment in 
U.S. dollars 

6.56 6.11 0.45 

Business sector employment 1.26 0.72 0.54 
Nominal ICT investment per 
worker in U.S. dollars 

5.24 5.34 -0.10 

 

D. International Comparisons  of ICT Investment  
 When we compare ICT investment in Canada and the United States, we can observe that 

Canada is largely under-investing in ICT assets relative to the United States. It is important to 

know if this situation is unique to Canada, or if other countries are similarly outperformed by the 

United States as well. This section provides a comparison of international ICT investment among 

a sample of OECD countries and finds that, although Canada's level of ICT investment is slightly 

below the average of the selected sample of OECD countries, the average of the countries we 

review is also well below the U.S. level. Canadaôs performance on most measures of ICT 

investment is near the average of this sample of OECD countries.   

  Canada's performance is first assessed by examining the shares of ICT investment in 

non-residential gross fixed capital formation for 18 selected OECD countries in 2010, as given 

by the 2013 OECD Factbook. Using ICT investment data from the EU KLEMS database, we 

measured ICT investment performance across countries using three other indicators: ICT 

investment as a share of GDP, ICT investment per worker, and ICT investment per hour worked. 

For reasons of confidentiality and data availability, those measures were calculated for only 13 

OECD countries for 2007. All those measures are calculated from data for total economy. A 

summary table of those measures for all countries in our sample can be found in Table 9.  
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i. ICT investment as a share of non -residential investment  

 Out of a sample of 18 OECD countries, Canada ranked 8
th
 in 2010 for its share of ICT 

investment in non-residential fixed investment in the total economy, at 17.0 per cent, compared 

to 32.1 per cent for the United States, which ranked first among the selected countries (Chart 5). 

Canada's share only represented 53.0 per cent of the United State share of ICT investment in 

non-residential investment. The U.S. share of ICT investment in non-residential investment is 

impressive in comparison to other OECD countries. Sweden ranked second with a share of ICT 

investment in non-residential investment of 24.7 per cent, which represented 77.0 per cent of the 

United State rate. To a large extent, the high share of ICT investment relative to non-residential 

investment in the United States is a consequence of the weak overall growth in U.S. non-

residential investment. 

Chart 5: ICT Investment as a Share of Non-Residential Gross Fixed Capital Formation, 

Total Economy, 2010 or Latest Available Year 

 

 

Source: OECD Factbook 2013, OECD Statistics Database. See Appendix Table 4a.  

There were significant differences in the share of ICT investment in total non-residential 
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more than 23 per cent of their total non-residential investment. According to these figures, 

Canada is in the top half of OECD countries for ICT investment as a share of non-residential 

investment. However, our three other indicators showed a different situation.  

ii.  ICT investment as a share of GDP  

 When using ICT investment as a share of GDP as an indicator of ICT investment 

performance, Canada performed worse than most of the OECD countries in our sample. Canada 

ranked tenth out of 13 countries at 2.54 per cent, compared to 3.89 per cent for the leader, 

Denmark (Chart 6), slightly below the unweighted average of 2.71 per cent. However, Canada's 

ICT investment performance is far better than other countries found in the bottom third such as 

Austria at 1.94 per cent, Germany at 1.83 per cent or Italy at 1.65 per cent. While Canada ranks 

in the bottom third of countries in our sample, its performance in terms of ICT investment as a 

share of GDP is closer to countries positioned in the middle third such as Japan at 2.59 per cent, 

Finland at 2.64 per cent and Spain at 2.84 per cent.  

 Compared only to the United States, Canadaôs ICT performance in ICT investment as a 

share of GDP was stronger than its performance in ICT investment as a share non-residential 

investment. Canadaôs ICT investment share of GDP represented 74.5 per cent of the U.S. ICT 

investment share of GDP, whereas in ICT investment as a share of non-residential investment, 

Canada was only 53.0 per cent of the U.S. level. However, this improvement is not unique to 

Canada. All of the countries in our review had better results with ICT investment as a share of 

GDP relative to the United States than in ICT investment as a share of GDP relative to the 

United States.
8
 In the first indicator, the average of ICT investment in non-residential investment 

as a share of United State for OECD countries was 54.0 per cent whereas for ICT investment in 

GDP, the average was 79.6 per cent. The United States ranked second, with an ICT investment 

share of GDP of 3.41 per cent. Most countries achieved a level of ICT investment in GDP more 

than 75.0 per cent of the United States rate.  

                                                 
8
 This is because investment represents a smaller share of GDP in the United States than it does for Canada and 

other OECD countries, despite ICT investment representing a greater share of GDP in the United States. If 

investment represented the same share of GDP in all countries, then there would be no difference between our 

comparisons of ICT investment as a share of GDP and ICT investment as a share of investment.   
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Chart 6: ICT investment as a share of GDP (per cent), Selected OECD Countries in 2007 

 

 

Source: EU KLEMS Database, 2009 release; OECD Statistics, National Accounts/Main Aggregates (Series: 

B1_GA). See Appendix Table 4b.  

iii.  ICT investment per worker  

The third indicator, ICT investment per worker, has a similar ranking to the one obtained 

using the ICT investment share of GDP. The indicator was calculated by adjusting ICT 

investment reported in current national currency to U.S. current dollars, using both the market 

exchange rate (Chart 7) and purchasing power parity for GDP for 2007. When we used market 

exchange rates, the United States was outperformed by both Denmark, with an ICT investment 

per worker of $4,359 or 134.9 per cent of the U.S. level, and Sweden, with an ICT investment 

per worker of $3,391 or 104.9 per cent of the U.S. level (Chart 7). Canada ranked ninth out of 13 

countries with an ICT investment per worker of $2,145, equivalent to 66.4 per cent of the U.S. 

ICT investment per worker level in 2007. 
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Chart 7: ICT Investment per Worker in Selected OECD Countries, Total Economy, 2007, 

U.S. Current Dollars, Market Exchange Rate Adjusted 

 

 

Source: EU KLEMS Database, 2009 release; OECD Statistics, Labour force statistics, ALFS Summary 

tables; OECD National Account, Main aggregate, PPPs and exchange rate. See Appendix Table 4c.   

However, when we used PPPs, the more appropriate measure, to calculate the indicator, 

the United States was the strongest performer with ICT investment per worker of $3,231 (Chart 

8). Denmark and Sweden followed, respectively, at $2,881 and $2,579, representing 89.2 per 

cent and 79.8 percent of U.S. investment per worker. Canada ranked ninth at ICT investment per 

worker of $1,902, representing 58.9 per cent of U.S. ICT investment per worker. According to 

the ranking, Canada held the last position of the middle third with a slightly below average 
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differences can largely be explained by lower levels of labour input, as measured by 

employment, in the United States.  

Chart 8: ICT Investment per Worker in Selected OECD Countries, Total Economy, 2007, 

U.S. Current Dollars, PPP Adjusted 

Source: EU KLEMS Database, 2009 release; OECD Statistics, Labour force statistics, ALFS Summary tables; 

OECD National Account, Main aggregate, PPPs and exchange rate. See Appendix Table 4c. 

iv.  ICT investment per hour worked   

 Finally, the international ranking for ICT investment per hour worked was very similar to 

the one obtained for ICT investment per worker (Chart 9). Canada still ranked eighth using 

market exchange rates, with ICT investment per hour worked representing 68.7 per cent of the 

U.S. level.  

Using PPP to obtain our indicator, Canada ranked ninth, the same position as ICT 

investment per worker, with an ICT investment of $1.09 per hour worked, which represented 
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per cent of the United States level. In terms of ICT investment per worker, the best performer 

was Denmark, with $1.84 in ICT investment for every hour worked. 

Chart 9: ICT Investment per Hour Worked in Selected OECD Countries, Total Economy, 

2007, US Current Dollars, Market Exchange Rate Adjusted 

 

 

Source: EU KLEMS Database, 2009 release; OECD Statistics, Labour force statistics, Hours worked; OECD 

National Account, Main aggregate, PPPs and exchange rate. See Appendix Table 4d.  
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Chart 10: ICT Investment per Hour Worked in Selected OECD Countries, Total Economy, 

2007, US Current Dollars, PPP adjusted 

 

Source: EU KLEMS Database, 2009 release; OECD Statistics, Labour force statistics, Hours worked; OECD 

National Account, Main aggregate, PPPs and exchange rate. See Appendix Table 4d.  

v. Overview  
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first indicator, ICT investment as a share of non-residential investment, presents Canadaôs 

performance as average, in the other three indicators (ICT investment as a share of GDP, ICT 

investment per worker and ICT investment per hour worked), Canada had a below-average 

performance, ranking ninth (using PPP) or 10
th
 out of a sample of 13 countries.  

0.74 
0.91 0.92 0.99 

1.09 1.17 1.18 
1.28 

1.37 

1.59 1.62 
1.80 1.84 

0.00 

0.50 

1.00 

1.50 

2.00 

Absolute $ 

41.4 
50.7 51.4 55.3 60.9 65.3 65.5 70.9 76.2 

88.7 90.3 
100.0 102.1 

0.0 

20.0 

40.0 

60.0 

80.0 

100.0 

120.0 

Relative (U.S. = 100) % 



35 

 

Table 9: International Comparisons of ICT Investment 

 Number of 
Countries 

Canada United States OECD Average 

Absolute Rank % of U.S. Absolute Rank Absolute % of U.S. 

ICT Investment as a share of 
total non-residential 
investment, 2010  (per cent) 

18 
17.0 

 
8

th
 53.0 32.1 1

st
 17.4 54.0 

ICT Investment as a Share of 
GDP,  2007 (per cent) 

13 
2.54 

 
10

th
 74.5 3.41 2

nd
 2.71 79.6 

ICT Investment 
per Worker, 
2007 (current 
U.S. dollars 
per worker) 

Market 
exchange 

rate 
13 

2,145 
 

8
th

 66.4 3,231 3
rd

 2,503 77.5 

PPP 13 1,902 9
th

 58.9 3,231 1
st
 2,093 64.8 

ICT Investment 
per hour 
worked, 2007  
(current U.S. 
dollars per 
hour worked) 

Market 
exchange 

rate 
13 

1.23 
 

8
th

 68.7 1.8 4
th

 1.52 84.8 

PPP 13 1.09 9
th

 60.9 1.8 2
nd

 1.27 70.7 

 

 Countries such as Spain and Finland, which ranked lower than Canada for the first 

indicator, are in a better standing than Canada for all the other three ICT investment indicators. 

On the other hand, Sweden, Denmark and the United States formed a group of strong performers 

in terms of ICT investment, Denmark and the United States sharing the first position for all the 

indicators with Sweden following either second or third. Finally, Italy, and perhaps surprisingly, 

Germany formed a group of notably weak performers in terms of ICT investment, with ICT 

investment as a share of GDP per worker and per hour worked barely reaching 50 per cent of the 

numbers recorded by the United States for any of those three indicators.  

  When compared to the United States, Canadaôs performance seems weak. Its ICT 

investment as a share of non-residential investment represented 53.0 per cent of the U.S. level, 

its ICT investment as a share of GDP was 74.5 per cent of the U.S. level, its ICT investment per 

worker and per hour worked were respectively 58.9 per cent and 60.9 per cent of the U.S. level. 

Yet, this gap between the United States level of ICT investment and Canada's was reflected in 

most of the OECD countries included in our sample (see Table 9). Therefore, Canada's level of 

ICT investment looks poor only because it lies in the shadow of exceptionally strong 

performances by the U.S. and Danish economies. 

 Compared to other OECD countries, Canada's ICT investment performance is below the 

average according to three indicators: ICT investment as a share of GDP, ICT investment per 

worker, and ICT investment per hour worked. Once again, this does not mean that Canada was a 

weak performer. The distance between Canadaôs ICT investment performance and the 

performance of countries in the middle third of the international ranking is small, far smaller than 

the distance separating Canada from countries in the bottom third such as Germany, Austria and 
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Italy. On a better note, Canada performed well for ICT investment as a share of non-residential 

investment, making its way to the upper half of the ranking.   

 To conclude, it is important to note that, due to confidentiality issues and the lack of 

availability of capital input data, we lack information on many OECD countries such as France, 

Belgium and Ireland that would permit us to provide a more comprehensive overview of 

international ICT investment. Finally, the comparability of the data on ICT investment may be 

weakened by differences in the methodologies used to measure ICT investment (OECD, 2011). 

E. Canada-U.S. Comparisons of Non-ICT Investment per Worker  
Our motivation for monitoring ICT investment per worker and understanding why it is so 

much lower in Canada than the United States is primarily that investment in machinery and 

equipment is widely understood to enhance labour productivity. ICT investment in particular 

may have significant productivity-augmenting properties. To fully understand the implications of 

Canadaôs investment performance compared to the United States and provide a point of 

comparison for ICT investment, we also compare other types of investment in Canada and the 

United States.  

Investment consists of investment in machinery and equipment, and investment in 

structures.
9
 Structures refer to large products, such as buildings and highways, which are 

constructed at the location where they will be used, and generally have very long service lives. 

Machinery and equipment (M&E) are assets with service lives greater than one year, and are 

generally stored in structures and used repeatedly. In this section, we look at total investment, 

investment in structures, and M&E investment in Canada and the United States  

Chart 11 provides the shares of business sector investment in structures and machinery 

and equipment in Canada and the United States, revealing a very large difference in the 

composition of private fixed investment. Structures, which have a less direct impact on 

productivity than machinery and equipment, represented almost 50 per cent of investment in 

Canada in 2011, but only slightly more than 25 per cent of U.S. investment. This is very 

surprising given structural similarities between the Canadian and U.S. economies, and the fact 

that, as we discuss later on, industrial composition has only a small affect on the gap. Future 

research should focus on explaining why investment in structures is so much greater in Canada 

and the United States.   

                                                 
9
 The FCFS tables for Canada break investment into ñbuildingsò, ñengineering,ò ñmachinery and equipment,ò and 

ñintellectual property products,ò while the FAA tables for the United States break investment into ñequipment and 

software,ò and ñstructuresò. In Canada, we combine ñbuildingsò and ñengineeringò in Canada to produce an estimate 

of investment in structures. Machinery and equipment refers to ñmachinery and equipmentò plus software 

investment in Canada, and ñequipment and softwareò in the United States. Canada recently moved software out of 

machinery and equipment, and into intellectual property products, while the United States continues to classify 

software with equipment.  
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Chart 11: Relative Importance of Business Sector Investment in Structures and Machinery 

&  Equipment in Canada and the United States, 2011 

 

Source: Appendix Table 15a 

Notes: This includes only non-residential investment. Investment in Canada includes a third classification 

of investment, called intellectual property products (IPP), which is not used in the United States. This is a new 

addition to the investment and stocks program in Statistics Canada, instituted on December 6, 2012. The IPP 

category includes software (previously categorized as M&E), categorized as well spending in research and 

development (not capitalized prior to the 2012 SNA revision) and oil and gas exploration.  

 

Table 10: Total Investment per Worker  and Investment in Structures and Machinery and 

Equipment per Worker  in Canada, Business Sector, 2000-2011 

 Canada (current dollars) Canada (current US dollars) 

 Total 
Investment 

Structures Machinery 
and 

Equipment 

Non-
ICT 

M&E 

Total 
Investment 

Structures Machinery 
and 

Equipment 

Non-ICT 
M&E 

2000 11,904 3,828 6,922 4,508 9,999 3,484 5,330 3,471 
2001 12,023 3,954 6,733 4,351 10,099 3,598 5,184 3,350 
2002 11,387 3,742 6,408 4,169 9,565 3,368 4,998 3,252 
2003 11,522 3,963 6,267 4,113 9,909 3,567 5,139 3,373 
2004 12,420 4,478 6,551 4,285 10,929 4,075 5,634 3,685 
2005 13,878 5,185 7,161 4,767 12,768 4,874 6,373 4,242 
2006 15,240 6,093 7,577 5,076 15,088 6,459 6,819 4,568 
2007 15,444 6,428 7,486 4,935 16,062 7,392 6,738 4,441 
2008 16,490 7,323 7,525 4,904 17,809 9,081 6,622 4,316 
2009 14,047 6,197 6,529 4,128 14,749 7,499 5,419 3,426 
2010 15,443 7,265 6,702 4,292 15,907 8,572 5,831 3,734 
2011 17,018 8,220 7,132 4,607 17,529 9,617 6,419 4,146 

Annual Average Growth Rate 

2000-
2011 

3.30 7.19 0.27 0.20 5.24 9.67 1.70 1.63 

Source: Appendix Table 15b. See Appendix Table 15a and 15b for full period and total investment estimates.  

Note: All figures refer to private, fixed, non-residential investment.  
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CAD and USD. Table 11 provides the same estimates for the United States, while Table 12 

provides the purchasing power parities used for comparison and shows Canada relative to the 

United States for each type of investment per worker. 

 

Table 11: Total Investment per Worker and Investment in Structures and Machinery and 

Equipment per Worker in the United States, Business Sector, 2000-2011 

United States (current US dollars) 

  Total Investment Structures M&E Non-ICT M&E 

2000 10,916 2,736 8,180 4,619 

2001 10,604 2,858 7,746 4,403 

2002 9,923 2,521 7,402 4,316 

2003 10,028 2,535 7,492 4,365 

2004 10,691 2,726 7,965 4,710 

2005 11,582 3,068 8,515 5,223 

2006 12,710 3,709 9,000 5,550 

2007 13,767 4,461 9,304 5,662 

2008 14,177 5,060 9,117 5,425 

2009 12,210 4,139 8,071 4,378 

2010 12,325 3,496 8,829 4,996 

2011 13,414 3,703 9,710 5,779 

Compound Annual Growth Rates, per cent  

2000-2011 1.89 2.79 1.57 2.06 
 

Source: Appendix Table 15a 
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Table 12: Canada Relative to the United States, Investment per Worker in Total 

Investment, Structures, and Machinery and Equipment, Business Sector, 2000-2011 

 Purchasing Power Parities (USD per CAD) Investment per worker in Canada relative to the United 
States (per cent) 

 GFCF Construction M&E Total 
Investment 

Structures M&E Non-ICT 
M&E 

2000 0.84 0.91 0.77 91.6 127.3 65.2 75.1 

2001 0.84 0.91 0.77 95.2 125.9 66.9 76.1 

2002 0.84 0.90 0.78 96.4 133.6 67.5 75.4 

2003 0.86 0.90 0.82 98.8 140.7 68.6 77.3 

2004 0.88 0.91 0.86 102.2 149.5 70.7 78.2 

2005 0.92 0.94 0.89 110.2 158.9 74.9 81.2 

2006 0.99 1.06 0.90 118.7 174.1 75.8 82.3 

2007 1.04 1.15 0.90 116.7 165.7 72.4 78.4 

2008 1.08 1.24 0.88 125.6 179.5 72.6 79.6 

2009 1.05 1.21 0.83 120.8 181.2 67.1 78.3 

2010 1.03 1.18 0.87 129.1 245.2 66.0 74.7 
2011 1.03 1.17 0.90 130.7 259.7 66.1 71.8 

Annual Average Growth Rate  

2000-2011 1.87 2.31 1.43 3.28 6.69 0.13 -0.42 

Source: Appendix Table 15b. PPPs from CANSIM 380-0037; calculations based on Table 10. See Appendix Table 

15b for full period.  

Note: PPP for Gross Fixed Capital Formation used for investment; PPP for construction used for structures; PPP for 

M&E used for M&E, ICT, and Non-ICT M&E.  

 

Table 12 shows that investment per worker in Canada is actually greater than in the 

United States for total investment in the business sector entirely because of significantly greater 

investment per worker in structures in Canada. Investment per worker in machinery and 

equipment relative to the United States is only slightly greater than what we have seen for ICT 

investment per worker. Part of this is due to greater purchasing power parities for both gross 

fixed capital formation and construction compared to the M&E PPP, but the magnitude of the 

differences in relative investment per worker is much larger than the differences in PPP. It is also 

extremely important to note that Canadaôs ICT investment per worker performance is worse than 

its performance in structures and machinery and equipment.  

Additionally, we note that the figures in Table 12 show a consistent trend toward higher 

total investment per worker and higher investment per worker in structures in Canada. Canadaôs 

level of investment per worker relative to the United States in both types of investment has 

increased substantially since 2000, while the gap for investment per worker in machinery and 

equipment has fluctuated over time, but not changed substantially, similar to the behaviour of 

ICT investment per worker.  
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Table 13: Non-ICT  Canada-U.S. Investment per Worker Gap, Business Sector, 2000-2011 

 Per Worker (current US dollars) Canada relative to the 
United States (per cent)  Canada United States 

 ICT 
Investment 

Non-ICT 
Investment 

ICT 
Investment 

Non-ICT 
Investment 

ICT 
Investment 

Non-ICT 
Investment 

2000 2,414 9,490 3,560 7,355 52.2 108.4 
2001 2,382 9,641 3,343 7,261 54.9 111.5 
2002 2,239 9,148 3,086 6,838 56.6 112.4 
2003 2,154 9,368 3,128 6,900 56.5 116.8 
2004 2,266 10,154 3,255 7,435 59.9 120.2 
2005 2,394 11,484 3,292 8,291 64.7 127.4 
2006 2,501 12,739 3,451 9,260 65.2 136.2 
2007 2,552 12,893 3,642 10,125 63.1 132.4 
2008 2,620 13,870 3,692 10,485 62.5 142.9 
2009 2,401 11,646 3,693 8,517 54.0 143.6 
2010 2,410 13,033 3,833 8,493 54.7 158.1 
2011 2,525 14,493 3,931 9,483 57.8 157.4 

Annual Average Growth Rate 

2000-2011 0.41 3.92 0.90 2.34 0.93 3.45 

Note: PPP for GCFC used for Non-ICT Investment per Worker, PPP for M&E used for ICT Investment. See 

Appendix Table 15b for full period.  

 The figures in Table 13, which show Canada relative to the United States for ICT and 

non-ICT investment per worker, show that non-ICT investment per worker in Canada is 

substantially greater than in the United States, owing largely to Canadaôs greater level of 

investment in structures. This is consistent with our analysis of Table 12, which indicated that, 

relative to the United States, Canadaôs ICT investment per worker performance is worse than its 

performance for investment in both structures and machinery and equipment. The data from 

these three tables are summarized in Chart 12, which shows the Canada-U.S. investment per 

worker gap for each type of investment. A negative gap indicates that investment per worker in 

Canada is greater than in the United States for that type of investment.  
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Chart 12: Canada-U.S. Investment per Worker Relative Gaps (per cent), Business Sector, 

2011 

 

Source: Appendix Table 15a and 15b 

Note: A negative gap indicates that investment per worker is greater in Canada for that type of investment.  

 

What does this mean for our consideration of the Canada-U.S. ICT investment per 

worker gap? It is tempting to say that it is now less of a concern, given that Canadaôs investment 

per worker in other types of assets is much higher than in the United States, but this is not 

correct. A significant portion of Canadaôs investment in structures occurs in the natural resource 

sector. Investment in mining and oil and gas structures, for example, represented 19.2 per cent of 

total investment Canada in 2011, compared to just 9.2 per cent in the United States. The benefits 

of greater investment in structures in Canada will therefore be concentrated in those industries 

engaged in oil and gas extraction. Additionally, and more importantly, investment in machinery 

and equipment in particular is a significant determinant of labour productivity, as workers can 

use machinery and equipment regularly in their production process. Structures, on the other 

hand, are less significant as a determinant of labour productivity. Canadaôs low level of 

investment per worker in machinery and equipment overall confirms our concern that the 

composition of investment in Canada is less than optimal for maximizing productivity.  
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II.  Decomposition of the Canada-U.S. ICT Investment Gap by Component, 

Industry,  and Province 

The ICT investment per worker gap can be decomposed in three ways. First, it can be 

decomposed into the components of ICT: computers, software, and communications equipment. 

Second, it can be decomposed by industry, and by component within industry. Third, for Canada, 

ICT investment per worker can be decomposed by province, although it cannot be decomposed 

by state for the United States. Investment per worker in each province can be compared to 

investment per worker in the United States, but because U.S. ICT investment data are not 

available by state or region, we can only determine whether a particular province has a larger or 

smaller gap than the national gap. Decomposing the ICT investment per worker gap will direct 

our investigation of measurement issues to the most important sources of the gap. 

A. Decomposition by Component  
In 2011, business sector ICT investment per worker in Canada was 57.8 per cent of the 

U.S. level (after adjusting for PPP), at $2,237 per worker, compared to $3,931 per worker in the 

United States. However, investment per worker in computer per worker was 108.8 per cent the 

U.S. level, at $752 per worker, compared to $691 per worker in the United States. Investment per 

worker in communications equipment was 72.9 per cent of the U.S. level, while software 

investment, at $1,011 per worker, was 39.8 per cent the U.S. level. These data are summarized in 

Table 14, which also provides a decomposition of the difference in investment per worker by 

component. 

Table 14: Decomposition of the Canada-U.S. ICT Investment gap by Component, Canada 

and the United States, Business Sector, 2011 

 Canada 
 (U.S. dollars) 

United States  
(U.S. dollar) 

Canada relative to 
the United States 

(per cent) 

Difference 
(U.S. dollars) 

Relative 
contribution to gap 

(per cent) 

 A B C = A/B D = A - B E = D/-1658 

Computers 752 691 108.8 61 -3.7 
Software 1,011 2,540 39.8 -1,529 92.2 
Communications 510 700 72.9 -190 11.5 
Total 2,273 3,931 60.1 -1,658 100.0 

Source: Calculations based on CSLS ICT Investment Database Tables S1-4 

 

Software investment is the largest component of ICT investment ï in Canada, software 

investment was 48.5 per cent of total ICT investment in 2011, while in the United States it 

represented 64.5 per cent of total ICT investment.
10

 The difference in software investment per 

                                                 
10

 Note that, since the Canada-U.S. ICT investment per worker gap is calculated by taking the Canadian per-worker 

level relative to the U.S. per-worker level, the U.S. shares across components are the weights for the relative 

contribution of each component to the total gap. This means that the software investment per-worker gap is 

weighted by the U.S.-share of software investment in ICT investment. The decomposition, however, is identical 

regardless of which country is used as the base.  
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worker accounted for 92.2 per cent of the gap, meaning that software investment is almost 

wholly responsible for Canadaôs low level of ICT investment per worker relative to the United 

States. This observation will motivate our investigation later in this report of the methods used to 

measure different types of software investment.  

 We perform the same calculation used to produce the decomposition in Table 14 for each 

year, which gives the absolute and relative contributions to the total ICT investment per worker 

gap for 1987 and 2000-2011. These contributions are shown in Table 15 and they show that, in 

1987, the relative contribution of each component to the gap was very similar. There has been a 

consistent long-term trend beginning in 1995, as shown in Chart 13, which has concentrated the 

gap almost entirely in software in 2011.  

Table 15: Absolute and Relative Difference Between ICT Investment per Worker in 

Canada and the United States by Component, Business Sector, 1987 and 2000-2011 

 Total ICT  Computer  Communications  Software  Computer  Communications  Software  

 Absolute difference between ICT investment per worker in 
Canada and the United States (U.S. dollars) 

Relative contribution to the total ICT investment 
per worker gap (per cent) 

1987 -459 -145 -187 -127 31.6 40.8 27.6 
Χ        
2000 -1,701 -275 -491 -936 16.2 28.9 55.0 
2001 -1,509 -242 -356 -911 16.0 23.6 60.4 
2002 -1,339 -177 -214 -948 13.2 16.0 70.8 
2003 -1,361 -123 -234 -1,004 9.0 17.2 73.8 
2004 -1,306 -44 -245 -1,017 3.4 18.8 77.8 
2005 -1,161 37 -228 -969 -3.2 19.7 83.5 
2006 -1,199 89 -267 -1,022 -7.4 22.3 85.2 
2007 -1,346 30 -389 -986 -2.2 28.9 73.3 
2008 -1,386 27 -285 -1,127 -1.9 20.6 81.3 
2009 -1,700 11 -238 -1,473 -0.7 14.0 86.6 
2010 -1,736 64 -294 -1,505 -3.7 17.0 86.7 
2011 -1,658 61 -190 -1,529 -3.7 11.5 92.2 

Source: Appendix Table 3a 

Note: Relative contribution of total ICT investment to the gap will always be 100 per cent.  
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Chart 13: Relative Contribution to the Total ICT investment Per Worker Gap by 

Component, per cent, 1987-2011 

 

Source: Appendix Tables 1a-c, 2a-c, 3a 

i. Decomposition by type  of software investment  

Given the importance of software investment in the total Canada-U.S. ICT investment per 

worker gap, we devote this section to analyzing the software investment per worker gap by type 

of software. Statistics Canadaôs Input-Ouput tables contain estimates of investment in the three 

components of software: own-account, custom-designed, and pre-packaged software. This 

analysis is based on Input-Output (IO) estimates for 2009, and unpublished IO data for 1998-

2008, which we received from Statistics Canada by request. We provide the detailed tables 

showing the relative proportion of the components of software investment in Canada and the 

United States in Table 16 and Table 17. 
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Table 16: Software Investment by Type from I nput-Output Tables for Canada, Business 

Sector, 1998-2009 

 Investment (millions of current dollars) Shares of total software (per cent) 

 Total 
Software 

Pre-
packaged 

Custom 
Design 

Own Account  Pre-packaged Custom 
Design 

Own 
Account  

1998 8,961 2,518 3,942 2,405 28.4 44.5 27.1 
1999 9,392 2,033 4,651 2,623 21.8 50.0 28.2 
2000 9,984 1,984 4,697 2,733 21.1 49.9 29.0 
2001 10,952 1,990 5,377 3,518 18.3 49.4 32.3 
2002 10,552 1,969 5,044 3,213 19.3 49.3 31.4 
2003 10,577 2,437 5,686 2,683 22.6 52.6 24.8 
2004 11,593 2,528 6,515 2,946 21.1 54.3 24.6 
2005 13,036 2,684 6,862 4,008 19.8 50.6 29.6 
2006 13,263 2,588 7,170 4,283 18.4 51.1 30.5 
2007 15,719 2,796 8,149 4,794 17.8 51.8 30.5 
2008 16,191 2,553 8,722 4,919 15.8 53.9 30.4 
2009 13,441 2,823 6,758 4,945 19.4 46.5 34.0 

Source: CANSIM Table 031-0003 for total software (Fixed Capital Flows and Stocks); CANSIM Table 381-0023 

for software components for 2009, unpublished data consistent with CANSIM Table 381-00023 for software 

components for 1998-2008 obtained from Statistics Canada (Input-Output Tables) 

Note: Because data by software type treats margins and taxes slightly differently and classifies investment as 

business sector using different criteria from the estimates in the FCFS tables, the sum of investment by software type 

is not equal to total software. Shares are calculated as shares of the sum of software investment by type, not the 

share of total software.  

  

Table 17: Software Investment Components from Detailed Fixed Asset Tables for the 

United States, business sector, 1998-2009 

 Investment (millions of current dollars) Shares of total software (per cent) 

 Total 
Software 

General 
Purpose 
Software 

Custom 
Software 

Own Account 
Software 

General 
Purpose 
Software 

Custom 
Software 

Own Account 
Software 

1998 125,994 42,864 45,185 37,945 34.0 35.9 30.1 
1999 157,331 49,662 53,611 54,058 31.6 34.1 34.4 
2000 184,453 54,683 63,925 65,845 29.6 34.7 35.7 
2001 186,592 55,885 63,436 67,271 30.0 34.0 36.1 
2002 183,040 60,260 56,490 66,290 32.9 30.9 36.2 
2003 191,276 64,185 55,433 71,658 33.6 29.0 37.5 
2004 205,677 68,903 57,192 79,582 33.5 27.8 38.7 
2005 218,007 72,213 63,257 82,537 33.1 29.0 37.9 
2006 229,783 73,172 69,551 87,060 31.8 30.3 37.9 
2007 245,007 75,621 77,232 92,154 30.9 31.5 37.6 
2008 257,217 76,575 83,438 97,204 29.8 32.4 37.8 
2009 256,880 76,227 81,654 98,999 29.7 31.8 38.5 

Source: BEA Detailed Fixed Asset Table 2.5 

 

We note from these two tables that own-account software investment represents a similar 

share of software investment per worker in Canada and the United States, but Canada has a 

significantly greater share of investment in custom software, and a significantly smaller share in 

prepackaged software.   
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Table 18: Software Investment per Worker by Component, Canada and the United States 

in current U.S. dollars, business sector, 1998-2009 

 Canada United States 

 Total 
Software 

Prepackaged 
Software 

Custom 
Software 

Own 
Account 
Software 

Total 
Software 

Prepackaged 
Software 

Custom 
Software 

Own 
Account 
Software 

1998 601 171 267 163 1,132 385 406 341 
1999 631 138 315 178 1,391 439 474 478 
2000 630 133 315 183 1,604 475 556 572 
2001 720 132 356 233 1,636 490 556 590 
2002 671 129 331 211 1,641 540 506 594 
2003 730 165 384 181 1,719 577 498 644 
2004 835 176 454 205 1,824 611 507 706 
2005 967 192 490 286 1,899 629 551 719 
2006 1,000 184 510 305 1,966 626 595 745 
2007 1,096 195 567 334 2,081 642 656 783 
2008 1,089 172 587 331 2,217 660 719 838 
2009 946 184 440 322 2,348 697 746 905 

Canada relative to the United States (per cent)     

 Total 
Software 

Prepackaged 
Software 

Custom 
Software 

Own 
Account 
Software 

    

1998 53.1 44.3 65.9 47.8     
1999 45.3 31.4 66.5 37.2     
2000 39.3 27.9 56.6 32.0     
2001 44.0 26.9 64.0 39.5     
2002 40.9 23.9 65.4 35.5     
2003 42.5 28.6 77.1 28.2     
2004 45.8 28.8 89.5 29.1     
2005 50.9 30.4 88.8 39.8     
2006 50.9 29.4 85.8 40.9     
2007 52.7 30.3 86.5 42.7     
2008 49.1 26.0 81.6 39.5     
2009 40.3 26.4 59.0 35.6     

Source: Authorôs calculations based on CSLS ICT Database Tables 1v, 9v, 18v, 26v, and S1; CANSIM Table 381-

0023; and BEA Detailed Fixed Asset Table 2.5 

 

 Table 18 shows investment per worker in Canada and the United States in current U.S. 

dollars for each type of software investment, and their level relative to the United States. Custom 

software is the only software component for which the gap is not only smaller than the gap for 

software, but also smaller than the gap for total ICT investment per worker. In 2009, after 

adjusting for PPP, total ICT investment per worker in Canada was 54.0 per cent of the U.S. level, 

while custom software investment per worker was 59.0 per cent of the U.S. level. Furthermore, 

we note that custom software investment per worker fell abruptly in 2009, from 81.6 per cent of 

the U.S. level ï this is worth further study after the Input-Output tables are next revised. Own-

account software investment per worker was just 35.6 per cent of the U.S. level, while general 

purpose software investment per worker was just 26.4 per cent of the U.S. level, much further 

below the U.S. level than any other component of ICT investment.  
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 Finally, we can perform our decomposition of the Canada-U.S. ICT investment per 

worker gap for 2009, as done in Table 14 for 2011, but this time including a second-order 

decomposition of software components. This is done in Table 19, including a new column for the 

relative contribution of each component of software investment to the software investment per 

worker gap.  

Table 19: Relative Contribut ion to the Canada-U.S. ICT Investment Per Worker Gap of 

Software Investment Components, 2009 

 Canada  
Investment  
per worker 

(PPP 
adjusted) 

U.S. 
investment  
per worker 

Canada 
relative to 

U.S. 

Difference Relative 
contribution 
to software 
investment 
per worker 

gap 

Relative 
contribution 
to total ICT 
investment 
per worker 

gap 

 A B C = A/B D = A - B E = D/-1473 F = E/-1700 

Software 875 2,348 37.3 -1,473 100 86.6 

Own-account 
software 

323 919 35.1 -597 40.5 35.1 

Custom 568 746 76.10 -178 12.1 10.5 

Pre-packaged 166 697 23.9 -531 36.0 31.2 

Computers 662 651 101.7 11 n.a. -0.7 

Telecommunications 
equipment 

480 694 69.2 -214 n.a. 12.6 

Total ICT 1,993 3,693 54.0 -1,700 n.a. 100.0 

Source: Appendix Table 3a.  

Note: The estimates of own-account software, custom software, and pre-packaged software come from the I/O 

Tables, which currently produce an estimate of total software investment somewhat greater than does the Fixed 

Capital Flows and Stocks Table, the source of the other estimates of ICT investment in this table. As a result, the 

relative contributions for software will sum to less than 100 per cent.  

 

We note that based on these data, own-account software investment is responsible for 

fully 35.1 per cent on the total ICT investment per worker gap in 2009. Pre-packaged software 

makes a slightly smaller contribution of 31.2 per cent to the gap in 2009, despite exhibiting a 

much larger gap itself ï the Canada-U.S. investment per worker gap for pre-packaged software 

was 74.6 percentage points in 2009, compared to a gap of 64.6 percentage points in own account 

software investment. The contribution of prepackaged software to the gap is below that of own 

account software despite this, because pre-packaged software represents a smaller share of 

software investment, as shown before in Table 16. The contribution of custom software is 

significantly smaller than is the contribution of the other two software components ï at 10.5 per 

cent, its contribution is about the same as the contribution made by communications equipment 

investment per worker. As the measurement of own account software is a challenging 

methodological issue, we address this issue in-depth later in the section on measurement 

methodology.  
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B. Decomposition by Industry  of Total ICT Investment per  Worker  Gap 
The ICT investment per worker gap can be decomposed by industry in Canada and the 

United States for a direct comparison between industries.
11

 Furthermore, we can also compare 

the gap in each industry by ICT components to determine whether the large gap in software 

investment per worker is a persistent trend across industries, or whether it is concentrated in 

several particular industries.  

We perform the industry composition for total ICT investment per worker twice, as we 

use two sets of data for industry-level comparisons. Our first decomposition is done using 

estimates from the Fixed Capital Flows and Stocks (FCFS) tables, which are missing data for 

many industries, particularly in recent years. Data availability in the FCFS tables is discussed in 

more detail in Appendix A. The second decomposition is done using data we have estimated for 

the missing industries, based primarily on ICT investment data from the Canadian Productivity 

Accounts (CPA).  

The FCFS data are preferable because they provide the most recent estimates up to 2011 

and allow us to decompose ICT investment into its three components. However, the FCFS 

industry data are limited by confidentiality restrictions in communications equipment 

investment, which prevent us from estimating total ICT investment in 13 out of 17 business 

sector industries in 2010 and 2011. The CPA data, on the other hand, by sacrificing investment 

data at the component level allows us to obtain coverage for all industries.  

i. Canada-U.S. Industry -level Comparisons Based on FCFS Data 

Chart 14 shows total ICT investment per worker by industry in Canada and the United 

States for the five two-digit industries that we have data for in 2011. ICT investment per worker 

is greater in the United States by the largest amount in information and cultural industries
12

. In 

2011, U.S. ICT investment per worker was $38,326 in this industry, compared to $17,491 in 

Canada after adjusting for PPP, making ICT investment per worker in Canada just 45.6 per cent 

of the U.S. level in information and cultural industries. The gap was also large in professional, 

scientific, and technical services, and finance and insurance.  

                                                 
11

 Statistics Canadaôs Fixed Capital Flows and Stocks program defines the business sector as all industries excluding 

health care and social assistance, educational services, and public administration. Consequently, investment by 

private establishments in health care is not captured in these data. 
12

 Information and cultural industries include: publishing industries (except Internet); motion picture and sound 

recording industries; broadcasting (except Internet); telecommunications; data processing, hosting and related 

services; and other information services. In practice, ICT investment in broadcasting and telecommunications 

represents between 85 and 90 per cent of total ICT investment in information and cultural industries.  
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Chart 14: Total ICT investment per worker by industry in Canada and the United States, 

current U.S. dollars, 2011 

 

  The industry-level data can be decomposed in the same way as the component 

contributions were, although the industry differences must be weighted by their relative 

employment in order to determine their contribution to the gap, shown in Table 20. We use the 

employment shares from the United States as weights for the relative contribution. The greatest 

contribution is in the category of information and cultural industries, which are responsible for 

39.1 per cent of the gap despite accounting for only 2.4 per cent of employment. Professional, 

scientific, and technical services made the next largest contribution, at 22.3 per cent. These two 

industries together comprise nearly half of the gap in ICT investment per worker. Finance and 

insurance, and professional, scientific, and technical services are the only other industries 

estimated that make disproportional contributions to the gap. 
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Table 20: Decomposition of Total ICT Investment per Worker Gap by Business Sector 

Industry, 2011 

 ICT Investment per worker U.S.  
Employment 
shares (per 

cent) 

Weighted 
contribution to 

the total ICT 
gap 

(per cent) 

 Canada 
(current U.S. 

dollars) 
 

United States 
(current U.S. 

dollars) 
 

Canada relative to 
the United States 

(per cent) 

Absolute 
Difference 

 A B C = A/B D = A - B E F = E x D/-1570 

Business sector 2,273 3,931 57.8 -1,570 100.00 100.00 
Manufacturing 1,693 2,853 59.3 -1,160 10.8 9.9 
Information and 
cultural industries 

17,491 38,326 45.6 -20,835 2.4 39.1 

Finance and 
insurance 

5,795 9,926 58.4 -4,131 5.0 16.3 

Professional 
scientific and 
technical Services 

1,738 5,700 30.5 -3,962 7.1 22.3 

Educational 
Services 

1,347 559 241.0 -559 9.8 0 

Health care and 
social assistance 

n.a. 630 n.a. -630 14.2 0 

Total allocated     35.0 88.7 
Unallocated 
(calculated as 
residual) 

    65.0 12.3 

Source: Appendix Tables 6a-d.  

Note: We assign a share of zero to health care and education for the purpose of the decomposition, as they are not 

included in the business sector in Canada, but still provide the data we have for these industries. 

 

 We can further see that these industries for which we have data collectively make a 

disproportional contribution to the gap based on their employment shares. They represent only 

35.0 per cent of business sector employment in the United States, but account for 65.5 per cent of 

the Canada-U.S. ICT investment per worker gap. The remaining industries account for nearly 

two-thirds of business sector employment in the United States, and explain only a third of the 

gap.  

 Due to the lack of availability of 2011 estimates of communications investment for many 

industries, we also perform this decomposition for the 2009, in which six more business sector 

industries are available ïthe industries included in this decomposition comprise 82.0 per cent of 

industry employment in the United States, compared to 35.0 per cent in the previous 

decomposition. The results of this decomposition, shown in Table 21, agree broadly with the 

results of Table 20. Information and cultural industries remains the largest contributor to the gap 

after weighting by employment share in the United States. Finance and insurance and 

professional, scientific, and technical services are also the next largest contributors. The gap is 

somewhat less concentrated in these industries in 2009 compared to 2011, but other than that, the 

decomposition yields similar results.  
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Table 21: Decomposition of Total ICT Investment  

per Worker Gap by Business Sector Industry, 2009 

 ICT Investment per Worker U.S.  
Employme
nt shares 
(per cent) 

Weighted 
contribution to 

the total ICT gap 
(per cent) 

 Canada 
(current U.S. 

dollars) 
 

United States 
(current U.S. 

dollars) 
 

Canada relative 
to the United 

States 
(per cent) 

Absolute 
Difference 

 A B C = A/B D = A - B E F = E x D/-1700 

Business Sector 1,993 3,693 54.0 -1,700 100.0 100.0 
Agriculture Forestry 
Fishing and Hunting 

311 192 162.1 119 1.9 -0.1 

Mining and Oil and 
Gas Extraction 

1,240 5,430 22.8 -4,190 0.7 1.6 

Manufacturing 1,167 2,580 45.2 -1,413 13.0 10.8 
Wholesale Trade 2,576 5,037 51.1 -2,461 3.5 5.0 
Retail Trade 729 881 82.8 -151 14.5 1.3 
Information and 
Cultural Industries 

16,530 30,742 53.8 -14,212 3.0 24.8 

Finance and 
Insurance 

6,290 10,168 61.9 -3,878 6.2 14.2 

Real Estate Rental 
and Leasing 

6,124 2,192 279.4 3,933 2.6 -5.9 

Professional 
Scientific and 
Technical Services 

1,416 5,340 26.5 -3,924 4.9 11.3 

Educational 
Services 

0 529 0.0 -529 12.1 3.8 

Health Care and 
Social Assistance 

0 610 0.0 -610 17.0 6.1 

Arts Entertainment 
and Recreation 

915 450 203.3 465 2.8 -0.8 

Total allocated     82.0 70.8 
Unallocated 
(calculated as a 
residual) 

    28.0 29.2 

Note: Weighted relative contribution is the difference in each industry relative to the business sector difference in 

total ICT investment per worker, weighted by the employment shares of that industry in the United States. Industries 

for which data were not available for both countries are omitted. Total allocated industries refer to the sum of the 

weighted relative contribution; unallocated industries are calculated as the residual. Investment in health care and 

educational services in Canada are treated as zero for the purpose of this decomposition, because the Fixed Capital 

Flows and Stocks program in Canada defines this investment as not occurring in the business sector  

 

ii.  Canada-U.S. Industry-Level Comparisons Based on CPA Data 

As mentioned earlier, Statistics Canadaôs Fixed Capital Flows and Stocks (FCFS) 

program, which is the main data source of the CSLS ICT Database, does not publish 

communications investment data for a number of industries due to confidentiality issues. For 

some industries, only estimates for recent years are missing, while for others the entire series is 

deemed confidential, even at the national level. This makes it difficult to accurately assess the 

role of individual industries on the Canada-U.S. ICT investment per worker gap. In the absence 
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of communications equipment investment estimates for a particular industry, we cannot construct 

a total ICT investment estimate. 

In order to circumvent this problem, the CSLS has constructed telecom and total ICT 

investment estimates for the missing industries using historical trends in industry-level ICT 

investment and a second official data source, Statistics Canadaôs Canadian Productivity 

Accounts (CPA). Broadly speaking, this was a two step process: 

1. In the case of industries where telecom investment was missing only for the most recent 

years, we assumed that the share of telecom investment in total ICT investment remained 

at its average level in the past five years for which data were available. This allowed us to 

compute estimates for total ICT investment and telecom investment. In the case of 

agriculture, for instance, investment in computers and software represented, on average, 

approximately 85 per cent of total ICT investment in the 2005-2009 period. Assuming 

that this relationship held for 2010 and 2011, we were able to produce total ICT estimates 

for that industry and then, residually, construct estimates for telecom investment. 

Industries included in this case Missing Data 

Agriculture, Forestry, Fishing and Hunting 2010-2011 

Mining and Oil and Gas Extraction 2010-2011 

Wholesale Trade 2010-2011 

Retail Trade 2010-2011 

Transportation and Warehousing 2007-2011 

Management of Companies and Enterprises 2010-2011 

Arts, Entertainment and Recreation 2009-2011 

2. For industries which had no telecom investment data available, we used the total ICT 

investment series produced by Statistics Canadaôs Canadian Productivity Accounts 

(CPA) (CANSIM Table 383-0025). The CPA has total ICT investment data at the two-

digit and three-digit NAICS industry level, up to 2008. Thus, for those particular 

industries, total ICT investment was assumed to be equal to the CPA estimate, and 

telecom investment was determined residually using computer and software investment 

estimates from the Fixed Capital Flow and Stocks series (CANSIM Table 031-0003). The 

industries included in this case are: utilities; construction; administrative support, waste 

management and remediation services; accommodation and food services; and other 

services.  

Using these alternative estimates, we calculated the industry contributions to the Canada-

U.S. ICT investment per worker gap in 2011. Although the estimates shown in Table 22 are 

slightly different from those in Table 20 and Table 21,
13

 the two sets of estimates tell basically 

                                                 
13

 This difference is due to the two tables using different estimates for U.S. employment shares. The employment 

shares used here are calculated with industry-level CPS data and exclude health care and education services. This 

small adjustment makes them directly comparable to the Canadian employment shares (see Appendix Tables). 
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the same story. The industries that contributed the most to the gap were information and cultural 

industries, which explained 39.2 per cent of the gap, and professional services, which was 

responsible for 22.3 per cent of the gap. In the case of information and cultural industries, the 

level of ICT investment per worker in Canada (US$17,491) was less than half of the U.S. level 

(US$38,326). For professional services, the difference between the two countries was even 

greater: the Canadian level of ICT investment per worker was approximately a third of the U.S. 

level (US$1,738 versus $5,700). 

Table 22: Industry Contributions to the Canada-U.S. ICT Investment per Worker Gap, 

2011 

  Employment Shares ICT Investment per 
Worker 

Difference 
Between 

Canada and 
U.S. 

Industry Contributions to 
Canada-U.S. ICT Investment 

per Worker Gap   Canada United 
States 

Canada United 
States 

  A B C D E=C-D F=(B/100)*E G=(Eind/Etot)*10
0 

  (per cent) (U.S. dollars) (U.S. 
dollars) 

(U.S. 
dollars) 

(per cent) 

Business Sector 100.0 100.0 2,273 3,931 -1,658 .. 100.0 

Agriculture 2.9 2.2 324* 216 108 3 -0.2 
Mining and Oil 2.1 0.8 2,158* 5,130 -2,971 -24 1.4 

Utilities 1.1 1.2 11,892* 5,853 6,040 74 -4.5 

Construction 9.7 8.9 230* 248 -19 -2 0.1 

Manufacturing 13.5 14.2 1,693 2,853 -1,160 -164 9.9 
Wholesale Trade 4.9 3.8 3,510* 5,834 -2,324 -87 5.3 

Retail Trade 15.6 15.7 923* 1,066 -143 -23 1.4 

Transportation 6.5 5.9 2,220* 1,095 1,125 66 -4.0 

Information 
Industries 

2.9 3.1 17,491 38,326 -20,835 -649 39.1 

Finance and 
Insurance 

5.8 6.5 5,795 9,926 -4,131 -270 16.3 

Real Estate 2.5 2.7 5,300* 2,317 2,983 82 -4.9 

Professional Services 10.1 9.4 1,738 5,700 -3,962 -371 22.3 
MCE 0.0 0.2 22,615* 195,964 -173,349 -334 20.2 

ASWMRS 5.1 6.1 1,464* 3,173 -1,710 -104 6.3 

Arts 3.0 2.9 1,232* 415 818 24 -1.4 

Accommodation 8.4 9.7 320* 116 204 20 -1.2 
Other Services 5.8 6.6 1,453* 685 769 51 -3.1 

* These figures are CSLS estimates constructed using data from two different Statistics Canada series (Fixed Capital 

Flows and Stocks, CANSIM Table 031-0003, and Canadian Productivity Accounts, CANSIM Table 383-0025). For 

details on how these estimates were calculated, refer to Appendix Tables 10a-c.  

Notes: 1) ASWMRS ï Administrative and support, waste management and remediation services; MCE ï 

Management of companies and enterprises; 2) Business sector is defined here as total economy minus public 

administration; health care and social assistance; and education. Source: CSLS calculations based on the CSLS ICT 

database. 

 

Table 22 also highlights a number of important facts about the Canada-U.S. ICT investment gap 

in 2011: 
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¶ There is a massive variation in ICT investment per worker at the two-digit NAICS level 

for both Canada (Chart 15) and the United States. Focusing our attention on Canada, the 

industry with the lowest level of ICT investment per worker is construction ($230), while 

the industry with the highest level is information and cultural industries ($17,491) (note 

that we are excluding MCE). Because of the very high values in some industries, the 

business sector average ($2,273) is actually higher than the levels of 11 industries (out of 

a total of 16). As noted earlier, these industries drive the gap.  

¶ The extremely high level of ICT investment per worker in management of companies and 

enterprises (MCE) in both countries is an allocation issue, and thus quite misleading. 

MCE investment represents investments made by head offices. In reality, a significant 

part of that investment will be assigned to activities other than MCE, which means that 

MCE investment is actually investment used by other industries. In the United States, 

even more so than in Canada, MCE investment is overestimated, producing an extremely 

large (and implausible) gap between MCE ICT investment in the two countries.  

¶ For two-digit NAICS industries, there is a large variation in the Canada-U.S. relative 

levels of ICT investment per worker, which range from 30.5 per cent in the case of 

professional, scientific and technical services to 297.4 per cent in the case of arts, 

entertainment and recreation. In 6 industries, Canadaôs ICT investment per worker levels 

were more than double of the U.S. levels (Chart 16). 

 

¶ Although the Canada-U.S. relative level of ICT investment per worker for the business 

sector was 57.8 per cent, only four out of 17 industries had relative levels below the 

business sector average. Two of these industries were, however, ICT-intensive industries: 

information and cultural industries, where Canadaôs ICT investment per worker level 

relative to the U.S. was 45.6 per cent; and professional, scientific and technical services 

were the Canada-U.S. relative was only 30.5 per cent. 
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Chart 15: ICT Investment per Worker by Industry in Canada, 2011 

 

Note: ASWMRS ï Administrative and support, waste management and remediation services. 

Source: CSLS calculations based on the CSLS ICT database. 

Chart 16: ICT Investment per Worker in Canada as a Share of the United States, 2011 

 

Note: ASWMRS ï Administrative and support, waste management and remediation services. 

Source: CSLS calculations based on the CSLS ICT database. 

C. Decomposition by Industry of Computer Investment per  Worker  
As previously shown, this is the only component of ICT investment with a greater level 

of investment per worker in Canada. Computer investment per worker in Canada actually 

exceeds that of the United States in 10 out of 17 business sector industries. Table 23 shows that 
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Canada has substantially greater computer investment per worker in utilities ($3,571), 

transportation and warehousing ($581), real estate rental and leasing ($1,957), arts, 

entertainment, and recreation ($401), and accommodation and food services ($132). However, 

information and cultural industries, finance and insurance, and professional, scientific, and 

technical services - all industries with larger shares of ICT investment and business sector 

employment - are significantly below the U.S. level of computer investment per worker. This 

means that the computer investment per worker in Canada is only slightly greater than it is in the 

United States, even though ICT investment per worker in several industries is substantially above 

the U.S. level.  

 We perform the same decomposition for computer investment per worker as done 

previously for total ICT; the decomposition is shown in Table 23. There are no unallocated 

industries and, unlike the rest of ICT investment, the gap is positive (i.e., computer investment 

per worker is greater in Canada), so a positive relative contribution means that an industry 

performs better than the United States on the basis of computer investment per worker. 

The decomposition (column F) yields the result we would expect based on the estimated 

gaps by industry (column C) ï industries with a large absolute gap tend to make a large relative 

contribution to the gap. Manufacturing and real estate rental and leasing make large contributions 

to the gap. It is worth noting that many industries are being estimated to make offsetting 

contributions. This is not the case for our analysis of the remaining components of ICT 

investment.  The precise figures are secondary to the observation that three industries are largely 

responsible for Canadaôs strong performance in computer investment per worker.  
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Table 23: Decomposition of Computer Investment per Worker Gap by Industry, 2011 

 Investment per worker 
Industry 

employment 
shares for the 
United States 

(per cent) 

Weighted 
contribution to the 

computer 
investment per 

worker gap  
(per cent)

 
 

 Canada 
(current U.S. 

dollars) 

United States 
(current U.S. 

dollars) 
 

Canada 
relative to 
the U.S. 

(per cent) 

Absolute  
Difference 

 A B C = A/B D = A - B E F = E x D/61 

Business Sector 752 691 108.8 61 100.00 100.0 
Agriculture Forestry 
Fishing and Hunting 

167 68 244.3 99 1.7 3.6 

Mining and Oil and 
Gas Extraction 

959 683 140.4 276 0.6 3.7 

Utilities 4,372 801 545.6 3,571 0.9 72.1 
Construction 175 90 193.8 85 6.8 12.5 
Manufacturing 612 435 140.9 178 10.8 41.4 
Wholesale Trade 836 1,250 66.8 -415 2.9 -25.6 
Retail Trade 375 325 115.6 51 12.0 13.1 
Transportation and 
Warehousing 

804 224 359.4 581 4.5 56.2 

Information and 
Cultural Industries 

2,410 3715 64.9 -1,305 2.4 -66.8 

Finance and 
Insurance 

1,721 2262 76.1 -541 5.0 -58.1 

Real Estate Rental 
and Leasing 

2,905 948 306.3 1957 2.1 88.1 

Professional 
Scientific and 
Technical Services 

988 1,389 71.1 -401 7.1 -61.7 

Management of 
Companies and 
Enterprises  

8,775 18,821 46.6 -10,046 0.1 -31.8 

Administrative and 
Support 

679 467 145.2 -98 4.6 21.1 

Educational Services 370 110 0.0 -110 9.7 .. 
Health Care and 
Social Assistance 

156 170 0.0 -170 14.2 .. 

Arts Entertainment 
and Recreation 

532 131 406.6 401 2.2 19.0 

Accommodation and 
Food Services 

175 43 405.3 132 7.3 21.0 

Other Services 
(except Public. 
Admin.) 

342 201 170.1 141 5.1 15.4 

Source: Appendix Table 7d.  

Note: We assign a share of zero to health care and education for the purpose of the decomposition, as they are not 

included in the business sector in Canada, but still provide the data we have for these industries.  

 

D. Decomposition by Industry of Communications Equipment Investment 

per  Worker  
Table 24 provides a comparison of communications investment per worker by industry in 

Canada and the United States in 2011 ï as previously noted, communications equipment 

investment is only available for six industries, two of which (educational services and public 
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administration) are entirely or almost entirely public sector industries and therefore not part of 

the Canadian business sector. Since data for so many industries are missing, we cannot fully 

understand the gap in communications equipment investment per worker. We do note that, with 

the exception of educational services which is not in the business sector, communications 

equipment investment per worker was lower in Canada than the United States in all industries.  

Table 24: Decomposition of Communications Investment Per worker in Canada and the 

United States, Current U.S. dollars, 2011 

 Communications equipment investment per worker Industry 
employment 
shares for the 
United States 

(per cent) 

Weighted contribution 
to the communications 
investment per worker 

gap  
(per cent)

 
 

 Canada 
 (current 

U.S. dollars) 
 

United States 
(current U.S. 

dollars) 
 

Canada 
relative to 
the U.S. 

(per cent) 

Absolute 
Difference 

 A B C = A/B D = A - B E F = E x D/-190 

Business Sector 510 700 72.9 -190 100.0 100.0 
Manufacturing 97 293 33.1 -196 10.8 14.6 
Information and 
Cultural 
Industries 

12,025 14,243 84.4 -2,218 2.4 36.4 

Finance and 
Insurance 

322 992 32.4 -670 5.0 22.9 

Professional 
Scientific and 
Technical 
Services 

118 382 30.8 -265 7.1 20.7 

Educational 
Services 

97 51 191.2 -51 9.8 0.0 

Total allocated     35.0 94.6 
Unallocated 
(calculated as 
residual) 

    65.0 5.4 

Note: We assign a share of zero to health care and education for the purpose of the decomposition, as they are not 

included in the business sector in Canada, but still provide the data we have for these industries. Relative 

contributions do not sum up to 100 per cent due to missing data. 

 However, as is the case for total ICT investment, we can examine the communications 

equipment investment per worker gap for 2009, in which we have data for six more business 

sector industries in Canada (Table 25). The decomposition yields similar results to our findings 

for total ICT investment per worker ï the industry with the greatest contribution to the gap is 

information and cultural industries, despite communications equipment investment per worker 

being greater in this industry than in the Canadian business sector. The contribution is large 

despite performing better than most industries because the U.S. level of communications 

equipment investment per worker is also very high in this industry.  
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Table 25: Decomposition of the Canada-U.S. Communications Equipment Investment Per 

Worker, 2009 

 Communications equipment investment per worker Industry 
employment 
shares for the 
United States 

(per cent) 

Weighted contribution 
to the communications 
investment per worker 

gap  
(per cent)

 
 

 Canada  
(current U.S. 

dollars) 
 

United States 
(current U.S. 

dollars) 
 

Canada 
relative to 
the U.S. 

(per cent) 

Difference 

 A B C = A/B D = A - B E F = E x D/-238 

Business Sector 456 694 65.7 -238 100.0 100.0 
Agriculture 
Forestry Fishing 
and Hunting 

49 63 77.1 -14 1.9 0.1 

Mining and Oil and 
Gas Extraction 

224 1,218 18.4 -994 0.7 2.7 

Manufacturing 64 297 21.6 -233 13.0 12.7 
Wholesale Trade 128 245 52.2 -117 3.5 1.7 
Retail Trade 31 124 25.2 -93 14.5 0.0 
Information and 
Cultural Industries 

11,363 13,220 86.0 -1857 3.0 23.1 

Finance and 
Insurance 

377 1,063 35.5 -686 6.2 18.0 

Real Estate Rental 
and Leasing 

289 775 37.4 -485 2.6 5.2 

Professional 
Scientific and 
Technical Services 

103 381 27.0 -278 4.9 5.7 

Educational 
Services 

n.a. 
 

51 191.2 -51 12.1 2.6 

Health Care and 
Social Assistance 

n.a. 80 0.0 -80 17.0 5.7 

Arts 
Entertainment and 
Recreation 

78 153 50.8 -75 2.8 0.9 

Total allocated     82.0 78.4 
Unallocated n.a.    28.0 21.6 

Note: Weighted relative contribution is the difference in each industry relative to the business sector difference in 

total ICT investment per worker, weighted by the employment shares of that industry in the United States. Industries 

for which data was not available for both countries are omitted. Total allocated industries refer to the sum of the 

weighted relative contribution; unallocated industries is a residual. Data does not sum to 100.0 per cent because 

business sector employment is less than total industry employment. Health care and education are entered as zero for 

Canada as this investment does not occur in the business sector. 

  

E. Decomposition by Industry of Software Investment per  Worker  
Our main finding from the previous decompositions by industry is that information and 

cultural industries makes the largest contribution to the Canada-U.S. ICT investment per worker 

gap; our decomposition of software investment per worker is consistent with this finding. 

Industries that were found to be drivers of the total ICT investment per worker gap are generally 

found to be the drivers of the software investment per worker gap as well. The exception is real 

estate rental and leasing, which again has greater software investment per worker in Canada than 

the United States in 2011.  
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 Software investment per worker in information and cultural industries was $20,368 in the 

United States in 2011, while it was just $3,055 in Canada. Software investment per worker in 

Canada relative to the United States was just 15.0 per cent in this industry, compared to 39.8 per 

cent across all industries. Perhaps surprisingly, given Canadaôs overall low level of software 

investment per worker, we find that software investment per worker was significantly greater in 

Canada than in the United States in seven industries: utilities; transportation and warehousing; 

real estate rental and leasing; educational services;
14

 arts, entertainment, and recreation services; 

and accommodation and food services.  

 As software investment is the most important ICT component to the gap by far, 

contributing 92.2 per cent in total, it is important to determine in which industry this gap is the 

greatest. We therefore follow the same methodology used to decompose the ICT investment per 

worker gap by component. This is reported in Table 26.  

                                                 
14

 This figure will include non-business sector investment in Canada, so this is not a perfect comparison. Educational 

services are also almost entirely public in Canada, while there is significant private activity in education services in 

the United States.  
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Table 26: Decomposition of Software Investment Per Worker by Industry, 2011 

 Communications equipment investment per worker 
Industry 

employment 
shares for the 
United States 

(per cent) 
 

Weighted 
contribution to the 
communications 
investment per 

worker gap  
(per cent)

 
 

 

 Canada  
(current 

U.S. dollars) 
 

United States 
(current U.S. 

dollars) 
 

Canada 
relative to 
the U.S. 

(per cent) 

Difference 

 A B C = A/B D = A - B E F = E x D/-1529 

Business Sector 1,011 2,540 39.8 -1,529 100.00 100.0 
Agriculture Forestry 
Fishing and Hunting 

108 77 141.1 32 1.69 0.0 

Mining and Oil and 
Gas Extraction 

984 3,366 29.2 -2,382 0.61 1.1 

Utilities 5,737 4,133 138.8 1,604 0.93 -1.1 
Construction 37 101 36.4 -65 6.80 0.3 
Manufacturing 984 2,126 46.3 -1,142 10.78 9.0 
Wholesale Trade 2,499 4,310 58.0 -1,811 2.86 3.8 
Retail Trade 502 605 82.9 -103 11.97 0.9 
Transportation and 
Warehousing 

1,194 473 252.6 721 4.48 -2.4 

Information and 
Cultural Industries 

3,055 20,368 15.0 -17,313 2.37 30.1 

Finance and 
Insurance 

3,752 6,672 56.2 -2,920 4.97 10.7 

Real Estate Rental 
and Leasing 

2,130 566 376.4 1,564 2.08 -2.4 

Professional 
Scientific and 
Technical Services 

633 3,929 16.1 -3,296 7.11 17.2 

Management of 
Companies and 
Enterprises  

13,275 171,431 7.7 -158,156 0.15 17.0 

Administrative and 
Support 

639 2,368 27.0 -1,730 4.63 5.9 

Educational Services 339 398 221.0 -398 9.75 .. 
Health Care and 
Social Assistance 

578 381 88.9 -381 14.21 .. 

Arts Entertainment 
and Recreation 

578 150 386.2 428 2.20 -0.7 

Accommodation and 
Food Services 

112 41 277.3 72 7.35 -0.4 

Other Services 
(except Public. 
Admin.) 

452 325 138.9 126 5.06 -0.5 

Source: Appendix Table 9a-d 

Notes: Weighted relative contribution is the difference in each industry relative to the business sector difference in 

total ICT investment per worker, weighted by the employment shares of that industry in the United States. Industries 

for which data was not available for both countries are omitted. Education and health care in Canada are treated as 

zero for the decomposition as in the previous tables, and we also provide the value of investment per worker in those 

industries for informational purposes. Finally, the relative weighted contribution will not sum to 100 per cent 

exactly, as we use only the U.S. employment weights to calculate the contribution, but the total gap depends on a 

blend of U.S. and Canadian employment and ICT component shares. U.S. employment is simply the most important 

of these weights.  
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 The decomposition from Table 26 shows that the industries for which Canadian software 

investment per worker in 2011 was substantially greater than the U.S. level make small negative 

contributions to the gap, while industries with a large gap had a very large impact after being 

weighted by employment. Despite a 2.4 per cent employment share, information and cultural 

industries was responsible for 30.1 per cent of the software investment per worker gap; this is a 

very disproportionate contribution, and the single largest contribution of any industry to the gap 

in software investment per worker. We also find large contributions in professional, scientific, 

and technical services. The large contribution to the software investment per worker gap of 

information and cultural industries and professional, scientific, and technical services is 

consistent with our analysis of the other two components of ICT; for both of those components, 

these industries also performed the worst. 

 Additionally, we note that not only is the software investment per worker heavily 

concentrated in a few industries, but software investment per worker in Canada is actually 

greater in seven out of 17 industries. This is an extremely important finding. It means that the 

Canada-U.S. ICT investment per worker gap is not the result of a broad, macroeconomic 

phenomenon, but instead is primarily the result of industry-level differences in software 

investment.  

F. Decomposition by Province  
Decomposing the ICT investment per worker gap by province will allow us to identify 

which provinces make the greatest contribution to the ICT investment per worker gap, and 

determine whether provinces are contributing proportionally to the gap by their size. Provincial 

data for ICT investment are not available at the business sector level, so we compare ICT 

investment per worker in the total economy in Canada and the provinces to the U.S. business 

sector. As such, these data are not strictly comparable; the Canadian total economy has lower 

levels of investment per worker than the Canadian business sector, on average; we would expect 

the same to be true of the United States, so these figures overstate slightly the extent of the gap 

by province.  
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Table 27: ICT investment Per Worker for Canadian provinces and the United States, 2011 

 ICT Investment per worker (current U.S. 
dollars) 

Relative to U.S. business sector  
investment per worker (per cent) 

Business Sector (United States) 3,931 100.0 
Business Sector (Canada) 2,273 57.8 
Non-Business Sector  (Canada) 1,912 48.7 
Total Economy (Canada) 2,184 55.6 
NFLD n.a. n.a. 
PEI n.a. n.a. 
NS 1,908 48.5 
NB n.a. n.a. 
QC 1,926 49.0 
ON 2,418 61.5 
MN 1,571 40.0 
SK 2,204 56.1 
AB 2,370 60.3 
BC 1,838 46.8 

Source: Authorôs calculations based on CANSIM Tables 282-0008, 031-0003, and 031-0004  

Note: Telecommunications investment for Newfoundland, Prince Edward Island, and New Brunswick was 

suppressed by Statistics Canada for the years 2010 and 2011, so total ICT investment cannot be computed. All 

figures for the provinces are for total economy. Converted to U.S. dollars using PPP for M&E.  

 

 The relevant measure from Table 28 is whether or not a provinceôs gap is above or below 

the national gap; this indicates whether the province is bringing the gap up or down. The ICT 

investment gap per worker is somewhat smaller for Ontario and Alberta, while all other 

provinces have significantly lower ICT investment per worker relative to the U.S. business sector 

than does Canada as a whole. The gap is particularly large in Manitoba, British Columbia, and 

Nova Scotia; the large gap in Nova Scotia suggests that the gap would likewise be large for 

Prince Edward Island and New Brunswick, two provinces for which this calculation is not 

possible.   

We also decompose the ICT investment per worker gap by province to determine 

whether the provinces contribute proportionally to the ICT investment per worker gap. Note that, 

as in the case of the decomposition by industry, a province with a below-average gap still 

contributes to the gap in absolute dollar terms, as long as its level of ICT investment per worker 

is below the level of the United States. This decomposition, shown in Table 28, is performed for 

2011 in current dollars for the total economy, as those are the only estimates available at the 

provincial level. This is compared to the gap between the Canadian total economy and U.S. 

business sector, weighted by each provinceôs share of employment, and reported only for those 

provinces where total ICT investment per worker is known.  
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Table 28: Decomposition of Total ICT I nvestment per Worker by Province, Current 

Dollars, Total economy, 2011 

 

ICT investment per 

worker (PPP adjusted) 

Difference between U.S. 

level 

Share of total 

employment 

Contribution (per cent) 

 A B C D = B/-1747 x C 

NS 1,908 -2,023 2.66 3.08 
QUE 1,915 -2,016 22.92 26.45 
ON 2,536 -1,395 39.05 31.18 
MN 1,536 -2,395 3.53 4.84 
SK 1,944 -1,987 2.96 3.37 
AB 2,374 -1,557 11.85 10.56 
BC 1,766 -2,165 13.14 16.29 
Other 
provinces 

  3.90 4.24 

Canada 2,184 -1,747 100 100.00 

Source: Authorôs calculations based on CANSIM Tables 031-0003, 031-0004, and 282-0010 

 The results of the decomposition in Table 28 are unsurprising, and consistent with our 

expectations. Table 28 shows that Ontario, the province with the greatest share of employment, 

also makes the largest absolute contribution to the gap. However, the relevant measure is not 

whether its relative contribution is the greatest of all provinces, but whether it is greater or lesser 

than its share of employment. On this measure, it is clear that Ontario performs quite well ï its 

contribution to the gap is nearly 8 percentage points below its share of ICT investment. Alberta 

is the only other province that had a contribution to the gap smaller than its employment in 2011. 

The contribution of all other provinces to the gap is greater than their share of ICT investment. 

Furthermore, though we do not know what total ICT investment is in the unreported provinces of 

New Brunswick, Prince Edward Island, and Newfoundland, we do note that the unallocated 

contribution to the gap is somewhat greater than the unallocated share of employment.  

 Provincial ICT investment can also be decomposed into its components of computers, 

software, and communications equipment, as shown in Table 29. The provincial decomposition 

reflects the overall trend of software investment exhibiting the largest gap, and computer 

investment per worker roughly equal across the two countries. About half of Canadian provinces 

have greater levels of computer investment per worker than the United States, while the 

remainder have a level of computer investment per worker below the United States by varying 

amounts. Quebec, Saskatchewan, and British Columbia are fairly close to the U.S. level, while 

the Maritime Provinces are substantially below the U.S. level of computer investment per 

worker. 
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Table 29: ICT Investment per Worker  in Canada and the Provinces Relative to U.S. by 

Component, Total Economy, 2011 

 Investment per worker  
(current CAD per worker) 

Relative to the U.S. 
(per cent, PPP adjusted) 

 Computers Communications 
Equipment 

Software Computers Communications 
Equipment 

Software 

Canada 650 434 1,099 94.2 92.6 46.6 
NFLD 659 n.a. 541 95.5 n.a. 22.9 
PEI 464 n.a. 930 67.2 n.a. 39.4 
NS 583 675 648 84.5 144.1 27.5 
NB 521 n.a. 750 75.4 n.a. 31.8 
QC 660 308 957 95.6 65.7 40.5 
ON 667 428 1,322 96.6 91.3 56.0 
MN 579 458 532 83.9 97.7 22.6 
SK 636 799 767 92.2 170.6 32.5 
AB 734 425 1,209 106.4 90.7 51.2 
BC 546 433 858 79.1 92.5 36.3 

Source: Authorôs calculations based on CANSIM Tables 282-0008, 282-0010, 031-0003, 031-0003, and CSLS ICT 

Database 

Note: Telecommunications investment for Newfoundland, Prince Edward Island, and New Brunswick was 

suppressed by Statistics Canada for the years 2009, 2010, and 2011, and so total ICT investment cannot be 

computed.  

 

Most provinces have lower levels of communications investment per worker than the 

United States, and no province does particularly well in the category of software investment. 

Curiously, Saskatchewan is well above the U.S. level of investment in communications 

equipment per worker, despite being far below the U.S. level overall. Since software is the 

greatest contributor to the gap, the differences between provinces are a relatively small factor 

compared to the overall phenomenon of software investment per worker in Canada being 

dramatically below the U.S. level.   
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III.  Proximate Causes of the Canada-U.S. ICT Investment per Worker 

Gap 
There are important differences between the Canadian and U.S. economies which have 

led, directly or indirectly, to the greater level of ICT investment per worker in the United States. 

These differences are measurable and their effect on the gap, holding all else constant, is also 

measurable. We identify two such features of the two economies, labour productivity and 

industrial structure, and provide estimates of their affect on the gap.  

Note that, as is the case for most economic variables, it is not strictly correct to claim that 

either labour productivity or industrial structure are causal factors of the gap based on the 

analysis in this section. It is likely true that, to some extent, ICT investment per worker is also a 

causal factor of Canadaôs lower labour productivity and industrial structure. However, we do 

believe that each variable is related to ICT investment, and we would expect, for example, that 

policies designed to improve labour productivity will also be likely to improve ICT investment 

per worker, just as policies designed to improve ICT investment per worker will be likely to 

improve labour productivity.  

A. Labour Prod uctivity  
Labour productivity is an important determinant of income per capita, which in turn 

affects ICT investment per worker. In this sense, differences in labour productivity explain part 

of the Canada-U.S. ICT investment per worker gap. Holding constant ICT investment as a share 

of GDP, a country with higher labour productivity (defined here as PPP-adjusted nominal GDP 

per worker)
15

 will have a higher level of ICT investment per worker compared to a country with 

a lower labour productivity level. A stylized example can help clarify why this happens. 

For simplicity, we compare two countries, X and Y, with country Y having twice the 

labour productivity level of country X. Assuming, initially, that ICT investment as a share of 

GDP is the same in both countries, Table 30 (Panel A) shows that Country Xôs level of ICT 

investment per worker is only half of country Yôs level. This difference in ICT investment per 

worker levels, i.e. the ICT gap, is explained entirely by the labour productivity differential 

between the two countries. The high level of labour productivity in country Y means that a single 

worker will generate more GDP per capita. This, in turn, leads to more ICT investment per 

worker for a given ICT investment share of GDP, since the absolute level of ICT investment is 

determined by the absolute level of GDP.
16

 

                                                 
15

 The reader should keep in mind that labour productivity levels are sometimes defined in real terms ï either as real 

GDP per hour worked or real GDP per worker. In this section, however, we defined it in nominal terms because we 

are interested in the level of nominal income being generated per worker. 
16

 Note that, if the greater income per capita had been generated solely by country Y having a higher employment 

share (compared to country X), both countries would have the same ICT investment per worker level, because the 

effect of the higher income per capita in country Y would be completely offset by the higher employment share (i.e., 

employment increases proportionately to the increase in income per capita). 
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Table 30: Effect of Labour Productivity Differences on the ICT Gap, Stylized Example  

A) Same ICT shares of GDP; different labour productivity levels 

    Country X Country Y Country X / Country Y 

      (per cent) 

(i) GDP 100 400 25 

(ii) ICT Investment 5 20 25 

(iii) Workers 2 4 50 

(iv)=(ii)/(i) ICT Investment as a Share of GDP 5.0% 5.0% 100 

(v)=(i)/(iii) Labour Productivity 50 100 50 

(vi)=(ii)/(iii) ICT Investment per Worker 2.5 5.0 50 

B) Different ICT shares of GDP; different labour productivity levels 

    Country X Country Y Country X / Country Y 

      (per cent) 

(i) GDP 100 400 25 

(ii) ICT Investment 4 20 20 

(iii) Workers 2 4 50 

(iv)=(ii)/(i) ICT Investment as a Share of GDP 4.0% 5.0% 80 

(v)=(i)/(iii) Labour Productivity 50 100 50 

(vi)=(ii)/(iii) ICT Investment per Worker 2.0 5.0 40 

C) Effect of Labour Productivity Differences on the ICT Gap 

      Panel A Panel B 

(i) Relative Level of ICT Investment per Worker (per cent) 50 40 

(ii) Labour Productivity Ratio (ratio) 2 2 

(iii)=(ii)*(i) Adjusted Relative Level of ICT Investment per Worker (per cent) 100 80 

(iv)=(iii)-(i) Part of the Gap Explained by Labour Productivity Differential (percentage points) 50 40 

(v)=100-(iii) Part of the Gap Explained by Differences in the ICT share of GDP (percentage points) 0 20 

 

In practice, however, it is unlikely that both countries will have the same level of ICT 

investment as a share of GDP. When the shares differ, only part of the overall ICT gap will be 

explained by the labour productivity differential between the two countries. Table 30 (Panel B) 

describes this scenario, with country X investing less on ICT. Now, the ICT gap is explained by 

two (proximate) factors: differences in labour productivity and differences in the ICT investment 

share. Can we disentangle the two effects? 

A straightforward way to separate the two effects is adjusting the ICT gap by the labour 

productivity ratio between the two countries (Table 32, Panel C). By doing this, we are 

measuring what the relative level of ICT investment per worker would be if both countries had 

the same labour productivity level. Thus, the adjusted ICT gap now reflects only differences in 

the ICT investment share between countries X and Y. In our example in Panel B, adjusting the 

country X-country Y relative level of ICT investment per worker by the labour productivity ratio 

increased the level from 50 per cent to 80 per cent. We can thus infer that this labour 

productivity differential accounted for 30 percentage points of the ICT gap, with differences in 

ICT shares accounting for the remaining 20 points of the gap. 

An important limitation of the decomposition described above is that its accuracy 

depends on: 1) the labour productivity ratio between the two countries   being fairly close 
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to one; 2) the ratio of ICT investment as a share of GDP between the two countries 
ͺ

ͺ
 

being close to one. The reason for this is that the relationship between these two ratios and the 

relative level of ICT investment per worker 
ͺ

ͺ
 is multiplicative: 

ὒὖ

ὒὖ
ᶻ
ὍὅὝͅὛ

ὍὅὝͅὛ
ᶻ
ὍὅὝͅὡ

ὍὅὝͅὡ
ρ 

When the ratios are close to one, however, the relationship becomes approximately 

additive.
17

 

With the stylized example described above in mind, we can now turn to the actual 

Canada-U.S. ICT investment per worker gap. Panels A and B in Table 31 provide details on 

business sector GDP, ICT investment, workers, as well as a number of ratios, for Canada and the 

United States during the 1987-2011 period. The Canadian GDP and ICT investment estimates 

are PPP adjusted, so as to make them directly comparable to the U.S. figures. Using data from 

these two panels, panel C presents the Canada-U.S. labour productivity ratios; the ratios of ICT 

investment as a share of GDP; the Canada-U.S. relative level of ICT investment per worker (both 

actual and adjusted by the labour productivity ratio); and the overall contribution of the Canada-

U.S. labour productivity ratio to the ICT gap. There is no column on panel C for the contribution 

of the ICT share ratio to the Canada-U.S. ICT gap simply because this contribution is equal to 

the adjusted ICT gap. In other words, for equal levels of productivity, the ICT per worker gap is 

just 1.0 minus the Canada-U.S. ratio of ICT investment as a share of GDP. 

                                                 
17

 Note that in a log scale, the relationship is always perfectly additive. 
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Table 31: ICT Investment per W orker Adjusted for Labour Productivity in Canada and the 

United States, Business Sector, 1987-2011  

A) Canada 

  GDP ICT Investment Workers ICT Investment as 
a Share of GDP 

Labour 
Productivity 

ICT Investment 
per Worker 

  (millions, current PPP-adjusted U.S. dollars) (thousands) (per cent) (current PPP-adjusted U.S. dollars) 

  (i) (ii) (iii) (iv)=(ii)/(i)*100 (v)=(i)/(iii)*1000 (vi)=(ii)/(iii)*1000 

1987 318,087 6,437 9,639 2.02 33,000 668 

1988 344,777 7,450 9,922 2.16 34,749 751 

1989 361,308 8,189 10,133 2.27 35,657 808 

1990 373,532 8,686 10,118 2.33 36,918 858 

1991 367,516 9,389 9,836 2.55 37,364 955 

1992 379,450 9,821 9,653 2.59 39,309 1,017 

1993 394,446 10,183 9,677 2.58 40,761 1,052 

1994 424,502 10,831 9,933 2.55 42,737 1,090 

1995 456,244 11,369 10,160 2.49 44,906 1,119 

1996 482,132 12,689 10,308 2.63 46,773 1,231 

1997 514,175 15,063 10,614 2.93 48,443 1,419 

1998 528,509 16,959 10,910 3.21 48,443 1,554 

1999 574,144 18,963 11,217 3.30 51,185 1,691 

2000 638,836 21,378 11,499 3.35 55,556 1,859 

2001 665,783 21,337 11,635 3.20 57,222 1,834 

2002 677,027 20,756 11,886 3.07 56,960 1,746 

2003 723,825 21,433 12,135 2.96 59,648 1,766 

2004 775,860 24,054 12,343 3.10 62,858 1,949 

2005 850,058 26,577 12,474 3.13 68,146 2,131 

2006 918,247 28,460 12,643 3.10 72,629 2,251 

2007 1,001,524 29,682 12,925 2.96 77,487 2,296 

2008 1,087,344 30,166 13,082 2.77 83,118 2,306 

2009 983,053 25,400 12,745 2.58 77,132 1,993 

2010 1,049,558 26,915 12,836 2.56 81,767 2,097 

2011 1,105,842 29,601 13,024 2.68 84,908 2,273 

Note: Business sector GDP in Canada is adjusted to exclude the value of imputed rent for owner-occupied 

dwellings, to be consistent with the U.S. definition of business sector GDP. See Appendix Table 11c for details on 

this calculation.  
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B) United States 

  GDP ICT Investment Workers ICT Investment as 
a Share of GDP 

Labour 
Productivity 

ICT Investment 
per Worker 

  (millions, current U.S. dollars) (thousands) (per cent) (current U.S. dollars) 

  (vii) (viii) (ix) (x)=(viii)/(vii) (xi)=(vii)/(ix) (xii)=(viii)/(ix) 

1987 3,662,000 104,000 92,301 2.84 39,675 1,127 
1988 3,940,200 115,900 95,119 2.94 41,424 1,218 
1989 4,235,700 128,600 97,171 3.04 43,590 1,323 
1990 4,453,900 131,400 97,810 2.95 45,536 1,343 
1991 4,558,600 135,100 96,287 2.96 47,344 1,403 
1992 4,829,200 147,700 95,743 3.06 50,439 1,543 
1993 5,084,100 160,500 97,760 3.16 52,006 1,642 
1994 5,425,200 177,000 101,060 3.26 53,683 1,751 
1995 5,677,800 203,600 103,902 3.59 54,646 1,960 
1996 6,030,200 228,400 106,191 3.79 56,786 2,151 
1997 6,442,800 268,500 109,043 4.17 59,085 2,462 
1998 6,810,800 300,200 111,286 4.41 61,201 2,698 
1999 7,249,000 352,100 113,088 4.86 64,101 3,114 
2000 7,715,500 409,500 115,016 5.31 67,082 3,560 
2001 7,913,600 381,400 114,085 4.82 69,366 3,343 
2002 8,132,800 344,200 111,554 4.23 72,905 3,086 
2003 8,502,800 348,100 111,300 4.09 76,395 3,128 
2004 9,070,100 367,000 112,743 4.05 80,449 3,255 
2005 9,680,100 377,800 114,780 3.90 84,336 3,292 
2006 10,262,400 403,400 116,907 3.93 87,783 3,451 
2007 10,738,300 428,900 117,763 3.99 91,186 3,642 
2008 10,787,800 428,400 116,033 3.97 92,972 3,692 
2009 10,367,000 404,000 109,395 3.90 94,767 3,693 
2010 10,836,000 414,500 108,142 3.83 100,201 3,833 
2011 11,341,200 431,300 109,711 3.80 103,373 3,931 

Source: Investment and net stock figures from Statistics Canada, CANSIM Table 031-0003; GDP data also 

from Statistics Canada, CANSIM Table 379-0023 and 384-0001 for 2009 and 2010 for total economy GDP; 

and CANSIM 379-0027 for business sector. US Data from BEA NIPA Table 1.3.5. 
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C) Labour Productivity and ICT Shares Contributions to the Canada-U.S. ICT Investment per Worker Gap 

  Canada as a Share of the United States 
  Labour 

Productivity 
Ratio 

ICT 
Investment 
as a Share 

of GDP 
Ratio 

ICT Investment 
per Worker 

ICT Gap Adjusted ICT 
Investment 
per Worker 

Adjusted ICT 
Gap 

Contribution of the Labour 
Productivity Ratio to the ICT Gap 

  (ratios) (per cent) (percentage points) (per cent) 
  (xiii)=(v)/(xi) (xiv)=(iv)/(x) (xv)=(vi)/(xii)*100 (xvi)=100-(xvi) (xvii)=(xiii)/ (xv) (xviii)=100-(xvii) (xix)=(xvi)-(xviii) (xx)=(xix)/(xvi)*100 

1987 0.83 0.71 59.3 40.7 71.3 28.7 12.0 29.4 
1988 0.84 0.73 61.6 38.4 73.5 26.5 11.8 30.8 
1989 0.82 0.75 61.1 38.9 74.7 25.3 13.6 34.9 
1990 0.81 0.79 63.9 36.1 78.8 21.2 14.9 41.3 
1991 0.79 0.86 68.0 32.0 86.2 13.8 18.2 56.8 
1992 0.78 0.85 66.0 34.0 84.6 15.4 18.7 54.8 
1993 0.78 0.82 64.1 35.9 81.8 18.2 17.7 49.2 
1994 0.80 0.78 62.3 37.7 78.2 21.8 15.9 42.3 
1995 0.82 0.69 57.1 42.9 69.5 30.5 12.4 28.9 
1996 0.82 0.69 57.2 42.8 69.5 30.5 12.3 28.6 
1997 0.82 0.70 57.6 42.4 70.3 29.7 12.7 29.9 
1998 0.79 0.73 57.6 42.4 72.8 27.2 15.2 35.8 
1999 0.80 0.68 54.3 45.7 68.0 32.0 13.7 30.0 
2000 0.83 0.63 52.2 47.8 63.0 37.0 10.8 22.7 
2001 0.82 0.66 54.9 45.1 66.5 33.5 11.6 25.8 
2002 0.78 0.72 56.6 43.4 72.4 27.6 15.8 36.5 
2003 0.78 0.72 56.5 43.5 72.3 27.7 15.9 36.4 
2004 0.78 0.77 59.9 40.1 76.6 23.4 16.8 41.7 
2005 0.81 0.80 64.7 35.3 80.1 19.9 15.4 43.6 
2006 0.83 0.79 65.2 34.8 78.8 21.2 13.6 39.2 
2007 0.85 0.74 63.1 36.9 74.2 25.8 11.1 30.2 
2008 0.89 0.70 62.5 37.5 69.9 30.1 7.4 19.7 
2009 0.81 0.66 54.0 46.0 66.3 33.7 12.3 26.8 
2010 0.82 0.67 54.7 45.3 67.0 33.0 12.3 27.2 
2011 0.82 0.70 57.8 42.2 70.4 29.6 12.6 29.8 

Notes: 1) Labour productivity is defined here as nominal GDP per worker; 2) Nominal GDP in Canada adjusted by GDP-PPP, 

nominal ICT investment adjusted by M&E-PPP. 

Source: CSLS calculations based on Appendix Tables. 
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Chart 17: Labour Productivity and ICT Share Contributions to the Canada -U.S. ICT 

Investment per Worker Gap, percentage points, 1987 -2011  

 

Source: CSLS calculations based on Appendix Tables. 

In 2011, the Canada-U.S. ICT investment per worker gap would have been 12.6 

percentage points lower if the two countries had the same labour productivity level. This 

represents slightly less than a third of the ICT gap of 42.2 per cent in 2011, in line with the 

average contribution of labour productivity to the ICT gap throughout the 1987-2011 period. The 

higher ICT share of GDP in the United States accounted for the remaining two-thirds of the 

Canada-U.S. ICT gap. Chart 17 plots the contribution of each of these two factors during the past 

25 years. Despite some significant fluctuations over the period (especially in the early 1990s), 

the contribution of labour productivity differentials to the Canada-U.S. ICT gap has remained 

fairly stable over time. 
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Chart 18: Labour Productivity and ICT Share Contributions to the Canada-U.S. ICT 

Investment per Worker Gap, per cent, 1987-2011 

 

Source: CSLS calculations based on Appendix Tables. 

It is important to highlight that the decomposition of the Canada-U.S. ICT investment per 

worker gap into these two factors offers only a proximate explanation of the gap. After all, it 

does not answer the question as to what exactly is causing labour productivity differences 

between the two countries or why Canada invests less in ICT (as a share of GDP) than the United 

States. It is also true that the difference in labour productivity is not entirely an exogenous 

phenomenon. It may well be the case that Canadaôs lower ICT investment per worker partially 

explains its lower labour productivity when compared to the United States, rather than the 

reverse. Nonetheless, the above decomposition is valuable in its own right and can be used to 

inform the direction of future research.  

B. Industrial Structure  
Differences between the industrial structures in Canada and in the United States can, 

potentially, explain part of the Canada-U.S. ICT investment per worker gap. At the business 

sector level, ICT investment per worker is simply the weighted average of ICT investment per 

worker at the industry level, where the weights are employment shares. If, compared to Canada, 

the U.S. economy favours ICT-intensive industries, i.e. industries with above-average levels of 

ICT investment per worker, this will increase the gap compared to a baseline scenario where 

both countries have the same industrial structure. 

To estimate the effect of industrial structure on the Canada-U.S. ICT investment per 

worker gap, the CSLS calculated how much Canadaôs business sector ICT investment per worker 

would be if Canadaôs employment shares were equal to those of the United States. As Chart 19 

shows, the two countries have a fairly similar employment share structure at the business sector 

level. In both countries, the largest sector was retail trade, which accounted for 15.6 per cent of 
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