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T he most important high-level driver of produc-
tivity is innovation, which is itself the result of
complex and poorly understood interactions

between research and development, education,
investment and a host of other factors. The goal of
this project is to examine the channels by which
efforts to improve Canada's innovation performance
can result in productivity improvements. 

L e levier essentiel de la productivité est l’innova-
tion, elle-même le résultat d’interactions com-
plexes et souvent mal comprises entre la

recherche-développement, l’éducation, l’investisse-
ment et une multitude d’autres facteurs. Ce projet vise
à examiner différentes mesures permettant de favori-
ser l’effort d’innovation au Canada et, par con-
séquent, d’améliorer la productivité. 
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Introduction

T he Canadian manufacturing sector is in the
midst of an unprecedented economic crisis, hav-
ing endured nearly three years of declining out-

put growth, with more hard times to come. While the
recent weakness can be attributed to the faltering US
economy, Canadian manufacturers suffer from a
longer-term structural problem. Manufacturing pro-
ductivity — which is a fundamental determinant of the
sector’s competitiveness — has increased less than 10
percent in Canada since 2000, compared with 37 per-
cent in the United States. Given that the United States
is Canada’s largest trading partner, this trend bodes
poorly for the manufacturing sector, even after the
worst of the current economic slowdown is behind us. 

This study examines the many interrelated factors
affecting labour productivity in Canadian manufac-
turing. There is indeed a large productivity gap
between Canada and the United States, which has
widened considerably since the mid-1990s. That it
has done so in the wake of the North American Free
Trade Agreement (NAFTA), which was intended in
part to broaden market access, increase competitive
pressures and stimulate productivity improvements,
presents a conundrum for policy-makers.

Why has this productivity gap not closed in the
wake of continental free trade? A number of reasons
have been suggested: (1) Canadian firms remain too
small to exploit economies of scale fully; (2) invest-
ment in productive capital broadly conceived (includ-
ing machinery and equipment, public infrastructure,
information and communications technology, as well
as foreign direct investment) might be insufficient; (3)
Canadian manufacturers might not be innovative
enough; and (4) the skill level of Canadian workers
might be too low.

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

James A. Brox and 
Jeremy Leonard



Labour Productivity in Canadian
Manufacturing

L abour productivity — which measures the market
value of the output that a worker can produce in
one hour — is a fundamental indicator of the eco-

nomic health of the manufacturing sector. Figure 1
shows that Canada recently has underperformed, both
compared to its own history and, more important, to the
United States. Labour productivity grew faster in Canada
than in the United States in the years following the 1988
Canada-US Free Trade Agreement (FTA), nearly erasing
the small gap by the mid-1990s. However, following the
1994 NAFTA, which brought Mexico into the continental
free trading zone and further reduced Canada-US trade
barriers, the gap grew significantly. There was a slight
reversal in the early 2000s, but the gap is still on the
order of 25 percent in favour of the United States. 

Why is this productivity gap of concern? There are
several reasons, but perhaps the most important is that
it means lower and more slowly growing manufactur-
ing wages. Because labour productivity measures the
“value” of what workers bring to a company, it sets an
effective ceiling on potential increases in hourly com-
pensation consistent with firm profitability. Figure 2
shows hourly manufacturing wages in Canada and the
United States, and the patterns are similar to those in
figure 1.1 The manufacturing sector has long prided
itself on providing well-paid jobs, but in the midst of
sluggish productivity growth, it is increasingly difficult
for firms to do so.

We survey the literature on these factors and
explore their possible relationship to lagging pro-
ductivity growth. All play at least some role in the
productivity gap, but the most pressing issue to
address is the low capital intensity of manufactur-
ing firms. Investment in physical capital broadly
defined — including private investment in machin-
ery, structures and information technology as well
as public investment in the infrastructure that
undergirds these private investments — typically
accounts for well over half of improvements in pro-
ductivity growth. Canada performs poorly on all
these measures, yet this could be addressed by fair-
ly straightforward changes to tax, spending and
regulatory policies. 

Innovation is the second pillar of strong produc-
tivity; here, the evidence suggests that Canadians,
while not lacking in new ideas, seem less able to
reap economic benefits from them. “Innovation”
too often is code for investment in research and
development (R&D) spending, but it should be
viewed more broadly. The Canada-US R&D gap has
narrowed considerably over the past 15 years, but
other factors that are complementary to R&D —
such as technologies embodied in both domestic
and foreign investment and the ability of informa-
tion and communications technology (ICT) to reor-
ganize production processes more efficiently — are
critical to making sure that the economic benefits
of innovation come to fruition.

A third important issue is the effective use of
workers’ skills. While the Canadian workforce is
one of the best educated in the world, a surprising
number of Canadians say they feel overqualified for
their job; at the same time, there exist pockets of
labour shortages for certain skilled trades. In addi-
tion, a large body of evidence shows that immi-
grants have trouble finding jobs in their
professional fields. Structural impediments to
labour mobility — most notably, uncoordinated
provincial professional accreditation procedures
and the inability to assess immigrants’ work experi-
ence and credentials accurately — prevent these
workers from easing the skilled-labour shortages
that exist in some areas. These accreditation proce-
dures need to be harmonized to exploit the full
potential of Canada’s world-class labour force.
There is also some evidence that the managerial
and creative skills of Canadian workers might be
substandard. 
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Figure 1
Labour Productivity: Manufacturing Output per
Hour, Canada and the United States, 1981-2007

Sources: Statistics Canada; US Department of Labor, Bureau of Economic
Analysis and Bureau of Labor Statistics.
Note: The US data were converted to Canadian dollars using purchasing power
parity exchange rates. 
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opportunities to expand Canadian production, thus
allowing firms to reap productivity gains through
greater economies of scale. Finally, continental free
trade would enable large overseas firms (such as
Japanese and European automakers) to locate produc-
tion facilities in Canada to serve the entire North
American market.

There is certainly no doubt that the Canada-US
FTA and NAFTA increased Canadian international
trade. Figure 3 shows that exports’ share of GDP,
which had hovered in the 25 to 30-percent range
throughout the 1980s, rose dramatically to a peak of
45 percent in 2000 before falling back somewhat in
the wake of the 2001 US recession and, more recently,
the appreciation of the Canadian dollar. Imports also
increased, but to a slightly lesser extent, allowing
Canada to run consistent trade surpluses.

Canadian trade has also become more concentrat-
ed in North American markets. In 1990, 69.2 percent
of Canadian merchandise imports came from the
United States; by 2007, 76.3 percent did so. With
respect to exports, the concentration was even more
dramatic, with US-bound exports peaking at 85.9
percent of the total in 1999 before falling back to
76.9 percent by 2007. Approximately 50 percent of
Canadian exports to the United States are raw materi-
als and energy products,2 while Canadian imports
from the United States are concentrated in manufac-
tured goods, including machinery and equipment. 

On the more fundamental question of whether this
increase in trade flows was accompanied by produc-
tivity improvements, the evidence is much more
mixed. In a seminal paper, Trefler (2004) finds that
productivity increased by 15 percent in the 10 years
following the 1988 Canada-US FTA in those indus-
tries most affected by US imports and by 14 percent
in export-intensive industries. It is of interest that
these improvements primarily reflect the closure of
inefficient plants and the growth of high-productivity
plants, rather than improvements in economies of
scale brought about by access to the large US market.

These productivity gains stalled, however, beginning
in the mid-1990s. Canada’s “competitiveness” since
then, in the form of continued strong export growth
and consistent trade surpluses, has been made possible
by a weak currency. From 1997 to 2004, the Canadian
dollar typically fluctuated between 65 and 75 US cents,
well below the 85 cents that is more consistent with
economic fundamentals. By keeping export prices low
in foreign markets and import prices high in domestic
markets, the weak dollar allowed Canadian

A closely related issue is the importance of pro-
ductivity to global competitiveness. The flip side of
strong productivity growth is lower production costs,
which improve the competitive posture of both
exporters in foreign markets and domestic firms vis-
à-vis imports in the domestic market. In addition,
strong productivity is an important measure of mar-
ket efficiency and thus is a factor in firms’ decisions
about where to locate production facilities.

The Backdrop: Canada-US Free
Trade and Its Impact on
Manufacturing Production

E conomists long argued that labour productivity
in Canadian manufacturing was relatively low
because of market inefficiencies that persisted

due to protective tariffs. Historically, the tariff system
was a remnant of colonial days, with a preference for
trade with other parts of the British Empire. One of
the main predicted benefits of free trade with the
United States was the gains in efficiency resulting
from a rationalization of production as manufacturers
were forced to adjust to competitive pressures with-
out the shielding offered by this tariff wall. The gains
from free trade, it was argued, would come from
Canada’s shedding inefficient low-productivity jobs
and reallocating them to more productive companies
and industries. In addition, by increasing access to
the US market, free trade was expected to create
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Figure 2
Average Hourly Manufacturing Wage,
Canada and the United States, 1981-2007

Sources: Statistics Canada; US Department of Labor, Bureau of Labor
Statistics.
Note: The US data were converted to Canadian dollars using purchasing power
parity exchange rates. 



ductivity problem, for which a number of reasons have
been suggested. What is the evidence for each of these
possible causes, and to what degree might policy levers
be effective in addressing them?

Scale economies: “bigger is better”
Elementary economics shows that, up to a point, bigger
is better in terms of productivity. Larger plants can bet-
ter exploit the efficiencies of mass production and have
longer production runs to spread fixed costs over a
larger amount of production, hence lowering unit costs
relative to smaller plants. This is particularly true for the
manufacturing sector: data show that firms with 100 or
more employees are, on average, 80 percent more pro-
ductive than those with fewer than 100 (Leung, Meh
and Terajima 2008). Canada’s manufacturing sector is
characterized by relatively more small and medium-
sized firms than is that of the United States, but the dif-
ference is not as striking as the relative sizes of the
respective economies might suggest. Table 1 shows that
half of US manufacturing sector employees work for
firms with 500 or more employees, compared with just
over 40 percent in Canada. This suggests there is modest
room for scale-driven productivity improvements in
Canada (see Baldwin and Tang 2003; Sharpe 2003). 

In theory, free trade should have caused average
Canadian plant size to converge with that in the United
States, because plants on both sides of the border could
serve the same large continental market. The geograph-
ic, cultural and political reality is, however, that north-
south trade flows are far smaller than would be
expected in a borderless world. Despite the absence of
tariffs, the Canada-US border still serves as a real
obstacle to full exploitation of the US market. Helliwell
(1996) suggests that the “border effect” is very large:
interprovincial trade is 20 times greater than trade
between provinces and states of comparable population
and geographic proximity. Brox (2001) finds, however,
that NAFTA has resulted in the diversion of 6.2 percent
of interprovincial trade to the United States, somewhat
mitigating the border effect. More recent work by
Vigfusson (2008) indicates that the border continues to
present a marketing and regulatory, if not economic,
barrier to US market access.

In the aggregate, there is considerable room for effi-
ciency gains from expanding the scale of Canadian manu-
facturing operations. The simplest indicator of
scale-related efficiency is the cost elasticity of production,
which essentially measures the degree to which unit costs
would change in the event of a given change in produc-
tion. Brox (2006, 2007) finds strong positive economies of

manufacturers to prosper even as productivity growth
lagged. The rapid appreciation of the Canadian dollar
since mid-2005 has been a rude awakening.

Some economists have argued that the competitive
pressures of free trade would lead to lower employ-
ment, lower wages and a weaker manufacturing sector.
One study demonstrates that the effect of domestic tar-
iff reductions in the Canada-US FTA on employment
varied dramatically depending on firms’ productive
efficiency: less efficient firms reduced employment by
20.8 percent from 1988 to 1994, but highly efficient
firms increased employment by 6.1 percent
(LaRochelle-Côté 2007). This is consistent with the
notion that liberalized trade encourages a redeploy-
ment of resources to higher-productivity uses and sug-
gests that the FTA was successful in this regard.
Analysis over a longer period by Wright and Holt
(2007) shows conclusively that, in Canada, manufac-
turing employment increased considerably in the years
following the implementation of NAFTA — in sharp
contrast to a steady decline in the United States — and
manufacturing’s share of the economy increased
throughout the 1990s. With regard to wages, Canadian
manufacturing pay, although it remains below US lev-
els, continues to increase (see figure 2).

Why Does the Canada-US
Manufacturing Productivity Gap
Persist?

F ree trade has provided numerous benefits to
Canadian manufacturers, including modest pro-
ductivity gains, but it has not solved the pro-
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each country have not changed appreciably since
1997, which implies that this effect is likely not an
important factor in the recent sharp divergence of
Canada-US productivity trends.

Baldwin and Gu (2004) report that trade-led pro-
ductivity growth is due not so much to plant size as
to the degree to which it encourages product special-
ization, which allows for the exploitation of scale
economies. The key point here is that, in multi-plant
firms, product specialization allows each plant to
concentrate on individual types of output. For exam-
ple, under NAFTA, Canadian auto plants were
assigned a unique product line, with other models
being imported from US plants. 

In a similar vein, Callen, Morel and Fader (2005)
argue that process is more important than plant size
in determining efficiency and average cost perform-
ance. They conclude that changes in management
accounting and control procedures are required to
gain maximum efficiency from advanced manufac-
turing practices such as just-in-time production. Their
findings are based on analysis of the production of
the same types of products, and thus cost reductions
could be attributed to differences in process — for
example, the use of just-in-time production versus
conventional manufacturing processes. Research on
just-in-time production by Brox and Fader (1997,
2002) reaches a similar conclusion. 

It is clear from the available evidence that “bigger is
better” when looking for productivity gains. Larger
plant size is compatible with product specialization,
better utilization of capital and specialization of labour
through longer production runs. Moreover, average
plant size is somewhat smaller in Canada than in the
United States. Nonetheless, the growing importance of
small and medium-sized manufacturing enterprises is
not unique to Canada; the same basic trend is occur-
ring in the United States, where smaller firms have
acquired a larger share of the manufacturing sector.

scale in Canadian manufacturing: a 10-percent increase
in scale would actually lower unit production costs (and,
in turn, boost productivity) by 2.5 percent. 

Daly (1998) argues that the failure of the produc-
tivity gap to close following the Canada-US FTA was
the result of the rapid growth in small and medium-
sized manufacturing enterprises in Canada. He notes
a similar increase in small US firms, but the increase
was relatively greater in Canada. Noting the impor-
tance of export-led growth in Canadian manufactur-
ing since 1989, Daly suggests that small
Canadian-owned firms have benefited more from the
increase in exports, but have not had the gains in
labour productivity experienced by the larger for-
eign-owned firms in the sector. 

Extending Daly’s analysis, Baldwin, Jarmin and
Tang (2004) examine the trend in the importance of
small producers in the Canadian and US manufactur-
ing sectors from the early 1970s to the late 1990s.
They find a common North American trend in
changes in plant size: small plants in both countries
increased their share of employment up to the 1990s,
but this share has remained fairly constant since, in
both countries. Over the entire period, small firms’
share of output increased less than their share of
employment, implying falling relative labour produc-
tivity. The authors conclude that the similarity in the
trends in the two countries suggests that the causes
are similarities in the technological environment
rather than country-specific factors. This suggests
that differences in economies of scale are not the
main explanation of the labour productivity gap.
Further, Britton (1998) claims that industrial produc-
tivity gains resulting from trade agreements appear to
come more from specialization within industries than
from scale economies. 

More recent analysis by Leung, Meh and Terajima
(2008) offers a more nuanced view. They compile
productivity and employment data for five classes of
firm size in the United States and Canada over the
period 1984-97. Applying the US firm size distribu-
tion to the Canadian productivity data allows them to
isolate the productivity effect of differences in the
distribution of firm size. They find that this factor
accounted for just over 50 percent of the Canadian-
US labour productivity gap in manufacturing as of
1997. The remainder is due to the fact that, with the
exception of medium-sized firms (those with between
100 and 499 employees), all firm-size groups in
Canada are less productive than their US counter-
parts. The authors add that firm size distributions in

Table 1
Manufacturing Employment by Firm Size, Canada
and the United States, 2005 (Percent of Workers
Employed)

Canada United States

Small firms 22.7 18.3
(fewer than 20 employees)

Medium-sized firms 36.5 31.8
(20 to 499 employees)

Large firms 40.8 49.9
(more than 500 employees)

Sources: Statistics Canada; US Department of Labor, Bureau of Labor Statistics.



productivity gap, with special focus on the importance
of foreign direct investment (FDI), public infrastructure,
and information and communications technology.

Compared to that of the United States, Canada’s is a
capital-poor economy. As a percentage of gross domes-
tic product (GDP), US businesses employ almost 50 per-
cent more nonresidential physical capital than their
Canadian counterparts, and the gap has not changed
appreciably over the past 30 years (figure 4, panel a).
Given a gap of this magnitude and the critical impor-
tance of physical capital, one might say that the
Canadian economy is like an accountant trying to
manage the books with a first-generation computer. 

The story is much the same for the manufacturing
sector, but here the gap between the two countries has
widened even more dramatically in the past 15 years
(figure 4, panel B).3 Despite the evidence of some
rationalization following the implementation of

There is little evidence that differences in the scale of
production are a major explanation for the widening
productivity gap between Canada and the United
States in recent years.

That being said, the fact remains that big firms are
more productive than small ones, and Canada could
enable incremental advances in firm productivity by
addressing some of the obstacles that discourage
companies from growing. Lack of market access is
one such factor and, as we have seen, the border
remains both a practical and a psychological obstacle
to the US market for many Canadian manufacturers.
Canada therefore should continue discussions with
the United States about streamlining border adminis-
tration to make it as efficient as possible while
respecting legitimate concerns about security — see
Hart (2007) for specific policy options.

In addition, some tax policies designed to encour-
age small business development have the perverse
effect of discouraging such firms from expanding. For
instance, the combined federal-provincial corporate
tax rate averages 16.5 percent for businesses with
incomes of less than $500,000, but jumps to 33.5 per-
cent thereafter, which dulls the incentive to expand.
The Harper government has committed to lowering the
standard federal statutory corporate tax rate to 15 per-
cent by 2012, which should reduce this disincentive.

Finally, competition policy, at times, has prevented
mergers and acquisitions in the name of reducing mar-
ket power in domestic markets. In a globalized econo-
my, however, decisions on mergers and acquisitions
must also take into account their potential effects on
international competitiveness, including both the abili-
ty to reap gains from increasing plant scale and the
potential for additional foreign direct investment. 

Physical capital
Another critical determinant of a firm’s productivity
is the capital equipment at its disposal: a worker can
dig a trench faster with a bulldozer than with a
shovel, and an accountant can manage the books
more effectively with a state-of-the-art computer
than with a calculator. The quantity and quality of
physical capital available have a direct impact on
labour productivity, and most long-run empirical
analyses indicate that, in Canada and the United
States, investment in physical capital is responsible
for well over 50 percent of observed increases in
labour productivity (Baldwin and Gu 2007;
Jorgenson, Ho and Stiroh 2008). This section looks at
the role of physical capital in the Canada-US
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marginal rate on Canadian manufacturers has fallen
dramatically, from 37.1 percent in 2005 to 19.3 per-
cent in 2008 (the corresponding numbers for the
United States are 35.8 percent and 25.4 percent).
Despite this relief, other taxes on capital exist at the
provincial level: six provinces (Manitoba,
Saskatchewan, New Brunswick, Nova Scotia, Quebec
and Ontario) levy direct taxes on firms’ capital stocks,
and four (Manitoba, Saskatchewan, British Columbia
and Prince Edward Island) impose provincial sales
taxes on machinery and equipment.4

In addition, the 2009 federal budget provides for a
temporary acceleration of capital cost allowances for
investments in manufacturing machinery and invest-
ment, such that the cost can be deducted over two
years. Though the motivation for this is the cyclical
economic downturn, lowering effective taxes on such
investment is also sound long-run policy to improve
competitiveness. Policy-makers should be open to the
possibility of extending this measure if it proves
effective at stimulating investment.

Another factor in the cost of investment is the
Canadian-US dollar exchange rate. Since most
machinery and equipment is imported from the
United States, a weak Canadian dollar raises equip-
ment costs. The recent appreciation of the Canadian
dollar, therefore, provided a significant opportunity
for manufacturers to narrow the investment gap
(Brox 2008a) by lowering the cost of machinery
imported from the United States. Indeed, Canadian
investment in machinery and equipment per worker
increased from 60 percent of the US level in 2001 to
85 percent in 2007.

Foreign direct investment 
Of particular importance to Canada’s capital stock are
international direct investment flows. In a branch-
plant economy such as Canada’s, foreign direct
investment (FDI) plays a particularly important role in
the economy. FDI actually fell slightly from 30 per-
cent of GDP in 1970 to 24 percent in 1998, but has
since rebounded sharply — it was 33 percent in 2007.

One might ask why foreign investment is of special
importance. Some argue that there is no substantive
difference between foreign and domestic investment,
and that foreign direct investment simply crowds out
domestic investment. The evidence shows, however,
that FDI is a critical vehicle through which technologies
that would otherwise not be available in Canada are
diffused through the economy. Moreover, as an analysis
of manufacturing plant openings and closures over the

NAFTA, Canadian manufacturing productivity has
been hampered by relatively low capital spending on
machinery and equipment (Brox 2008a). Another
important contrast with the United States is that, in
Canada, manufacturers are less capital intensive than
are other sectors of the economy, which runs counter
to intuition — in Canada, the capital-to-GDP ratio for
manufacturers was 12 percent lower than for the
economy as a whole in 2007, whereas in the United
States it was 16 percent higher. One reason for this
difference is Canada’s relatively lower labour costs
(see figure 2), which lead to greater labour intensity.
At least some of the responsibility might be traced to
Canadian public policy, which generally has been
directed at maintaining a high level of employment,
rather than increasing wage rates — for example,
government subsidies to business are often condition-
al on employment guarantees. 

The stagnation of manufacturing wages in Canada
in recent years could lead to further erosion of labour
productivity, because it makes hiring more employees
more attractive than investing in new equipment. In
turn, this leaves the manufacturing sector even more
capital poor, further reducing productivity (and the
implied wage growth) in a vicious circle. It is important
for policy-makers to realize that stimulating investment
is a positive-sum game: improving productivity, prof-
itability and wage growth provides the foundation for
sustainable growth in both employment and earnings.

The more important factor in Canada’s investment
deficit (and the reverse of low labour costs) is high
capital costs. There are a number of reasons why cap-
ital costs have historically been high in Canada, but
one of the most important is Canada’s high taxes on
investment. Since 2001, the statutory federal corpo-
rate tax rate — essentially a tax on the business
returns to capital — has been reduced from 28 percent
to 19 percent currently, and is legislated to fall to 15
percent by 2012. An examination of recent Canadian
corporate tax cuts reveals that a 10-percent reduction
in corporate income taxes leads to a 7-percent
increase in the capital stock — a potent lever for stim-
ulating productivity growth (Parsons 2008). Studies
of other countries yield similar positive effects (see,
for example, Djankov et al. 2008; and Cummins,
Hassett and Hubbard 1995). 

It is important to note that manufacturers have
been the primary beneficiaries of recent corporate tax
relief. In their annual international comparison of
effective tax rates on capital, Chen and Mintz (2008)
calculate that the total federal-provincial effective



operate in Canada, and research commissioned by the
Competition Policy Review Panel suggests that these
restrictions can be relaxed safely (McFetridge 2008).
Canada is one of only two countries (Australia being
the other) that subject foreign investment to screening
as a matter of policy. Moreover, the review criteria used
under the Investment Canada Act for this purpose seem
too restrictive, in two ways. First, the threshold for sub-
jecting foreign investment to review (now $295 mil-
lion) is much too low. Second, the onus is currently on
the foreign firm to show that the investment has net
positive benefits to Canada. Given the overwhelming
empirical evidence of FDI’s benefits, the onus should be
on the government to show that the investment is con-
trary to the national interest. This would cement the
underlying premise that, except in rare situations, for-
eign investment is beneficial to Canada.

Other important factors that affect the decision to
locate facilities in Canada are the quality of infrastruc-
ture and the skill level of the labour force. As we shall
see later, each of these factors is a significant contribu-
tor to productivity in its own right, and the degree to
which they encourage foreign firms to invest in Canada
only reinforces their importance.

Public capital 
In addition to private investment, public investment in
roads, bridges, sewer systems and other facilities collec-
tively known as “infrastructure” is of equal or greater
importance to manufacturing cost-effectiveness and
productivity. A large body of literature (reviewed in
Brox 2008c) conclusively shows that investment in
public infrastructure has positive effects on cost-
effectiveness, productivity and international competi-
tiveness. A sustained 10-percent increase in
infrastructure spending would increase manufacturing
productivity in Canada by well over 5 percent. For pur-
poses of comparison, the productivity return on a simi-
lar increase in private investment in machinery and
equipment is on the order of 2.5 to 3 percent.5

Canada currently suffers from a serious infrastructure
deficit. Whether measured as a percentage of GDP or per
capita, infrastructure spending has drifted downward
over the past several decades, and the drop accelerated
in the 1990s — coincident with the widening Canada-US
manufacturing productivity gap. These trends are not
accidental. Over the same period, infrastructure invest-
ment declined 3.5 percent in dollar terms in Canada,
while increasing by 24 percent in the United States. 

Additional investment in public infrastructure is per-
haps the most important factor in promoting labour pro-

period 1973-97 reveals, new foreign-owned plants are,
on average, 12 percent more productive than domesti-
cally owned plants. The main reason for this productiv-
ity edge is that these plants are more capital intensive,
more innovative, and more technologically advanced
(Baldwin and Gu 2005, 2006a and 2006b). 

Domestically owned plants benefit as well.
Baldwin and Gu find important productivity
spillovers from foreign- to domestically controlled
firms, the result of competitive pressures, the
increased rate of technology transfer or adoption
through the demonstration effect. As well, smaller
and younger domestic plants capture larger spillover
benefits than do older and larger plants. Tang and
Rao (2001) report that foreign-controlled manufactur-
ing firms spend proportionately less on R&D than
their Canadian-owned counterparts, even though they
are significantly more productive. This implies that
they tend to import advanced technology from their
parents, illustrating the important linkages between
FDI and innovation.

Gholami, Lee and Heshmati (2006), in a study of the
relationship among ICT investments, FDI and produc-
tivity growth in 23 major industrialized and emerging-
market economies, find that FDI is a more potent
driver of labour productivity than is domestic invest-
ment. This confirms the notion that foreign companies
bring new technologies into the host economy.

Although opponents of foreign ownership view it
as a threat to the strength of Canadian-owned manu-
facturing firms, the empirical evidence clearly
demonstrates the contrary. FDI, whether in the form
of new entrants, acquisition of existing firms or addi-
tional investments by existing foreign-owned entities,
increases labour productivity in the Canadian manu-
facturing sector — not only for the foreign companies
making the investment, but for domestic manufactur-
ers as well. 

FDI, like its domestic counterpart, is sensitive to
the corporate tax burden, so the policy measures dis-
cussed earlier are similarly important in attracting it.
The report of the Advisory Panel on International
Taxation (2008) concludes that, although Canada’s
existing tax treatment of multinational corporations
is both fair and competitive, several specific technical
improvements could be made with regard to inbound
investment. Other, more direct policy actions could be
taken, however, to reduce barriers to FDI. In many
sectors — most notably telecommunications, broad-
casting and aviation — statutory ownership restric-
tions limit the degree to which foreign firms can
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2003) — reorganizing production processes takes time,
and it is not surprising to see its beneficial effects
build over time. Jorgenson, Ho and Stiroh (2008) find
that ICT investment accounts for only 10 percent of
total investment, but it has been responsible for nearly
one-third of US productivity growth since 1995.
Although productivity improvements initially were
concentrated in the ICT-producing industries, the eco-
nomic benefits have fanned out to the broader econo-
my over the past ten years.

Similar results have been found for Canada, but
the effects are considerably smaller (for a review of
major Canadian studies, see Sharpe 2006). For
instance, Colecchia and Schreyer (2002), in a study of
nine OECD countries, find that ICT investment con-
tributed, on average, between 0.3 and 0.9 of a per-
centage point per year to output growth over the
period 1992-2000. The effect was nearly twice as
large in the United States as in Canada (0.86 versus
0.47 of a percentage point). 

A detailed study by Brox (2008b) focuses on the
effect of investment in ICT on manufacturing produc-
tion. All forms of investment serve to reduce unit
manufacturing costs, but Brox estimates the rate of
return on ICT capital to be approximately twice that
on non-ICT capital. Even accounting for the fact that
ICT depreciates more rapidly than other forms of
investment, this rate is quite high. Furthermore, as
Brox shows, ICT investment is distinctly different
from other forms of investment in how it affects the
organization of production. 

Despite the overwhelming evidence of ICT’s strong
productivity effects, Canada’s ICT investment gap
with the United States has widened over the past 20
years (see figure 5). Part of this widening was due to
the dot-com bubble in the United States in the late
1990s, but even since the crash, ICT investment
intensity in manufacturing (as expressed as a per-
centage of manufacturing output) has been nearly
twice as high in the United States as in Canada.

Sharpe (2005) offers several potential reasons for
the persistence of this gap. One of the most impor-
tant, as for investment in general, is high effective
tax rates. He cites analysis by the C.D. Howe Institute
that estimates the effective tax rate on ICT assets at
53.2 percent, compared with 35.2 percent for all
investment assets, mainly because ICT equipment
depreciates more rapidly than other forms of invest-
ment, and tax depreciation schedules do not take this
into account. The United States has revised ICT
depreciation schedules that more accurately reflect

ductivity growth. However, the key is to undertake the
appropriate types of investments. Although public infra-
structure includes everything from port facilities to
municipal parks and recreation facilities, it is roads,
bridges, water treatment facilities and energy transmis-
sion systems that are most important in terms of manu-
facturing productivity. Many would also support
investment in “green infrastructure,” such as wind and
solar power; high-speed, low-emission public transit
networks; and so on. These new forms of infrastructure
might push the technological frontier and ultimately
reshape and strengthen the productive posture of manu-
facturers, but they are not yet proven. In the near term,
even though paving roads and rebuilding bridges might
not have the appeal of other projects, they are essential
to a strong manufacturing sector.

In the current economic circumstances, recent deci-
sions by the federal and certain provincial govern-
ments to increase spending substantially (described in
Brox 2008c) are a welcome development. In addition
to strengthening productivity performance in the
medium term, infrastructure projects provide short-
term fiscal stimulus by creating jobs. If well timed,
they will help cushion the current economic downturn.

Investment in ICT 
Information and communication technology is a spe-
cial class of investment because it provides tools that
allow companies to reorganize and streamline produc-
tion processes. Whereas investment in more machin-
ery allows workers to increase efficiency within a
given organizational framework, ICT investment can
increase the efficiency of the organizational frame-
work itself, and in that sense it is revolutionary rather
than evolutionary (Brynjolfsson and Hitt 2000). 

Nobel-prize-winning economist Robert Solow
(1987) once quipped: “You can see the computer age
everywhere but in the productivity statistics” —
indeed, early US studies (Brynjolfsson 1993; Triplett
1999; Gordon 2000) found that ICT investment had
had little impact on labour productivity. More recent
studies, however, have found significant productivity
enhancements. For example, ICT investment leads to
increases in labour productivity because firms make
additional investments in business organization,
workplace practices and human capital to exploit its
capacity to streamline production processes. Although
ICT investment has relatively little immediate effect,
its contribution to productivity and output is as much
as five times greater than that of non-ICT investments
over a period of several years (Brynjolfsson and Hitt



Innovation: new products and more efficient
production processes
The common perception of innovation focuses on tech-
nological improvements to products, such as GPS navi-
gation systems for automobiles and ecologically friendly
toilet flushing mechanisms. But innovation is much
broader than product improvement and encompasses
new processes that allow factors of production to be
used more effectively in order to produce output at a
lower overall cost. This involves direct production
processes on the plant floor as well as improvements in
supply chains and transportation facilities or procedures. 

It is difficult to measure innovation directly, but one
crude indicator is “total factor productivity,” which
measures economic growth that cannot be accounted for
by increases in capital, labour and raw materials — and
hence, it is presumed, must be due to more efficient use
of those factor inputs, improved quality of the inputs
themselves or better-quality products.6 By this indicator,
Canada’s manufacturing sector has lagged the US sector
over the past ten years, with 9.9 percent cumulative
growth for the former and 17.4 percent for the latter; the
gap is even larger for the economy as a whole: 2.4 per-
cent in Canada versus 12.9 percent in the United States. 

Investment in R&D activities is one important aspect
of innovation. As figure 6 shows, expenditures on R&D
as a percentage of GDP have been significantly higher
in the United States than in Canada since 1970,
although the gap has narrowed somewhat in recent
years. Moreover, a closer look at the composition of
R&D expenditures by sector of performance in the two
countries over the past 25 years (see table 2) shows
some considerable contrasts.

One difference is that the R&D gap is concentrated
entirely in the business sector. Relative to GDP, univer-
sity-performed research has doubled in Canada since
1981 and now exceeds that in the United States by a
large margin. The gap in government-performed
research is due entirely to the fact that more than half
of US government-performed research is defence-
related, which has negligible effects on private-sector
innovation.7 Much analytical research suggests that the
business R&D gap is due more to structural differences
between the Canadian and US economies than to poor-
ly designed policies.

One study of the relative size and research intensity
of numerous industries in Canada and the United States
reveals some surprising trends (ab Aorwerth 2005).
First, R&D intensity in research-intensive manufactur-
ing sectors such as pharmaceuticals and ICT is consid-
erably higher in Canada, but since these Canadian

true service life, and Canadian tax policy could stim-
ulate further ICT investment by making similar
adjustments. Sharpe also suggests that Canadian
managers might be more reluctant than their US
counterparts to undertake the organizational changes
and training needed to implement ICT effectively,
which leads them to invest less in the technology. 

In summary, of all forms of business investment,
ICT has the greatest potential to enhance the produc-
tivity of Canadian manufacturers. It thus reinforces
the more general need to reduce the tax burden on
investment. In addition, bringing Canadian deprecia-
tion schedules more in line with actual service life
would reduce the currently strong disincentive to
invest in ICT. Because of the unique nature of ICT,
policy-makers could even go one step further and
subsidize ICT investment via preferential investment
tax credits. The 2009 federal budget allows temporary
“expensing” of investment in computers — meaning
that the full cost of the investment can be deducted
immediately rather than spread over a number of
years — as a fiscal stimulus measure, but there are
sound reasons to keep the after-tax cost of such
investment low even after the recession is behind us. 

Because of its potential to change how products
are designed and manufactured, ICT investment is
closely related to innovation. Indeed, one could argue
that ICT investment is simply the tool that allows a
firm to execute an innovative idea, whether a stream-
lined supply chain, enhanced customer service or a
new product line. This suggests that successful diffu-
sion of such technologies throughout the economy is
critically dependent on the innovation environment. 
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Figure 5
ICT Investment by Manufacturers, Canada and the
United States, 1987-2007

Source: Centre for the Study of Living Standards, based on data from Statistics
Canada and US Department of Labor, Bureau of Economic Analysis.
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likely to have a positive impact on productivity. An
examination of trends in Canadian manufacturing
costs from 1961 to 2001 shows that increases in
academic research are associated with decreases in
unit costs (and, hence, increases in productivity), all
other factors held constant, and that this relation-
ship has strengthened over time (Brox 2007).
Nonetheless, the effect is much smaller than that of
other forms of investment. The cost elasticity of
academic research is only -0.13, meaning that a 
10-percent increase in university R&D funding
would reduce manufacturing costs by only 1.3 per-
cent, compared with 5 percent for infrastructure and
2.5 to 3 percent for private investment. This sug-
gests that there is room for improvement in univer-
sity-industry technology transfer.

In a detailed IRPP study of the issue, Niosi (2008)
concludes that the relevance of academic research to
business is limited, for several reasons. On the uni-
versity side, academic researchers are more often
motivated by the originality of research than by its

sectors are so much smaller than their US counter-
parts, their R&D is insufficient to close the gap.
Second, research intensity in the large US automotive
sector dwarfs that in Canada’s auto sector (15 percent
of sales compared with less than 1 percent). This
reflects the presence of US-owned auto makers and
parts suppliers in Canada, whose R&D is typically
performed south of the border. However, as noted
earlier, the technologies generated by that US R&D
are transferred to and used by their affiliates in
Canada, benefiting both US- and Canadian-owned
firms. Except for the research-intensive sectors and
the special case of automotive manufacturing, the
business R&D gap between Canadian and US manu-
facturers is negligible.8

Yet Canada’s first-dollar R&D tax credit (which
provides relief on all qualifying expenditures) is far
more generous than the incremental credit in the
United States (which applies only to R&D spending
above a certain threshold determined by past R&D
spending). Indeed, numerous empirical studies have
suggested that Canada’s business R&D would be even
lower in the absence of the tax credit.9 Nevertheless, it
remains unclear why such a generous credit is needed
to achieve merely passable levels of R&D intensity.
McKenzie and Sershun (2005) present a compelling
reason: generous tax treatment of the inputs to R&D
is only one side of the story. Just as important to the
decision to pursue R&D projects is the tax treatment
of the eventual fruits of that R&D in production. The
authors find that the tax treatment of capital (which
embodies the innovations that R&D generates) has as
large an effect on R&D spending as the tax treatment
of R&D spending itself. High tax rates on capital take
away much of the positive incentive for R&D that the
tax credit gives, which reinforces the importance of
lowering taxes on investment. 

The growing importance of university research in
Canada, if effectively transferred to industry, is also

0.0

0.5

1.0

1.5

2.0

2.5

3.0

20052000199519901985198019751970

Canada

United States

Pe
rc

en
to

fG
DP

Figure 6
Total R&D Expenditures, Canada and the United
States, 1970-2007

Sources: Statistics Canada; US National Science Foundation.

Table 2
General Expenditures on R&D by Sector, Canada and the United States, 1981, 1995 and 2007
(Percent of GDP)

1981 1995 2007

Canada US Gap Canada US Gap Canada US Gap

Business 0.59 1.62 1.03 0.99 1.77 0.78 1.03 1.93 0.90
Government 0.30 0.43 0.13 0.24 0.35 0.11 0.17 0.29 0.12
Higher education 0.33 0.23 -0.10 0.46 0.38 -0.08 0.68 0.36 -0.32
Total 1.23 2.34 1.11 1.70 2.51 0.81 1.89 2.68 0.79

Source: Organisation for Economic Co-operation and Development.
Note: Categories may not sum to totals due to rounding.



most potential for broad-based productivity gains in
the economy. Such process innovations require not
only ICT investment, but also complementary invest-
ments in operations and supply chain management, as
well as appropriate business management skills.

In many ways, Canada’s innovation problem is not
an issue of science and technology per se but of eco-
nomic incentives and rewards to entrepreneurship
(McFetridge 2008). Canada has invested large sums of
money in university research over the past ten years
(largely by establishing Canada Research Chairs and
increasing funding for research granting councils), and
the tax treatment of business R&D is generous. The rea-
son for Canadian businesses’ apparent inability to
innovate as rapidly or effectively as their US counter-
parts might stem not from a lack of supply of innova-
tive ideas and technologies, but from insufficient
demand for their use. There are several potential rea-
sons for this lack of demand, among the most impor-
tant of which are relatively high taxes on investment
and risk taking, low wages and regulatory barriers that
dull competitive pressures.

Quality of labour: skill levels 
A recurrent theme of the analysis is the need for a
highly skilled workforce to reap the productivity bene-
fits associated with innovation and investment.
Productivity gains come from working more smartly,
rather than from working more. “Human capital” — the
educational attainment, work experience and problem-
solving skills embedded in workers — is the vehicle by
which the productive possibilities of innovation and
investment are actually brought to fruition; see Rao,
Tang and Wang (2002) for further discussion.

Evidence on the skill level of Canadian workers sug-
gests that it is fairly high by international standards.
Average years of schooling among the working-age
population is nearly as high as in the United States
(13.2 years versus 13.3 years in 2004) and has been ris-
ing in recent years. The percentage of the working-age
population with university degrees is lower (22 percent
versus 29 percent in 2004), but has also been rising rel-
ative to that in the United States (Riddell 2007). The
large contrast with the United States is in the higher
proportion of Canadian workers who have completed
nonuniversity postsecondary courses, which includes
vocational courses and other specialized technical
training (34 percent versus 9 percent of US workers).
The result is that 56 percent of Canadian workers have
some form of formal education past high school com-
pared with just 38 percent of US workers; the Canadian

usefulness to business. Furthermore, even if research
does have commercial potential, the university infra-
structure for identifying business opportunities (con-
sisting primarily of technology transfer offices) is
limited. On the business side, research partnerships
with universities are dominated by very large firms;
small and medium-sized firms have relatively little
knowledge of, much less input into, university
research directions. This is consistent with survey
results showing that the abstract nature of university
research and lack of information are among the fac-
tors businesses cite as barriers to successful partner-
ships (Bodell, Brox and Fader 2006).

Even though the Canada-US R&D gap might not
be as worrying as many observers fear, the fact that a
gap persists suggests that spending is only one piece
of the innovation puzzle. R&D provides the ideas and
experimental evidence to support them, but it takes
smart investment, good management and a skilled
work force to put them into productive action. Tang
and Le (2007) capture these complexities by con-
structing an innovation index that includes the edu-
cational attainment of the labour force, investment in
machinery and equipment, rates of patenting and
R&D spending. They find that, although R&D alone
has very weak positive effects on Canadian manufac-
turing productivity, their multidimensional index has
strong productivity effects that build over time.

This clearly illustrates the interaction between the
ability to create an innovation (via R&D spending
and patenting) and the ability to put it into produc-
tive practice (via a highly skilled labour force that
can effectively use the investment that so often
embodies the innovation). These interrelationships are
evident in work by Rao, Tang and Wang (2008), who
examine the sources of the Canada-US gap in total
factor productivity. They show that insufficient
investment in machinery and equipment is by far the
most important reason for Canada’s lagging perform-
ance, accounting for up to 90 percent of the shortfall.
But the authors note that this “investment effect”
hides more complex interactions among investment,
R&D and workers’ skills. 

There are also important interactions among R&D,
innovation and ICT investment. The ICT-producing
industries are the most research intensive in Canada’s
manufacturing sector — R&D spending represents in
excess of 25 percent of their sales. As noted earlier,
however, it is the process innovations that informa-
tion technologies allow, rather than the science-pow-
ering microchips themselves, that ultimately offer the
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well as a vehicle for taking advantage of underuti-
lized workers’ skills.

Although there is considerable evidence of broad-
based weakness in the demand for skilled labour,
some pockets of skilled-labour shortages exist in
manufacturing. There is considerable anecdotal and
survey evidence of the difficulty of finding and
training machinists, tool and die makers, electri-
cians, welders and other “apprenticeable” occupa-
tions (Sharpe, Arsenault and Lapointe 2008). Labour
market data are not detailed enough to quantify the
magnitude of these shortages, but they clearly limit
manufacturing’s ability to maximize productivity.
Despite the shortages, completion rates for appren-
tice programs are low, information sharing among
businesses, high schools and technical schools is
inadequate and attractive job opportunities outside
manufacturing draw job seekers away from appren-
ticeship-based careers.

Another large untapped pool of skills lies dormant
in Canada’s recent immigrants, who will become an
increasingly important source of labour force growth
as the baby boomer generation retires (Gross 2004;
Reitz 2005; Hum and Simpson 2007). On average,
immigrants are better educated than the Canadian-
born, but they often have trouble finding work in
their field of expertise. Alboim, Finnie and Meng
(2005) identify some of the institutional obstacles and
constraints immigrants face, including the inadequate
ability of Canadian employers to assess educational
credentials and work experience acquired in the
immigrant’s home country and the lack of bridge
training and mentoring programs to provide immi-
grants with the Canadian education and experience
many employers demand.

Some immigrants cannot find suitable work because
their particular skills are not in demand. Under its cur-
rent economic immigration policy, Canada seeks to
admit well-educated immigrants regardless of their
field of study or professional orientation, but it might
be advisable to expand selection criteria to include
projected labour market needs, as Australia has done
(Hawthorne 2008). Since 1999, Australia has awarded
bonus points to applicants in fields that suffer from
labour shortages, and as a result the employment and
earnings performance of recent immigrants in that
country is far better than in Canada.

Canada could also make better use of immigrants’
skills if labour market flexibility within the country
were improved — one could say that Canada needs an
interprovincial labour mobility pact. A number of stud-

percentage is also more than twice the OECD average
(Boothby and Drewes 2008).

Canadian workers’ apparent advantage in educa-
tional attainment, however, has not been fully reflect-
ed in the wage structure. In the United States, the
“skills premium” — by which educational attainment
beyond high school increases individuals’ earning pro-
files — increased substantially in the 1980s and 1990s
as slower growth in the number of university gradu-
ates coincided with increasing demand for more highly
skilled workers. By the end of the 1990s, the earnings
of college-educated US men were, on average, more
than 70 percent higher than those of high-school grad-
uates; in the early 1980s, they had been less than 35
percent higher (Burbidge, Magee and Robb 2002). In
Canada, the university skills premium has remained
essentially steady in the range of 40 percent — though
there is some evidence of a recent increase. The wage
premium in Canada for postsecondary education other
than university — which primarily consists of trade
school training and certificates from colleges — is,
however, much smaller than that for a university
degree (Boothby and Drewes 2006).

The problem in Canada is not one of insufficient
skills but of insufficient demand for them. Research
by Brisebois, Orton and Saunders (2008) reveals a
high proportion of Canadian workers who believe they
are overqualified for their job — almost a quarter (23.7
percent) of the under-25 age group do so. The propor-
tion declines sharply with age, to 11.5 percent for the
25-to-44 age group, although this is still the third-
highest percentage in this age group in 17 countries
the authors examine. They suggest that the relatively
more common feeling of overqualification among
Canadian workers is tied to a labour market that has
an excess of relatively low-skilled, low-paying jobs
despite strong economic growth over the past decade
and an increasingly better educated workforce. 

There is a close complementarity between skills
and investment, which has been studied since the
pioneering work of Griliches (1969). Essentially, the
hypothesis holds that investment in equipment is
associated with increasing demand for skilled labour,
since the new equipment contains technologies that
require greater skills to use effectively. While we are
not aware of rigorous empirical analysis of this ques-
tion for Canada with regard to investment generally,
Yan (2006) finds that Canadian investment in ICT
specifically has a strong positive effect on demand
for skilled labour. This further reinforces the critical
importance of investment as a productivity driver as



state of this infrastructure to erode over the past sever-
al decades. Accelerating infrastructure investment
would have the added advantage of serving as a fiscal
stimulus that simultaneously would reinforce the long-
term strength of the economy.

The particular importance of private investment is in
machinery and equipment — especially information and
communication technology. As with infrastructure, the
Canada-US ICT gap among manufacturers is signifi-
cantly larger than for private investment as a whole; as
a result, Canadian firms have not been able to reap the
sizable productivity gains seen in the United States.
Such investment, moreover, has indirect effects that
would enhance economic performance, including stim-
ulating technological innovation and increasing
demand for high-skilled and well-paying jobs. It thus
should be singled out for specific tax relief — in the
form of investment tax credits and accelerated depreci-
ation schedules — beyond already-legislated reductions
in statutory corporate tax rates. The 2009 federal bud-
get includes temporary measures that allow accelerated
writeoff of manufacturing processing equipment and
expensing of investment in computers as part of its fis-
cal stimulus package, but there are compelling reasons
to make such preferential tax treatment permanent.
Just like infrastructure spending, such tax credits
would provide an economic boost in the short term
while rebuilding Canadian manufacturing’s competitive
foundations in the medium and long term.

Canadian manufacturers are less innovative,
despite a narrowing R&D gap
While difficult to measure accurately, Canada appears
to lag the United States substantially in innovation,
even though the R&D spending gap has narrowed con-
siderably. Relative to the size of the economy, R&D per-
formed by Canadian universities and government
laboratories is on a par with that by their US counter-
parts, while the business R&D spending gap between
the two countries is entirely concentrated in the
Canadian automotive sector, whose source of innova-
tion is the large amount of R&D conducted by US par-
ent companies. 

Additional public investment in R&D over the past
decade has not succeeded in improving business inno-
vation in Canada. Policy-makers thus should look else-
where and take advantage of the strong symbiotic
relationship among innovation, information technology
and foreign direct investment. Innovative ideas for
improving business efficiency and product design are
not in short supply in Canada, but often require invest-

ies suggest that discordant regulations on accreditation
and certification at the provincial level reduce
Canadian labour market efficiency (see Harris and
Lemieux 2005; Duina 2006). This is a particular chal-
lenge for immigrants: while the federal government is
responsible for the selection of immigrants (except in
Quebec), the provinces control entry into most trades
and professions and administer immigrant adaptation
and settlement programs. The federal government could
address this disconnect if it provided a better clearing
house for information on assessing immigrants’ creden-
tials (see Alboim and MacIsaac 2007). Progress is being
made: in January 2009, the Council of the Federation
agreed in principle to endorse amendments to the
Agreement on Internal Trade that permit any worker
certified for an occupation by a regulatory authority of
one province or territory to be recognized as qualified
for that occupation by all others.

Conclusions and Policy
Recommendations

T he determinants of labour productivity in
Canadian manufacturing are complex and
interrelated, but there are several themes that

should help the development of policies to shore up
manufacturing competitiveness.

The main explanation of Canada’s poor
productivity performance is insufficient
investment of all types
Relative to that of the United States, Canada’s econo-
my is investment poor, yet investment is precisely the
vehicle through which most productivity improve-
ments flow — whether in the form of machines
embedded with new technologies that improve the
efficiency of workers, computers and networking
equipment that allow for reorganization of produc-
tion processes, or public infrastructure that provides
the very foundations on which firms can build their
competitiveness. Canada suffers from significant
weakness in all these areas; addressing them is criti-
cal to improving productivity growth.

Evidence suggests that, on a dollar-for-dollar
basis, investment in the construction and mainte-
nance of roads, bridges and other key public infra-
structure is almost twice as effective as private
investment at stimulating manufacturing productivi-
ty. Essentially, this is because we have allowed the
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Lack of demand for investment, innovation
and skills needs to be acknowledged and
understood
Although the supply of factors that contribute to pro-
ductivity growth in Canada is generally sufficient —
for example, Canada invests heavily in R&D and the
skill level of its workers is high by international stan-
dards — the problem is a lack of demand for innova-
tion, physical capital and highly skilled employees.
Reducing business taxes would increase incentives to
invest in machinery and equipment, which would
spur demand for skilled workers and innovative pro-
duction processes. If Canadian manufacturers are to
live up to their productive potential, policy-makers
will need a broader understanding of the barriers to
an innovative and competitive market environment.
These barriers include the role of regulatory policies,
the ability and willingness of business managers to
exploit the innovation opportunities of information
technologies, and the relatively small size of Canada’s
domestic market.

ment in equipment (both ICT and non-ICT) to be
exploited effectively. Furthermore, empirical evidence
decisively shows that the productivity benefits from
technology imported by foreign firms that establish
production facilities in Canada spill over to their
Canadian counterparts — a win-win economic propo-
sition. This might call for further loosening of foreign
ownership limitations and a review of FDI criteria
along the lines proposed by the Competition Policy
Review Panel. 

A second shortcoming of Canada’s innovation
policy is its inability to connect the ideas generated
in universities to their effective use in business. The
small positive effect that academic research has on
manufacturing productivity could be significantly
enlarged if there were more information sharing
between firms and university researchers about eco-
nomically promising research directions. 

Canadian workers are among the best
educated in the world, but their skills are not
used effectively
Canada boasts one of the highest rates of postsec-
ondary education attainment in the industrialized
world, but the skills intensity of these university-
trained workers in manufacturing — measured by the
proportion of hours they work — is much lower than
in the United States. This is symptomatic of a tremen-
dous amount of human capital going to waste. Since
Canada’s relatively sluggish demand for highly
skilled manufacturing workers stems primarily from
the capital investment gap between the two countries,
increasing investment in equipment that embodies
the latest technologies would increase the demand for
the skilled labour to operate it, as well as the wages
of Canadian workers. 

The barriers that recent immigrants face in being
able to use the skills they have brought with them
from abroad also represent an ongoing challenge for
policy-makers. Although the economy is in a cyclical
recession right now, the coming retirement of the
baby boomers means that immigrants will be critical
to filling projected labour shortages in the years
ahead. Policy reforms in this area should involve not
just improving the process of credentials recognition
but rethinking the role that current labour market
needs should play in immigrant selection.



------------. 2005. “Global Links: Multinationals, Foreign
Ownership and Productivity Growth in Canadian
Manufacturing.” Cat. 11-622-MIE, no. 009. Ottawa:
Statistics Canada.

------------. 2006a. “The Impact of Trade on Plant Scale,
Production-Run Length and Diversification.” Cat.
11F0027MIE no. 38. Ottawa: Statistics Canada. 

------------. 2006b. “Plant Turnover and Productivity Growth in
Canadian Manufacturing.” Industrial and Corporate
Change 5 (3): 417-65.

------------. 2007. “Long-Term Productivity Growth in Canada
and the United States.” Cat. no. 15-206-XWE. Ottawa:
Statistics Canada.

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.

Baldwin, J.R., and J. Tang. 2003. “The Contribution of Small
and Medium-Sized Producers to the Productivity Gap
between the Manufacturing Sectors of Canada and the
United States.” Presentation to the Canadian Economics
Association Meetings, Ottawa, May.

Bodell, R., J.A. Brox, and C. Fader. 2006. “Canadian
University Policies on Intellectual Property and the Rate
of Technology Transfer.” In Structural Reform and the
Transformation of Organisations and Businesses, edited
by J.A. Brox, R.E. Caterall, and P. Koveos. Waterloo, ON:
North Waterloo Academic Press. 

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

Brisebois, R., L. Orton, and R. Saunders. 2008. “Connecting
Supply and Demand in Canada’s Youth Labour Market.”
CPRN Research Report: Pathways to the Labour Market
Series 8. Ottawa: Canadian Policy Research Networks.

Britton, J.N.H. 1998. “Is the Impact of the North American
Trade Agreements Zero? The Canadian Case.” Canadian
Journal of Regional Science 21 (2): 167-96.

Brox, J.A. 2001. “Changing Patterns of Regional and
International Trade: The Case of Canada under NAFTA.”
International Trade Journal 15 (4): 383-407.

------------. 2006. “NAFTA, Infrastructure and the Canadian
Automotive Sector.” Journal of Economic Asymmetries 3
(2): 23-42.

------------. 2007. “Academic Research and Productivity in
Canadian Manufacturing.” Industry and Higher
Education 21 (2): 145-58.

------------. 2008a. “A High Valued Canadian Dollar and
Canadian Manufacturing: Disaster or Opportunity.”
Presentation to the International Banking, Economics
and Finance Association Summer Meeting and the 83rd
Annual Meeting of the Western Economics Association
International, Waikiki, HI, June 30-July 1.

------------. 2008b. “Investment in Information and
Communications Technology and Productivity in a Small
Open Economy.” Presentation to the 35th Annual
Conference of the Atlantic Canada Economics
Association, Wolfville, NS, October 25.

------------. 2008c. “Infrastructure Investment: The Foundation
of Canadian Competitiveness.” IRPP Policy Matters 9 (2).

Brox, J.A., and C.A. Fader. 1997. “Assessing the Impact of JIT
Using Economic Theory.” Journal of Operations
Management 15: 371-88.

Notes
1 Differences in nonwage compensation, such as paid

leave and health insurance coverage, imply, howev-
er, that wages do not track productivity perfectly.

2 By comparison, the automotive sector, the largest
manufacturing sector, represented 17 percent of
Canadian exports in 2007.

3 An unknown part of this gap reflects differences in the
way depreciation is measured. While such differences
may understate the level of capital stocks in Canada,
they do not explain the recent relative decline in
Canadian manufacturers’ capital stocks.

4 In its 2009 provincial budget tabled in March 2009,
the Ontario government committed to harmonizing its
retail sales tax with the federal goods and services tax,
which will have the effect of removing sales tax on
machinery and equipment.

5 This somewhat surprising finding is broadly consis-
tent with the work of Macdonald (2008), who com-
pares the rates of return on public and private
capital using a variety of empirical approaches and
assumptions. The main reason for the larger return
on infrastructure is likely that it has been so neg-
lected in recent years.

6 Because it is calculated as a residual rather than from
direct indicators of innovation, total factor productivi-
ty is an imperfect metric that can be affected by fac-
tors unrelated to innovation (such as mismeasurement
of observable inputs, the period of the business cycle
and changes in returns to scale).

7 Chakrabati and Anyanwu (1993) study US R&D trends
from 1955 to 1988 and find no significant link
between defence R&D and non-defence innovation.

8 Many other Canadian manufacturing industries have
lower R&D intensity than their US counterparts, but
they tend not to be research intensive; as a result,
their contribution to the overall gap is minimal.

9 See Parsons and Phillips (2007) for a recent assessment
of Canada’s R&D tax credit. 
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tous ces niveaux. Pour relever le taux de croissance de la
productivité, il est essentiel de s’attaquer à ces lacunes.

Les fabricants canadiens sont moins innovateurs que
leurs homologues américains, tant en ce qui a trait à la
mise au point de nouveaux produits qu’en ce qui concerne
l’adoption de processus de production plus efficaces, et ce,
malgré le rétrécissement de l’écart global entre les deux
pays du point de vue des dépenses en R-D. L’augmentation
des investissements publics en R-D depuis une dizaine
d’années n’a pas réussi à stimuler l’innovation des entre-
prises au Canada. Non pas que celles-ci manquent de nou-
velles idées pour accroître leur efficacité et améliorer la
conception des produits, mais pour que ces idées puissent
être exploitées à leur pleine mesure, il faut investir dans les
équipements (notamment dans les technologies de l’infor-
mation et des communications), en plus de développer des
capacités de gestion et d’être disposé à prendre des risques.

Par ailleurs, les données empiriques examinées par les
auteurs montrent que les gains de productivité rattachés aux
technologies importées par les entreprises étrangères qui
établissent des usines de production au Canada ont des re-
tombées positives sur les fabricants canadiens, créant une
conjoncture favorable à tous. Ce pourrait être là, disent les
auteurs, un argument en faveur d’un assouplissement des
limites imposées à la propriété étrangère ainsi que d’une
réforme des critères régissant l’investissement direct étranger,
qui s’inscriraient dans la ligne des recommandations du
Groupe d’étude sur les politiques en matière de concurrence.

Les auteurs affirment qu’il importe de reconnaître et de
mieux comprendre l’insuffisance de la demande en
investissements, en innovations et en compétences tech-
niques au Canada. Bien que l’offre des facteurs qui con-
tribuent à la croissance de la productivité au Canada soit
généralement suffisante — par exemple, le Canada consacre
des investissements considérables à la R-D, et le niveau de
compétence de sa main-d’œuvre est élevé par rapport à la
norme internationale —, le problème tient à l’insuffisance de
la demande des entreprises en innovations, en capital
physique et en travailleurs hautement qualifiés. Un allège-
ment de la fiscalité des sociétés les inciterait sans doute à
investir davantage dans les machines et les biens d’équi-
pement, mais il faudra aussi, pour que les fabricants cana-
diens puissent réaliser leur potentiel de productivité, que les
responsables politiques aient une connaissance plus appro-
fondie des facteurs qui entravent le fonctionnement de
marchés innovateurs et compétitifs. Parmi ces obstacles, on
peut mentionner le rôle de la réglementation, le manque
d’aptitude ou d’empressement des chefs d’entreprise à
exploiter les possibilités d’innovation offertes par les tech-
nologies d’information et la taille relativement petite du
marché intérieur canadien.

L e secteur manufacturier du Canada traverse une
crise économique sans précédent. Il semble bien que
sa production, en décroissance depuis trois ans, va

continuer à connaître des temps difficiles. On peut sans
doute attribuer la faiblesse actuelle à la récession pro-
fonde qui sévit aux États-Unis, mais les fabricants cana-
diens souffrent également, à plus long terme, d’un
manque de compétitivité qui, s’il n’est pas corrigé, persis-
tera longtemps après que la récession ne sera plus qu’un
mauvais souvenir. La présente étude se penche sur les
moyens que peut prendre la politique publique pour
relever la productivité manufacturière au Canada.

La productivité du travail, qui mesure la valeur mar-
chande de la production horaire des travailleurs, est un
indicateur fondamental de la santé économique du secteur
manufacturier. Non seulement représente-t-elle la « limite
de vitesse » à laquelle devrait s’astreindre l’augmentation
des salaires et des avantages sociaux pour qu’une
économie reste viable, mais elle a un effet déterminant sur
la compétitivité de l’industrie quant aux coûts. La produc-
tivité du travail s’est accrue plus rapidement au Canada
qu’aux États-Unis dans les années qui ont suivi l’entrée en
vigueur de l’Accord de libre-échange canado-américain en
1988, de sorte que le faible écart de productivité qui exis-
tait alors s’était presque résorbé vers le milieu des années
1990. Après l’entrée en vigueur de l’Accord de libre-
échange nord-américain (ALENA), toutefois, l’écart s’est
creusé considérablement, de sorte qu’il est présentement de
25 p. 100 en faveur des États-Unis. Or le but de l’ALENA
était, tout au moins en partie, d’élargir l’accès aux
marchés, d’intensifier les forces concurrentielles et de sti-
muler l’augmentation de la productivité. L’élargissement de
l’écart de productivité qui s’est produit malgré l’ALENA
constitue donc un dilemme pour les responsables de la
politique économique.

Ayant procédé à un examen exhaustif de la littérature
économique, les auteurs en concluent que la performance
médiocre du Canada au chapitre de la productivité tient
principalement à l’insuffisance de l’investissement dans
plusieurs domaines. L’économie canadienne est en effet
déficiente en investissements lorsqu’on la compare à celle
des États-Unis, alors que ce sont précisément les inves-
tissements qui sont la source de la majeure partie de la
croissance de la productivité : investissements dans les
équipements intégrant les nouvelles technologies qui
accroissent l’efficacité des travailleurs, dans les ordina-
teurs et la réseautique qui permettent de réorganiser les
processus de production, ou dans les infrastructures
publiques qui fournissent le fondement même sur lequel
les entreprises peuvent s’appuyer pour développer leur
compétitivité. Le Canada affiche des faiblesses sensibles à
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Canadian manufacturers are less innovative than their
US counterparts (both in terms of new product develop-
ment and more efficient production processes), despite
the fact that the overall R&D gap is narrowing.
Additional public investment in R&D over the past decade
has not succeeded in improving business innovation in
Canada. Innovative ideas for improving business efficien-
cy and product design are not in short supply in Canada.
However, to be exploited effectively, these ideas often
require investment in equipment (particularly in informa-
tion and communication technologies), and managerial
know-how and risk-taking.

The empirical evidence examined here also decisively
shows that the productivity benefits of technology import-
ed by foreign firms that establish production facilities in
Canada spill over to their Canadian counterparts — a win-
win economic proposition. This might call for further
loosening of foreign ownership limitations and a review
of foreign direct investment criteria along the lines pro-
posed by the Competition Policy Review Panel.

The authors conclude that the lack of demand for
investment, innovation and skills in Canada needs to be
acknowledged and better understood. Although the sup-
ply of factors that contribute to productivity growth in
Canada is generally sufficient — for example, Canada
invests heavily in R&D, and the skill level of its workers
is high by international standards — the problem is a lack
of demand for innovation, physical capital and highly
skilled employees on the part of businesses. Reducing
business taxes would increase incentives to invest in
machinery and equipment, but if Canadian manufacturers
are to live up to their productive potential, policy-makers
will need a broader understanding of the barriers to an
innovative and competitive market environment. These
barriers include the role of regulatory policies, the ability
and willingness of business managers to exploit the inno-
vation opportunities of information technologies, and the
relatively small size of Canada’s domestic market.

T he Canadian manufacturing sector is in the midst of
an unprecedented economic crisis. Having endured
nearly three years of declining output growth, it

appears there are more hard times to come. While the
recent weakness can be attributed to the deep US reces-
sion, Canadian manufacturers suffer from a longer-term
competitiveness problem that, if not addressed, will con-
tinue long after the recession is over. This study examines
the ways in which public policy can bolster manufactur-
ing competitiveness in Canada.

Labour productivity — which measures the market
value of the output a worker can produce in one hour —
is a fundamental indicator of the economic health of the
manufacturing sector. Not only does it represent a “speed
limit” for sustainable increases in workers’ wages and
benefits, it is a key determinant of cost competitiveness.
Labour productivity grew faster in Canada than in the
United States in the years following the 1988 Canada-US
Free Trade Agreement, nearly erasing the then-small pro-
ductivity gap by the mid-1990s. However, following the
North American Free Trade Agreement (NAFTA) the gap
grew significantly, and it is now on the order of 25 per-
cent in favour of the United States. That it has done so in
the wake of NAFTA, which was intended in part to broad-
en market access, increase competitive pressures and
stimulate productivity improvements, presents a conun-
drum for policy-makers.

An exhaustive review of the research literature by
the authors reveals that the main explanation of
Canada’s poor productivity performance is insufficient
investment of all types. Relative to that of the United
States, Canada’s economy is investment poor, yet
investment is precisely the vehicle through which most
productivity improvements flow. This could be in the
form of machines embedded with new technologies that
improve the efficiency of workers, computers and net-
working equipment that allow for reorganization of
production processes, or public infrastructure that pro-
vides the very foundation on which firms can build
their competitiveness. Canada suffers from significant
weakness in all these areas; addressing them is critical
to improving productivity growth.
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