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Summary

Beneath the veneer of Canada’s stellar economic performance in the 2000s lies the conundrum of
slow productivity growth. Most of Canada’s economic strength over the past 10 years has been
due to strong labour force growth and sharp increases in prices for Canada’s natural resources. But
as IRPP Research Fellow Someshwar Rao shows in this study, neither of these can sustain the
growth capacity of the Canadian economy in the future. Economic growth will increasingly
depend on productivity — the ability to create more economic value by working smarter.

However, labour productivity growth in Canada has slowed to an average of just 0.7 percent per
year in the 2000s, less than half the rate in the 1990s and far below the 2.7 percent annual
growth in the United States. The productivity slowdown in manufacturing industries is even larg-
er. This has ominous implications for income growth as well as international competitiveness.

In his broad review of the determinants of productivity growth Rao finds that there are three
main challenges in Canada. First, while innovation and the adoption of technologies are by
far the most important direct drivers of productivity, Canada remains a laggard compared
with other industrialized nations in this area, due to insufficient investment in research and
development (R&D) and the equipment that embodies new technologies.

A second important factor is the relatively large number of small and medium-sized enterprises
in Canada. Because of their small size, these firms are unable to benefit from production tech-
niques that require a certain minimum scale to be profitable, hampering their ability to grow.

Finally, competition and firm dynamics within industries are critically important for spurring
innovation and productivity. But Rao maintains that there is not enough “creative destruc-
tion” — the process of inefficient firms shutting down and more productive ones taking their
place, which accounts for a large share of productivity growth.

Rao recommends a multipronged policy approach. The Canadian government should reorient
its R&D programs in favour of direct grants rather than the current scientific research and
experimental development tax credit. It should look for new ways to connect the major
actors in the innovation ecosystem (business, academia and governments) with one another
to facilitate exchange of knowledge.

But direct support for innovation is necessary but not sufficient for productivity growth.
Policy-makers must also ensure that competitive pressures on industry are robust, so that com-
panies have incentives to innovate. Policies to liberalize trade and investment in fast-growing
emerging markets and reduce the barriers to Canada-US trade as well as to entry in protected
industries are equally important for boosting productivity.
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Résumé

Sous le vernis de I'impressionnante performance économique du Canada des années 2000 se
cache un paradoxe : la faible croissance de sa productivité. Depuis 10 ans, 'essentiel de la force
économique du pays repose sur une solide augmentation de sa main-d’ceuvre et une forte
hausse des prix de ses ressources naturelles. Mais comme le montre dans cette étude le
chercheur associé de I'IRPP Someshwar Rao, ni I'un ni 'autre de ces facteurs ne peut assurer la
future croissance de I’économie canadienne, qui repose de plus en plus sur la productivité, la
capacité donc de travailler de facon intelligente pour créer davantage de valeur économique.

Or la croissance de la productivité du travail a reculé dans les années 2000 pour se situer a
seulement 0,7 p. 100 par année, soit moins de la moitié du taux de la décennie précédente et
nettement en dessous des 2,7 p. 100 qu’affichent les Etats-Unis. Ce ralentissement est encore
plus marqué dans les industries manufacturieres et a des répercussions inquiétantes tant sur la
progression des revenus que sur notre compétitivité internationale.

Du vaste tableau qu'il propose des déterminants de la croissance de la productivité, I'auteur dégage
trois défis majeurs pour le Canada. Le premier concerne l'innovation et les technologies de pointe,
qui constituent les plus importants moteurs directs de productivité. Dans ces domaines, le Canada
accuse un retard sur les autres pays industrialisés en raison d’'une recherche-développement insuffi-
sante et d'un manque d’investissements dans les équipements porteurs de nouvelles technologies.

Le deuxieme défi a trait au nombre relativement élevé de petites et moyennes entreprises au
Canada. En raison de leurs tailles, celles-ci ne peuvent profiter des techniques trés rentables de
production a grande échelle, ce qui freine leur capacité de croissance.

Enfin, pour ce qui est de la concurrence et de la dynamique entre entreprises — indispensables
a l'innovation et a la productivité —, I'auteur avance qu'’il n’y pas suffisamment de « destruc-
tion créative » au Canada, c’est-a-dire de fermetures d’entreprises inefficaces et leur remplace-
ment par de nouvelles sociétés plus productives, un processus qui constitue une partie
importante de la croissance de la productivité.

Pour redresser la situation, Someshwar Rao recommande une approche stratégique multifronts.
Ottawa devrait réorienter ses programmes de R-D de maniere a privilégier les subventions directes
plutdt que les crédits d'impdt a la recherche scientifique et au développement expérimental. Il
devrait aussi trouver de nouveaux moyens de connecter entre eux les acteurs clés de 'écosysteme de
I'innovation (entreprises, universités et gouvernements) pour faciliter I'échange des connaissances.

Mais s'il est nécessaire de favoriser I'innovation, la croissance de la productivité n’est pas assurée
pour autant. Il faut aussi que les décideurs veillent a ce que les pressions concurrentielles soient
assez fortes pour inciter les entreprises a innover. A cet égard, les mesures de libéralisation du com-
merce accompagneées d’investissements dans les marchés émergents en plein essor de méme que
la réduction des barriéres commerciales entre le Canada et les Etats-Unis comme a I'entrée dans
les secteurs protégés sont tout aussi importantes que I'appui direct a 'innovation.
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Cracking Canada’s Productivity Conundrum

Someshwar Rao

The Canadian economy has outperformed those of the other G7 countries since 2000 by many
headline measures. Between 1999 and 2009, it grew at an average annual rate of 2.1 percent,
compared with 1.8 percent in the United States. Similarly, growth in per capita gross national
income in Canada exceeded that in the US over the same period: 35.2 percent versus 27.9 per-
cent. Canada is also expected to be a growth leader among the G7 countries in 2011 and 2012.

Lower government budget deficits and debt levels in relation to GDP, lower debt levels of
households and businesses, low and stable inflation, a sound financial sector and an abun-
dance of natural resource and human capital endowments bode well for the near-term pros-
perity of Canadians.

Yet many well-informed and influential Canadians have expressed serious concerns about the
economic prospects for Canada further into the future because of its dismal productivity per-
formance (Carney 2010; TD Economics 2010; Lynch 2010; Mulroney 2010). Between 2000
and 2010, growth in labour productivity (real GDP per hour worked) in the Canadian business
sector averaged just 0.7 percent annually, less than half of the pace between 1981 and 2000.
In contrast, labour productivity growth in the US business sector accelerated significantly after
2000, averaging 2.7 percent. Canada has also lost significant ground in productivity to other
major developed economies as well as to emerging economies such as China, India, South
Korea and Brazil.

The conundrum is that slow productivity growth has not only been a fact of Canadian life for
the past three decades and continues to worsen, but it has also been impervious to numerous
policy initiatives intended to improve it.

The main objective of this study is to examine the magnitude and the nature of Canada'’s pro-

ductivity challenges, summarize what is known about their potential causes and offer some

policy directions to address them. The following are some of the specific questions I hope to

address:

» Why is productivity growth important for the prosperity of Canadians?

» How serious is Canada’s productivity problem?

» What are the main reasons for Canada’s productivity problems?

» What are the emerging challenges to raising Canada’s productivity in the medium to
longer term?

» What are the important policy implications of the research findings?

> What are some of the key knowledge gaps for future research?

I draw upon the vast amount of existing productivity research in Canada and elsewhere to pro-

vide answers to these questions. However, it is not my intention to present a comprehensive
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Cracking Canada’s Productivity Conundrum

literature review; there are already a number of very good ones (Dion 2007; Dion and Fay 2008;
TD Economics 2005). Rather, the goal of this study is to synthesize the relevant findings of
existing research into a policy-oriented and forward-looking presentation.

The study identifies two fundamental (and related) productivity problems in Canada: a
sharp slowdown in productivity growth since 2000 and a large and widening Canada-US
productivity gap. If these challenges are not addressed effectively and quickly, they will
harm Canada’s longer-term economic growth and international competitiveness and
threaten the living standards and the quality of life of Canadians. Therefore, the produc-
tivity issues should be at the front and centre of all future public debates and policy dis-
cussions in Canada.

The study also shows that medium-term prospects for raising productivity and narrowing the
Canada-US gap are not promising because of emerging new factors, such as weak domestic
and foreign demand, high resource prices and the strong Canadian dollar.

The Importance of Productivity Growth

roductivity is the most important source of sustained growth in individual and nation-
P al real income and living standards. Over long periods, labour productivity growth is
the main driver of growth in real wages and real incomes. For instance, from 1961 to 2008,
labour productivity growth in the Canadian business sector averaged 2.0 percent per year,
while real wages grew at the rate of 1.8 percent per year. They generally move in lockstep
over time (figure 1). Similarly, labour productivity and real GDP per capita across the coun-
tries of the Organisation for Economic Co-operation and Development (OECD) are also
highly positively correlated.

Figure 1: Labour productivity and real business sector wages, For the purposes of this study, “labour pro-
Canada," 1961-2008 (2002 = 100) ductivity,” defined as the value of output
1207 per hour worked, will be used interchange-
ably with the more generic term “productiv-
1004 o ity.” When other types of productivity are
discussed (for example, multifactor produc-
tivity), they will be referred to by their spe-

80+ L
cific names.

60 Productivity and quality of life also go hand
in hand, because higher real incomes lead
to higher government revenues without

i
“" Labour productivity

40-"
increasing tax rates, thus allowing Canadian

governments to finance more investments

L B B R R R R R R R in health, education and environment and
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 ’
boost spending on social programs.
Source: Rao (2010). . .
' Real hourly compensation deflated by GDP deflator. ACCOIdlng to Trefler (200 7), ClOSlng Only
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Cracking Canada’s Productivity Conundrum

two-thirds of the Canada-US productivity gap and of the per capita real income gap would
generate an additional $69 billon annually in government revenue, which could be used to
increase spending, reduce taxes or further reduce the federal debt.

Labour productivity (whether measured as absolute levels or as growth rates) and the UN
Human Development Index (HDI) — a weighted index of three important dimensions of quality
of life (life expectancy, knowledge and education, and material standard of living) — are high-
ly positively correlated across OECD countries, reinforcing the notion that high productivity
growth enables investments in other activities that improve well-being. The Western
European countries, especially Nordic countries, enjoy high levels of productivity as well as
high quality of life, as measured by the HDI (Rao 2010). Labour productivity is also positively
correlated across OECD countries with other measures of economic well-being.

The relationship between productivity, human capital and physical capital is a virtuous circle.
Stronger productivity implies growing real wages and better business profitability. Strong
wages encourage the acquisition of the necessary education and skills to access them, and
increasing profits provide additional resources to reinvest in a business. Each of these actions
contributes to further productivity growth. By the same token, weak productivity growth such
as Canada has experienced will reduce returns to productive investments and discourage the
accumulation of physical and human capital in a vicious circle. In short, productivity growth
and factor accumulation are interrelated over time.

In view of Canada’s relatively good macroeconomic performance since 2000, despite dismal
productivity growth (as well as its achievement in escaping the worst of the Great Recession),
one could argue that the importance of productivity growth to economic well-being is exag-
gerated. But it is important to caution that Canada’s economic strength since 2000 has
depended on strong employment growth and big improvements in Canada’s terms of trade
resulting from large increases in real commodity prices worldwide. The latter effect was partic-
ularly pronounced and more than offset the negative impact of decelerating productivity
growth (MacDonald 2008; Coulombe 2011).

However, going forward, the contribution from these two sources to real income growth is expect-
ed to decline dramatically, because of the expected slowdown in labour force growth and the low
probability of a repeat in the 2010s of the more than tripling of commodity prices in the 2000s.

Canada’s labour force is expected to grow at an average rate of less than 0.5 percent per year
between 2011 and 2016, and is actually expected to register a slight decline thereafter (figure
2). In addition, the share of elderly persons in the Canadian population is expected to rise
steadily, increasing the need to strengthen social safety nets. Therefore, future improvements
in real incomes and quality of life in Canada have to come mostly, if not entirely, from pro-
ductivity improvements.

It is important to note that a small difference in productivity growth would make a big differ-
ence to per capita real income levels over the medium to longer term. For instance, if Canada’s
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Figure 2: Average annual change in the working-age popula- business sector’s labour productivity growth
tion and the labour force, real and projected, 1951-2021 averages 0.7 percent per year over the next

507 15 years (the same pace as from 2000 to

] Labourforce
Populationaged 151064 7()10), Canada’s per capita real income in

2025 would be $52,960 (in 2010 dollars);
227 but if labour productivity growth averages
2] 1.7 percent per year, per capita real income
would be $61,422 — more than 15 percent
higher. For a family of four, this would

translate into an increase in annual infla-
tion-adjusted income of almost $34,000.

Average annual percentage change
-
(4]
1

0] I I I - o A second major reason productivity is
important is to ensure the cost-competitive
position of Canadian companies in increas-
ingly global markets for goods and services.
Source: Rao (2010). The competitiveness challenge has two

dimensions: selling into the US market (for
which exchange rate is a big factor) and facing import competition from emerging economies,
especially the BRIC countries (Brazil, Russia, India and China). Therefore, a relatively strong
business sector productivity performance is essential to meet the growing competitive chal-

lenge from the US, China, Brazil and India effectively.

-0.5

1951-56
1956-61
1961-66
1966-71
1971-76
1976-81
1981-86
1986-91
1991-96
1996-01
2001-06
2006-11
2011-16
2016-21

Given that about 40 percent of Canada’s exports are manufactured goods, cost competitiveness
in the manufacturing sector is especially important. Between 2000 and 2008, unit labour costs in
Canada’s manufacturing sector increased 58 percent faster than in American manufacturing.
About half of this deterioration in relative costs was due to the appreciation of the Canadian dol-
lar, but the other half was due to slower productivity growth in Canada relative to the US.

The Canadian dollar is expected to remain at par with or above the US dollar over the medi-
um term, because of continuing strong demand for resources and resource-based products
from fast-growing emerging economies, such as China and India, and a US currency that is
generally weak against all major currencies. Hence, to ease the growing competitive chal-
lenges from US manufacturers, Canada needs to significantly improve its relative productiv-
ity performance.

But competitive challenges do not emanate solely from the United States. Increased import
penetration from emerging economies such as China, Mexico, Brazil and India (either directly
or indirectly via the US) can no longer be ignored. The competition for Canada from these
countries is especially strong in manufacturing and service industries with low to medium
wages and productivity, such as textiles, clothing, furniture, auto parts, small appliances and
electrical products, and information technology services. However, they are moving aggres-
sively up the value chain to challenge the developed nations across all economic sectors, and
Canada must act decisively to do what it takes to stay a step ahead of them.
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Cracking Canada’s Productivity Conundrum

Canada’s Productivity Record

n this section, we will examine Canada’s productivity record in some detail. We will first look

briefly at economy-wide trends and then examine differences across industry sectors in more
detail to better understand where the productivity problems are most severe. This section, espe-
cially the industry analysis, draws heavily on a recent paper by Tang, Rao, and Li (2010).

Economy-wide trends

Canada’s labour productivity growth in the business sector (the 85 percent of the total econo-
my for which reliable data are available) has slowed sharply since 1973 (a pattern seen in all

Figure 3: Average annual growth in business sector labour
productivity, Canada and the United States, 1961-2010

4
B Canada

United States

3.5

3]
2.5

2]
1.5

1
0-5_ I I I

04

1961-73 | 1973-81 | 1981-89 ' 1989-2000 = 2000-2010 '

Source: Centre for the Study of Living Standards (http://www.csls.ca).

Figure 4: Sources of business-sector labour productivity
growth, 1981-2009

2_

~

MFP
(negative)

Capital
intensity
and labour
quality

0.5+

Average annual change (%)

-0.54

1981-2000 2000-09

Multifactor productivity (MFP)
B Capital intensity and labour quality

Source: Rao (2010).

industrialized countries) and has trailed that
of the United States since 1981 (figure 3). In
the 1990s’ economic expansion, especially
in the second half, Canadian labour pro-
ductivity growth accelerated, averaging 1.7
percent per year, although faster growth
south of the border widened the gap. Since
2000, however, labour productivity growth
has averaged only 0.7 percent, compared
with 2.4 percent in the US.

To better understand the proximate sources
of the post-2000 slowdown in Canada’s
aggregate labour productivity growth, it is
useful to separate the trend into two com-
ponents: the part due to increases in capital
intensity and quality of labour and the part
due to changes in the efficiency with which
inputs are used in production (commonly
referred to as multifactor productivity, or
MEP). Figure 4 shows the contribution of
each of these components to total labour
productivity growth in the 1981-2000 and
2000-09 periods. The contribution of
increasing capital intensity and labour qual-
ity was about the same in each, adding
roughly 1.8 percentage points to average
productivity growth. The large difference is
in MFP. From 1981 to 2000, MFP growth
was positive on average, thus increasing
average annual productivity growth to 1.7
percent. However, MFP growth turned nega-
tive in the 2000s, and offset part of the con-
tribution of increasing capital intensity and
labour quality to productivity growth. As a
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Figure 5: Canadian business sector labour productivity as a result, total productivity growth from 2000
proportion of that of the United States, 1961-2010 (US = 100) to 2009 was only 0.8 percent, significantly
s AT lower than in the earlier period.

. Labour productivity in the Canadian busi-

ness sector grew, on average, at a faster pace
than in the US prior to 1984, narrowing the
85 Canada-US gap from 22 percent in 1961 to
just over 10 percent in 1984. But, as men-
tioned before, Canada’s labour productivity
growth has lagged behind that of the US in
the past three decades, resulting in produc-
70 tivity divergence between the two countries.
The Canada-US labour productivity gap
Bigmmg increased from just over 10 percent in 1984

to just over 33 percent in 2010, the greatest

difference in the last 50 years (figure 5).

Canada-US gap

90 —

80

75

Sources: Centre for the Study of Living Standards (http://www.csls.ca); Tang, Rao
and Li (2010).

While Canada-US comparisons are most pertinent from the perspective of cost competitive-
ness, Canada’s performance is also poor relative to that of a broader group of countries.
According to OECD calculations, Canada ranked 26™ among 33 OECD countries and 6™
among the G7 in average annual productivity growth in the 2000s. While the rankings are a
slight improvement relative to the performance of prior decades, they nonetheless confirm
the gravity of Canada’s productivity problem.

Major industry groups

The deterioration of Canada’s aggregate productivity growth is well documented and under-
stood, but the combined data mask considerable variation across sectors of the economy.
Differences in sectoral performance can be seen in table 1, which shows productivity growth
rates for 1987-2000 and 2000-08, as well as comparisons of productivity levels in the 12 major
sectors between the US economy and the Canadian economy.' For the Canadian and
American economies as a whole, business sector productivity declined by equal amounts, thus
preserving the one-percentage-point advantage in favour of the United States.

In Canada, average labour productivity growth decelerated in the 2000s for all major econom-
ic sectors except wholesale and retail trade and information industries (a group that includes
activities such as publishing, broadcasting and telecommunications services). These sectors
benefited from quantum leaps in information technology, which improved the efficiency of
distribution and vastly decreased the cost of data transmission. Despite these improvements,
Canada’s productivity level in information industries was still less than 50 percent that of the
US as of 2007.

Some sectors actually registered declines in productivity. Mining is a case in point, where pro-
ductivity went down by an average of 3.9 percent annually from 2000 to 2008. A drop in
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Table 1: Labour productivity in major business sectors, Canada and the United States, 1987-2000 and 2000-08
Average annual change (%) Canada’s labour Addendum:
productivity as a Canadian sector’s
Canada United States % of that of the  share of GDP
1987-2000 2000-08 1987-2000 2000-08 United States (2008)

Agriculture, forestry, and

fishing and hunting 3.4 2.9 4.0 1.7 86.4 2.2
Mining 2.1 -39 3.0 -5.3 88.0 4.6
Utilities 0.3 -0.7 3.7 1.7 62.7 2.5
Construction 0.1 -0.5 -0.8 -3.5 192.5 6.2
Manufacturing 3.2 0.9 4.0 4.4 73.2 13.9
Wholesale trade 2.1 3.4 3.8 2.3 90.0 5.7
Retail trade 1.5 3.4 3.6 4.7 75.6 6.0
Transportation and

warehousing 1.0 0.0 2.3 2.1 108.1 4.7
Information 2.7 3.0 3.1 8.7 46.6 3.7
Finance, insurance and

management of companies 1.5 1.2 1.9 1.3 721 20.0
Professional, scientific and

technical services 1.2 0.3 0.9 3.3 38.6 4.9
Other services -0.8 0.5 -0.5 1.2 91.7 25.6
Total, all business sectors 1.2 0.8 1.8 2.2 721 100.0
Source: Tang, Rao, and Li (2010).

productivity can be brought on by sudden increases in demand that make it profitable for
firms to use less cost-effective production techniques to meet that demand. The commodities
boom that began in the mid-2000s is an example: recent research by Sharpe and Thomson
(2010) and Rao (2010) suggests that increased use of low-grade mines and oil wells, driven by
large increases in real output prices of these industries, was largely responsible for the produc-
tivity growth slowdown in these industries. However, the mining sector accounts for just 4.6
percent of total GDP, and its productivity level was a relatively high 88 percent of that of its
US counterpart. Thus the effect of productivity declines in mining is minimal with respect to
both national living standards and sectoral competitiveness. The substantial declines in labour
and MFP growth rates in Canadian mining (including oil and gas) and utility industries were
very similar to the reductions in growth rates in their US counterpart industries.

A relatively large sector that experienced a sharp decline in productivity in the 2000s is manu-
facturing, which accounts for 13.9 percent of Canadian GDP and is highly exposed to compe-
tition from the US. Productivity growth did not lag too far behind that of the US in 1987-2000
(3.2 percent annual average versus 4 percent), but in the 2000s Canada’s growth collapsed to
0.9 percent annually. The US manufacturing sector, in sharp contrast, boosted its productivity
growth slightly. As a result, the productive capacity of Canadian manufacturers worsened con-
siderably throughout the 2000s, falling to 73.2 percent of the US level in 2007.

Multifactor productivity (not shown in table 1) shows broadly similar trends across major eco-
nomic sectors: declines in all but wholesale and retail trade and information industries. For
the manufacturing sector, the decline in average MFP growth in the 2000s accounted for
almost four-fifths of the total decline in productivity. The small remaining decline was due to
a drop in capital intensity of production, which indicates that Canada’s problems in
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manufacturing are primarily due not to insufficient investment per se, but rather to the inabil-
ity of companies to use inputs as efficiently and cost-effectively as their American counter-
parts. It also counters the conventional wisdom that Canadian manufacturing is significantly
less capital intensive than manufacturing in the US.?

Manufacturing industries

As noted earlier, a large proportion of Canada’s exports is made up of manufactured goods,
and domestic manufacturers face stiff competition from American firms as well as those locat-
ed in lower-cost emerging markets. For this reason, manufacturing productivity is particularly
important for economic success.

Table 2 shows detailed data for the 16 major manufacturing industries for Canada and the
United States. All 16 Canadian groups experienced a significant labour productivity growth
slowdown between 2000 and 2008, compared with the prior period. In sharp contrast, 9 of 16
US industry groups saw productivity growth accelerate.

Table 2: Labour productivity growth in manufacturing industries, Canada and the United States, 1987-2008
Average annual change (%) Canada’s labour
productivity as a
Canada United States % of that of the
1987-2000  2000-08 1987-2000 2000-08 United States
Wood products 2.0 1.1 -1.3 3.2 118.9
Nonmetallic mineral products 14 0.1 3.0 0.5 94.4
Primary metals 4.7 4.0 2.8 2.6 121.5
Fabricated metal products 1.2 0.1 1.4 1.8 59.3
Machinery 2.6 1.7 0.8 4.4 84.0
Computers and electronic products 9.8 -3.2 24.2 19.9 22.4
Electrical equipment, appliances and
components 3.6 -2.3 2.4 5.0 a41.7
Transportation equipment 5.1 0.3 0.7 6.3 101.7
Furniture and miscellaneous manufacturing 2.7 1.3 2.7 4.3 42.2
Food, beverages and tobacco products 1.6 1.0 0.5 1.3 85.4
Textile mills and textile products 1.5 -1.8 3.4 4.1 60.9
Apparel and leather and allied products 2.2 -4.3 4.0 3.8 30.0
Paper products and printing 1.7 -0.6 0.2 2.9 87.0
Petroleum and coal products 3.0 -3.4 2.1 -1.8 65.4
Chemical products 3.9 0.0 2.0 5.2 65.1
Plastics and rubber products 2.6 -0.6 3.4 1.6 79.8
Total, manufacturing sector 3.2 0.9 4.0 44 721
Source: Tang, Rao. and Li (2010).

Moreover, seven industries in Canada saw productivity growth turn into decline after 2000:
computers and electronic products; electrical equipment, appliances and components; textile
mills and textile products; apparel, leather and allied products; paper products and printing;
petroleum and coal products; and plastics and rubber products. While the relative sizes of
these industries vary considerably, they account together for almost one-quarter of total man-
ufacturing. One industry of considerable concern is computers and electronic products. This is
the epicentre of the infrastructure for the knowledge economy and a source of much innova-
tion that has applications throughout the rest of the economy. In the US (where the industry’s
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share of manufacturing is almost four times that of its Canadian counterpart), productivity
has been growing at double-digit rates. As a result, Canada’s output per hour worked in this
industry is only 22.4 percent of the US level.

Even among several large industries that managed to maintain positive productivity growth in
the 2000s, the deceleration since the 1987-2000 period is worrying. Average productivity growth
in transportation equipment has dropped from 5.1 percent in 1987-2000 to nearly zero since
then, whereas in the US the trends are the opposite. The sector enjoyed a strong productivity
advantage over its US counterpart before 2000, so much so that transportation equipment pro-
ducers remain competitive in the sense that productivity levels were still slightly higher than
those of their US counterparts as of 2007. The chemicals industry (which includes fertilizers and
pharmaceuticals as well as traditional industrial chemicals) also saw a sharp growth slowdown,
from 3.9 percent to zero. This turnabout has left the industry at a considerable competitive disad-
vantage to its US counterpart, since productivity levels are only 65.1 percent of those in the US.

Some industries have fared relatively well on the productivity front. Industries that manufacture
many raw materials (wood products, nonmetallic minerals and primary metals) have productivi-
ty levels that are near or above those in the US and have seen relatively modest growth slow-
downs since 2000. This record is consistent with the thesis that Canada’s comparative advantage
in competitiveness lies at the lower end of value chains (Expert Panel on Business Innovation in
Canada 2009). Industries that transform these raw materials into intermediate and finished
products (such as fabricated metals and electrical equipment and appliances) have had relatively
poor growth rates and productivity levels relative to those of comparable American firms.

One large industry farther up the value chain that has performed fairly well is food, bever-
age and tobacco products, which constitutes just over 15 percent of Canadian manufactur-
ing output. While its productivity growth over 1987-2008 has been modest, it is not
materially different from that in the US, and it is competitive with respect to US industry-
specific productivity levels.

The productivity diagnosis is clear and essentially undisputed: productivity growth has slowed
considerably since 2000, with the largest declines occurring in mining and manufacturing indus-
tries. As a result of this broad slowdown, the Canada-US business sector labour productivity gap
reached 30 percent in 2010, its highest level in at least 50 years. The slowdown in Canada’s
labour productivity growth and the widening of the Canada-US business sector labour produc-
tivity gap were almost entirely due to the slowdown in MFP growth, both in relation to the US
and in comparison with its own past. Insufficient capital investment, broadly speaking, is not
the proximate cause Canada’s of productivity problems, though gaps in certain kinds of invest-
ment that are linked to innovation, discussed in the following section, have played a role.

Possible Reasons for Canada’s Poor Productivity
A s noted earlier, labour productivity growth is the fundamental longer-term determinant of
improvements in real incomes and quality of life, because of the limits to contributions
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from growth in employment, the average number of hours worked per person and improve-
ments in the terms of trade.

Therefore, to develop effective policies for improving the living standards and quality of life of
Canadians, we need to understand better the key drivers of labour productivity growth. In this
section, I will set out what the research literature tells us about what causes productivity
growth and how Canada is faring on each factor in order to have a better sense of where pub-
lic policies to improve productivity will be most cost-effective.

It is important to keep in mind that productivity growth is the outcome of complex interac-
tions of the activities and actions of millions of business enterprises with their employees,
competitors, clients and suppliers, creditors, educational institutions and governments, which
makes it difficult to disentangle and identify strengths and weaknesses.

Nonetheless, at the industry level, productivity growth is influenced by six major factors:
investment in physical capital, particularly information and communications technologies;
innovation and the adoption and diffusion of new and state-of the-art technologies; invest-
ment in human capital; gains in productive efficiency from economies of scale and scope;
intraindustry shifts in resources; and interindustry shifts in resources.

Investment in physical capital

Perhaps surprisingly, the analysis in the preceding section indicates that the post-2000 pro-
ductivity slowdown in Canada is not due to inadequate physical investment at an aggregate
level (“capital deepening,” in the language of productivity research). Table 3 shows that the
Canadian business sector taken as a whole is actually slightly more capital intensive than its
United States counterpart (109.3 percent of the US level on average from 2000-07). The
Canadian manufacturing sector’s capital intensity averaged 85.7 percent of that of its US
counterpart in 2000-07, down significantly from 1987-99.

However, the composition of the capital stock in Canada is much more heavily tilted toward
structures: the factories, warehouses, offices and other buildings necessary to run a business.
Most economic sectors in Canada, particularly in goods-producing industries, are more struc-
ture intensive than their US counterparts, many significantly so.

But a large body of research shows that investment in machinery and equipment (M&E), par-
ticularly information and communications technologies (ICTs), rather than structures, is one
of the most important drivers of productivity, because it is the vehicle through which innova-
tions are put to use as well as a strong complement to human capital accumulation and
research and development (R&D) spending in the innovation adoption process (Jorgenson
and Stiroh 2000; Rao, Tang, and Wang 2008; OECD 2003; van der Wiel and van Leeuwen
2004; Fuss and Waverman 2005). A glance at table 3 shows glaring gaps in Canada: in its
investment in M&E, the business sector of the Canadian economy was only three-quarters as
capital intensive as the US in 2000-07, down from over 90 percent during 1987-99. The gap in
investment in ICTs was much larger, at about 50 percent in both periods.
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Table 3: Average capital intensity in Canada and the United States, 1987-2007 (US = 100)
Information and
Machinery and  communications
Total capital equipment’ technologies Structures
1987-99 2000-07 1987-99 2000-07 1987-99 2000-07 1987-99 2000-07
Agriculture, forestry, fishing, and hunting 107.0 104.3 86.2 70.5 119.1 791 156.6 194.4
Mining 103.8 117.7 53.0 80.0 19.8 31.2 136.4 149.6
Oil and gas extraction 86.1 85.8 47.3 100.5 9.6 25.6 108.9 102.3
Mining, except oil and gas 157.7 126.6 59.9 57.0 35.6 35.1 2751 236.5
Utilities 241.2 152.4 93.6 51.0 52.1 73.6 412.9 265.5
Construction 117.0 94.7 112.1 79.2 72.4 14.7 131.8 189.9
Manufacturing 118.1 85.7 128.5 91.1 28.8 36.6 149.8 115.7
Wood products 166.1 165.6 187.8 170.3 91.1 119.4 1701 201.8
Nonmetallic mineral products 115.9 95.5 128.7 102.7 30.5 53.7 136.1 117.7
Primary metals 164.0 162.7 174.0 167.1 55.0 97.5 214.5 225.6
Fabricated metal products 76.3 57.2 80.6 58.2 24.4 28.9 90.1 72.3
Machinery 57.3 33.9 60.2 33.1 11.1 12.3 67.9 47.6
Computer and electronic products 66.4 42.0 80.6 48.7 17.8 37.8 67.5 451
Electrical equipment 57.2 56.9 76.8 83.5 33.9 54.2 54.1 44.9
Transportation equipment 155.0 125.4 172.6 139.8 32.8 44.2 144.4 110.6
Furniture and miscellaneous manufacturing 44.8 43.8 46.8 43.7 17.9 28.4 58.5 62.5
Food, beverage, and tobacco products 71.5 85.5 76.7 89.2 36.5 57.4 81.0 100.2
Textile mills and textile product mills 119.5 101.9 136.6 112.7 71.0 1258 107.5 100.0
Apparel and leather and allied products 79.8 36.0 111.2 43.7 70.5 51.7 74.2 38.0
Paper products and printing 193.8 136.3 208.1 137.1 91.3 73.8 238.6 204.1
Petroleum and coal products 190.1 134.5 44.9 66.2 22.6 26.8 569.3 354.9
Chemical products 124.5 97.3 112.6 79.3 22.4 27.2 157.4 143.4
Plastics and rubber products 84.5 64.0 83.9 65.1 107.9 76.0 105.5 73.0
Wholesale trade 39.8 39.7 32.0 29.9 49.3 45.6 65.8 96.9
Retail trade 47.5 57.5 69.3 70.4 62.9 721 51.4 66.0
Transportation and warehousing 154.6 137.3 85.6 86.8 15.4 19.7 307.7 256.4
Information 96.7 82.2 92.2 82.8 133.6 98.5 116.7 100.9
Finance, insurance and management
of companies 111.0 89.5 130.0 105.4 90.3 72.2 125.8 99.5
Professional, scientific and technical services 31.8 45.8 40.4 45.7 53.4 42.3 26.6 63.7
Administrative and waste management 42.0 41.0 58.3 39.9 66.6 49.9 34.5 51.7
Education, health and social assistance 91.0 85.3 30.6 34.2 6.6 17.8 125.2 131.5
Arts, entertainment and recreation 78.4 48.5 48.5 39.3 184.6  128.7 91.6 53.0
Accommodation and food services 62.2 60.1 32.7 28.3 45.1 471 78.3 83.6
Other services (except public administration) 27.5 34.4 32.3 61.1 69.7  102.1 27.6 27.2
Business sector 126.3 109.8 91.4 74.5 52.0 47.9 159.0 1565.0
Source: Tang, Reo and Li (2010).
Note: Capital intensity is measured using Statistics Canada’s depreciation rates for both countries.
" Includes information and communications technologies.

Table 3 also reveals that the Canadian manufacturing sector is even less ICT intensive than the econ-
omy as a whole: ICT capital intensity was just 36.6 percent of the US level in the post-2000 period,
though that was a slight improvement from 1987-99. In addition, gaps in M&E capital (including
ICTs), R&D and human capital (university education) are significantly positively correlated with the
Canada-US labour productivity gaps. These results suggest that these three interdependent factors
explain a large part of the Canada-US business sector productivity gap and its widening over time.

According to a recent report by the Conference Board of Canada (2011), Canada’s investment
in M&E as a share of GDP remains one of the lowest among 16 peer countries. Canada’s aver-
age M&E investment share in GDP was the second lowest in the 1970s, 1980s and 1990s (only
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France had a poorer record). In the 2000s, Canada improved to 11" among the 16 countries,
but this rise was due to lower investment shares in other countries rather than an increasing
investment share in Canada. Furthermore, although ICTs’ share in M&E investment in Canada
has increased significantly over time, it was significantly lower in Canada than in the US.

It is important to realize that the data in table 3 include only privately funded physical capital
investment and exclude government investments in highways, sewers, airports and seaports,
power generation and transmission, communication networks and the myriad of other long-
lived assets commonly referred to as infrastructure. Such facilities form the foundation that
supports economic activity.

Public infrastructure is a strong complement to the private sector investments in productivity-
enhancing assets and hence is essential to maximize the productivity payoff from private sec-
tor investments in innovation and innovation adoption.

Empirical research done in Canada, the US and elsewhere shows a significant positive impact of
investments in public infrastructure on productivity growth (Brox, 2008). A recent Statistics
Canada study by Gu and MacDonald (2009) suggests that public infrastructure spending could pro-
vide a 17 percent rate of return. Their estimates also show that the growth in public infrastructure
capital accounted for half of the total business sector MFP growth in Canada from 1962 to 2006.

Given the public-good nature of these infrastructure facilities, their provision, delivery and
maintenance has been the responsibility of various levels of governments in all countries.
However, in view of growing fiscal constraints on the public sector, new instruments and part-
nerships (including the provision of infrastructure by the private sector) are being used.

Innovation and technology adoption

The available empirical research strongly suggests that innovation and technology adoption
are by far the most important ingredients for improving the efficiency with which production
inputs are organized and used as well as for the development of new higher-value products
(both of which result in faster MFP). But innovation is a complex process that depends on fac-
tors as diverse as R&D, investments in state-of-the-art machinery and equipment, competitive
pressures related to trade and investment, linkages with other countries, the quality of man-
agement and the availability of venture capital. To complicate matters further, all these factors
are interrelated.’

Innovation activities include R&D spending by the business sector, R&D performed by univer-
sities and governments, imports of R&D services, licensing and purchasing of unembedded
technology, technological training, engineering and consulting services and industrial design.

R&D spending by the business sector is a major input in the innovation process. It is the most
important factor for creating new products and processes and for absorbing new technologies
(OECD 2004; Bernstein 2002; Pages 2010). Hence R&D spending by business is the most
important determinant of innovation and innovation adoption. Research done at the OECD
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(2004) suggests that a 10 percent increase in business sector real R&D spending would eventu-
ally translate into a 1.5 percent increase in MFP and GDP. However, R&D spending impacts
MEP after a 5-to-10-year time lag (Hall, Mairesse, and Mohnen 2009).

Because much knowledge generated by R&D ultimately ends up in the public domain (either
by design or by reverse engineering, plant visits and other efforts to learn from the knowl-
edge of others), there are significant productivity spillovers from R&D throughout the econo-
my and the social rate of return on R&D exceeds the private rate of return. R&D by
universities and governments complements private sector R&D. Innovations from the uni-
versity and government research could be commercialized by the business sector and reap
the full productivity benefits, thereby increasing the private and social rates of return on
business R&D. Consequently, strong government involvement and financial support by gov-
ernment for the business sector and universities are essential for undertaking optimum levels
of R&D in an economy.*

Figure 6: Business R&D as a proportion of GDP, selected OECD Canadian businesses invest less in R&D
countries, 1990 and 2007 than companies in most other OECD coun-
. tries. There is a substantial R&D intensity

W 1990 7 2007 gap vis-a-vis the US business sector; howev-

2 er, the gap narrowed somewhat between
1990 and 2007 (figure 6). Available research
suggests that differences in industrial struc-
ture have accounted for about one-third of
the Canada-US business sector R&D gap.
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1.5+

played a role.

0% The manufacturing sector performs over
half of the business sector R&D in Canada.

But Canada ranked 10" among 12 devel-

8 §§ §2 2% 38252 532

T 8 g &£ &£ 8 £ @ £ F 88 ¢ E - .

o § &5 s 8L g 228 oped OECD economies in 2006 in its R&D-

3 6 o Ea~ . . .

£ 3 3 to-GDP ratio in manufacturing. The

o £ . . . .

Source: OECD (2008). > intensity of manufacturing sector R&D in
Note: Data for Australia, Korea, Japan, Portugal, Spain and the United Kingdom

Canada was less than half of the US level in
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are for 2006.

tries were more R&D intensive than their US counterparts. Moreover, these five industries rep-
resented only about 15 percent of manufacturing value added in Canada (Rao 2010).

Small open economies, such as Canada’s, benefit much more from R&D done in other OECD
economies, especially the US, than from domestic R&D spending for increasing innovation
(Coe and Helpman 1995; Bernstein 2002; Acharya and Keller 2007). Strong international trade
and investment linkages facilitate knowledge and technology transfer and contribute a great
deal to innovation adoption in Canada. Of course, to maximize the productivity benefits from
foreign R&D, a certain amount of domestic R&D is essential.
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Intense competition within and between industries increases incentives to innovate and adopt
new technologies quickly, and to raise productivity. However, the relationship between these
variables is expected to be nonlinear, because very high levels of competition could drastically
reduce the profit margins of firms and hold back innovation and technology adoption.
Research done at the OECD and elsewhere does support the thesis that the relationship
between innovation and competition intensity traces an inverted U-shape; however, it is
unclear what side of this curve Canadian firms are on.

The measurement of competition intensity is not straightforward, because of several concep-
tual and measurement difficulties (Aghion et al. 2005; Ahn 2002). Recent Industry Canada
research suggests that there is a high degree of competition intensity in Canadian manufactur-
ing and service industries, and Canada outperforms the US in many industries. However, it is
important to note that competition intensity is endogenous. It is influenced by a host of fac-
tors such as competition policy, product and labour market regulations, trade and foreign
investment policies, and tax and subsidy policies.

A high degree of trade openness and intraindustry shifting of resources in the Canadian man-
ufacturing sector suggests vigorous competition in most Canadian manufacturing industries.
On the other hand, foreign ownership restrictions in many key service industries might be
constraining competition in these industries.

An important impediment to the entry of new innovative firms and their growth is the lack of
financing. The main source of financing for innovative start-ups is equity capital provided by
venture capitalists. The research done in the US and at the OECD finds that venture capital
activity in an industry significantly increases its patenting, a good measure of innovation out-
come (OECD 2004; Expert Panel on Business Innovation in Canada 2009; Lynch 2010).

Investment in human capital

Improvements in human capital, as measured by education level and work experience of the
labour force, increase productivity and the labour market participation of individuals. Much of
the available literature measures the productivity effects through private returns on education
and experience by correlating wages with the education and experience levels of individuals.

Results from growth accounting research show that improvements in labour quality, measured
by changes in educational attainment and experience, accounted for 25 percent, on average,
of business sector labour productivity growth in Canada from 1981 to 2009. Similar estimates
are obtained for the US (Baldwin and Gu 2009; Jorgenson, Ho, and Stiroh 2008). It is impor-
tant to note these estimates of productivity impacts do not capture the productivity spillovers
from human capital accumulation.

The Canadian workforce is well educated by international standards. The proportion of the
population aged 25-64 with post-secondary degrees, at 49 percent in 2008, is the highest among
OECD countries. However, Canada differs from the United States in that half of of these degrees
are from colleges and vocational schools. If we limit the analysis to university graduates, Canada
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lags behind the US by a considerable margin: the proportion of the working-age population with
university degrees in Canada was 25 percent in 2008, compared with 32 percent in the US.

This difference is important with respect to productivity, because research by Rao, Tang, and
Wang (2002, 2008) strongly suggests that productivity elasticity from university education is
significantly greater than from other types of post-secondary education. It also indicates that
university education is a strong complement to R&D and M&E in the production process. This
is consistent with work by Boothby and Drewes (2006) that shows the wage premium for
workers with nonuniversity post-secondary degrees is only one-quarter to one-third of that for
holders of university degrees.

University-educated workforces and researchers are central to the undertaking of innovation
activities and the adoption of new technologies, the two key drivers of productivity growth.

Although Canada has a higher proportion of population aged 25-64 with university degrees
than many OECD countries, we have a 31 percent gap with the US. Similarly, the proportion
of researchers in total employment is higher than the OECD average, but Canada has a large
gap (30 to 50 percent) vis-a-vis the US, Japan and Nordic countries (Ryan 2010).

Economies of scale and scope

Firm-based productivity research across many countries shows a strong positive correlation
between the firm size and labour productivity, indicating the importance of scale and scope of
operations for productive efficiency. Large firms enjoy greater productivity benefits from longer
production runs and lower per-unit fixed costs than their smaller counterparts. Moreover, because
of this structural productivity disadvantage, small and medium-size enterprises (SMEs) tend to
invest less in innovation and physical and human capital, and and they tend to have less diverse
product markets. These dynamics further exacerbate their productivity and competitiveness prob-
lems over time, creating a vicious cycle of lower size, lower productivity, lower trade and invest-
ment orientation and fewer investments in productivity-enhancing assets (Baldwin, Jarmin, and
Tang 2004; Rao and Ahmad 1996; Pages 2010; Leung, Cesaire, and Yaz 2008).

In 2002, over 99 percent of manufacturing firms in Canada had fewer than 100 employees,
the same percentage as in the US. However, their share of manufacturing employment was 79
percent, and their share of value added was 67 percent. In the US, the shares were 70 percent
and 58 percent, respectively.

The difference in the average firm size between manufacturing firms in Canada and in the US
is largely due to the much larger average number of employees at firms with 500 or more
employees in the US. In short, Canada does not have as many large firms as the US, and the
large firms in the US are much larger than those in Canada.

Research by Almon and Tang (2011a) shows that large manufacturing plants (those with over
1,000 employees) in Canada are as productive as their large US counterparts. On the other
hand, their analysis suggests that the difference in productivity between plants with fewer
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than 1,000 employees in the two countries accounted for over two-thirds of the Canada-US
manufacturing labour productivity gap in 2002. Differences in plant size in the two countries
explained 20 percent of the manufacturing productivity gap.

A recent paper by Tang (2011) suggests that the contribution of the differences in the industri-
al structure to the Canada-US manufacturing sector labour productivity gap increased from 9
percent in 2002 to 20 percent in 2007, while the contribution of the plant size effect to the
productivity gap declined from about 27 percent to over 8 percent in 2007.

Leung, Cesaire, and Yaz (2008) extended the relationship between firm size and productivity in
the Canada-US context to nonmanufacturing industries. They found a significant positive rela-
tionship between firm size and labour productivity and MFP. The relationship is stronger in the
manufacturing sector than in nonmanufacturing industries. The authors’ estimates show that the
differences in employment distribution across firm size categories in the two countries accounted
for approximately 21 percent of the Canada-US gap in labour productivity (expressed as sales per
employee) at the aggregate level and for 48 percent of the gap at the manufacturing level.

In short, the available empirical research indicates that differences in economies of scale account for
a significant part of the Canada-US business sector labour productivity gap. But, from the existing
research, it is difficult to say how much the changes in the firm size distribution in the two countries
contributed to the widening of the business sector productivity gap since 1981, especially after 2000.

Intraindustry shifts in resources (firm dynamics)

Improvements in resource reallocation across firms within industries can contribute signifi-
cantly to improvements in the productivity performance of individual industries, and thus
improve the economy’s aggregate productivity performance. Industries are in constant flux:
low-productivity firms close, high-productivity firms enter the market, and existing firms
can shift resources internally from low-productivity activities to high-productivity activities.
Such dynamics are often referred to as “creative destruction,” in reference to Joseph
Schumpeter’s observation that the entry of creative and innovative firms will eventually
destroy those low-productivity firms that are unable to cope with the new competition.
Microeconomic productivity research done in Canada, the US, Europe and Latin America
shows that firm dynamics are an important determinant of intraindustry shifts in produc-
tive resources and productivity growth (Bartelsman and Doms 2000; Bartelsman,
Haltiwanger, and Scarpetta 2008; Verhoeven 2004; Baldwin and Gu 2011).

For example, firm dynamics made a major contribution to productivity growth in Finland
over the past 35 years or so. They explain about one-third of the overall productivity growth
in Finnish manufacturing since 1975 (Maliranta, Rouvinen, and Yla-Anttila 2010).

Research by Baldwin and Gu (2006, 2011), Chan, Gu, and Tang (2010) and Chan, Tang, and
Gu (2011) shows that firm dynamics contributes from one-third to as much as three-quarters
of labour productivity growth in Canada’s manufacturing and retail trade sectors. 1 suspect
that it is also important for productivity growth in other industries.
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Did the slowdown in firm dynamics contribute to the decline in labour productivity growth
in the manufacturing sector? Recent research by Baldwin, Gu, and Yan (2011) indicates that it
did not do so, and research results for the transportation equipment industry by Chan, Tang,
and Gu (2011) are similar. However, the results for the electronics and electrical products
industry indicate that the slowdown in firm dynamics was responsible for about one-third of
the post-2000 productivity growth slowdown in that industry (Chan, Gu, and Tang 2010).

We do not know whether differences in firm dynamics in the two countries explain some of the
Canada-US business sector labour productivity gap or its widening over time. New comparative
research on firm dynamics in Canada and the US, although very data intensive, would be
extremely useful in getting further insights into the productivity dynamics in the two countries.

Interindustry shifts in resources

All other things remaining constant, shifts in capital and labour from low-productivity (level
as well as growth) industries to high-productivity (level and growth) industries would raise the
overall productivity performance of an economy, and vice versa. In the first half of the 20™
century, the declining share of agriculture as an employer and the rising shares of industry
and services contributed significantly to raising overall labour productivity growth in Canada
and other OECD countries (Nadeau and Rao 2002; Sharpe 2010; Hirshhorn 2011).

Recent papers by Sharpe and Thomson (2010), Hirshhorn (2011), Baldwin and Gu (2009) and
Rao, Sharpe, and Smith (2005) examined how increased shifts in labour input from manufac-
turing to mining, especially oil and gas, and service industries, affected the slowdown of busi-
ness sector labour productivity growth. The results vary from a small negative contribution to
a small positive contribution.

Research by Rao and Lempriere (1992), Nadeau and Rao (2002) and Almon and Tang
(2011a) indicates that the difference in industrial structure between Canada and the US
has not contributed in any significant way to the Canada-US productivity gap, either in
manufacturing or in the economy as a whole over the past 20 years. This is because the rel-
ative productivity advantage of the US in high-tech manufacturing and service industries is
more or less offset by Canada’s relative advantage in resource and resource-based manufac-
turing industries.

However, a recent paper by Almon and Tang (2011b) suggests that interindustry shifts in
labour input might actually have contributed somewhat to the narrowing of the Canada-US
business sector labour productivity gap after 2000, because of a significant increase in the
importance of the mining industry (which has a high level of productivity) in the Canadian
economy. But at the same time, interindustry shifts seem to have widened the Canada-US
labour productivity gap in manufacturing.

Potential policy levers
In summary, investments in physical and human capital, innovation and technology adop-
tion, economies of scale and scope and intra- and interindustry shifts in productive resources
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all play roles (albeit to varying degrees) in the determination of a country’s productivity
growth path. Since they are all highly interrelated, it is difficult to disentangle completely
their individual contributions to overall productivity growth. For instance, increased invest-
ment in information and communications technologies can both cut unit production costs
directly and stimulate additional innovations that lead to increasing investment in R&D. An
example is the dramatic increase in the computerization of the activities of the retail trade
sector in the US and Canada over the last 20 years, especially for purposes of distribution,
timely delivery and inventory control. It resulted in a huge reduction in unit production
costs for the firms that were the leaders in the application of ICTs, such as Walmart, and
increased their market shares, resulting in a significant increase in their R&D, creating a vir-
tuous cycle of innovation and low production costs. Available empirical research also sug-
gests that ICTs and R&D are complements in the production process.

Despite these complexities, table 4 synthesizes the qualitative and quantitative discussion in
this section by assessing the importance of the six major drivers of productivity growth, their
importance in Canada’s poor performance and the ability of public policy to influence them,
as well as the potential policy levers that can be used to address them.

Table 4: Possible causes of Canada’s poor productivity performance
Importance to Importance to Canada’s Ability to be influenced Important policy
Productivity driver productivity growth poor performance by public policy levers
Investment in physical ~ High High (especially High e Corporate tax levels
capital regarding information and depreciation
and communications schedules
technologies) ¢ Public infrastructure
spending
Innovation and High High Medium to high ® R&D support
technology adoption e Trade and FDI
policies
Investment in human High Low Medium to high e Education
capital e | abour market and
immigration
policies
Economies of scale Medium Medium Low to medium * SME policies
and scope e Competition policy
e Trade and FDI
policies
e Tax and subsidy
policies
Intraindustry High Uncertain, Low to medium e Competition policy
shifts in resources probably ® Regulations
(firm dynamics) high ¢ Trade and FDI policies
Interindustry shifts Low Low Low e Competition policy
in resources e Tax and subsidy
policies
¢ Regulations
e Trade and FDI policies
Note: FDI = foreign direct investment.
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Of most relevance to policy-makers are those factors that are highly important to Canada’s
poor productivity performance and on which public policies can have a direct impact. Based
on the voluminous research reviewed in this section, investment in information and commu-
nication technologies and in innovation and technology adoption should be the main proxi-
mate targets for encouragement, and they will be a central focus of the more detailed policy
discussion later in the study.

Another important factor in spurring productivity is the process of firm dynamics, by
which unprofitable firms and plants close down and are replaced by newer, more pro-
ductive ones. The empirical research from other countries shows that such “churning” is
important, because it is the process by which new productivity-enhancing investments
and innovation are deployed. However, the Canadian research shows mixed results: for
the manufacturing sector as a whole, this factor was not an important contributor to the
productivity growth slowdown, but it was a significant factor in the specific manufactur-
ing industries that have been studied (electronic products and electrical equipment).

Economies of scale and scope and interindustry resource shifts are of lesser quantitative impor-
tance than the factors just mentioned, but are nonetheless significant. It was noted earlier that
about 20 percent of the Canada-US productivity gap can be attributed to differences in firm size,
and that very large Canadian firms are as productive as their American counterparts. But scale and
scope economies depend on market size, which is difficult to influence directly through public pol-
icy actions. Public policy can indirectly attempt to help companies grow by using trade and invest-
ment policies to enlarge potential markets and provide opportunities for smaller firms to grow.

Shifting of resources from one industry to another is a process largely determined by market
forces and over which public policies also have only a marginal influence. For instance, high
demand for natural resources, rather than government policy, has enlarged Canada’s mining
sector relative to other sectors of the economy in recent years, and it would be difficult and
counterproductive to attempt to interfere with the sectoral allocation of production resources
in the name of increasing aggregate productivity. By the same token, however, governments
should avoid artificially supporting low-productivity industries via targeted subsidies and
instead adopt policies that keep industry barriers to entry low and expand potential markets
for high-productivity activities, while letting market forces determine the most suitable alloca-
tion of economic activity across sectors.

The important roles of competition and international linkages as framework conditions
for many aspects of productivity growth are evident in table 4: policies to increase trade
and foreign direct investment (FDI) linkages and encourage competition have tangible
effects on four of the six productivity drivers listed there. They are important because
they operate on the demand side rather than the supply side of productivity improve-
ment. Policy tools that encourage productivity-enhancing activities — such as innova-
tion and investment via tax credits, low corporate tax rates, R&D grants and other
methods to lower the cost of those activities — work exclusively on the supply side. But
companies do not decide to invest in equipment and innovation based solely on the cost
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of doing so; they also must be compelled by pressure on the demand side, whether it be
the entry of a new competitor in their market, a desire to sell in new geographic markets
or the exigencies of their existing customers. Competition policy and international trade
and investment linkages, working together, have a direct effect on the demand for high-
er productivity and are as much a part of productivity policies as the more traditional
tools of tax policy and direct grants.

Emerging Challenges

efore examining the policy implications of research findings in detail, it is important to
B identify potential new challenges for raising the speed limit of the Canadian economy
that were perhaps not so prominent in the past. There are a number of adverse trends that will
likely impede Canada’s productivity growth.

Weak demand conditions

An acceleration of the slowdown in labour force growth in Canada and other OECD coun-
tries; the growing competitive challenges from large fast-growing emerging economies,
such as China, Brazil and India; and the large government deficits and debt levels in the
US and European countries are likely to keep the growth in domestic as well as external
demand for Canadian products and services from the US and other OECD countries very
weak in the future.

However, the large emerging economies, such as China, India, Brazil and Indonesia, are
expected to continue to grow at a healthy pace, because of their favourable demographics,
big improvements in physical and human capital and a huge potential to catch up to
advanced countries’ per capita income levels. As a result, the global demand for natural
resources and resource-based products should remain high. In view of Canada’s strong com-
parative advantage in these industries, the vigorous growth in emerging economies could
partially offset the slowdown in demand for Canadian products and services from the US and
other advanced economies. But, given that the extraction of natural resources is becoming
increasingly difficult and expensive, the increased shift in productive resources from manu-
facturing and service industries to resources and resource-based industries could damage the
aggregate productivity growth and would increase the environmental challenges in Canada.

Growth in demand and growth in output are generally positively correlated. Productivity growth
tends to be strong in periods of strong growth in domestic and foreign demand, and weak during
periods of slow growth in demand (Verdoorn'’s Law). In addition, a prolonged period of slow growth
in domestic and foreign demand could also adversely impact the fundamental determinants of pro-
ductivity growth, discussed in the previous section, creating a vicious cycle of low productivity, low
economic growth and weak demand, similar to Japan’s experience over the past 15 years.

Increased obsolescence of skills and capital stock

A related problem is the effect of a sluggish recovery on the obsolescence of skills and capital
equipment. Canada’s economic growth is expected to average less than 2.5 percent in 2011 and
2012. Consequently, the unemployment rate is expected to remain above 7 percent in the
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medium term. More important, the average duration of unemployment and underemployment is
expected to stay high over the next five years. These developments could increase obsolescence of
the skills of the workforce. Similarly, the expected slowdown in domestic and external demand
for Canada’s products and services, the large interindustry shifts in productive resources and rapid
technological changes could also reduce the productivity of existing physical capital.

Strong Canadian dollar

The demand for resources and resource-based products is expected to remain strong in the
future because of the rapid economic growth in large emerging economies, especially China
and India. This is likely to keep real commodity prices and the Canadian dollar high. In addi-
tion, the US dollar is expected to stay generally weak vis-a-vis all major currencies because of
huge government deficits and debt, and the large trade deficit in the US.

The strong currency has two opposing potential effects on productivity. The first is a reduc-
tion in the cost of acquiring machinery and equipment. Canadian firms purchase a large
share of such investment goods from the US, so a strong Canadian dollar lowers their price.
All else being equal, this should stimulate additional investment, which is an important
driver of productivity.

However, all else is not equal. A strong Canadian dollar also reduces demand for exports,
which become more expensive to foreign purchasers. This reduces the profitability of export-
oriented Canadian firms (of which there are many), thus reducing availability of investable
resources. In addition, because productivity tends to be procyclical, the reduction in demand
has a direct adverse impact on short-term productivity trends.

Which one of these possible effects dominates is an empirical question, and Ng and Souare
(2011) demonstrate that the positive impact of a real exchange rate appreciation, by lowering
the cost of M&E investment demand in Canadian industries, is almost completely offset by
the negative effect of the exchange rate appreciation on demand for that investment, due to
the loss of foreign sales. Thus, on balance, a high dollar likely spells productivity challenges as
much as it does opportunities.

Shortages of skilled workers

Technological progress is increasingly becoming skills-biased (Autor, Katz, and Krueger 1998;
Machin, Ryan, and Van Reenen 1998; Pierrard and Sneessens 2002; Mehta and Mohr 2010).
Consequently, the availability of highly skilled employees is crucial for innovation and tech-
nology adoption, a key driver of productivity growth.

In view of the expected slowdown in labour force growth in Canada and other OECD coun-
tries and increasing competition for highly skilled people worldwide, including in the large
fast-growing emerging economies, Canada is likely to face a growing shortage of skilled work-
ers in the future. Such a development would severely constrain the ability of Canadian busi-
nesses to innovate and to quickly adopt new and state-of-the art technologies, thereby
reducing productivity growth.
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There is, however, a small silver lining to the coming skilled-labour shortage. The slowdown
in labour force growth in Canada will raise the price of labour relative to the cost of capital,
thus increasing the capital-labour ratio and labour productivity growth.

Policy Recommendations

anada has two serious productivity problems: slow growth in productivity; and a large and

widening gap with the United States, our largest and most dominant trading partner. Canada
needs to start acting now to address these two major challenges, because we know that the econom-
ic forces that have driven income growth over the past decade — strong labour force growth and
rapidly rising commodity prices — will start to level off and possibly even decline in the decade or
two to come. In addition, the Canadian manufacturing sector has shrunk dramatically in terms of
both output and employment, and the only way for it to turn itself around in the face of a strong
dollar and intense competitive pressures from around the world is to improve its productivity.

Productivity is the outcome of complex interactions of decisions and activities of the private
sector: the millions of Canadian business enterprises, domestic and foreign customers, suppli-
ers, creditors, competitors, employees, universities and governments. It is primarily deter-
mined by the private sector’s investments in employee skills development, physical capital,
and innovation and technology adoption, and by the size and pace of economic adjustment
by businesses to rapidly changing market conditions.

To highlight the urgent importance of addressing the productivity challenges, Canada needs
to make the productivity issue the central focus of all public debates and policy discussions.
Another policy suggestion is to evaluate and disseminate widely the productivity impacts
(both direct and indirect) of all government policies and programs, especially new initiatives.

There is no magic bullet or quick fix to Canada’s productivity problems, and governments
should be careful to focus on those areas where there is a strong economic rationale for inter-
vention and where the research evidence indicates that payoffs are high. The following policy
measures meet both those criteria.

Tax depreciation schedules for capital equipment

One important policy decision has already been taken that strengthens the productive poten-
tial of Canadian firms: the steady reduction in statutory corporate tax rates over the past 12
years. Canada’s federal corporate tax rate is now significantly lower than those of the US and
most other countries. This increases resources available for investment, and several studies
have shown that businesses have indeed responded to tax changes by investing more than
they would have otherwise (Parsons 2008). Corporate tax policy could be made even more
effective if the depreciation rates for investment in machinery and equipment were updated
regularly to reflect more rapid obsolescence, particularly with regard to ICT equipment.

Support for business R&D
Canada provides one of the most generous programs of R&D support to the private sector
among OECD countries. But unlike most OECD countries, Canada relies very heavily on
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indirect tax-based R&D support to Canadian enterprises rather than direct grants. The
Scientific Research and Experimental Development (SR&ED) tax credit is generous in its
amount (20 percent credit for large firms, 35 percent for small firms), its base (the credit
applies to all qualified spending, not just above a certain threshold) and its definition of quali-
fying expenses (fairly broad compared with other countries). Despite this generosity, business
R&D intensity here is significantly lower than in most major developed nations.

Tilting the balance of government support for business R&D toward direct grants would
improve business R&D performance. A Department of Finance assessment of the SR&ED tax
credit concluded that it provides modest net economic benefits, but also conceded that “direct
assistance in the form of grants appears likely to leverage more research than tax credits”
(Parsons and Phillips 2007, 33). But, more important, grants would allow governments to
assess the extent to which those funds actually result in productivity enhancement. The
SR&ED tax credit has no such accountability mechanism, and there have been recent con-
cerns about abuse and fraudulent claims (McKenna 2011).

In addition, governments must do a better job of improving interface and collaboration
between the three important actors in the Canadian innovation system (the business sector,
universities and governments) in order to improve the synergies between them and raise the
overall productivity benefits of R&D spending to Canada. Niosi (2008) points out that the
fruits of the large investments that the federal government makes in university research do
not always reach businesses, in part because the latter are neither involved sufficiently in deci-
sion-making on government grant approvals nor connected to universities via formal partner-
ships or informal networks. Such linkages could also raise overall business sector R&D
intensity (Expert Panel on Business Innovation in Canada 2009; Lynch 2010).

Canada could significantly raise the overall productivity benefits from its innovation and inno-
vation adoption efforts by targeting industries and sectors with significant positive productivity
spillovers on other industries and sectors, such as biotechnology, aerospace, autos and ICT.

Foreign direct investment

As noted earlier, an increase in foreign direct investment flows would address many factors
behind Canada’s productivity conundrum by expanding exports as well as imports; it would also
improve capital formation and competitive intensity and stimulate development and adoption
of innovations (Rao, Souare, and Wang 2010). Expansion of both exports and imports would
improve productivity by increasing the benefits from specialization and scale and scope
economies, raising competition intensity and enhancing knowledge and technology transfers.

In order to attract more of the North-America-bound FDI to Canada and retain existing investments,
Canada needs to clarify and streamline its foreign investment rules and regulations. In addition,
Canada should remove the foreign ownership restrictions in key service industries, especially in net-
work industries, such as telecommunications, air transport and financial services. It is also important
to note that interprovincial barriers to trade and investment reduce Canada’s attractiveness for for-
eign firms (because they make it difficult to serve nation-wide markets) and should be eliminated.
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Nontariff barriers to Canada-US trade

Despite growth in emerging markets for Canadian products and services, the US is and always
will be Canada’s dominant trading partner for the foreseeable future. The Canada-US Free
Trade Agreement and NAFTA have brought large economic benefits to both countries and, as
Trefler (2004) documents, large productivity gains for Canada.

But further steps can be taken. Reduction of nontariff barriers to trade, such as differences in
regulations and food and health safety standards, through harmonization would significantly
stimulate the commercial relations between the two countries and increase competitive pres-
sures to boost productivity. Harmonization of Canadian and US tariffs vis-a-vis third countries
through a customs union would also provide significant economic benefits to both countries
(Ghosh and Rao 200S5), although recent work by Georges and Mérette (2010) indicates that
the magnitude of those benefits may have declined somewhat because of multilateral tariff
reductions in the 1990s.

Trade linkages with large and fast-growing emerging economies

Large emerging economies have been growing at a much faster rate than Canada, the US and
Western European economies. This divergence in growth rates will continue, if not accelerate,
in the future. According to the latest analysis by Goldman Sachs (2009), the economies of
China and India will rank first and third in level of real GDP, respectively, by 2050. Similarly,
the economies of Brazil, South Africa and Indonesia are also expected to grow at a much faster
pace than the OECD economies, because of the large differences in demographics and eco-
nomic development.

Despite its weak commercial linkages with emerging economies, Canada’s trade and invest-
ment flows with them increased significantly because of their relatively faster economic
growth. By improving access to these fast-growing economies, Canada could increase its trade
and investment opportunities a great deal, strengthen its supply chain linkages with these
economies and improve its productivity performance. To significantly improve access to these
markets and strengthen its commercial linkages with the fast-growing economies, Canada
needs to negotiate and sign comprehensive free trade agreements with them, similar to the
one currently being negotiated with India.

Investment in Canada’s transportation and telecommunications infrastructure
Development and maintenance of a high-quality transportation and telecommunications
infrastructure is perhaps one of the most important core roles of government, particularly
in a vast, sparsely populated country such as Canada. It is crucial for the efficient func-
tioning of product, capital and labour markets, it underpins private investment and it
improves the productivity dynamics in Canadian industries. These networks are also criti-
cal for reducing trade costs as well as improving service delivery for Canadian exporters
and importers.

Given that the need for expansion and repair of existing infrastructure has been widely document-
ed, Canadian governments should move beyond the short-term “action plan” designed to combat
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the recent recession and significantly boost resources devoted to improving transportation and
communication networks over the next several years. Of particular importance are initiatives to
assure low-cost reliable broadband availability across the country. As noted earlier, Canadian busi-
nesses lag behind the US and other major OECD countries in investment in ICT equipment.
Further public investment in broadband will help encourage businesses to narrow this gap.

Knowledge Gaps and Research Priorities

espite more than two decades of rigorous empirical research on the determinants of
D productivity in Canada, there is still much that we do not know. Based on my synthe-
sis of productivity drivers and the available research on Canada’s productivity challenges, I
will outline here some of the key knowledge gaps and future research priorities.

> Intraindustry shifts in resources (firm dynamics). With the exception of retail trade, we do not
know much about firm dynamics in Canadian nonmanufacturing industries. Given the
important role intraindustry shifts in productive resources play in productivity growth, it is
extremely important to undertake new research to understand this factors’ contribution to
productivity growth over time. Similarly, it is important to know whether the creative
destruction process in Canada is as dynamic as in the United States.

» Economies of scale and scope. Much of the research on firm size and productivity in
Canadian manufacturing is dated. It is good that the new study by Almon and Tang
(2011a) extended analysis of the role of firm size in the Canada-US manufacturing produc-
tivity gap to 2007, but we need to extend the analysis to industries outside of manufactur-
ing. It is also important to know the role of the distribution of firm size in the Canada-US
productivity gap, and its evolution over time. Another gap in our knowledge is the role
that differences in SME support programs in Canada and the US have played in the evolu-
tion of firm size distribution and productivity in the two countries.

> Demand conditions and productivity growth. Economists have generally ignored the role of
demand in productivity growth. But in view of the expected slowdown in domestic and foreign
demand in Canada and the US in the future, it is important to examine the potential interac-
tion and interdependence between demand conditions and the key drivers of productivity.

> Trade-off between productivity growth and employment growth. Recent European research sug-
gests a trade-off between productivity growth and employment growth. This finding pro-
vides an optimistic outlook for productivity growth in Canada in the future because of the
expected slowdown in labour force growth and employment growth. But this research is
fairly new and is not based on a well-developed theoretical model. Rigorous empirical
research on this important issue, based on a detailed model, will be extremely useful.

> Innovation and technology adoption. Considering its importance in productivity growth,
innovation (or lack thereof) is still poorly understood. The following are some of the key
research gaps in understanding the causes of Canada’s large deficits in innovation and
technology adoption:

> Is there a substantial venture capital funding gap in Canada? If so, why?
> What are the reasons for a weak interface and collaboration between universities and
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the business sector in innovation and technology adoption in Canada?

» Why do Canadian businesses not invest sufficiently in skills development, R&D and
M&E?

» How are human capital, R&D and M&E related to investments in intangibles (such as
computer software, brand equity, firm-specific human capital and organizational
capital) in the production processes of Canadian industries?

» Is the business innovation culture in Canada significantly adversely affected by the
education level of managers and by the corporate ownership structure?

Concluding Remarks

he main objective of this study has been to provide a synthesis of Canada’s productivity
T challenges, examine their possible causes and explore some of the policy and research
implications of the findings.

The analysis shows that Canada has two serious productivity problems: weak productivity
growth and a large and widening business sector productivity gap vis-a-vis the United States,
its largest trading partner. Canada has also been losing ground to other OECD countries. The
problems are broad-based across all Canadian industries, but are particularly acute in the man-
ufacturing sector and are likely to remain, if not increase, in the future.

Inadequate private sector investments in innovation and technology adoption and the slow
and weak adjustment of physical and human capital to rapidly changing market conditions
seem to be largely responsible for Canada’s productivity problems.

In the past decade, despite the serious productivity challenges, the Canadian economy performed
well relative to other OECD countries in terms of economic growth and real income improve-
ments, thanks to stronger employment growth and large gains in trade. However, Canada will not
be able to rely on these sources for future real income gains because of the marked slowdown in
labour force growth and the difficulty of continuously improving its terms of trade. Moreover, the
aging of Canada’s population and the growing competitive challenges from the US and emerging
economies will increase the need for strong productivity growth in the future. Given the urgent
need to address these productivity challenges, Canada should make them the central focus of all
public debates and policy discussions surrounding the economy.

Future productivity improvements will be predominantly determined by the private sector’s invest-
ments in innovation and technology adoption and by the size and pace of economic adjustment in
Canadian industries to changes in the economic environment. Nevertheless, government policies
have a critical role to play in creating an environment in which firms have incentives to make the
investments necessary to boost productivity growth to rates that are sufficient to secure the income
growth and level of government services that Canadians have come to expect, and indeed deserve.
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Notes

1 These data do not include the government sector.

2 Raw comparisons of Canada and US capital stock data tend to
show that US production is significantly more capital inten-
sive. However, comparison of net capital stocks using consis-
tent measures of depreciation reveals very little difference in
aggregate capital intensity. See Tang, Rao, and Li (2010).

3 For further information on these factors affecting innovation,
see Acharya and Keller (2007), Anderson and Gallini (1998),
Bernstein (2002), Bloom (2010), Coe and Helpman (1995),
Donselaar, Erken, and Klemp (2004), Expert Panel on Business
Innovation in Canada (2009), Harris (2002), Nicholson (2009),
OECD (2003, 2004, 2005), Rao, Souare, and Wang (2010), Rao
and Lee-Sing (1995), Rao, Tang, and Wang (2008), Ries (2002),
Trefler (2004) and van der Wiel and van Leeuwen (2004).

4 See Acharya and Coulombe (2006), Bernstein (2002),
Donselaar, Erken and Klemp (2004), Nicholson (2009),
OECD (2004) and Rao et al. (2002).

References

Acharya, R.C., and S. Coulombe. 2006. “Research and
Development Composition and Labour Productivity in 16
OECD Countries.” Industry Canada Working Paper 2006-02.

Acharya, R.C., and W. Keller. 2007. “The Evolution of the
World’s Technology Frontier, 1973-2002.” Industry Canada
Working Paper 2007-03.

Aghion, P.,, N. Bloom, R. Blundell, R. Griffith, and P. Howitt. 2005.
“Competition and Innovation: An Inverted-U Relationship.”
Quarterly Journal of Economics 120 (2): 701-28.

Ahn, S. 2002. “Competition, Innovation and Productivity
Growth: A Review of Theory and Evidence.” OECD
Economics Working Paper 317.

Almon, M.J., and J. Tang. 2011a. “Do Very Large Producers
Contribute to the Canada-U.S. Productivity Gap?: Evidence
from Manufacturing.” Industry Canada (mimeo), October.
Industry Canada Economic Research and Analysis Working
Paper Series.

. 2011b. “Industry Structure Change and Economic
Growth: A Canada-U.S. Comparison.” Industry Canada.
Presented at 45th Annual Canadian Economics Association
Conference, June 4, Ottawa.

Anderson, R.D., and N. Gallini. 1998. Competition Policy and
Intellectual Property Rights in the Knowledge-Based Economy.
Calgary: University of Calgary Press.

Autor, D.H., L.F. Katz, and A.B. Krueger. 1998. “Computing
Inequality: Have Computers Changed the Labour Market?”
Quarterly Journal of Economics 118: 1169-213.

Baldwin, J.R., and W. Gu. 2006. “Plant Turnover and
Productivity Growth in Canadian Manufacturing.”
Industrial and Corporate Change 15 (3): 417-65.

————— 2009. Productivity Performance in Canada, 1961 to 2008:
An Update on Long-Term Trends. Canadian Productivity
Review, no. 25. Ottawa: Statistics Canada.

. 2011. “Firm Dynamics and Productivity Growth: A
Comparison of the Retail Trade and Manufacturing
Sectors.” Industrial and Corporate Change 20 (2): 367-95.

Baldwin, J.R., W. Gu, and B. Yan. 2011. “Accounting for Slower
Productivity Growth in the Canadian Manufacturing Sector
after 2000: Evidence from Micro Data.” Presented at the
annual meeting of the Canadian Economics Association,
June 2-5, University of Ottawa.

Baldwin, J.R., R.S. Jarmin, and J. Tang. 2004. “Small North
American Producers Give Ground in the 1990s.” Small
Business Economics 23 (4): 349-61.

Bartelsman, E.J., and M. Doms. 2000. “Understanding Productivity:
Lessons from Longitudinal Microdata.” Journal of Economic
Literature 38 (3): 569-94.

Bartelsman, E.J., ].C. Haltiwanger, and S. Scarpetta. 2008.
“Cross-Country Differences in Productivity: The Role of
Allocative Efficiency.” University of Maryland.

Bernstein, J. 2002. “A Tour of Innovation and Productivity:
Measurement, Determinants and Policy.” In Productivity
Issues in Canada, edited by S. Rao and A. Sharpe. Calgary:
University of Calgary Press.

Bloom, N. 2010. “Management and Productivity in Canada:
What Does the Evidence Say?” Industry Canada Economic
Research and Analysis Working Paper Series.

Boothby, D., and T. Drewes. 2006. “Post-Secondary Education in
Canada: Returns to University, College and Trades Education.”
Canadian Public Policy 32 (1): 1-21.

Brox, J.A. 2008. “Infrastructure Investment: The Foundation of
Canadian Competitiveness.” IRPP Policy Matters 9 (2).

Carney, M. 2010. “The Virtue of Productivity in a Wicked World.”
Remarks to the Ottawa Economics Association, March.

Chan, K., W. Gu, and J. Tang. 2010. “Industry Mix, Plant
Turnover and Productivity Growth: A Case Study of the
Electronic and Electrical Product Manufacturing
Industry.” Presented at the annual meeting of
Economics Association of Canada, May 28-30,
Université Laval, Quebec City.

Chan, K., J. Tang, and W. Gu. 2011. “Industry Mix, Plant
Turnover and Productivity Growth: A Case Study of the
Transportation Equipment Industry in Canada.”
International Productivity Monitor 21 (Spring): 24-47.

Coe, D.T., and E. Helpman. 1995. “International R&D
Spillovers.” European Economic Review 39 (5): 859-87.

Conference Board of Canada. 2011. “Why Is M&E Investment
Important to Labour Productivity?” Accessed November 8,
2011. http://www.conferenceboard.ca/hcp/hot-
topics/investProd.aspx#anchor2

Coulombe, S. 2011. “Lagging Behind: Productivity and the
Good Fortune of Canadian Provinces.” C.D. Howe Institute
Commentary, No. 331, June.

Dion, R. 2007. “Interpreting Canada’s Productivity Performance
in the Past Decade: Lessons from Recent Research.” Bank of
Canada Review (Summer).

Dion, R., and R. Fay. 2008. Understanding Productivity: A Review
of Recent Technical Research. Discussion paper. Ottawa: Bank
of Canada.

Donselaar, P., H. Erken, and L. Klemp. 2004. “R&D and
Innovation: Drivers of Productivity Growth.” In Fostering
Productivity: Patterns, Determinants and Policy Implications,
edited by G. Gelauff, L. Klomp, S. Raes, and T. Roelandt.
Amsterdam: Elsevier.

Expert Panel on Business Innovation in Canada. 2009.
Innovation and Business Strategy: Why Canada Falls Short.
Ottawa: Council of Canadian Academies.

IRPP Study, No. 25, November 2011

29



Cracking Canada’s Productivity Conundrum

Fuss, M., and L. Waverman. 2005. “Canada’s Productivity
Dilemma: The Role of Computers and Telecom.” Appendix
E, Bell Canada’s Submission to the Telecommunications
Policy Review Panel, Ottawa.

Georges, P., and M. Mérette. 2010. Canada’s Strategic Trade Policy
Options: Deeper Continental Integration or Diversification? IRPP
Study 11. Montreal: Institute for Research on Public Policy.

Ghosh, M., and S. Rao. 2005. “A Canada — U.S. Customs
Union: Potential Economic Impacts in NAFTA Countries.”
Journal of Policy Modelling 27: 805-27.

Goldman Sachs. 2009. “The Long-Term Outlook for the BRICS and
N-11 Post Crisis.” Global Economics Paper 192. Accessed
November 8, 2011. http://www2.goldmansachs. com/our-
thinking/brics/brics-reports-pdfs/long-term-outlook.pdf

Gu, W,, and R. MacDonald. 2009. “The Impact of Public
Infrastructure on Canadian Multifactor Productivity
Estimates.” The Canadian Productivity Review 21, Statistics
Canada cat. 15-206-XWE2008021. Accessed November 8,
2011. http://www.statcan.gc.ca/bsolc/olc-cel/olc-cel?
catno=15-206-XWE2008021&lang=eng

Hall, B.H., J. Mairesse, and P. Mohnen. 2009. “Measuring the
Returns to R&D.” NBER Working Paper 15622.

Harris, R.G. 2002. “Determinants of Canadian Productivity Growth:
Issues and Prospects.” In Productivity Issues in Canada, edited by
S. Rao and A. Sharpe. Calgary: University of Calgary Press.

Hirshhorn, R. 2011. “Impacts of Structural Changes in the
Canadian Economy.” Industry Canada Economic Research
and Analysis Working Paper Series.

Jorgenson, D.W., M.S. Ho, and K J. Stiroh. 2008. “A Retrospective
Look at the U.S. Productivity Resurgence.” Journal of
Economic Perspectives 22 (1): 3-24.

Jorgenson, D.W., and K/J. Stiroh. 2000. “Raising the Speed
Limit: U.S. Economic Growth in the Information Age.”
Brookings Papers on Economic Activity 1: 125-235.

Leung, D., M. Cesaire, and T. Yaz. 2008. “Firm Size and
Productivity.” Bank of Canada Working Paper 2008-45.

Lynch, K. 2010. “Making Innovation Make Sense.” Paper pre-
sented at the “Innovation Next” conference, Public Policy
Forum, Toronto, May 27.

MacDonald, R. 2008. The Terms of Trade and Domestic Spending.
Insights on the Canadian Economy, no. 18. Ottawa:
Statistics Canada.

Machin, S., A. Ryan, and J. Van Reenen. 1998. “Technology and
Changes in Skills Structure: Evidence from Seven OECD
Countries.” Quarterly Journal of Economics 113 (4): 1215-44.

Maliranta, M., P. Rouvinen, and P. Yla-Anttila. 2010. “Finland’s
Path to the Global Productivity Frontier through Creative
Destruction.” International Productivity Monitor 20 (Fall): 68-84.

McKenna, B. 2011. “Flawed R&D Scheme Costs Taxpayers
Billions.” Globe and Mail, March 12.

Mehta, A., and B.A. Mohr. 2010. “Rising College Premiums in
Mexico: Skill Biased Technical Change or Structural
Transformation?” Paper presented at the Seventh Midwest
International Economic Development Conference, April 16-
17, University of Minnesota.

Mulroney, B. 2010. “Productivity: Canada’s Weakest Link.”
Policy Options 32 (10). Montreal: Institute for Research on
Public Policy.

Nadeau, S., and S. Rao. 2002. “The Role of Industrial Structure
in Canada’s Productivity Performance.” In Productivity Issues
in Canada, edited by S. Rao and A. Sharpe. Calgary:
University of Calgary Press.

Ng, E., and M. Souare. 2011. “Investment and Exchange Rate
Movements: Canadian Evidence.” Paper presented at the
annual meeting of the Canadian Economics Association,
June 2-5, University of Ottawa.

Nicholson, P. 2009. “Innovation and Business: Why Canada
Falls Short.” International Productivity Monitor 18 (Spring):
51-71.

Niosi, J. 2008. “Connecting the Dots between University
Research and Industrial Innovation.” IRPP Choices 14 (14).

OECD (See Organisation for Economic Co-operation and
Development)

Organisation for Economic Co-operation and Development
(OECD). 2003. ICT and Economic Growth: Evidence from
OECD Countries, Industries and Firms. Paris: OECD.

——— 2004. Understanding Economic Growth. Basingstoke, UK:
Palgrave Macmillan.

—— 2005. “Product Market Competition in OECD
Countries: A Synthesis.” Economics Department Working
Paper 1-2005-17.

——— 2008. Main Science and Technology Indicators.
November. Paris; OECD.

Pages, C., ed. 2010. The Age of Productivity: Transforming
Economies from the Bottom Up. New York: Inter-American
Development Bank and Palgrave Macmillan.

Parsons, M. 2008. “The Effect of Corporate Taxes on Canadian
Investment: An Empirical Investigation.” Department of
Finance Working Paper 2008-01.

Parsons, M., and N. Phillips. 2007. “An Evaluation of the Federal
Scientific Research and Experimental Development Tax Credit.”
Department of Finance Working Paper 2007-08.

Pierrard, O., and H. Sneessens. 2002. “Low Skilled
Unemployment, Biased Technological Change and Job
Competition.” IRES, Université Catholique de Louvain .
Accessed November 9, 2011. http://ftp.iza.org/dp784.pdf

Rao, S. 2010. “Canada’s Productivity Performance and
Challenges.” Industry Canada (presentation deck).

Rao, S., and A. Ahmad. 1996. “Canadian Small and Medium-
Sized Enterprises: Opportunities and Challenges in the Asia-
Pacific Region.” In The Asia Pacific Region in the Global
Economy: A Canadian Perspective, edited by R.G. Harris.
Calgary: University of Calgary Press.

Rao, S., A. Ahmad, W. Horsman, and P. Kaptein-Russell. 2002.
“The Importance of Innovation for Productivity.” In
Productivity Issues in Canada, edited by S. Rao and A. Sharpe.
Calgary: University of Calgary Press.

Rao, S., and C. Lee-Sing. 1995. “Governance Structure,
Corporate Decision-Making and Firm Performance in North
America.” In Corporate Decision-Making in Canada, edited by
R. Daniels and R. Morck. Calgary: University of Calgary
Press.

Rao, S., and T. Lempriere. 1992. Canada’s Productivity
Performance. Ottawa: Economic Council of Canada.

Rao, S., A. Sharpe, and ]J. Smith. 2005. “An Analysis of the Labour
Productivity Growth Slowdown in Canada since 2000.”
International Productivity Monitor 10 (Spring): 3-23.

Rao, S., M. Souare, and W. Wang. 2010. “Canadian Inward and
Outward Direct Investment: Assessing the Impacts.” In
Exporter Dynamics and Productivity, edited by D. Ciuriak.
Ottawa: Foreign Affairs and International Trade Canada.

Rao, S., J. Tang, and W. Wang. 2002. “The Importance of Skills
for Innovation and Productivity.” International Productivity
Monitor 7 (Fall): 24-38.

—— 2008. “What Explains the Canada-US Labour
Productivity Gap?” Canadian Public Policy 34 (2): 163-92.

Ries, J. 2002. “Foreign Investment, Trade and Industrial
Performance: Review of Recent Literature.” In Productivity
Issues in Canada, edited by S. Rao and A. Sharpe. Calgary:
University of Calgary Press.

30

IRPP Study, No. 25, November 2011



Cracking Canada’s Productivity Conundrum

Ryan, A. 2010. “Trends in Productivity: History, Prospects and
Policy.” Industry Canada (presentation deck), February.

Sharpe, A. 2010. “Can Sectoral Reallocations of Labour Explain
Canada’s Abysmal Productivity Performance?” International
Productivity Monitor 19 (Spring): 40-5.

Sharpe, A., and E. Thomson. 2010. “Insights into Canada’s
Abysmal Post-2000 Productivity Performance from
Decomposition of Labour Productivity Growth by Industry
and Province.” International Productivity Monitor 20 (Fall):
48-67.

Tang, J. 2011. "Are Small Producers Driving the Canada-US
Labour Productivity Gap? Recent Evidence from
Manufacturing." Presented at the annual meeting of the
Canadian Economics Association, June 2-5, University of
Ottawa.

Tang, J., S. Rao, and M. Li. 2010. “Sensitivity of Capital Stock
and Multifactor Productivity Estimates to Depreciation
Assumptions: A Canada-U.S. Comparison.” International
Productivity Monitor 20 (Fall): 22-47.

TD Economics. 2005. “Canada’s Productivity Challenge.”
October §.

— 2010. “The Productivity Puzzle: Why Is the Canadian
Record So Poor and What Can Be Done about It?” June 3.

Trefler, D. 2004. “The Long and Short of the Canada-U.S. Free
Trade Agreement.” American Economic Review 94 (4): 870-95.

. 2007. “Agenda for Canada’s Prosperity.” Presentation
to Woodrow Wilson International Center for Scholars,
Canada Institute on North American Issues, September 24.

van der Wiel, H., and G. van Leeuwen. 2004. “ICT and
Productivity.” In Fostering Productivity: Patterns, Determinants
and Policy Implications, edited by G. Gelauff, L. Klomp, S.
Raes, and T. Roelandt. Amsterdam: Elsevier.

Verhoeven, W. 2004. “Firm Dynamics and Labour Productivity.”
In Fostering Productivity: Patterns, Determinants and Policy
Implications, edited by G. Gelauff, L. Klomp, S. Raes, and T.
Roelandt. Amsterdam: Elsevier.

IRPP Study, No. 25, November 2011

31



Other Related IRPP Publications

Securities Regulation in Canada: The Case for Effectiveness
Pierre Lortie, commentary by Thomas Hockin
IRPP Study, no. 19 (October 2011).

Labour Force Participation of Older Displaced Workers in Canada: Should I Stay or
Should I Go?

Ross Finnie and David Gray

IRPP Study, no. 15 (February 2011)

Canada’s Strategic Trade Policy Options: Deeper Continental Integration or
Diversification?

Patrick Georges and Marcel Mérette

IRPP Study, no. 11 (December 2010)

Dispelling Canadian Myths about Foreign Direct Investment
Walid Hejazi
IRPP Study, no. 1 (January 2010)

“Shoring Up the Competitive Posture of Canadian Manufacturers: What Are the
Policy Levers?”

James Brox and Jeremy Leonard

IRPP Choices, vol. 15, no. 4 (May 2009)

“Connecting the Dots between University Research and Industrial Innovation”
Jorge Niosi, commentaries by Indira Samarasekera and Ilse Treurnicht
IRPP Choices, vol. 14, no. 4 (October 2008)

“Infrastructure Investment: The Foundation of Canadian Competitiveness”
James A. Brox
IRPP Policy Matters, vol. 9, no. 2 (August 2008)

“Innovation and the Productivity Problem: Any Solutions?”
Donald McFetridge
IRPP Choices, vol. 14, no. 3 (April 2008)



About This Study

This publication was published as part of the Competitiveness, Productivity and Economic Growth research pro-
gram under the direction of Jeremy Leonard. The manuscript was copy-edited by Barbara Czarnecki, proofreading
was by Zofia Laubitz, editorial coordination was by Francesca Worrall, production was by Chantal Létourneau, art
direction was by Schumacher Design and printing was by AGL Graphiques.

Someshwar Rao is a research fellow at the Institute for Research on Public Policy. He has published extensively
on microeconomic and macroeconomic issues, including multinationals in North America, foreign direct investment,
service-sector productivity, corporate governance, offshoring, innovation and Canada’s relations with Asia-Pacific.
He was director of the Productivity and Competitiveness Analysis Directorate at Industry Canada, and served as a
senior economist at the Economic Council of Canada for over 15 years. He was awarded a Queen Elizabeth ||
Golden Jubilee Medal in 2002 for his contribution to policy research on productivity, North American economic inte-
gration and foreign direct investment.

To cite this document:
Rao, Someshwar. 2011. Cracking Canada’s Productivity Conundrum. IRPP Study 25. Montreal: Institute for
Research on Public Policy.



R?P

Founded in 1972, the Institute for Research on Public Policy is an independent,
national, bilingual, nonprofit organization. The IRPP seeks to improve public policy
in Canada by generating research, providing insight and sparking debate on current
and emerging policy issues facing Canadians and their governments. The Institute's
independence is assured by an endowment fund, to which federal and provincial
governments and the private sector contributed in the early 1970s.

Fondé en 1972, I'Institut de recherche en politiques publiques est un organisme
canadien indépendant, bilingue et sans but lucratif. LIRPP cherche a améliorer les
politiques publiques canadiennes en effectuant des travaux de recherche, en
mettant de I'avant de nouvelles perspectives et en suscitant des débats sur les
grands enjeux actuels et les défis a venir pour le Canada. L'indépendance de
I'Institut est assurée par un fonds de dotation établi au début des années 1970
grace aux contributions des gouvernements fédéral et provinciaux ainsi que du
secteur prive.

Copyright belongs to the IRPP. To order or

request permission to reprint, contact:

IRPP
1470 Peel Street, Suite 200
Montreal, Quebec H3A 1T'1
Telephone: 514-985-2461
Fax: 514-985-2559
E-mail: irpp@irpp.org



