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Can theCanadaU.SICT Investment Gap
be a Measurement Issu@

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. Jemglicating anIlCT investment per
worker gap of 42.2 percentage pointtimerous 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. Tmienary 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)tbé 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 nunber of ICTFintensive 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 Canrbda. ICT investment per ovker gap is largely the result

of industryspecific factors which affect software investment.
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Can theCanadaU.SICT Investment Gap
Be a Measurement Issue

Executive Summary

In 2011, business sector investment per worker in information and communications
technology (ICT) inCanada 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 serieeesfastu@T
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 thlmgh as investment and ICT
investmentin particulari 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.

Numerows explanationfiave been advanced to expléns gap, one of which is that the
ICT investment data from Statistics Canada amdUuls. Bureau of Economic Analysis aret
strictly comparable. The objective of thigportis 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 CanadaU.S. ICT Investment per Worker Gap

The key indicator in this report is the sum ofe@stment in computers, communications
equipment, and software per workear Canada adjusted for purchasing power parity (PPP),
relative to the level of the same figure in the United Sidtkis relative levetan be computed
by industry, and by each commpent of ICT investmer(tomputers, communications equipment,
and software)The gap is defined as 100 less the relative level.

Our analysis of the CanadaS. ICT investment per worker gap yields several important
findings, which we summarize in this seo.

First, he CanaddJ.S. ICT investment per worker gap now heavily concentrated in
software investmentn 1987, the gajor ICT investment per workewasessentially the same in
all three components oICT, at approximately 40 percentage points 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 communicati@ysipment is 72.9 per cent of the level
observed in the United Statékhis is a dramatic shift in the gdgy componenbetweenl1987
and 2011 This is underscored by the fact thaftware investment accounted for nearly two
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thirds of ICT investment in thdJnited 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 last year for which datreavailable.

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 great®r measures whh usedifferences in labour input between Canada
and the United States. For exampl e, Canadaéd
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), ahworse 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 dbiclot usdabour input,
such as the share of ICT investment in business sectori®BBnadarelative tothe United
Stategq71.2 per cent)dentify a large, but somewhat smaller, gap

Third, the CanaddJ.S. ICT investmentper worker gap isclose to the averaggap
between the United States and mO&CD 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 bottdnoftithis
selected sample in terms of its relative performance, its level is ¢totiee OECD averager
each of these measuttbgan it is to other countries in the bottom thi@r gap is with the United
States, not other countries.

Fourth, usinglie same OECD data, we estimate-basiness 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 woritertoetsi
business sector. The gap therefappears to baniquely a business sector phenomenon.

Fifth, we perform decompositions by the components of ICT and by industry, the
conclusions of which are extremely importavife find that in 2011jn U.S. dollas, business
sector ICT investment per worker in Canada %#h$58 below the United States, whitdtaare
investment per worker in Canada was $1,529 below software investment per worker in the
United States meaning thasoftware investmerdaccountedor 92.2 per cent of the difference in
ICT investment per worken 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 Canaega$61 greaterthan the U.S.
level in 2011 (-3.7 per cent of the gap)he difference in telecommunications equipment
investment per workein Canada and the United Stateas equal to a modest share of the
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difference in total ICT investment per worker in 20&1.11.5 per certThe 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, efttital differencen ICT investment per worker in
Canada and the United Stat&sese figures are nov8.7 per cent, 11.5 per cent, and 92.2 per
cent.

The industry decomposition is also very importa@ur analysis highlights that in
addition to being cacentrated largely in softwarsvestmentthe Canad&.S. ICT investment
per worker gap is also heavily concentrabeda few industries. The difference between ICT
investment per worker in Canada and the United States, after weighting by the emphinareent
of each industryn the United Statess the largest for information and cultural industries. This
industry was responsible fo®3 per cent of the difference in ICT investment per worker
2011 Information and cultural industries, and professipseientific and technical services are
consistently the largest contributors to the.daprecent yearsaround 7out of 17 industriesn
Canadaactually hadgreater ICT investment per worker thanithé.S. counterpartThis strongly
suggests that theanadalJ.S. ICT investment per worker gaplagelydue to industrspecific
factorsthat affectsoftware investment

Proximate Causes of the Gap

Many differences between th€anadian and U.S. economiesntributeto the ICT
investment per worker gap. Me not theprimary focus of thisreport we explore a few of the
factors contributing to théower level of ICT investment per worken CanadaWe find that
there is no compelling reason for the gap to be as large as it is.

1 Comparing two countries witthe same share of ICT investment in GDP but different
labour productivitylevels the high levebf labour productivity ironecountry means that
a single worker will generate more GDP per capita. This, in turn, leads to more ICT
investment per worker fa given ICT investment share of GDP, since the absolute level
of ICT investment is determined by the absolute level of GE¥8uming, initially, that
ICT investment as a share of GDP is the sant&arcountriesthen thedifference in ICT
investment perworker levels, i.e. the ICT gap, iexplainedentirely by the labour
productivity differential between the two countries.

1 Allowing the ICT investment share of GDP to be different, as it is for Canada and the
United States, we find that the ICT investmpet worker gap would be 12 percentage
points (30 per cent) lower if Canada had the s&wel of labour productivity as the
United Stées.

o However, from the perspective of causality, we do note that investment is a
determinant of productivity, and it ikkly the case that U.S. labour productivity

! 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 witrlser.
therefore not correct to say that higher labour productivity is a cause of the gap,
when the reverse is also true to some extent
1 Industrial structure explains about 2.5 percentage points of the ICT investment per
worker gap. The U.S. has greatelativeemployment in ICTintensiveindustries

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 th®.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
methodologyexplainat most only a small part of the gap. We highlight our important findings
below.

1 The methodology for data collection, quality control, ahé entities survesd are
substantially the same for these data.

T The definition of the business sector [
Stocks tables is inconsistent with the Fixed Asset Accounts in the United. Sta¢es
Fixed Asset Accoust 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 investnoenos
20 twodigit NAICS industries: health care and social assistance, educational services,
and public administrationin contrast, the Fixed Asset Accoungstimates of ICT
investmentwill exclude nonrbusiness sector investment in the remaining 17-digd
NAICS industrieswhile including business sector investment in the 3-dvgit NAICS
industries excluded from the business sector by the FCFS.

1 Using estimates from the Canadian Productivity Accounts, which uses the same
definition of the business sector as the U.S. Fiksslet Accounts, we find that 2008,
the totalCanaddJ.S. ICT investment per workeyap had been underestimated &5
percentage pointdue to inconsistencies in the definition of the business sdattato
assess the effect of this definitional inconsistencymiore recent years are not yet
available.

1 We identify no significant inconsistencies in the definitionl@T assets or the survey
and data collectioomethodologyfor ICT investmentdatain Canadaand the United
States.

1 The methodology used to account iimermediatgourchases of prpackaged and custom
software differs in Canada and the United Stalée. United States assigns intermediate
purchases of software to both gpackaged and custom seére, while Statistics Canada
assigns all intermediate purchases of software tepac&aged softwarelhis does not
affect the total level ofCT or softwareinvestment in either country, but it does mean
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that Statistics Canada is slightly overestimatihg share of custom software and
underestimating the share of grackaged software.
The treatmenobf purchases of used equipment differs in Canada and the United States.

The esti mates of i nvest ment in theledfni ted

used assetsvhile 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

Investmen in internally developed or own account software is based primarily on the
labour cost to employer®f their software developers. This means that, even if two
softwaredevelopers spend the same amount of time developing the same software for
internal usea higher level of investment in the United Stdtem in Canadaould result

due to higher salarie§Ve estimate that this conceptual challenge to valuing own account

software results in the gap being overestimated by as much as 4 percentagd @@ets
cent of the gap)

1 On balance, we find that differences in measurement exapgroximately 10 per cent

of the gap in ICT investment per worker in Canada and the United States.
The following exhibitfrom the conclusiorof this report summarizes our findings

Exhibit 3: Summary of Factors Contributing to the CanadaU.S. ICT Investment per Worker

Gap
Contribution tothe Gap in 2011

Reference Factor Percentage Points Share
Tablel CanadaJ.S. ICT Investment per Worker Gap 42.2 100.0
Non-Measurement Factors or Proximate Factors
Table31 Labour Productivity 12.6 29.8
Table33 Industry Structure 2.4 5.7
MeasurementRelated Factors
Table45 | U.S. Salary Premium for Software Develop| 3.7* 8.8

Non-Quantifiable Factors Contributing to # Gap

58I f SNDa Y NBedyCa eqRignerit (meaSutement)

Firm Size

Education oManagers

Business Attitudes and Culture

Total Gap Explained by Factors | 18.5 | 44.3

*Refers to the effect on the gap in percentage points iina?909, the last year for which data are available
Note: Inconsistencies in the definition of the businesstor, which may also be considered a measureissrg

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

effect are availabl€elhis qualifies to some extent the proportion of the gajhawe 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 b quantify. Briefly, these factors are:

1 Firm size favours greater ICT investment per worker in the United States. Canada has a
larger share of employment in small and medsired enterprises (SMESs), which tend to
invest less on a per worker basis.

1 The edication 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 improe t he productivity of their firmos
Canadian corporations are less likely to be run by an MBécated CEO. As MBAs
receive specific education on improving productivity and innovations in financing
investment, resedncsuggests that this factor also makes Canadian businesses less likely
to invest in ICT.

1 Finally, research and anecdotal evidence suggests that differences in business attitudes
and culture, and the perception of ICT assets, is reducing ICT investm@atnada
relative to the United StateManagers 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 nameasurment factors all contribute to explaining the remainder of
the CanaddJ.S. ICT investment per worker gap. Based on our analysis in this report, it is likely
that these and industgpecific factors relating to software investment are responsible for the
remaining portion of the Canada.S. ICT investment per worker gap.
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Canthe CanadaU.S. ICT Investment Gap
be a Measurement ISSU&

Introduction

In 2011, business sector investment per worker in information and communications
technology (ICT) in Canadaas 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 ofrst@lies o
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 State¥This low level of ICT investment per workes froubling, as investmeitand
ICT investment particularlyi increases labour productivity, an importagéterminantof
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 cawgretds; and, finally,
measurement error in the level of investment in either or both counthegrimary focus of
this report is to explore the extent to which differences in measurement methodology contribute
to the observed gap in ICT investment pasrker, in order to better inform policymakers
concerned about the strength of investment in Canada. An understanding of the causes of the
CanadaJ.S. ICT investment per worker gap is essential for the development of policies to
reduce the gap

This studyis organized as follows. The first section describes trentiei@anadal.S.
ICT investment gap over time, drawing from earlier CSLS studies and updating them to reflect
the state of the gap in 2014nd provides an international comparison of ICT inwesit The
second section provides several decompositions of the ICT investment per worker gap,

2 This reported was prepared by Vikram Rai under shpervision of Andrew Sharpe, with contributions from
Ricardo de Avillez, Etienne Graridaison, 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 GaudreaRltgemvay, Ziad Ghanem,
Andreas Trau, Brenda Bugge, Wulong Gu, and -Riarre 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 Wasshassen 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 Fina&taitao 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.

¥ See CSLS, 2005; Sharpe, 2006; Sharpe and Arsenault, 2008a; Sharpe and ArsedghltSBarpe 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
contributiors to the gap. Thehird section provides an overview of nomeasirement factors
which contribute to the gap. THeurth 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 Stateseittifiesdifferencesn definitions, and provides
estimates for the degree to which the gap is-omeunderestimated due to measurement error.
The fifth section describesonrmeasurement factors which are also likely to contribute to the
gapbut are dificult to quantify The sixth section identifiemreas for further research motivated
by our assessment of the relative importance of measurement methoduhilgythe seventh
section contains recommendations for Statistics Canada and.gheBureau of Eonomic
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 Stateseigtite and final section
concludes.

This report is accompanied by a set of Appendibl@&s, which provide more detdn
the estimateanalyzedn this report. The Appendix Tables are availablealenCSLSwebsiteat
www.csls.cal/res_reports.agpdditionally, the CSLS has maintainddr 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 andUlte. Bureau of Economic Analysis. This database
is publicly available omhe CSLSw~ebsiteatwww.csls.ca/data/ict.asp.

I.  The CanadaU.S. ICT Investment per Worker Gap

The CanadalJ.S. ICT investment per workegap hasfluctuated over timebut has not
changed substantiallgver the 19872011 period' Business sector ICT investment per warke
was57.8 per cenof theU.S.level in 2011; in 1987, we observed a similar relative levé&l%38
per centin the intervening years, ifias been as high as 68.0 per ¢&#801)of the U.S. level and
as low as 53.9 per ce(2009) While the overall ICTinvestment per worker gap in 2011 is
similar to the gap in 1987, the gap by component has shifted dramatingll§87, the gap for
all three components wasound 40 percentage pointsut in 2011, software investment per
workerin Canadavas 39.8 pecentof the U.S. levelcommunications equipment investment per
worker was 72.9 per cerdndcomputer investment per worker was 108.8 per cent. Our goal in
this section is ttighlight important features of the CanadaS. ICT investment per worker gap,
such as the extent to which the gap is now significantly greater in software investment than the
two otherICT componentsTo provide a complete understanding of the gap, we examine total
ICT investment, investmeriy ICT component, business sector emplogimend purchasing
power parityestimates during thE9872011 period for Canada and the United States.

* For a detaild report on the state of the Candd&. ICT investment per worker gap in 2011, see Capeluck (2013).
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A. The Canada-U.S. ICT Investment per Worker Gap

OQur key indicator for comparing Canadads
States is the sumf dousiness sectanvestment 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
communications technology. To convert ICT investment per worker in Canada to U.S. dollars,
we use purchasing power parif PP)estimates which takeinto accountdifferences in the
prices of goods and services between Canada and the United Statesarapteexf ICT
investment per worker were $1 CAD per workerCanada$2 USD per worker in the United
States, and the purchasing power parity exchangenditated that to purchase the same basket
of goods in Canada as the Unit8thtesrequired1.2 USD per CAD, then our key indicator
would be:

Ideally, the PPP estimates used to calculate the Can&IdCT investment per worker
gap would refer specifically to ICihvestment. 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 reportestimatethe CanaddJ.S. ICT investment per worker
gap® In general, ICT can be seen as a subcategory of M&& 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, rhohegve
divergencedetweenthe two PPB canbe a potential source of measurement error in the ICT

gap.

The CanaddJ.S. ICT investment per worker gap is calculated as 100 less this indicator.
In this stylized example, the gap would be 40 per cHmt $ction provides an overview of the
CanadaJ.S. ICT investment per worker gap, includiestimates of ICT investment peworker
for total ICT investmenand eaclcomponeniof ICT investmentfor the purpose oinforming
and motivatingour investigation intothe measurement methodology of ICT investment in
Canada and the United Stat&ébese estimates are shown for the business sector in current U.S.
dollars for 1987 and th20002011 periodin 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 pmir#811 up from40.8 percentage points
1987. Over the total period, the gap hasreased. .46 percentage points.

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

® This was strictly true before the recent SNA revisisince all three asset categories that compose ICT investment

I namely: computer, software, and telecommunications investmestre part of M&E. With the SNA revision,
however, software investment has been reclassified as part of intellectual propdugtp (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. Sif8€, Telative 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 increasedrr 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
investmat 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 tHEatid, and
continues to 2011. This is a very dramatic shift in the composition of thenEtment per
worker gap, from a relatively uniform gap across all componémtsy gap at all in computers,
an extremely large gap in software, and a substantial but smaller gap in communications
equipment.

Table 1: ICT | nvestmert per Worker, Canada and the United States, businesgstor,
current U.S. dollars, 1987 and 2002011

Total ICT Computer Communications Software
CAN U.S. CAN uU.S. CAN U.S. CAN U.S.
1987 668 1,127 243 388 238 425 187 314
X
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 5.24 5.34 4.82 2.43 3.23 2.10 7.28 7.63
2011
1987 7.48 8.08 5.43 4.83 6.84 5.97 10.15 8.48
2000
2000 2.17 1.63 3.98 -0.83 -1.61 -3.07 3.38 6.45
2011

SourceAppendix Tables la
Note: Figures for Canada converteduds. dollars using PPP for machinery and equipneadilable in CANSIM
380-0057. Data for 19881999 are available in Appendix Tables 1a and 1b.

Another key trend isthat thelevel of ICT investment per worker in Canacdative to
the UnitedStatesgrew significantly faster from 20682011 than it did in the 1982000 period.
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The elative 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 Andi@l;, Qapeluck, 2013).
Chart1 illustrates that the gap in total ICT investment per worker has fluctuated significantly
over time but still remains relatively closeits level in 1987, and shows the dramatic evolution

of the composition of the gap by component fortB872011period.

Table 2: Busines Sctor ICT Investmentper Worker in Canada (PPP adjusted)Relative to
the United States, bycomponent, 1987 and 200Q011 (per cent)

Total ICT Computers Communications Software
1987 59.3 62.6 55.9 59.6
X

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

19872000 -0.97 0.74 -0.24 -2.72

20002011 0.93 4.24 2.73 -0.42

19872011 -0.10 2.33 1.11 -1.67

Absolute Change

19872011 | 1.5 | -42.6 | -17.0 19.8

SourceAppendix Table 1c
Note: Data for 1988999 available in Appendix Table 1c
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Chart 1: ICT Investmentper Worker in Canada Relative to the United States (per cent),
business sector, 1982011
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Our finding of a large Canadad.S. ICT investment per worker gap is robust across
different measures of labour input, and a similar gap is present for ICT capital stock &gavell.
compare ICT investment and capital stock per worker and per hour workéhm2, which
showsthat for each measure, the relative level in Canadigsficantly lower thann the United
States Among these four measures of ICT investmiatensity, ICT investment per worker is
the measure by which Canadads performance i s
Canadabs performance i s somewhat worse using
using ICT capital stock per worker, danvorse still using ICT capital stock per hour worked.

Chart2 also shows that these four different measure®adl to rise and decline together.

Can ad a 6 paformanegefor 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, 20Ed). the same level of investment, capital stock
would be lower in Canada because of the greater depreciation rate. Addititimalhglative
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 SectolCT Intensityin Canada Relative to the United States1l9872011
(per cent)
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Source:Appendix Tables 1c and 1d

Note: Capital stock estimates for Canada and the United Statestasteictty comparable. See g, Raoand Li

(2010) a detailed discussion of this issue.

Finally, we note inTable3 that the Canadbl.S. ICT investment per worker gap appears

to be uniquely a businesector phenomenon. In the nbasiness 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 nonbusiness ICT investment in any year.

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

2007
Total ICT Employment Per Worker
(millions of current NCU) (thousands of workers) (current US. dollars)
Total Business Nqn Total Business NQ” Total Business Nqn
Business Business Business
Economy Sector Economy| Sector Economy | Sector

Sector Sector Sector
Canada 40,374 32,980 7,394 16,806 | 12,925 3,880 2,162 2,296 1,715
gg{gg 475,966 428,900 47,066 146,271 | 117,763 | 28,508 3,254 3,642 1,651
Canada
Relative to
the United X 66.45 63.05 103.87
States

Source: Appendix Table @5
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 courseyays to comparéCT investment in Canadandthe United States
without using labour inputand these measures also painé large Canadd.S. ICT investment
gap Table 4 shows the share of ICT investment in GDP and the share of ICT investment in
private fixed norresidential investment for Canada and the United Stakbkough total
investment as a share of GDP is higher in Canaala iththe United State, ICT investment as a
share of GDP has been consistently higher in the United SAateionally, the ICT investment
share of private fixed neresidential investment is greater in the United Stdas in Canada.

Wealsoobservé hat , based on these two alternati v
declined significantly since 198 contrast to the relatively modest decline we observed using
ICT investment per workeiThe per worker and per hours worked measures all repecinel
from 19872000, consigntwith 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 tH20062011 period while this did rot occur for the two alternative
measures, which are neutral to labour inpuffable4. This is in part because the shares of ICT
are independent of changes in gwasing power parity, which favoured Canada in the Z000L
period and in part because changes in labour input, using either hours worked or employment,
favoured the United Stateserthe same period.

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

Share of ICT investment in GDP ICT investment share of private fixed nen
(per cent) residential investment
(per cent)
Canada United States Canada relative Canada United States Canada relative
to the United to the United

States 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

SourceAppendix Tables 2a.
Note: See Appendix Tables -2afor full period. All estimatesrefer to the business sectand shares always
estimatedn current dollarsn domestic currency
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Chart 3: Canada Relative to the United States, Business Sector ICT Investment Shares of
GDP and Investment, 19872011
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SourceAppendix Table 2¢
Note: Shares always estimated in current dollars.

C. Determinants of the Canada-U.S. ICT Investment per Worker Gap

The CanaddJ).S. ICT investment per worker gawhich we have described in the
preceding section, is determined bythree variables:business sector ICT investment,
employment, andhe relative value of the CAD and USi® measured by purchasing power
parity. This section provides a brief description of the trends in those three underlying variables
which have contribtd to the evolution of the CanataS. ICT investment per worker gap over
time. Our key indicator, the level of ICT investment per worker in Camaf@iveto the United
States, has generalfuctuated around a loagrm mean of approximately 60 per celmtit the
threeinputsof this indicatotavechangedsignificantly.

We begin with nominalCT investment, shown for Canada and the United States in
Table5 and Table 6. From this table, we can see that@anada, total ICT investment growth
averaged 5.62 per cepéer yearin the 19872011 period This has been slightly higher in the
United States, at 6.11 per cent per y&de also report Canadian ICT investment converted to
U.S. dollars usingourchasing power parityPPB in Table 5, which grew at a substantially
greater rate of 6.56 per cent per year in the 18871 period.
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Table 5: ICT investment in Canada by Componentin the BusinessSector (millions of
current dollars), 1987 and 200-2011

Current Canadian dollars CurrentU.S.dollars (PPPadjusted)
Total ICT Computers Communic  Software Total ICT Computers Communic  Software
ations ations
1987 8,864 3,224 3,154 2,486 6,825 2,482 2,429 1,914
X
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
19872011 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
20002011 1.55 1.64 -1.46 3.53 3.00 3.09 -0.05 5.01

Source: CSLS ICT Databa3ables 5v, 9v, and S1

ComparingTable5 and Table 6, we see thatvhile nominal growth in national current
units was greater in the 19&D11 period in the United States, growth in nominal ICT
investment actually favours Canada after convertinggICT investment figure® U.S. dollars
using purchasing power paritPPP)for machinery and equipmehiVe also note that for total
ICT and each component of ICT, growth was much faster from-208@ than 2002011 in
both countries.

" Purchasing power parity is an alternative method tcketexchange 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 calculatedafPB@®stimated 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 madet exchan
rates and PPP will reflect the amount by which a currency is uodewervalued.
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Table 6: ICT Investment in the United States byComponentin the Business Sector
(millions of current U.S.dollars), 1987 and 2002011

Total ICT Computers Communications Software
1987 104,000 35,800 39,200 29,000
X
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
19872011 6.11 3.17 2.84 9.89
19872000 9.73 9.20 7.59 14.22
2000-2011 0.47 -2.64 -4.21 3.82

Source: CSLS ICT Databa3able 18v

Chart4 showsthat total ICT investment growth over the entire period has been greater in
the United States when comparedCtanada, in national currencjdsut greater in Canada after
adjusting forPPP.We reportboth nominal and PPRdjusted estimates for Canada, as nominal
ICT investmentis the appropriate measuretbe trend inNCT investment growth il©anada, but
the PPRadjusted ICT investmens what will contribute to changes in the ICT intraent per
worker gap over time.

Chart 4: Business Sector Investment in ICT Asetsfor Canada and the United States,
Annual AverageGrowth Rates for19872011 (per cent)
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Table 7 gives the estimates &?PP and business sector employmesegd to compute
business sector ICT investment per worker in both coun®ié® for machinery and equipment
in terms of United Stats dollars per Canadian dollancreased more quickly than did ICT
investment in the United Statdsiring the 2002011 period The larger increase in PPP raises
ICT investment in Canada when measuredliB. dollars, decreasingeteris paribusthe gap
over time.

On the other handusiness 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 thasiness sector emplogmt the difference between
these two growth rates was smaller in Canada, so trends in employmeintdneasedhe gap.

Table 7: PPP for Machinery and Equipment in USD per CAD and Business Sector
Employment for Canada and the Unied States (thousands of workers), 2062011

Purchasing Power Parity for U.S.Business Sector Canada Business Sector

Machinery and Equipment Employment Employment
1987 0.73 92,301 9,639
X
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
AnnualAverage growth (per cent)
19872011 0.90 0.72 1.26
19872000 0.45 1.71 1.37
20002011 1.43 -0.43 1.14

Source: CANSIM Table 380057 for PPP; Bureau of Labour Statistics Major Sector Productivity dataset $or
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 Canadarelativeto the United States fell dramatigalbetween 2008 and 2009, from 62.5 to
54.0 per centThis substantial drop provides an opportunity to demonstrate how changes in the
three determinants of the Canddzs. ICT investment per worker gaghown inTable5, Table
6, andTable 7, affect the gapFromTable5 and Table6, we see that nominal ICT investment
fell significantly in both countriesand that nominal ICT investment in U.S. dollars fell even
more substantially in Canadahichincreasethe gap The drop in PPP in 2009 shownTiable
7 alsoincreass the gap In addition to that, employment fell dramatically in the United States,
but notin Canada. Each of these three changes favours the U.S. in a comparison of ICT
investment per worker, resulting in the sigraht decline we observed in 2009.
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Table 8 provides a summary of the trends in the determinants of the Gah8daCT
investment per worker gap over the 198¥11 peiod. The evolutionof the gapover this period
is explained by the offsetting developments of nhominal 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.S. dollar, as shown by the increasf 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 theited States. This explains the modest decline in ICT
investment per worker in Canada relative to the United States from 1987 tér@@1%9.3 per
cent to 57.8 per cent

Table 8: Growth Rates of Nominal ICT Investment, PPP, ancEmployment for Canada and
the United States for 19872011

Canada United States Difference

Nominal ICT Investment 5.62 6.11 -0.49
Purchasing Power Parity 0.90 - 0.90
Nominal ICT Investment in 6.56 6.11 0.45
U.S.dollars

Business sector employment 1.26 0.72 0.54
Nomlna_l ICT investment per 524 534 -0.10
worker in U.S.dollars

D. International Comparisons of ICT Investment

When wecomparelCT investmenin Canada and the United States canobserve that
Canada is largely undanvesting in ICT asseteelative to the United State#t is important to
know if thissituationis unique toCanadagr if other countries argimilarly outperformed by the
United Statess well Thissection provides a comparisoniofernational ICT investmer@mong
a sample of OECD countries and firttlat although Canada's level of ICT investment is slightly
below the average dhe selected samplef OECD countriesthe averagef the countries we
review is alsowell below theU.S. level Canadads eponrmbosh measures of ICT
investment is near the average a$ sample of OECD countries.

Canada's performandgs first assessed bgxaminingthe shares of ICT investment in
nonresidentih gross fixed capital formation for 18 selected OECD countriez010,as gven
by the 2013 OECD Factbook.shg ICT investment data from the EU KLEMS database,
measured ICT investment performance across counusasy three other indicatorsiCT
investment as a ahe of GDP, ICT investment perovker, and ICT irvestmen per hour worked.
For reasons of confidentiality amthtaavailability, 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 measuresdibicowntries in our sampleanbe foundin Table9.
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I.  ICT investment as a share of non-residential investment

Out of a sample of 18 OECD countrig€3anada ranke@™ in 2010for its share of ICT
investment in nomesidential fixed investmen the total economyat 17.0 per cent, compared
to 32.1 per cent for the Uniteda®es,which ranked first among the selected count(i@bart5).
Canada's share lynrepresented 53.0 per cent of the United Sshtareof ICT investment in
nonresidential investmeniThe US. share of ICT investmerih nonresidential investment is
impressive in comparison to other OECD countries.d&nweanked seconwith a share ofCT
investment in nomesidential investment of 24.7 per cent, which represented 77.0 per cent of the
United State ratelo a large extent, the high share of ICT investment relative teresidential
investment in the United States is a consequence eofméak overall growth in U.S. nen
residential investment.

Chart 5: ICT Investment as a Share of NorResidential Gross Fixed Capital Formation,
Total Economy, 2010 or Latest Available Year
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Source: OECD Factbhod¥013, OECD Statistics Databas&ee Appendix Table 4a.

There vere significant differences inhe share olCT investmentin total nonresidential
investmentamong these OECD countriesin 201Q For Korea, lItaly Austria, Ireland, and
Germany, ICT investmat represemd less than 13per centof their total norresidential
investment wheredsr Sweden, the United KingdgrandDenmark, ICT investment represedt
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more than 23per centof their total norresidential investmentAccording to thee figures,
Canadais in the top half of OECD countries for ICT investment as a share ofexdential
investmentHowever,our three other indicators showed a different situation

. ICT investment as a share of GDP

When using ICT investment as a share of GDP asndmcator of ICT investment
performance, Canada performed worse than most of the OECD coumigssample Canada
ranked tenth out o3 countriesat 2.54 per cent, compared to 3.89 per cent for the leader,
Denmark Chart6), slightly below the unweighted average of 2.71 per cent. However, &anad
ICT investment performance far better than othecountries foundn the bottomthird such as
Austria at 1.94 pecent Germanyat 1.83 percentor Italy at 1.65 per cenWWhile Canadaanks
in the bottom thirdbf countries in our sampléts performance in terms of ICT investment as a
share of GDP isloserto countries positioned in the middle third such as Japarbatper cent,
Finland at 2.64 per cent and Spain at 2.84 per cent.

Compared only to the United States, Canada
share of GDP was stronger than its performance in ICT investment as a shaesidential
investmen . Canadads I CT investment share of GDP

investment share of GDP, whereas in ICT investment as a share-césiential investment,
Canada was only 53.0 per cent of the U.S. level. However, this improvementusiqua¢ 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 State&.In the first indicator, the average of I@ivestment in nomesidential investment

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

GDP, theaverage was 79.6 per cent. The United States ranked se&atman ICT investment

share of GDP 08.41 per cen 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 shd@r&P 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
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SourceEU KLEMS Database2009 release; OECD Statistics, National Accounts/Main Aggregates (Series:
B1_GA). See Appendix Table 4b.

iii. ICT investment per worker

The third indicator, ICTinvestment per workehas asimilar rankingto the one obtained
using the ICT investmentshare 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 rateGhart7) and purchasing power parity for GDP for 2007. When we used market
exchange ratg the United States was outperformwdboth Denmark, with an ICT investment
per worker of $4,359 or 134.9 per centtloé U.S. level, and Sweden, witn ICT investment
per worker of $3,391 or 104.9 per cent of the Ue8el (Chart7). Canada ranked ninth out b8
countrieswith an ICT investment per worker of $2,14%juivalent ta66.4 per cent of th&.S.
ICT investment per workdevelin 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
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Source: B} KLEMS Database, 2009 release; OECD Statistics, Labour force statistics, ALFS Summary
tables; OECD National Account, Main aggregate, PPPs and exchandggemtéppendix Table 4c.

However, when we used P§Rhe more appropriate measui@ calculatethe indicatoy
the United States was the strongest performer with ICT investment per worker of $3281
8). Denmark and Sweden followetdespectivelyat $2,881and $2,579, representing 89.2 per
cent and 79.8 percent bfS.investment per worker. Canada ranked nattlfCT investment per
worker of $1,902, representing 58.9 per cenUd. ICT investment per worker. According to
the ranking, Canada held the Igsisition of the middle thirdvith a slightly below average
performance in this indicatoCountries reporting lower ICT investment than Canada included
Italy ($1,352 per worker), Gerany ($1,412erworker) and Japar$l,647perworker).

Comparing these selts to those obtained using the previous indicator, we notefdhat,
ICT investment as a share of GDP, Caneggfaesented 74.5 per cent of U.S. level whefeas
ICT investment per workercénverted to USD using PPRCanadaepresented only 58.9 per
cent of the U.S. level. Once again, this differebeéwveen the two indicators is not unique to
CanadaThe OECD averagmr the ICT investmenshare oflGDP was79.6 per cent of the U.S.
level, while ICT investment per worker wae4.8 per cent of the United State levéhese
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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, Ttal Economy, 2007,
U.S.Current Dollars, PPP Adjusted
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Source: EU KEMS Database, 2009 release; OECD Statistics, Labour force statistics, ALFS Summary tables;
OECD National Account, Main aggregate, PPPs and exchang&estd\ppendix Table 4c.

iv.  ICTinvestment per hour worked

Finally, the international rankinigr ICT investment per hour worked wasry similar to
the one obtained for ICT investment per work€hdrt 9). Canada still ranked eidhtusing
market exchange ragewith 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, Wi an ICT investment 0$1.09 per hour workedwhich represented
60.9 of the U.S. levdChart10). On an international basis, this level of investment is once again
below the OECD average of $1.23 per hour workeéth the OECD average representing 70.7
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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
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Source: EU KEMS Database, 2009 release; OECD Statistics, Labour force statistics, \Wonked; OECD
National Account, Main aggregate, PPPs and exchangeSe¢eAppendix 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
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Source:EU KLEMS Database, 2009 release; OECD Statistics, Labour force statistics, Hours worked; OECD
National Account, Main aggregate, PPPs and exchangeSegeAppendix Table 4d.

v. Overview

Table9 gives an overview of Canada's ICT investment performance on the international
stage. With respect to the four indicatdesscribedn this exhibit, Canades at the bottom of a
group of counies characterized by an average ICT investment performance. This group includes
countries like Finland, Spain, United Kingdom Australia #melNetherland. Even though our
first indicator, ICT investment as a share of mesidential investment, presen®anada s
performance as average, in the other three indicators (ICT investment as a share of GDP, ICT
investment peworker and ICT investment per hour worked), Canhdd a belowaverage
performanceranking ninth (using PPP) @6 out of a samplef 13 countries
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Table 9: International Comparisons of ICT Investment

Number of Canada United States OECD Average
Countries | Apsolute Rank % of U.S.| Absolute Rank | Absolute %of U.S.
ICT Investment as a share ¢ 17.0
total nonrresidential 18 : g 53.0 32.1 1 17.4 54.0
investment, 2010 (per cent
'CSSQ”VSSS%‘ZTCZ? ;" SIER g = 10" 74.5 3.41 2 2.71 79.6
ICT Investmeni  Market 2145
per Worker, exchange 13 ’ g" 66.4 3,231 3¢ 2,503 77.5
2007 current rate
gef\fg:';‘g; PPP 13 1,902 g 58.9 3,231 it 2,093 64.8
ICT Investmeni  Market 123
per hour exchange 13 : g" 68.7 1.8 4" 1.52 84.8
worked, 2007 rate
(currentU.S.
dollars per PPP 13 1.09 o" 60.9 1.8 2" 1.27 70.7
hour worked)

Countriessuch asSpain and Finlandwhich 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 hangweden, 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, Jtahd perhapsurprisingly,
Germanyformed a group of notably weak performers in terms of ICT investmetit, ICT
investmentas a share d&DP per worker and per hour workledrelyreachings0 per cent of the
numbers recorded by the United States for any of those three indicators.

When compared to the United States, Cabagh@rformance seems weak. Its ICT
investment as a share of nmsidential investment represented 53.0 per cent of i8eleve]
its ICT investmenas a share of GDRas 74.5 pecent ofthe U.S. leve] its ICT investment per
worker and per hour workesererespectively 58.9 per cent and 60.9 per cent of k& level.
Yet, this gap between the United States levdlGarf investment and Canadatasreflected in
most of the OECD countrigacluded in our sampléseeTable9). Therefore, Canada's level of
ICT investment looks poor onlyebause it lies in the shadow of exceptionally strong
performances by thg.S.and Danish econoies

Compared to other OECD countri€3anada's ICT investment performance is below the
average according to three indicators: ICT investment as a share oflGDivestment per
worker, and ICT investment per hour worked. Once aghisdoes not mean that Canada was a
weak performer. The distance between Cadasl€T investment performance and the
performance of countries in the middle third of the intermafioanking 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 shareresitamtial
investment, making its wayp the upper half of the ranking.

To conclude, it is important to note that, due to confidentiadispesand the lack of
availability of capital input data, we lack information on many OECD countries such as France,
Belgium and lIreland that woulgemit us to provide a more comprehensive overview of
international ICT investment. Finally, the comparability of the data on ICT investmenie
weakened bylifferences in thenethodologiesised to measul€T investmen{OECD, 2011)

E. Canada-U.S. Comparisons ofNon-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 wterstood to enhance labour productivitgT investment in particular
may have significant productivigugmenting propertieJo fully understand the implications of
Canadads i nvest ment performance compared to
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. Structures refer to large products, such as buildings aglwhys, which are
constructed at the location where they will be used, and generally have very long service lives.
Machinery and equipmerfM&E) are assets with service lives greater than one weal,are
generally stored in structuresd used repeatedlin 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 businestor 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 andjeipment,represented almost 50 per cent of investment in
Canada in 2011, but only slightly more than 25 per cent of U.S. investiast.is very
surprising given structural similarities between the Canadian and U.S. economies, and the fact
that as we dicuss later onindustrial composition has only a small affect on the dapure
research should focus on explaining why investment in structures is so much greater in Canada
and the United States.

°The FCFS tables for Canada break invesrndneeadquii mmen ti,boui
Aintell ectual property products, o while the FAA tables
software, 0 and fAstructuresao. I n Canada, we combine fAbui
of investme n't in structures. Machinery and equi pment ref et
i nvest ment in Canada, and fiequi pment and softwareodo in

machinery and equipment, and into intellectual prop products, while the United States continues to classify
software with equipment.
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Chart 11: Relative Importance of Business Sectdnvestment in Structures and Machinery
& Equipment in Canada and the United States2011
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Source: Appendix Table5a

Notes: This includes only nomesidential investmentnvestment in Canada includes a thildssifcation
of investment called intellectual property productdPP), which is not used in the United Stat€kis is a new
addition to the investment and stocks program in Statistics Canada, instituted on December 6, 2012. The IPP
category includessoftware (previously categorized as M&E)ategorizedas well spending in research and
development (not capitalized prior to th@12SNA 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, 2062011

Canada (current dollars) Canada(current US dollars)
Total Structures Machinery ~ Non- Total Structures  Machinery  Non-ICT
Investment and ICT Investment and M&E
Equipment  M&E Equipment
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
22%01(1 3.30 7.19 0.27 0.20 5.24 9.67 1.70 1.63

SourceAppendix Table 15bSee Appendix TableShand 15kfor full period and total investment estimates.
Note: All figures refer to private, fixed, naesidential investment.

Table 10 contains estimates of total investment, investment in structures, and investment
in machinery and equipment for Canada, all in per worker terms for the businessisdmtn
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CAD and USD Table 11 provides the same estimates for the United Statese Whble 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, 20D11

United States (current US dollars)
Total Investment Structures M&E NonICT 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

20002011 1.89 2.79 1.57 2.06

Source:Appendix Tablel5a
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Table 12 Canada Relative to the United States, Investment per Worker in Total
Investment, Structures, and Machineryand Equipment, Business Sector, 2062011

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

GFCF Construction M&E Total Structures M&E NorICT
Investment M&E
2000 0.84 0.91 0.77 91.6 127.3 65.2 75.1
2001 0.84 | 0.91 | 077 95.2 | 1259 | 669 | 761
2002 0.84 0.90 0.78 96.4 133.6 67.5 75.4
2003 0.86 | 0.90 | 082 98.8 | 1407 | 686 | 773
2004 0.88 0.91 0.86 102.2 149.5 70.7 78.2
2005 092 | 0.94 | 089 1102 | 1589 | 749 | 812
2006 0.99 1.06 0.90 118.7 174.1 75.8 82.3
2007 1.04 | 1.15 | 0.0 1167 | 1657 | 724 | 784
2008 1.08 1.24 0.88 125.6 179.5 72.6 79.6
2009 1.05 | 1.21 | 083 1208 | 1812 | 671 | 783
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

20002011 |  1.87 2.31 1.43 | 3.28 6.69 0.13 -0.42

Source:Appendix Table 15bPPPs from CANSIM 38@037; calculations based diable10. See Appendix Table
15b for full period.

Note: PPP for Gross Fixe@apital Formation used for investmgRtPP for construction used for structures; PPP for
M&E used for M&E, ICT, and NoAICT M&E.

Table 12 shows that investment per worker in Canada is actually greater ithdhne
United States fototal investment in the business seauatirely because o$ignificantly greater
investment per worker in structures in Canattevestment 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 isedtb greater purchasing power parities for both gross
fixed capital formation and constructi@ompared to the M&E PRBut the magnitude of the
differences in relative investment per worker is much larger than the differences i iBRI0
extremelyimportantto notet hat Canadads | CT investment per
its performance in structures and machinery and equipment.

Additionally, we note that the figures ifable12 show a consisteritend toward higher
total investment per worker and higher investment per worker in structures in C@reagea d a 6 s
level of investment per workeelative to the United Statda both types of investment has
increased substantially since 200¢hile the gap for investment per worker in machinery and
equipment has fluctuateaver time, but not changed substantiaBimilar to the behaviour of
ICT investment per worker
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Table 13 Non-ICT CanadaU.S. Investment per Worker Gap,BusinessSector, 20002011

Per Worker (current US dollars) Canada relative to the

Canada United States United States(per cent)

ICT Nor-ICT ICT NonICT ICT NonICT

Investment  Investment | Investment Investment | Investment 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 1115
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

20002011 |  0.41 392 |  0.90 234 | 093 3.45

Note: PPP for GCFC used for N6@T Investment per WorkerPPP for M&E used for ICT Investmenfee
Appendix Table &b for full period.

The figuresin Table 13, which show Canada relative to the United St&edCT ard
nonICT investment per workershow thatnon-ICT investmentper worker in Canada is

substantially greater than in théni t ed St at es, owing | argely t
investment in structuredhis is consistent with our analysi$ Table 12, which indicated that
relative b the United State€¢ anadads | CT i n \pafermanamnworseptleanitswo r k e

performance for investment in both structures and machinery and equiprhentlata from

these three tables are summarizedChart 12, which shows the Canad&sS. 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 Stedeghattype of investment
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Chart 12 CanadaU.S. Investment per WorkerRelative Gaps(per cent), Business Sector,
2011
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Source: Appendix Table 15a and 15b
Note: A negative gajndicates that investment per worker is greater in Canadadbtype of investment.

What does this mean for our consideration of the CahbSa ICT investment per

wor ker gap? It is tempting to say that 1t 1is
per worker in other types of assets is much digihan in the United States, but this is not
correct.A significant portionof Canadads i n v ecsursimthe rtatural resosréer u c t u

sector. Investment imining andoil and gasstructuresfor exampleyepresented9.2per cent of
totalinvestment Caada in 2011, compared to just P& cent in the United StatéEhe benefits

of greater investment in structures Canadawill thereforebe concentratedn those industries

engagedn oil and gas extractiorAdditionally, and more importalyt investment in machinery

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

use machinery and equipment regiylan their production processStructures, on the other

hand, are less significant as a deteaninof labour productivity Canadaos l ow |
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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.  Decomposition of theCanadaU.S. ICT Investment Gap by Component,

Industry, and Province

The ICT investment per worker gap can be decomposdicreeways. First, it can be
decomposed into the components of ICT: computers, software, and communications equipment.
Second, itan be decomposed by industry, anccbsnponentvithin industry Third, for Canada,
ICT investment per worker can be decomposed by proyvadtdeough it cannot be decomposed
by state for the United Statebwvestment per worker in each province can bepared to
investment per workemn the Uhited States but becauseU.S. ICT investmentdata are not
available by state or region, we can only determine whether a particular province has a larger or
smaller gap than the national g&lecomposinghe ICT invesment per worker gap willlirect
our investigation of measurement issues to the most important sources of the gap.

A. Decomposition by Component
In 2011,business sectdCT investment per worker in Canadas57.8 per cent otthe

U.S.level (after adjustingor PPB, at$2,237per worker, compared to $3,931 per worker in the
United States However, investmenper worker in computeper worker wasl08.8 per cent the
U.S.level, at$752per worker, compared to $691 per worker in thtéH States Investment per
worker in communicationsequipmentwas 72.9 per cent othe U.S. level, while software
investmentat $1,011 per workewas 39.8 per cent the.S. level. Thesedataaresummarized in
Table 14, which also provides a decomposition of the difference in investment per worker by
component

Table 14: Decomposition of the CanaddJ.S.ICT Investmentgap by Component, Canada
and the United StatesBusinessSector, 2011

Canada United States Canada relative to Difference Relative
(U.S. dollars (U.S.dollar) the United States (U.S. dollars) contribution to gap
(per cent) (per cent)
A B C=A/B D=AB 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 -190 115
Total 2,273 3,931 60.1 -1,658 100.0

SourceCalculations based dbSLS ICT Investment Databa$ables S14

Software investment is tHargestcomponent of ICT investmeiitin Canada, software
investment was 48.5 per cent of total ICT investmian201l while in the United States it
represented4.5 per cent of totdlCT investment? The difference in softwarivestment per

19 Note that, since the CanatlaS. ICT investment per worker gap is calculated by taking the Canadiavopiear

level relative to the U.S. pavorker level, the U.S. siies across components are the weights for the relative
contribution of each component to the total gap. This means that the software investmeatkpergap is
weighted by the U.Sshare of software investment in ICT investment. The decomposition, kowsvidentical
regardless of which country is used as the base.
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worker accounted for92.2 per cent of the gap, meaning that software investment is almost
wholly responsibldorCanadadés | ow | evel of I CT invest men
States This observation will motivate our investigatiater in this report of the methods used to

measure different types of software investment.

We perform the same calculation used to produce the decomposifiablail4 for each
year, which give the absolute and relative contributions to the total ICT investment per worker
gapfor 1987 and 200@011.These contributions are shownTiable15 and theyshow thatin
1987, the relative contribution of each component to the gap was very sifiiéae has been a
consistent londerm trendbeginning in 1995as shown irChart13, which has concentrated the
gap almost entirely in software in 2011.

Table 15: Absolute and RelativeDifference Between ICT Investmentper Worker in
Canada and the United States b omponent, BusinessSector, 1987 and 2002011

Total ICT  Computer Communications  Software Computer  Communications  Software
Absolute difference between ICT investment per worker ir| Relative contribution to the total ICT investmel
Canada and th&nited StategU.S. dollars) per worker gagper cent)

1987 -459 -145 -187 -127 31.6 40.8 27.6
X

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 34 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

SourceAppendix Table 3a
Note: Relative contribution of total ICT investmeatthe gapwill 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, 1982011
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I.  Decomposition by type of software investment

Given the importance of software investminthe totalCanadalJ.S.ICT investment per
workergap we devote this section to analyzing the software investment per worker ggpeby
of softwareSt at i st i ¢ s -OQpntablésaconsain estinpaielinvestment inthe three
components of softwareown-account, custordesigned, and p#packaged softwareThis
analysis is based on InpOutput (I0) estimates for 2009, and unpublished 10 data for-1998
2008, which we received from Statistics Canada by req\ést.provide the detailed tables
showing the relative proportion of the components of software inee$tin Canada and the
United States ifablel6andTablel7.
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Table 16: Software Investmentby Type from | nput-Output Tables for Canada, Business

Sector, 19982009

Investment gnillions of current dollars) Shares of total software (per cent)
Total Pre- Custom Own Account | Prepackaged Custom Own
Software packaged Design Design Account

1998 8,961 2,518 3,942 2,405 28.4 445 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 3,618 18.3 49.4 32.3
2002 10,552 1,969 5,044 3,213 19.3 49.3 314
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 030003 for total softwarg¢Fixed Capital Flows and StocksJANSIM Table 3810023
for software components for 2009, unpublished daiasistent withCANSIM Table 38100023 for software
components for 1998008 obtained from Statistics Candttgput-Output Tables)

Note: Because data by software type treats margins and taxes slightly differently and classifies investment as
business sector using differtecriteria 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 G@mponents from Detailed Fixed Asset Tables for the
United States, business sector, 192809

Investment nillions of current dollars) Shares of total software (per cent)
Total General Custom Own Account General Custom Own Account
Software Purpose Software Software Purpose Software Software
Software 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 79,582 335 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 30.9 315 37.6
2008 257,217 76,575 83,438 97,204 29.8 324 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 tabl#sat ownraccount software investmergpresents similar

share of software investment per workerCanada and the United States, but Canada has a
significantly greater share of investment in custom software, and a significantly smaller share in

prepackagd software
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Table 18 Software Investmentper Worker by Component, Canada and the United States
in current U.S.dollars, business sectqrl9982009

Canada United States
Total Prepackaged Custom Own Total Prepackaged Custom Own
Software Software Software Account Software Software Software Account
Software 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 Prepackaged Custom Oown
Software Software Software 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 81.6 395
2009 40.3 26.4 59.0 35.6
Source: Aut hordés calcul ations based on CSLS I CT Databa

0023; and BEA Detailed Fixed Asset Table 2.5

Table 18 shows investment per worker in Canada and the United States in durgent
dollars for eachype of software investment, and their level relative to the United St@tetom
software is thenly 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 wolke€Canadavas 54.0 per cemf the U.S.level,
while custom software investment per worker was 59.0 perateght U.S. level. Furthermore,
we notethatcustom software investmeper workerfell abruptly in 2009, from 81.6 per ceot
the U.S.leveli this is worth further study aftehé¢ InputOutput tablesare next revisedown-
account software investment per worker was just 35.6 perote¢he U.S. level, while general
purpose software investment per worker was just 26.4 perot¢hé U.S. level, much further
below theU.S.level than any other component of ICT investment.
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Finally, we can perform our decomposition of the Carndda ICT investment per
worker gap for 2009, as done Trable 14 for 2011, but this time including a seceadier
decomposition of software components. This is doriealrle19, 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 CanadaU.S.ICT InvestmentPer Worker Gap of
Software Investment Components2009

Canada u.s. Canada Difference Relative Relative
Investment investment relative to contribution contribution
per worker per worker u.S. to software to total ICT
(PPP investment investment
adjusted) perworker per worker
gap gap
A B C=A/B D=AB E = D/1473 F = E/1700
Software 875 2,348 37.3 -1,473 100 86.6
Ownaccount 323 919 35.1 597 405 35.1
software
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
LaleelilBiliEislis 480 694 69.2 214 na. 12.6
equipment
Total ICT 1,993 3,693 54.0 -1,700 n.a. 100.0

SourceAppendix Table &

Note: The estimates of owaccount software, custom software, and-paekaged 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 sourcehefother 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, -eatount software investment is responsible for
fully 35.1 per cent on thetal ICT investment per worker gap in 2009. paekaged software
makesa slightly smallercontributionof 31.2 per cento the gapin 2009 despite exhibiting a
much larger gajitself i the CanaddJ.S. investment per worker gap for ppackaged software
was 74.6 percentage points in 2009, compared to a gap of 64.6 percentage points in own account
software investmeniThe contribution of prepackaged software to the gap is below that of own
account softwee despite thispecause prpackaged softwareepresentsa smaller share of
software investmentas shown before iffable 16. The contribution of custom software is
significantly smallerthan is the contribution of the other two software comporieats10.5 per
cent, its contribution igbout the same as the contribution made by communications equipment
investment per worker. As the measurement of own account softwaee challenging
methodological issue, we address this issueeipth later in the section onmeasurement
methodology.
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B. Decomposition by Industry of Total ICT Investment per Worker Gap
The ICT investment per workgrap can be decomposed by industry im&ta and the
United Statesfor a direct comparison between industfie&urthermore, we can also compare
the gap in each industry by ICT components to determine whether the large gap in software
investmentper workeris a persistent trend across industries, or whether it is concentrated in
several particular industries.

We perform the industry compositidar total ICT investment per workeawice, as we
use two sets of data for industgwvel comparisonsOur first decompositioris done using
estimatedrom the Fixed Capital Flows and StocksCFS)tables which are missing data for
many industries, particularly in recent yeddsita availability in the FCFS tables is discussed in
more detail in Appendix AThe secondlecompositions doneusing data we have estimatked
the missing industrieqyased primarily on ICT investment data from the Canadian Productivity
Accounts (CPA)

The FCFS data are preferable because they provide the most recent esjintm2311
and allow us to decompose ICT investment intotlitsee components However, the FCFS
industry data are limited by confidentiality restrictions in communications equipment
investment, which prevent us from estimating total ICT investment iout®f 17 business
sector industries in 2010 and 2011. The CPA ,daiahe other handy sacrificing investment
data at the component level allows us to obtain coverage for all industries.

Canada-U.S.Industry -level Comparisons Based on FCFSData

Chart 14 shows total ICT investment per worker by industry in Canada and the United
States for the fivéwo-digit industries that we have data for in 20I(AT investment per worker
is greater in th&Jnited Statedy the largest amount in information and cultural industrids
2011, U.S. ICT investment per worker was $38,326tms industry compared to $1491 in
Canadaafter adjusting for PPAnaking ICT inveshent per worker in Canada just.@%er cent
of the U.S. level ininformation and culturaindusties. The gap was also large in professional,
scientific, and technical services, dimthnce and insurance

"Statistics Canadads Fixed Capital Flows and Stocks pr
health care and social assistance, educational services, and public administration. Consequently, investment by
private establishments in &iéh 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, hostielgtesd

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
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The industrylevel 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 determirigeir contribution to the gashown inTable20. We use the

employment shares from the United States as weights for the relative contribution. The greatest
contributon is in the category of information and cultural indesty which are responsible for

39.1 per cent of the gapespite accounting for only 2.4 per cent of employmBnofessional,
scientific, and technical servicesade the next largest contributjaah 22.3 per cent.These two
industriestogether comprisaearly halfof the gap in ICT investment per worké&inance and

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

estimated that make disproportional cdnitions to the gap.
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Table 20: Decomposition of Total ICT Investmentper Worker Gap by BusinessSector
Industry, 2011

ICTInvestmentper worker u.s. Weighted
Canada  United States Canada relative to  Absolute | Employment | contribution to
(current U.S. (currentU.S. the United States Difference | Shares (per | the total ICT
dollars) dollars) (per cent) cent) gap
(per cent)
A B C=AB D=AB E F = E ©/-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 17,491 38,326 45.6 -20,835 2.4 39.1
cultural industries
Finance and 5,795 9,926 58.4 4,131 5.0 16.3
insurance
Professional
scientific and 1,738 5,700 30.5 -3,962 7.1 22.3
technical Services
Educational 1,347 559 241.0 559 9.8 0
Services
e RICTOCE n.a. 630 n.a. 630 14.2 0
social assistance
Total allocated 35.0 88.7
Unallocated
(calculated as 65.0 12.3
residual)

Source:AppendixTables 6&d.
Note: We assign a share aéro 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 industfi@swhich we have data Bectively make a
disproportionalcontribution to the gap based on their employment shares. They represent only
35.0 per cent of business sector employment in the United Statescbunt fol65.5per cent of
the CanadaJ.S. ICT investment per worker gafghe 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 ®2011estimates of communications investmiartmany
industries, we also perform this decomposition for the 2009, in which six more business sector
industries are availablighe industriesncludedin this decompositiomomprise 82.0 per cent of
industry employment in the United States, compared3%c0 per cent in the previous
decompositionThe results of thislecompositionshown inTable 21, agree broadly with the
results ofTable20. Information and cultural industries remsithe largestcontributor to the gap
after weighting by employment share in thenitdd States Finance and insurance and
professional, scientific,ral technical services are also the next largest contributors. The gap is
somewhat less concentrated in these industries in@Pared to 2011, but other than that, the
decomposition yieldsimilar 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. Weighted
Canada United States Canada relative ~ Absolute | Employme | contribution to
(current U.S.  (current U.S. to the United Difference | ntshares | the total ICT gap
dollars) dollars) States (per cent) (per cent)
(per cent)
A B C=A/B D=A-B E F=ExD/-1700
Business Sector 1,993 3,693 54.0 -1,700 100.0 100.0
Agriculture Forestry 311 192 162.1 119 1.9 0.1
Fishing and Hunting
Mining and Oil and 1,240 5,430 22.8 -4,190 0.7 16
Gas Extraction
Manufacturing 1,167 2,580 45.2 -1,413 13.0 10.8
Wholesale Trade 2,576 5,037 51.1 -2,461 35 5.0
Retail Trade 729 881 82.8 -151 14.5 1.3
Information and 16,530 30,742 53.8 -14,212 3.0 24.8
Cultural Industries
Finance and 6,290 10,168 61.9 3,878 6.2 14.2
Insurance
Real Estate Rental 6,124 2,192 279.4 3,933 26 5.9
and Leasing
Professional
Scientific and 1,416 5,340 26.5 -3,924 4.9 11.3
Technical Services
Educational 0 529 0.0 529 121 3.8
Services
Health Care and 0 610 0.0 610 17.0 6.1
Social Assistance
Arts Entertainment 915 450 203.3 465 2.8 0.8
and Recreation
Total allocated 82.0 70.8
Unallocated
(calculated as a 28.0 29.2
residual)

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 datawere not available for both countries are omittdahtal allocated industries refer to the sum of the
weighted relative contributiorynallocated industries are calculatedtlas residuallnvestment in balth care and
educational serviceis Canadaare treateds zero for the purpose of this decomposition, because the Fixed Capital
Flows and Stocks prograim Canadalefines this investment as not occurring in the business sector

ii.  CanadaU.S. Industry-Level Comparisons Based on CPA Data
As mentioned earlierSt at i sti cs Canadabs Fi x(ERC#S) Capi t
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, onlysémates for recent years are missing, while for others the entire series is
deemed confidentigleven at thanationallevel. This makes it difficult to accurately assess the
role of individual industries on the CanadsS. ICT investment per worker gam the absence
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of communications equipmeintvestment 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 thaissing industries using historical trends in indusgmel ICT
i nvest ment and a second of ficial data sourc
Accounts (CPA). Broadly speaking, this was a two step process:

1. In the case of industries where telecmwvestment 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 alisteed
compute estimates for totdCT investment and telecom investment. In the case of
agriculture, for instancenvestment in computers and software represemedverage,
approximately85 per cent of total ICT investment in the 262809 period. Assuming
that this relationship helibor 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 20102011
Mining and Oil and Gas Extraction 20102011
Wholesale Trade 20102011
Retail Trade 20102011
Transportation and Warehousing 20072011
Management of Companies and Enterprises 20102011
Arts, Entertainment and Recreation 20092011

2. For industries which had nielecom investment data available, we used the total ICT
i nvest ment series produced by Statistics
(CPA) (CANSIM Table 383025). The CPA has total ICT investment data at the two
digit and thredigit NAICS industry ével, 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 andc&toseries (CANSIM Table 031003).The
industries included in this casee tilities; construction administrativesupport, waste
management andemediationservices accommodation andood services and dher
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 shoWabla 22 are
slightly different from those ifTable 20 and Table21,™ the twosets ofestimategell basically

13 This difference is due to the twables using different estimates for U.S. employment shares. The employment
shares used here are calculated with indistrgl CPS data and exclude health care and education services. This
small adjustment makes them directly comparable to the Canadjsloyanent 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 fo22.3 per cent of the gap. In the case of information and cultural industries, the
level of ICT investment per worker in Canad#5$17,491) was less than half of the U.S. level
(US$38,326). For professional services, the difference between the two courdsesven
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 Difference Industry Contributions to
Worker Between Canadal.S. ICT Investment
Canada  United Canada United Canada and per Worker Gap
States States us.
A B C D E=GD F=(B/100)*E  G=(fd/Ei)*10
0
(per cent) (U.S. dollars) (u.s. (u.s. (per cent)
dollars) dollars)

Business Sector 100.0 100.0 2,273 3,931 -1,658 . 100.0
Agriculture 29 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 2.9 3.1 17,491 38,326 -20,835 -649 39.1
Industries
Finance and 5.8 6.5 5,795 9,926 -4,131 -270 16.3
Insurance
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 08D03, and Canadian Productivity Accounts, CANSIM Table-@825). For

details on how these estimates &ealculated, refer tAppendixTablesl0ac.

Notes: 1) ASWMRSi Administrative and support, waste management and remediation services; i MCE
Management of companies and enterprises; 2) Business sector is defined here as total economy minus public
adminigration; health care and social assistance; and education. Source: CSLS calculations based on the CSLS ICT
database.

Table22 alsohighlightsa number of important facts about the Cardda. ICT investment gap
in 2011:
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There is a massive variation in ICT investment per worker at thaligvoNAICS level

for both Canad#&Chart15) 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 leveliisformation 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 edier, 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 magddnd offices. In reality, a significant
part of that investment will be assigned to activities other than MCE, which means that
MCE investment is actually investmensed byother industries. In the United States,
even more so than in Canada, MCE invesitis overestimatedproducing an extremely
large (and implausible) gap between MCE ICT investment in the two countries.

For twodigit NAICS industries, there is a large variation in the Canada relative

levels of ICT investment per worker, which genfrom 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. Il n 6 industr
were morghan double of the U.S. level€hart16).

Although the Canadbl.S. relative level of ICT investment per worker for the business

sector was 57.8 per cent, only four out of 17 industries had relatreés below the

business sector average. Two of these industries were, howeventé@3ive industries:
information and cul tur al i ndustries, wher e
relative to the U.S. was 45.6 per cent; and professional, $eand technical services

were the Canadd.S. relative was only 30.5 per cent.
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Chart 15: ICT Investment per Worker by Industry in Canada, 2011

Information Industries | 117,491
Utilities | 111,892
Finance and Insuranc =——— 5,795
Real Estate —— 5,300
Wholesale Trade ———= 3,510
Business Secto mmmmm 2 273
Transportation =—= 2,220
Mining and Oil =—= 2,158
Professional Service == 1,738
Manufacturing == 1,693
ASWMRS =3 1,464
Other Services = 1,453
Arts = 1,232
Retail Trade = 923
Agriculture g
Accommodation &
Construction &

0 5,000 10,000 15,000 20,000
PPPadjusted U.S. dollars per worke

Note: ASWMRSI Administrative and support, waste management and remedsaivites.
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

Arts | 1 297.4
Accommodation | 1 276.7
Real Estate | 1 229.0
Other Services| 1 212.2
Utilities | 1 202.9
Transportation | 1 202.8
Agriculture | 1 150.0

Construction =—=3 92.4
Retail Trade =— 86.6
Wholesale Trade =—=
Manufacturing ——
Finance and Insuranc =—=
Business Secto
ASWMRS =—=—=
Information Industries =—=
Mining and Oil ==
Professional Service == 3
0

100 200 300 400
Canada as a % of the U.

Note: ASWMRSI Administrative and support, waste management and remediatiooese
Source: CSLS calculations based on the CSLS ICT database.

C. Decomposition by Industry of Computer Investment per Worker
As previously shownthis is the onlycomponent of ICT investmemtith a greaterlevel
of investment per workem Canada Compute investment per worker in Canadectually
exceedghat ofthe United States in 16ut of 17 business sector industri@sable23 shows that
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Canada has substantially greater computer investment per worker in uti$®es71)
transportation and warehousinf$581) real estate rental and leasin@1,957) arts,
entertéanment, and recreatio($401) andaccommodation antbod serviceg$132) However,
information and cultwal industries finance and insurance, and professional, scientific, and
technical services all industries with larger shares of ICT investment amndiriess sector
employment- are significantly below th&).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 Statesgven thoughHCT investment per wokk inseveral industries substantially above
theU.S.level

We perform the same decompositibor computer investment per workas done
previouslyfor total ICT; the decomposition ishown inTable 23. There are no unallocated
industries and, unlike the rest of ICT investment, the gap is posite/ecémputer investment
per worker is greater in Canad&p 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 industrycolumn C)i 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 ke offsetting
contributions. This is not the case for our analysis of the remaining components of ICT
investment. The precise figures asecondaryo the observation that three industries are largely
responsible for Canada o6ranvestmenopargorkeer f or manc e
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Table 23: Decomposition of @mputer Investmentper Worker Gap by Industry, 2011

Investment per worker Industry Weighted
Canada  United States Canada Absolute | employment contribution to the
(current U.S. (current U.S. relative to Difference | gnares for the ~ computer
dollars) dollars) the U.S. United States | 'nvestment per
(per cent) worker gap
(per cent) (per cent)
A B C=AB D=AB E F=ExD/61
Business Sector 752 691 108.8 61 100.00 100.0
Agriculture Forestry 167 68 2443 99 17 36
Fishing and Hunting
g YL (o1 2Tl 959 683 140.4 276 0.6 37
Gas Extraction
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
TETEPEr e £ 804 224 359.4 581 45 56.2
Warehousing
Information and 2,410 3715 64.9 1,305 2.4 66.8
Cultural Industries
Finance and 1,721 2262 76.1 541 5.0 58.1
Insurance
Real Estate Rental 2,905 948 306.3 1957 2.1 88.1
and Leasing
Professional
Scientific and 988 1,389 71.1 -401 7.1 -61.7
Technical Services
Management of
Companies and 8,775 18,821 46.6 -10,046 0.1 -31.8
Enterprises
Administrative and 679 467 145.2 98 46 211
Support
Educational Services 370 110 0.0 -110 9.7
Health Care and 156 170 0.0 170 14.2
Social Assistance
Arts Entertainment 532 131 406.6 401 2.2 19.0
and Recreation
Accommodation and| 43 405.3 132 7.3 21.0
Food Services
Other Services
(except Public. 342 201 170.1 141 5.1 15.4
Admin.)

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 sectoiGanada, but still provide the data we have for these industries

D. Decomposition by Industry of Communications Equipment Investment
per Worker
Table24 provides a comparison of communications investment per worker bgtigdn
Canada and the United States 20117 as previously notedcommunications equipment
investmentis only availablefor six industries, two of whiclfeducational services and public
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administration)are entirely or almost entirely publisector industrieand therefore ngpart of

the Canadianbusiness sectofSincedatafor so many industries are missing, we cannotyfull
understand the gap in communications equipment investment per wiikelo 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 tatl industries.

Table 24: Decomposition of @mmunications|nvestmentPer worker in Canada and the
United States,Current U.S.dollars, 2011

Communications equipment investment per worker Industry Weighted contribution
Canada  United States Canada Absolute | employment | to the communications
(current (current U.S.  relative to Difference | shares for the| investment per worker
U.S. dollars) dollars) the U.S. United States gap
(per cent) (per cent) (per cent)
A B C=A/B D=A-B E F=E x B190
Business Sector 510 700 72.9 -190 100.0 100.0
Manufacturing 97 293 33.1 -196 10.8 14.6
Information and
Cultural 12,025 14,243 84.4 -2,218 2.4 36.4
Industries
Finance and 322 992 32.4 -670 5.0 229
Insurance
Professional
Scientific and 118 382 30.8 265 7.1 20.7
Technical
Services
Educational 97 51 191.2 51 9.8 0.0
Services
Total allocated 35.0 94.6
Unallocated
(calculated as 65.0 5.4
residual)

Note: We assign a share of zero to health care and educatithe fpurpose of the decomposition, as they are not
included in the business sector in Canada, but still provide the data we have for these iniRedatanse
contributionsdo not sum up td00 per centlue to missing data.

However, as is the case ftotal 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 Cana@@able 25). The decomposition yields similar results to our findings
for total ICT investment per workdr the industry with the greatest contributitmthe gapis
information and cultural industrieslespite communications equipment investmentvpaker
being greater in this industry than in the Canadian business .s€b®rcontribution is large
despite performing better than most industries becauseUiBe level of communications
equipment investment per worker is also very high in this inglustr
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Table 25: Decomposition of the CanaddJ.S. Communications Equipment I nvestmentPer
Worker, 2009

Communications equipment investment per worker Industry Weighted contribution
Canada United States ~ Canada  Difference | employment | to the communications
(current U.S.  (current U.S. relative to shares for the | investment per worker
dollars) dollars) the U.S. United States gap
(per cent) (per cent) (per cent)
A B C=AB D=AB E F = E x[3238
Business Sector 456 694 65.7 -238 100.0 100.0
Agriculture
Forestry Fishing 49 63 77.1 -14 1.9 0.1
and Hunting
Mining and Ol and 224 1,218 18.4 -994 0.7 2.7
Gas Extraction
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 11,363 13,220 86.0 -1857 3.0 23.1
Cultural Industries
Finance and 377 1,063 35.5 -686 6.2 18.0
Insurance
Real Estate Rental| 559 775 37.4 -485 2.6 5.2
and Leasing
Professional
Scientific and 103 381 27.0 -278 4.9 5.7
Technical Services
Educational na. 51 191.2 51 121 26
Services
Health Care and na. 80 0.0 80 17.0 5.7
Social Assistance
Arts
Entertainment and 78 153 50.8 -75 2.8 0.9
Recreation
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 ricavailable for both countries are omittéithtal allocated industries refer to the sum of the
weighted relative contribution; unallocated industries i®sidual. Data does not sum to 100.0 per cent because
business sector employment is less than tothlstry employmentlealth 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 decompositiofy industryis that information and
cultural industriesnakes the largest contribution to tGanadaJ.S. ICT investment per worker
gap; our decomposition of software investment per worker is consistent with this finding.
Industries that were found to baweérs of the total ICT investment per worker gap are generally
found to be the drivers of the software investment per worker gap asielexception is real
estate rental and leasing, which again has greafavare investment per worker in Canadantha
the United Statesin 2011.
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Softwareinvestment per workén information and cultural industries w&20,368 in the
United Statesin 2011, while it wasjust $3,055in CanadaSoftware investment per worker in
Canada relative to therlited Stateswasjust 15.0per centin this industry compared to 38 per
cent across all industrie®erhaps surprisinglygi ven Canadaédés overall
investment per worker, we find thaifsvare investment per worker wagnificantly greatem
Canadathan in the United States seven industrieautilities; transportation and warehousjng
real estate rental and leasimglucational service¥ arts, entertainment, and recreation seryices
and accommodation and food services

As software investment ishe most importaniCT component to the gap by far,
contributing92.2 per cent in total, it is important to determine in which industry this gap is the
greatest. Wehereforefollow the same methodology useddecompose the ICT investment per
worker gap g componentThis is reported iTable26.

4 This figure will include norbusiness 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 actadtycation services in
the United States.
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Table 26: Decomposition ofSoftware | nvestmentPer Worker by Industry, 2011

Communicationgquipment investment per worker

Weighted

° ° Industry L
Canada  United States Canada Difference | employment contribution to the
(current (current U.S.  relative to shares for the| communications
U.S. dollars) dollars) the U.S. United States | mvestment per
(per cent) worker gap
(per cent) (per cent)
A B C=A/B D=AB E F = E xB1529
Business Sector 1,011 2,540 39.8 -1,529 100.00 100.0
Agriculture Forestry 108 77 141.1 32 1.69 0.0
Fishing and Hunting
Mining and Oil and 984 3,366 29.2 2,382 0.61 1.1
Gas Extraction
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
EMEPEIHEIE Eg 1,194 473 252.6 721 4.48 2.4
Warehousing
Information and 3,055 20,368 15.0 17,313 2.37 30.1
Cultural Industries
Finance and 3,752 6,672 56.2 -2,920 4.97 10.7
Insurance
Real Estate Rental | 5 ;34 566 376.4 1,564 2.08 2.4
and Leasing
Professional
Scientific and 633 3,929 16.1 -3,296 7.11 17.2
Technical Services
Management of
Companies and 13,275 171,431 7.7 -158,156 0.15 17.0
Enterprises
Administrative and 639 2,368 27.0 1,730 4.63 5.9
Support
Educational Services 339 398 221.0 -398 9.75
Health Care and 578 381 88.9 381 14.21
Social Assistance
Arts Entertainment 578 150 386.2 428 2.20 0.7
and Recreation
Accommodation and | 4, a1 277.3 72 7.35 0.4
Food Services
Other Services
(except Public. 452 325 138.9 126 5.06 -0.5

Admin.)

Source:Appendix Table 9al

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 ailable for both countries are omittdeiducation 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. Finalthe relative weighted contribution will hot sum to 100 per cent
exactly, as we use only théS. employment weights to calculate the contribution, but the total gap depends on a
blend ofU.S.and Canadian employment and ICT component sht&employmat is simply the most important

of these weights.
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The decomposition frormiable26 shows that théndustries for which Canadian software
investment per worken 2011 was substantially greater than tbeS. level make small negative
contributions to the gap, whiledustries with a large gap déha very large impact after being
weighted by employmenDespite a 2.4 per cent employment share, information and cultural
industrieswas responsible for 30.4er cent of the software investment per worker gfaig;is a
very disproportionate contributipand the single largest contribution of any industry to the gap
in software investment per workée also find large contrutions in professional, scientific,
and technical serviceg.he large contribution to theoftware investment per workgap of
information and cultural industries and professional, scientific, and technical services is
consistentwith our analysis of thether two components of ICT; for both of those components,
these industries algmerformedhe worst

Additionally, we note that not only is the software investment per worker heavily
concentrated in a few industries, but software investment per wark€@amada is actually
greater inseven oubf 17 industriesThis is an extremely important finding. It means that the
CanadaJ.S. ICT investment per worker gap is not the result of a broad, macroeconomic
phenomenon, but instead is primarily the result mdustrylevel differences in software
investment.

F. Decomposition by Province

Decomposing the ICT investment per worker dggpprovincewill allow usto identify
which provinces make the greatest contributionthe ICT investment per workegap and
determine whether provinces are contributing proportionally to the gap by theiP=sozcial
data for ICT investment areot available at the business sector level, so we compare ICT
investment per worker in the total economy in Canada and the previndbeU.S. business
sector.As such, these data are not strictly comparaie 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 Stateghsse figure®overstateslightly the extent of the gap
by province.
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Table 27: ICT investment Per Worker for Canadian provincesand the United States2011

ICT Investment per worker (currend.S. Relative toU.S.businesssector
dollars) investment per worker (per cent)

Business SectqiUnited States) 3,931 100.0
Business SectqiCanada) 2,273 57.8
Non-Business SectofCanada) 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

Sour ce: Aut horoés cal cul at-0008)0310003, anel d3:D@0A CANSI M Tabl es 2
Note: Telecommunications investment for Newfoundlafdince Edwardisland, and New Brunswickvas

suppressed by Statistics Canada for the years 2010 and &®1dtal ICT investment cannot be computad.

figures forthe provinces are for total econom@onverted to U.S. dollars using PPP for M&E.

The relevant measure frofable28i s whet her or not a provinc

the nationalgap; this indicates whether the province is bringing the gapr wlown. The ICT

investment gap per workds somewhatsmaller for Ontario and Alberta, whileall other

provinces havsignificantly lower ICT investment per worker relative to th&. business sector

than does Canadss a wholeThegap is particularly lage in Manitoba, British Columbia, and

Nova Scotia; the large gap in Nova Scotia suggemsts the gap would likewise be large for

Prince Edward Island and New Brunswidkvo provinces for which this calculation is not
possible

We also decompose the ICTnvestment per worker gap by province to determine
whether the provinces contribute proportionally to the ICT investment per workeXgeapthat,
as in the case of the decomposition by industry, a province with a Jaekenage gap still
contributes tohle gap in absolute dollar terms, as long as its level of ICT investment per worker
is below the level of the United States. This decomposiibawn inTable28, is performed for
2011 in current dollaror the total economyas those are the only estimates available at the
provincial level. This is compared to the gap between the Canadian totaimgc@mdU.S.
business sector, we i g h teraptbyment ancraported gnly forvhiosec e 6 s
provinces where total ICT investment per worker is known.
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Table 28 Decomposition ofTotal ICT | nvestmentper Worker by Province, Current
Dollars, Total economy, 2011

ICT investment per Difference between U.S. Share of total Contribution (per cent)
worker (PPP adjusted) level employment
A B C D =Bf1747 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
iz 3.90 4.24
provinces

Canada 2,184 -1,747 100 100.00

Source: Aut hor s cal cul at-00030381-0004, anel A8PD@6G CANSI M Tabl es

The results of the decomposition Trable 28 are unsurprisingand consistent with our
expectations Table 28 shows that Ontario, thgrovince withthe greatest share efnployment
also makes the largest absolute contribution to the gap. Howeveelévantmeasure is not
whether itsrelative contribution isthe greatesof all provinces butwhetherit is greater or lesser
than its share cdmployment On this measure, it is clear that Ontario performs quite iwiésl
contribution to the gap is near8/percentage points below its share of ICT investment. Alberta
is the only other province that had a contribution to the gap smaller than itsyameptan 2011
The contribution of all other provinséo the gap is greater than thehare 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 Newfdlamd, wedo note thatthe unallocated
contribution to the gap somewhat greater thahe unallocated share efployment

Provincial ICT investment can also be decomposed into its components of computers,
software, and communications equipment, asvshim Table 29. The provincial decomposition
reflects the overall trend of software investment exhibiting the largest gap, and computer
investment per worker roughBqual across the two countries. About half of Canadian provinces
have greater levels of computer investment per worker than thedJStates while the
remainder have a level of computer investment per worker belowrited$tatesby varying
amounts. Qebec, Saskatchewan, and British Columbia are fairly close to.®devel, while
the Maritime Provinces are substantially below thé. level of computer investment per
worker.
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Table 29: ICT Investment per Worker in Canada and the ProvincesRelative toU.S. by
Component, Total Economy, 2011

Investment per worker Relative to theU.S.
(current CAD per worker) (per cent, PPP adjusted)
Computers Gommunications Software Computers Gommunications Software
Equipment Equipment

Canada 650 434 1,099 942 92.6 46.6
NFLD 659 n.a. 541 955 n.a. 22.9
PEI 464 n.a. 930 672 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 660 308 957 956 65.7 40.5
ON 667 428 1,322 96.6 91.3 56.0
MN 579 458 532 839 97.7 22.6
SK 636 799 767 922 170.6 325
AB 734 425 1,209 1064 90.7 51.2
BC 546 433 858 79.1 925 36.3
Source: Aut hor 6s <cal cul at -0008 23320018, 0&10003p00310MMA A8 CISICR bl es 2
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 wéhnker the
United Statesand no province does particularly well in the category of software investment
Curiously, Saskatchewan isvell above the U.S. level of investment in communications
equipment per workerdespite being far below thg.S. level overall Since software is the
greatest contribor to the gap, the differences between provinces are a relatively small factor
compared to the overall phenomenon of software investment pereworkCanada being
dramatically below th&.S.level.
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lll.  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 le\a#l 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 structug, 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 th
analysisin this sectionlt is likely true that, to some extent, ICT investment per worker is also a
causal factorbCanadads | ower | abour productivity and
believe that each variable is related to ICT investment, and we w&pktt, for example, that
policies designed to improve labour productiwitill also belikely to improve ICT investment
per worker, just as policies designed to improve ICT investment per waikdre 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 serdiferencesn labour productivityexplain part
of the Canadd).S. ICT investment per worker gap. Holding constant ICT investment as a share
of GDP, a country with higher labour productivity (defined her®@Badjusted nominal GDP
per worker}® will have a higher level of ICT investmentrpgorker 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 XAssuming initially, that ICT investment as a share of
GDP is the same in both countri@gble30( Pa n e | A) shows that Count
investment per workerisontyal f of country Yos | evel. Thi s
worker levels, i.e. the ICT gap, explainedentirely by the labour productivity differential
between the two countries. The high lesklabour productivity in country Y means that a $ng
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 GBP.

5 The reader should keep in mind that labour productleitgls are sometimatefined in real terms either as real

GDP per hour worked or real GDP per worker. In this section, however, we defined it in nmimabecause we

are interested in tHevelof nominal income being generated per worker.

1% 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 wowdehthe 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 employmeftiteshare
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) ICTInvestment ) 20 25
(iii) Workers 2 4 50
(iv)=(ii)/(i) | ICT Investment as a Share of GL 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
(i) ICT Investment 4 20 20
(iii) Workers 2 4 50
(iv)=(ii)/(i) | ICT Investment as a Share of GLC 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
() Relative Level of ICT Investment per Worker (per cent) 50 40
(i) Labour Productivity Ratio (ratio) 2 2
(iii)=(i))*()) | Adjusted Relative Level of ICT Investment per Worker (per cent) 100 80
(iv)=(iiiy(i) | Part of the Gap Explained by Labour Productivity Differential (percentage points) 50 40
(v)=100(iii) | Partof 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 paniyf the overall ICT gap will be
explained by the labour productivity differential between the two counirase 30 (Panel B)
describes this scenario, witountry Xinvesting less otiCT. 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 ddgishe ICT gap by the labour
productivity ratio between the two countrie$able 32, Panel C). By doing this, we are
measuring what the relative ldvaf ICT investment per worker would beboth 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, adhesting
county X-country Yrelative 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 ICTvg#pdifferences 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—

being close to one. The reason for this is that the relationship between these two ratios and the

relative level of ICT invesnent per worker— is multiplicative
00 "06."Y ‘06 &Y
n 5 z v, v z w o p
0V 006.°Y 06 &Y

When the ratios are close to one, however, the relationship becpesximately
additive!’

With the stylized example described above in mind, we can now turn to the actual
CanadaJ.S. ICT investment per worker gap. Panels A and Bable 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 19&D11 period. The Canadian GDP and ICT investment estimates
are PPP adjusted, so as to make them directly calgato the U.S. figures. Using data from
these two panels, panel C presents the CabaBalabour productivity ratios; the ratios of ICT
investment as a share of GDP; the Cardda relative level of ICT investment per worker (both
actual and adjusteuly the labour productivity ratio); and tleerall 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 Canadas. ICT gap simply because this contributiis equal to
the adjusted ICT gap. In other words, for equal levels of productivity, the ICT per worker gap is
just1.0minus theCanadalJ.S.ratio of ICT investment as a share of GDP.

" Note that in a log scale, the relationshigiwaysperfectly 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 Labour ICT Investment
a Share of GDP Productivity per Worker
(millions, current PPRdjusted U.Sdollars) (thousands) (per cent) (currentPPPadjusted U.S. dollars)
0) (i) (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
19% 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 fooawupéerd
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 Labour ICT Investment
a Share of GDP Productivity 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 Takd@@BIGDP data also
from Statistics Canada, CANSIM Table 3@023 and 3849001 for 2009 and 2010 for total economy GDF

and CANSIM 3790027 for business sector. US Data frBEBA NIPA Table 1.3.5.

70




C) Labour Productivity and ICT Shares Contributions to the CanadaU.S. ICT Investment per Worker Gap

Canada as a Share of the United States
Labour ICT ICT Investment  ICT Gap  Adjusted ICT Adjusted ICT Contribution ofthe Labour
Productivity  Investment per Worker Investment Gap Productivity Ratioto the ICT Gap
Ratio as a Share per Worker
of GDP
Ratio
(ratios) (per cent) (percentage points) (per cent)
(xiii)=(v)/(xi) (xiv)=(iv)/(x)  (xv)=(vi)/(xii)*100  (xvi)=100(xvi)  (xvii)=(xiiij(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 61.6 384 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 66.5 335 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 76.6 234 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 62.5 375 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 hexe nominal GDP per worker; 2) Nominal GDP in Canada adjusted byRHPR
nominal ICT investment adjusted by M&EPP.
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
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In 2011, the Canadd.S. ICT investment per worker gap would have beerb 12
percentage points lowdf 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 througtite 19872011 periodThe
higher ICT share of GDP irthe United Statesccounted for the remaining tvtbirds of the
CanadaJ.S. ICT gapChart17 plots the contribution of each of these two factors during the past
25 years. Despite sonsgnificantfluctuations over the period (especially in the early 1990s),
the contribution of labour productivity differentials to the Candlda. ICT gap has remaide
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, 19872011
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Source: CSLS calculations based on Appendix Tables.

It is important to highlight that the decomposition of the Cardd ICT investment per
worker gap into these two factors offers onlpraximateexplanation of the gap. After all, it
does not answer the question as to what exactly is causing labowctprivg 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 casethat@ad a 6 s | ower | CT patiallye st me n-
explainsits lower labour productivity when compared to tbeited Statesrather than the
reverse Nonetheless, the above decomposition is valuable in its own right and can be used to
inform the direction bfuture research.

B. Industrial Structure

Differences between the industrial structures in Canada and in the United States can,
potentially, explain part of the CanataS. ICT investment per worker gap. At the business
sector level, ICT investment per werkis simply the weighted average of ICT investment per
worker at thandustry level where the weights are employment shares. If, compared to Canada,
the U.S. economy favours IGtensive industries, i.e. industries with ab@axerage levels of
ICT invegment 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 Cath8a ICT investment per
worker gap, the CSLS calculatedhowmmah Canadaés business sector
would be i f Canadadbés empl oyment sharCkagl9wer e e
shows, the two counes havea 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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