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Canadian firms are underinvesting in productivity-enhancing capital such as machinery, software,
and advanced technologies. Without targeted reforms to boost investment and improve data
collection, Canada risks falling further behind in global competitiveness and economic growth.

KEY TAKEAWAYS

= Canada's investment in productive capital such as machinery, software, and equipment
has declined in relative terms over the past decade, contributing to stagnant capital stock
and a widening labour productivity gap with the United States.

= Headline capital investment figures overstate productivity by including low-impact assets
like furniture and fleet vehicles, leading to misdiagnosis of business modernization.

= Canadian firms invest significantly less per worker in productivity-enhancing capital than
U.S. firms, undermining competitiveness and long-term growth potential.

=  The high share of small businesses in Canada limits scale and capital intensity. Removing
size-based tax and regulatory advantages would shift the economy toward firms better
positioned to invest and compete globally.

= Emerging technologies like robotics and Al represent major productivity opportunities, but
widespread adoption depends on firm-level willingness and ability to invest in modern
capital.

= To close the productivity gap, Canada should adopt first-year expensing for all productive
capital, establish industry-specific productivity groups, and modernize Statistics Canada's
capital investment data, particularly around software and leased assets.

innovationpolicy.ca
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INTRODUCTION

Canada is in the midst of a productivity crisis, with labour productivity increasing just 10 percent
over the last decade. And with the United States, Canada’s largest trading partner by a
significant margin, threatening a trade war, labour productivity matters more than ever in order to
protect economic competitiveness, sustain living standards, and preserve strategic autonomy.
Yet, despite widespread awareness of the problem, the reasoning for Canada’s poor productivity
performance remains a mystery, with many explanations offered, including inadequate spending
on research and development (R&D), too much low-skilled immigration, regulatory burden,
interprovincial trade barriers, and of course, limited capital investment.

The most important step policymakers should take to turn around the productivity crisis is to
move beyond conjecture to in-depth analysis of why most Canadian organizations are failing to
adequately raise productivity, that is to say, their output per hour worked. This should include a
deeper analysis into the drivers and performance of capital investment.

While there are many drivers of labour productivity, the most important is better “tools,”
particularly new machinery, equipment, and software.! There is a general consensus that
Canadian organizations invest too little in these tools.? In an era when Canadian firms will have
to compete more broadly on the global market because of reduced trade with the United States,
this underinvestment is a strategic vulnerability, leaving Canadian firms less able to adapt and
succeed.
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This report examines the role of capital investment in Canadian productivity growth. It finds that
Canadian industries, overall, aren’t investing enough in productive capital expenditures (software,
industrial machinery, and computers and electronics). Addressing the capital investment
conundrum requires a multifaceted solution, with both broad-based and tailor-made strategies
for each industry.

PRODUCTIVITY

Canada’s labour productivity performance (output per worker hour) has been dismal. This can be
seen by comparing Canadian labour productivity growth with that of the United States. From
1983 to 2003, this U.S. growth was 78 percent faster than Canada’s. Yet, from 2003 to 2023,
U.S. growth in labour productivity was an astounding 148 percent faster. (See figure 1). While
both economies’ growth rates fell in the latter period, America’s productivity declined by 34
percent, while Canada’s declined by an astonishing 52 percent!

Figure 1: United States and Canadian labour productivity growth rates, 1983-2003 vs. 2003-20233

60%

1983-2003 2003-2023

50%

40%

30%

20%

10%

0%

m Canada mUnited States

Between 2000 and 2022, U.S. labour productivity, despite also experiencing a slowdown in
recent decades, grew at an annualized rate of 1.5 percent while Canada’s grew by only 1
percent. (See figure 2.)*

Figure 3 provides the same data with both countries’ productivity indexed to 2017. As shown,
the United States grew faster for both periods—although from 2010 to around 2016, Canada’s
growth kept pace—only to face an even sharper decline since then. In this study, we analyze this
critical change in Canadian investment. Note that figure 3 does not show that Canada’s labour
productivity was higher than the United States’ prior to 2017, merely that Canada’s rate of
productivity growth slowed compared with that of the United States.

ITIF CENTRE FOR CANADIAN INNOVATION AND COMPETITIVENESS | MAY 2025 PAGE 3



Figure 2: Labour productivity (2010 $US PPP per hour)®
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Figure 3: U.S. and Canadian labour productivity compared with base year (2017)®
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As noted, Canadian productivity grew just 7 percent from 2013 to 2023, with industries
differing significantly in labour productivity growth. Agriculture, finance, and mining, oil, and gas
all experienced large increases, while government, utilities, construction, and health care
actually became less productive (figure 4).” Two key sectors—manufacturing and professional,
scientific, and technical services, had about average productivity growth.

Figure 4: Change in labour productivity, 2013-20238
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CAPITAL INVESTMENT

Increased capital investment boosts labour productivity. And it is a lack of this capital
investment that is a key component of Canada’s ailing productivity performance.

Unfortunately, Statistics Canada does not publish publicly available data on industry capital
expenditures at a granular level. Industries are categorized using the North American Industrial
Classification System (NAICS) codes, with more-specific industries characterized by more digits
in their NAICS code. For example, manufacturing has an NAICS code of 31, while beverage and
tobacco manufacturing has an NAICS code of 312.

The most granular dataset on investments and gross capital stocks is only available at the three-
digit NAICS code level. Yet, this data lacks specificity on what type of capital is being invested
in, classifying capital as one of four assets: non-residential buildings, engineering construction,
machinery and equipment, and intellectual property products. While machinery and equipment
includes productive capital such as computers and industrial machinery, it also includes types of
capital that yield little productivity gains, such as furniture and company uniforms. The category
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of intellectual property products includes software, a productive asset, but also includes
expenditures on mineral exploration (which expands output, but not necessarily productivity). In
other datasets where assets and investments are more precisely classified, industries are only
distinguished by their two-digit NAICS codes, with categories such as manufacturing and retail
trade.

In addition, Statistics Canada lists capital expenditures as any item that companies purchase
that depreciate over more than a year, even if purchases are largely consumption expenditures
such as furniture, muddying the discourse when policymakers seek to increase investment in
capital. This is misleading. Any analysis of the relationship between productivity and capital
investment should focus solely on capital that can make workers more productive.

In table 1, we reclassified capital types based on their expected impact on productivity,
something Statistics Canada currently does not do. Descriptions of each kind of capital can be
found in the appendix (table 3) and in the Methodology section.

Tahle 1: Change in capital expenditures relative to GDP (2011/2012-2021/2022*)°

Type of Capital Productive?  Capex Change / GDP
Total non-residential -20%
Total productive capital 1%
Software Y 47%
Plastic and rubber products N 23%**
Textiles, clothing, leather products, and similar materials N 16%**
Fabricated metallic products N 5%
Computer and electronic products Y -2%
Research and development N -6%
Transportation equipment N -16%
Non-residential buildings N -17%
Industrial machinery Y -26%
Engineering construction N -32%
Mineral exploration and evaluation N -59%
Furniture and related products N -61%
Other manufactured products and custom work N -65%
Electrical equipment, appliances and components N -68%
Wood products N -79%**
Non-metallic mineral products N -100%**

* To account for fluctuations in annual investment, percentage change was calculated as the
change between two base values: the average investment relative to GDP in 2012 and 2013, and
the average investment relative to GDP in 2022 and 2023.

** Expenditures average less than $100 million annually, with large swings from year to year.
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At the same time, investments in software increased by 47 percent, while investments in
industrial machinery fell. Capital investments measured annually are subject to large fluctuations
in some instances.

Figure 5 puzzlingly shows virtually no correlation between machinery and equipment investment
and productivity by industry. Because new capital investment has a delayed impact on
productivity, this relationship is displayed using a two-year lag where capital investment is
measured from 2011 to 2021 while productivity is measured from 2013 to 2023. To account for
fluctuations in annual spending, capital investment is measured as the sum of annual machinery
and equipment investment relative to value added. Productivity is measured as the percentage
change in output per hour. Agriculture, mining, and finance were removed from this analysis due
to abnormally high productivity growth, skewing the results of the Canadian economy writ large.
In the case of agriculture and mining, oil, and gas, uneven yields and a difficulty in applying
accurate price deflators at the aggregate level result in measurement difficulties in productivity,
while productivity in the finance and real estate sector is too heavily affected by residential real
estate prices, a factor entirely independent of levels of capital investment in said industry.

Figure 5: Gross investment in machinery and equipment relative to value added vs. productivity growth
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A lack of specificity in measurement could explain this weak correlation. Because machinery and
equipment encapsulate productivity-enhancing technology as well as equipment that is likely to
do little to boost productivity (e.g., furniture, work uniforms, and company cars), the correlation
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between it and productivity is not as precise as this analysis requires. Additionally, under
Statistics Canada’s categorization, machinery and equipment does not include software, a highly
productive asset. The weak correlation between productivity and economy-wide machinery and
equipment investment could also account for the growth of software investments by firms, as
money that may have once been invested in machinery is reallocated to software expenditures.

Furthermore, productivity outcomes lag capital investment and are filtered through management
quality, training, and firm structure. That’s why simple correlation is weak, even though causality
still runs through capital.

To better understand capital investment and productivity, we focus on productivity-enhancing
capital: industrial machinery, computers and electronics, and software.

Figure 6 shows productive capital investments (as denoted in table 1) as a share of gross
domestic product (GDP) for the period of 2013 to 2023. Acknowledging that investments
fluctuate annually, we can see that investment in industrial machinery fell slightly, investment in
computer and electronic products was unchanged, and software expenditures rose. Overall,
investments in productive capital fell during the COVID-19 pandemic and then rebounded by 1
percentage point higher than in 2013.

Figure 6: Productive capital expenditures relative to GDP''
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There is a positive, albeit weak, correlation (0.11) between the gross investment in productive
capital from 2011 through 2021 and productivity growth from 2013 to 2023 for major
industries. (See figure 7.) Once again, we use a two-year lag to account for delays in
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implementation and use, meaning that we estimate that capital investments made at any given
point in time will take at least two years to have any meaningful impact on productivity.

Figure 7: Gross investment in productive capital relative to value added vs. productivity growth'2
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The weak correlation between capital investment and productivity does not indicate that there is
no relationship between the two variables, but rather that the connection is influenced by many
factors. Capital investment is a necessary condition for productivity growth, but not a sufficient
one by itself. Gains in productivity often depend on how effectively capital is deployed—whether
businesses are investing in the right types of assets, those assets are integrated into efficient
processes, and workers are trained to use them effectively. In other words, the quality, timing,
and context of investment matter just as much as the quantity. Weak correlations may also ignore
structural barriers that prevent capital from translating into output improvements.
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CAPITAL STOCKS

Capital depreciates. As such, it is important to measure the amount of capital stock, the
inventory of capital assets in an economy, and not just annual investment at any given time,
which can vary significantly year over year. Canada’s productive capital stock declined 8 percent
as a share of GDP between 2013 and 2023 (see figure 8), a troublingly high rate.

More importantly, the critical capital stocks of industrial machinery and computers and
electronics decreased 19 percent and 10 percent, respectively. In contrast, software capital
stock increased, but not enough to make up for these declines. Productive capital stock relative
to GDP increased briefly in 2020, but that was caused by a decrease in Canada’s GDP during
2020, with capital stocks remaining relatively flat, as opposed to an actual increase in capital
stock.

Figure 8: Productive capital stocks relative to GDP'3
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Certain industries, such as accommodations and food services, educational services, and
wholesale trade, saw large increases in productive capital stocks relative to value added (figure
9). Notably, the accommodations and food service industry saw significant reductions in output
from 2019 to 2020 due to the COVID-19 pandemic (24 percent and 36 percent reductions in
value added, respectively). This industry struggled to see output return to pre-pandemic levels as
of 2023, so while capital investment increased moderately, the capital stocks as a share of value
added shot up as a result.
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Figure 9: Change in productive capital stocks relative to value added, 2013-2023'*
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Conversely, the mining, oil, and gas and finance, insurance, and real estate industries have seen
large increases in productivity (figure 4) over the last decade, yet their productive capital stocks
have decreased at the same time. For the mining, oil, and gas industry, this increase in
productivity can likely be attributed to the long lag from the capital deepening during the oil
sands development in the 2000s that the sector is now benefiting from, while new capital
expenditures have still not returned to their peak in 2012. Furthermore, the war in Ukraine in
February 2022 resulted in a spike in global crude oil prices, meaning that the output of the oil
sector in particular grew without changes to the operation. Meanwhile, the finance, insurance,
and real estate industries have seen immense change in how they do business since 2003, with
firms being able to scale their operations significantly without physical expansion (e.g., a bank or
insurance brokerage being able to serve more customers without physical locations or cheque
processing machines), thereby boosting productivity without increasing capital stock.

Figure 10 illustrates the relationship between the sum of productive capital expenditures relative
to value added and the change in capital stocks by industry from 2013 to 2023. Greater capital
expenditures generally increase capital stocks; however, the degree to which capital expenditures
lead to increased capital stocks can also depend on whether firms are opting to retire productive
capital assets earlier than anticipated due to advancements in functionality or efficiency. The
rate of capital retirement differs across industries.

Surprisingly, we find a negative correlation of 0.43 between the sum of productive capital
investment and the change in productive capital stock between 2013 and 2023. Industries that
invested more in productive capital (industrial equipment, computers, and software) saw a larger
decline in capital stock. This contradiction underscores a key policy challenge: Firms are
investing, but the capital is either poorly targeted, prematurely retired, or outpaced by
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depreciation. Measuring “input dollars” alone misses whether those dollars build capacity. One
possible explanation is there may be a misalignment between how Statistics Canada is reporting
capital stocks and capital expenditures. Another is that the measure of capital stock relative to
value added may not accurately represent capital accumulation in a period when COVID-19
weakened many industries.

Many industries saw high rates of annual capital investment while capital stocks declined.
Information and cultural industries, manufacturing, and mining, oil, and gas saw capital stocks
decrease by 3, 15, and 27 percent, respectively, while each industry invested more than most
others.

The finance and real estate industry also experienced significant capital stock declines (14
percent), while it maintained stable capital investment during this period. This could be due to
larger structural shifts in the respective industries towards a more cost-efficient and productive
capital inventory, such as digital banking and fintech in the finance industry. These shifts can
cause firms to retire assets earlier than expected, reducing stocks while increasing capital
investments.

Figure 10: Total investment in productive capital relative to value added vs. change in capital stocks, 2013-
202313
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Because capital depreciates over time, adding up total capital investment relative to GDP from
2013 to 2023 would ignore the fact that capital purchased in 2013 is not worth today what it
was worth then. Figure 11 shows the relationship between capital stocks and total productive
capital investment after depreciation. Statistics Canada reports that productive capital
depreciates at an average rate of 20 percent per year, meaning capital that was purchased at
$1,000 in 2022 was worth $800 in 2023.'¢ There is a moderate negative relationship between
these two variables (correlation coefficient of -0.45).

Figure 11: Total depreciated capital investment relative to value added vs. change in capital stocks, 2013-2023
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There is a positive correlation between the change in relative capital stocks and productivity
growth (0.07), corroborating the assumption that productive capital stocks lead to enhanced
productivity. However, a few industries were outliers in this analysis. Mining, oil, and gas,
finance, and agriculture and forestry were once again removed from the analysis due to outlier
levels of productivity and capital stock values.

At the same time, certain industries—manufacturing and the information and cultural
industries—saw productivity increase while capital stocks declined. In the information and
cultural industries, capital stocks recovered from the COVID pandemic slower than did value

ITIF CENTRE FOR CANADIAN INNOVATION AND COMPETITIVENESS | MAY 2025 PAGE 13



added, meaning we can likely expect capital stocks to return to normal growth in the near future.
In manufacturing, capital stocks declined steadily between 2013 and 2020, but they have
begun to recover. If these trends continue, we can also expect capital stocks and productivity to
have a positive relationship in the manufacturing sector in the near future.

Figure 12: Change in productive capital stocks relative to value added vs. productivity growth, 2013-2023"
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Many industries with positive capital stock growth rates also experienced positive productivity growth,
indicating a positive relationship between capital and productivity.

A number of industries also saw positive growth in relative capital stocks while productivity
declined, including construction, health care, and utilities. All three industries were hit hard by
COVID, leading to productivity declines that persisted up until 2023. The health care and social
assistance sector saw a dramatic drop in productivity between 2022 and 2023, which could
possibly be explained by Canada’s overburdened health-care system in recent years,
characterized by resource constraints and staff shortages. These have reduced the sector’s
capacity to deliver quality care per worker hour efficiently.®
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Figure 13 shows how capital stock, in absolute terms, relates to productivity. This figure
mitigates the impact of pandemic recessions by not including value added in capital stock
calculations. There is a positive correlation of 0.20, indicating that there is a stronger
relationship between productive capital and productivity when negative economic shocks, such
as the pandemic, are controlled for in the analysis.

Figure 13: Capital stock growth versus productivity growth, 2013-2023'°
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Of course, these correlations do not imply causation. Mismeasurement of either output or capital
is a possibility. As are other forces at play affecting productivity growth and capital intensity.
While there appears to be a positive correlation across all industries between increases in capital
stock and increases in productivity, some industries, as discussed, show a different relationship.
Other possible, general reasons for this relationship can be found below in table 2.
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Tahle 2: Possible reasons for weak negative correlation between productivity and capital stock

Increasing Productivity Growth, Decreasing Productivity Growth,
Decreasing Stock Increasing Stock
Productivity boosts due to efficiency Entry of unproductive firms purchasing new

optimizations and belt-tightening during times of capital stock
economic uncertainty and high interest rates

Firms shifting towards asset-light models by Improper training for workers resulting in
outsourcing or leasing (software as a service, underutilization of new capital
agricultural solutions as a service, etc.)

Automation replacing expensive physical capital Unwillingness to adopt new technologies and
with relatively inexpensive software solutions instead replacing aging capital instead of
upgrading
Greater proportion of value added being derived Green retrofits or regulatory compliance upgrades
from low-capital activities such as R&D and that have no discernible impact on productivity
design
DEPRECIATION

Investment in capital assets lasts a finite amount of time. The lifespan of capital stock can vary
depending on wear and tear or technological obsolescence, and these capital assets generally
decline in value over time. This is called capital depreciation, and part of the purpose of capital
expenditures is to, at minimum, keep pace with the depreciation of a firm’s stock of capital
assets to maintain its productivity. Thus, a firm or industry can increase capital expenditures
even relative to value added and still see decreasing capital stock due to depreciation. Net
capital investment is an approximate measure for determining whether depreciation exceeds
capital expenditures by subtracting the two values.

Figure 14 shows the gross productive capital investment minus gross depreciation in the five
years between 2019 to 2023. Most industries had net positive investments in productive capital,
excluding the agriculture and forestry, mining, oil, and gas, and utilities industries. These
negative net capital investment values show that the decline in capital stocks in the agriculture
and forestry industry and mining, oil, and gas industry (figure 9) are not simply due to structural
shifts or early capital retirement, but rather because capital expenditures are not keeping pace
with depreciation. Notably, all three industries with negative net capital investment are
commodities-based industries, which saw significant fluctuations in profitability and uncertainty
during the pandemic years, which likely limits firms’ ability to invest in new capital.

Should the decline in these industries continue, their capital stock will be depleted over time, which
may lead to lower levels of productivity, as workers will have limited access to productivity-enhancing
machinery, equipment, and software.

Other industries that experienced decreased capital stocks from 2019 to 2023, such as finance,
insurance, and real estate and manufacturing, had net positive investment values, meaning the
reduction of capital stocks in these industries can likely be attributed to the early retirement of
capital or misuse of capital rather than depreciation.
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Figure 14: Average net capital investment in productive capital, 2019-2023 (% of depreciation)?®
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ADOPTION OF ROBOTICS

Not all capital investment is equal when it comes to driving productivity. That is why Statistics
Canada needs to collect much finer-grained detail on the types of capital investment, including
Al, sensors, 5G, 3D printing, and of course robotics. Under the capital expenditures data,
robotics would be categorized alongside industrial machinery; but a robotic assembly line and a
printing press have very different impacts on labour productivity.

Robotics adoption is increasingly becoming a key to boosting productivity.?* A study showed that
investment in robots contributed to 10 percent of GDP growth per capita in Organization for
Economic Cooperation and Development (OECD) countries from 1993 to 2016, and there is a
0.42 correlation between a country’s wage-adjusted manufacturing robot adoption and growth in
productivity between 2010 and 2017.%? The same study also found that a one-unit increase in
robotics density (which the study defined as the number of robots per million hours worked) is
associated with a 0.04 percent increase in labour productivity. A study by the Institute for
Employment Research found that robot adoption led to a GDP increase in Germany of 0.5
percent per person per robot over 10 years from 2004 to 2014.23 Another study found that
introducing industrial robots in Spanish manufacturing firms boosted output by 20 to 25 percent
and reduced labour-cost share by approximately 6 percent within four years.?*

Yet, the adoption of robotics in Canada is far behind that of most OECD countries. In 2022,
Canada ranked just 17th in the world for manufacturing robotics adoption. (See figure 15.)?°
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Figure 15: Robots per 10,000 manufacturing workers, 2022
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According to Statistics Canada, just 2 percent of firms had adopted robotics technology by 2022,
while 95 percent reported that they did not believe robotic technology would apply to their
business. 26 Many Canadian firms do not see the potential in robotics despite possible
productivity-boosting applications in manufacturing, retail, utilities, and agriculture. Firms that
did adopt robotics technology saw an increase in productivity and an increase in employment of
20 percent. Manufacturers were the largest adopters of robotics technology in Canada as of
2022, with 8.8 percent of manufacturers utilizing the advanced technology.?’

ADOPTION OF Al

Like other major technological advances, the age of Al promises to completely alter the way
business is done across all industries, presenting the potential for significant boosts in
productivity. The number of Al-related jobs in Canada is now growing faster than in any other
country, an encouraging sign as Canadian firms struggle to boost productivity. The majority of
these jobs are likely located in the information and cultural industries sector, which contains
information technology jobs, explaining the high Al adoption rate in this industry relative to
others in Canada. Canada being a world leader in developing Al is no surprise, with Geoffrey
Hinton winning the Nobel Prize in Physics in 2024 and many world-leading Al firms being
founded in Canada.?®
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Figure 16: Annual growth rate of the share of workers with Al-related johs?®
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However, fears and skepticism of the technology’s applicability and long-term impacts have
slowed adoption among firms. Studies show that Al adoption can add 0.1 to 0.6 percentage
points annually to labour productivity.3° Despite being a global leader in creating Al, Canadian Al
adoption has fallen behind that of the United States across all industries. (See figure 16.) In
almost all industries, barring the information and cultural industries, Al adoption is less than half
that of the United States. It is worth noting that due to differences in data availability, U.S.
estimates show the number of firms that have used Al in the six months prior to data collection
(December 2023 and January 2024), while Canadian estimates show the number of firms that
used Al over the 12 months before data collection (the second quarter of 2024), which should
even slightly increase the amount of Canadian firms captured in the data relative to the United
States.
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Figure 17: Share of firms adopting Al, 2023-20243'
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U.S. COMPARISON

With the United States seeking to impose tariffs on Canadian goods, it is worth examining how
Canadian capital investment and productivity compare with that of the United States. Figure 18
shows machinery and equipment and intellectual property capital expenditure (including
productive and unproductive capital) as a share of value added by industry. Data regarding
specific types of capital expenditures organized by industry are not made available by the U.S.
Bureau of Economic Analysis (e.g., data on the U.S. manufacturing industry’s spending on
industrial machinery is not available).
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Figure 18: Capital expenditure relative to value added, 2013-202332
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Overall, the United States invested more as a share of GDP than did Canada from 2013 to 2023.
On average, 11 percent of U.S. GDP was invested annually in machinery and equipment and
intellectual property, compared with just 8 percent in Canada. In most industries, the United
States outpaced Canadian industries by large margins, including agriculture and forestry,
information and cultural industries, and manufacturing. Mining, oil, and gas and transportation
and warehousing are the only two industries where capital investment in Canada exceeded the
United States.

Canadian industries have consistently underinvested in productive capital compared with the same
industries in the United States.

The pandemic severely affected both industries in Canada, which have seen their output drop
significantly since 2019, skewing relative investment. In absolute terms, capital investment in
both of these Canadian industries has either fallen (in the case of the mining industry) or
stagnated (transportation and warehousing). Additionally, these measures take into account
unproductive capital (e.g., furniture and fleet vehicles), confounding the results of this analysis.
While Canadian firms may, in some industries, be investing more than similar firms in the United
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States in relative terms, it would be far more useful to examine how Canadian firms compare
with U.S. firms in their expenditures on exclusively productive capital.

The gap between the two countries has begun to close in recent years. While the gap in relative
productive capital investments between Canadian industries and U.S. industries were just under
1 percentage point in 2017, Canada’s rate of change has increased slightly and the gap between
the two growth rates is now less than half a percentage point. Productive capital in the United
States is defined as software, information processing equipment, and industrial equipment, and
exclude fabricated metal products and electrical transmission, distribution, and industrial
apparatuses. The asset types used for Canada are software, industrial machinery, and computer
and electronic products. For a more detailed description, see appendix table 4.

Figure 19: Productive capital expenditures relative to value added, 2013-20233
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U.S. productivity had a similar level of correlation to productive capital expenditures (0.78) as
did Canada (0.76).

While productive capital may have similar impacts on Canadian and U.S. productivity, there are
undoubtedly areas in which Canada can learn from its U.S. counterparts. Research in 2012
looking at the impacts of software investments on productivity of U.S. multinationals in Europe
relative to European multinationals in the same markets showed that despite making the same
types and amounts of investments into software, U.S. multinationals saw larger productivity
boosts than did their European counterparts.®* These advantages are not inherent to some sort of
geographic or historical exceptionalism, but rather from tougher management practices.
Therefore, to combat diminishing returns and suboptimal capital utilization, investments in
human capital need to be made, such as training and upskilling for workers and managers, as
well as the implementation of more rigorous management practices in Canadian firms.
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The size of Canadian firms may also play a key role in Canada’s productivity conundrum.
Statistics Canada has well documented the importance of small businesses in the Canadian
economy. Small businesses (firms employing fewer than 500 employees) contributed 48.2
percent, on average, to the Canadian GDP between 2016 and 2020.3% In contrast, small
businesses represented just 43.5 percent of GDP in the United States.® Differences in
production process and capital intensity lead small firms to be less productive than large firms;
however, exactly how much of a productivity disadvantage small firms have is essential
information. According to a report published in 2014, Canadian small businesses were just half
as productive as large firms; U.S. small firms, on the other hand, were 67 percent as
productive.?’

Canada needs more large firms to make necessary productivity gains, meaning small firms must
take steps to expand and improve production. Statistics Canada should conduct another study
analyzing the productivity disadvantage of small firms in Canada in comparison with the United
States and other comparable economies.

CAUSES FOR DECLINING CAPITAL EXPENDITURES

Several explanations have been made for Canada’s sluggish growth in capital expenditures and
the resulting productivity slump.

Some claim that the knowledge economy has arrived and that value added comes increasingly
from low-capital activities such as R&D and design, rather than capital such as machinery. If this
were true, we would likely see a decline in capital expenditures relative to value added when
R&D expenditures increase. Figure 20 shows a weak, negative correlation (-0.08) between
changes in spending on R&D and productive capital expenditures relative to value added,
meaning there does seem to be a substitution effect, albeit small, occurring between R&D
expenditures and productive capital expenditures. We can assume that this substitution is
occurring mostly in industrial machinery and computer and electronic products, as these assets
have seen reduced investment in the economy as a whole (see table 1).

Agriculture and forestry notably experienced the greatest reduction in capital expenditures over
the decade, specifically in 2022 and 2023 when investment in industrial machinery fell to about
25 percent of what it was in 2021. At the same time, R&D increased, but not enough to account
for the loss of industrial machinery investment, so it is more likely that reductions in productive
investment in agriculture were a symptom of a post-COVID economy and not a shift to innovation
investment. When agriculture is removed from the analysis, there is a slightly positive correlation
between productive capital and R&D investment.

The manufacturing industry had a correlation coefficient of -0.75, suggesting a negative
correlation between R&D expenditures and productive capital expenditures relative to value
added.

This could mean that manufacturing innovations are often process innovations that do not impact
capital expenditures or that the industrial machinery the manufacturing industry relies on has far
longer depreciation cycles, making rapid technological change far more difficult compared with
other industries. Or perhaps the manufacturing sector is indeed extracting more value added
from R&D and design and is thus shifting capital investments away from capital such as
software, machinery, and computers. As an example in manufacturing, most of the Apple
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iPhone’s value is derived from its design, software, and brand value rather than due to physical
manufacturing costs, meaning more economic value is produced with the same or less capital
expenditure.

Figure 20: Change in R&D investment relative to value added vs. change in productive capital expenditures
relative to value added, 2013-202338
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There is a belief that Canada’s excessive real estate prices mean that capital expenditures into
commercial properties are drawing money away from expenditures into productive capital, either
out of necessity or in hopes of greater returns on investment from real estate relative to other
forms of capital.

Figure 21 shows a negative correlation of 0.22 between the two types of capital expenditures,
once again indicating a substitution effect. The agriculture industry, which, as previously stated,
has seen a significant reduction in productive capital investment, increased investment in non-
residential building expenditures, as did the arts, entertainment, and recreation industry, which
includes several sub-industries that require significant land and building improvements, such as
sports arenas, casinos, amusement parks, and movie theatres. Conversely, other industries, such
as manufacturing and health care, may have taken the opportunity during and after the
pandemic to reduce their expenditures on non-residential buildings, freeing up money to spend
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on productive capital. Health care in particular has seen a drop in building expenditures coupled
with productive capital investment since the pandemic, indicating a push for modernization in a
fraught health-care system.

Figure 21: Change in non-residential building capital expenditures versus change in productive capital
expenditures, 2013-20233°
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Finally, another theory is firms are opting to hire more people instead of investing in productivity-
boosting capital, thereby increasing the total number of hours worked rather than the output per
hour. Given the high levels of low-skill immigration in Canada, this is likely part of the problem.
If firms have easy access to cheap labour, why invest in capital equipment? As University of
Waterloo economist writes:

Businesses that are addicted to cheap labour have little incentive to invest in
technology and equipment. Why invest in cutting-edge logistics software when
there’s no shortage of low-wage drivers? Why automate agriculture with robotic
harvesters and drones when there’s a steady supply of low-wage workers to do it
manually? Make labour cheap enough and construction companies will begin to
trade in their excavators for shovels!*°

ITIF CENTRE FOR CANADIAN INNOVATION AND COMPETITIVENESS | MAY 2025 PAGE 25



One reason firms may be investing less is because they don't see growth opportunities and as
such prefer to “hunker down” using existing machinery and equipment. Why “bet the business”
with major capital upgrades when the overall market is weak?

We see some evidence for this in figure 22, which shows that increased workforce relative to
value added was positively associated with relative capital expenditures, with a correlation
coefficient of 0.36 suggesting broadly that industries that are growing are more likely to boost
capital expenditures as a share of sales. However, capital expenditures remained mostly
unchanged in the government and construction sectors, which could be interpreted as a potential
substitution effect in which people were hired in lieu of investing in productive capital. For
example, the Canada Revenue Agency opted to hire 49.5 percent more employees between 2016
and 2023 to help administer COVID-19 support programs and combat tax evasion, despite calls
for the government to invest in technology and other improvements to increase labour
productivity.*! Conversely, industries with great potential for automation, such as retail trade,
wholesale trade, manufacturing, transportation and warehousing, and the information and
cultural industries, all reduced their workforces relative to their respective value added.

Figure 22: Change in workforce vs. change in productive capital expenditures, 2013-202342
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POLICY IMPLICATIONS

No single issue stands out as the cause of or the solution to Canada’s capital expenditures
problem. Rather, many issues are cause for concern, and policymakers will need are wide-
ranging response.

In 2019, the Trudeau Government enacted the Accelerated Investment Incentive, an enhanced
first-year expensing program for certain eligible types of capital expenditures and a full expensing
of machinery and equipment and clean energy investments.*® Levels of capital investment
amounts did not increase much after this, neither across the economy nor in manufacturing in
particular. But this is likely in part due to four factors:

1. Most firms received only partial expensing, not true first-year write-offs;

2. Clean energy investments, though fully expensable, tend to have minimal or even negative
productivity impacts;

3. Full expensing for machinery and equipment was confined to the manufacturing sector,
limiting broader adoption; and

4. The economic uncertainty of COVID-19 deterred firms from committing to major capital
expenditures.

The newly elected Liberal government has pledged to extend immediate expensing for
manufacturing equipment, clean energy generation, energy conservation equipment, and zero-
emission vehicles. While this commitment continues in the right direction, it is still too limited in
scope to materially affect Canada’s productivity performance. To drive investment where it
matters, the government should go further by making all productivity-enhancing capital
expenditures eligible for full first-year expensing, as the United States did in its 2018 Tax Cuts
and Jobs Act.

Canada’s smaller average firm size hurts capital investment and productivity. Canada should
focus on allowing companies to achieve sufficient scale to compete on a global scale rather than
pursue the popular approach of trying to get even more small businesses. It should adopt size-
neutral policies, meaning all firms in Canada, regardless of size, face the same tax and regulatory
obligations. That way, public policy does not artificially keep firms small by creating incentives to
stay small. It should also rethink and reverse the recent antitrust focus on breaking up large
firms that are critical to Canadian capital investment. And it should reform SR&ED to make the
credit size neutral, rather than penalize medium and large firms.

Beyond removing disincentives to scale, Canada also needs to celebrate and systematically study
what productivity leadership looks like in practice. The next government should establish a Prime
Minister’s Productivity Innovation award, highlighting five or so organizations in Canada for their
superlative use of capital investment, including software, to drive organizational productivity.

In addition, Innovation, Science and Economic Development Canada (ISED) should establish industry
productivity groups to analyze productivity challenges in 25 or so specific industries in Canada per
year, from hotels to waste collection to biopharmaceutical production. Each group, grounded in
analytical staff and informed by industry experts, would examine global best practices in
technology-driven productivity around the world, and then assess how Canadian organizations
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could adapt these innovations to their own practices. From robotic-based hotels in Tokyo to
hospitals in China that automatically deliver drugs to hospital rooms to automated waste
collection in Stockholm, the world is awash with best-practice productivity innovations that
Canadian organizations can and should adopt.

As part of this effort, ISED should develop a productivity-enhancing technology pilot grant program
that provides matching funds to 15 to 20 projects in Canada where the organization commits to
implement global leading-edge productivity innovations. These funds need not be large (perhaps an
average of $500,000 to $1 million), and as a condition of receiving the funds, the organization
would commit to being open to allowing other similar organizations in Canada to learn from it. In
addition, ISED could write up best-practice case study lessons that other organizations could use
to implement similar innovations.

The Canadian government should seek an enhanced understanding with organized labour, stressing
that it will not support labour bargaining over the introduction (or lack thereof) of new technology,
even technology that automates work and reduces head count. While it is legitimate for unions to
bargain over how gains from automation are shared, opposition to the adoption of productivity-
enhancing technology undermines national competitiveness. We have seen this resistance for
example, from Canadian dock workers.** But of course, unions and workers generally should be
involved in the process of new capital investment, as long as that is to support the investment
and worker wellbeing.*®

All levels of Canadian government, across all ministries, should have it as a core mission to determine
how their actions detract from or enhance capital investment to boost productivity. As part of this,
government officials need to be willing to take leadership positions that automation and
productivity growth are good for Canada and Canadians, even if that automation replaces, rather
than complements workers.

The data available on software investment, one of a firm’s most productive assets, lacks any
further descriptors or subcategories on Statistics Canada. The statistical agency fails to
distinguish between purchased software, software that leads to process improvements and
productivity growth, and self-built software. If a company were to invest in software production to
sell it as a product, the software would not contribute to productivity growth. By not specifying
what kind of software is being invested in, investment in producing both productivity-enhancing and
nonproductivity-enhancing assets is heing lumped together, a fact that may produce misleading data.

Modern productivity strategy requires precise visibility into where and how Canadian firms invest.
But Statistics Canada’s capital expenditure data is ill-suited to today’s economy. It fails to
distinguish between productive and nonproductive software, doesn’t track leased capital assets
(which are increasingly important in SaaS and equipment-heavy industries), and reports
spending using broad industrial categories that blur sector-specific dynamics.

In summary, underinvestment in much-needed, productivity-enhancing capital is a pernicious
problem that policymakers at all levels of government urgently need to address. As evidenced by
the oil and gas industry, declining profitability decreases industries and firms’ ability to intensify
their capital. Chronic underinvestment in capital will depress labour productivity growth, lowering
future living standards. If this continues, young Canadians will inherit a stagnant, less
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competitive economy. By fostering capital expenditures across the economy, Canada can drive
innovation, boost its productivity, and enhance the global competitiveness of its industries.

APPENDIX

Table 3: Canadian asset classifications*®

Asset Type

Classification

Non-residential building
construction

Engineering construction

Textile products, clothing,
and products of leather and
similar materials

Wood products

Plastic and rubber products

Non-metallic mineral
products

Fabricated metallic products

Industrial machinery

Computer and electronic
products

Electrical equipment,
appliances, and components

Transportation equipment

Industrial buildings; office buildings; shopping centres, plazas, malls
and stores; other commercial buildings; schools, colleges, universities
and other educational buildings; hospitals, health centres, clinics,
nursing homes and other health care buildings; other institutional
buildings.

Transportation engineering construction; oil and gas engineering
construction; electric power engineering construction; communication
engineering construction; other engineering construction.

Fibre, yarn, thread, and fabrics; carpets, other textile furnishings and
products; textile and fabric finishing and coating services; clothing,
footwear and accessories.

Hardwood and softwood lumber and treated wood products; wood

chips, veneer and plywood, reconstituted wood products and wood
waste; wood windows and doors, wood containers and other wood

products.

Plastic building and construction materials; motor vehicle plastic parts;
other plastic products; tires, rubber and plastic hoses and other rubber
products.

Other non-metallic mineral products; glass and glass products
including waste and scrap; cement, ready-mixed concrete and concrete
products.

Other fabricated metal products; structural, ornamental and
architectural metal products; metal containers, boilers and tanks;
hardware, wire products and turned products; coating, engraving, heat
treating and similar metal processing services.

Parts, attachments and accessories for machinery of all kinds; industry-
specific machinery; general-purpose machinery.

Computer and computer peripheral equipment including parts;
telephone apparatus and other communication equipment; printed and
integrated circuits and other electronic components; audio and video
equipment and unrecorded recording media; navigational, measuring,
medical and control instruments.

Household appliances; electrical equipment and components.

Passenger cars; light-duty trucks, vans and SUVs; medium and heavy-
duty trucks and chassis; motor vehicle bodies, trailers and special
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Asset Type Classification

purpose vehicles; aircraft and aircraft engines; aircraft parts and
equipment; railroad rolling stock and parts; ships and boats; other
transportation equipment and related parts.

Furniture and related Household furniture and furniture-related products; office and
products institutional furniture including fixtures.

Medical, dental and personal safety supplies, instruments and
Other manufactured equipment; other manufactured products; custom work, manufacturing
products and custom work production services (except printing, finishing textiles and metals) and
contract electronic reproduction services.

Mineral exploration and

. No classification given
evaluation

Research and development services; own-account research and

eesRare 2l R lepmeE! development services (except software development).

General purpose software; custom software design and development

Software . . X
services; own-account software design and development services.

Table 4: U.S. asset classifications

Asset Type Classification

Computers and peripheral equipment; communication equipment;
medical equipment and instruments; nonmedical instruments;
photocopy and related equipment; office and accounting equipment.

Information processing
equipment

Fabricated metal products; engines and turbines; metalworking
machinery; special industrial machinery, n.e.c; general industrial,
including materials handling, equipment; electrical transmission,
distribution, and industrial apparatus.

Industrial equipment
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METHODOLOGY

Statistics Canada divides its data on capital expenditures into four main categories: machinery
and equipment, intellectual property products, non-residential buildings, and engineering
construction. Machinery and equipment include subcategories such as industrial machinery,
computers, wood products, transportation equipment, and other physical forms of capital, while
intellectual property products include the subcategories of intangible capital such as research
and development spending, software, and mineral exploration. Engineering construction includes
construction and renewal of infrastructure such as roads, pipelines, and waterworks, while non-
residential building expenditures include construction, modification, and the renovation of
buildings.

For instance, firms purchasing office furniture such as tables and couches and building new
office buildings have fewer immediate impacts on productivity. They are more functions of an
expanding workforce or changing business needs. In contrast, investments into computer
software such as Al or video-editing software would give workers the necessary tools to be more
productive. Similarly, while expenditure on research and development or engineering
construction (infrastructure such as pipelines and roads) likely has positive impacts on labour
productivity in the medium to long run, the time gap between expenditures and actual impacts
on labour productivity is much slower and difficult to measure compared with investments into
specialized industrial machines or computers that workers can benefit from immediately or
within a few years.

Capital investment is generally analyzed in two ways: capital expenditures and capital stocks.
Capital expenditures measure how much capital is being invested in during a time period and
show how levels of investment change from year to year. Capital stocks, on the other hand,
measure how much capital is owned across an economy at a point in time and can show whether
capital expenditure keeps pace with depreciation of assets year to year. Capital expenditures
reflect immediate investment activity and are used in this report to note short- to medium-term
industry trends, whereas changes in capital stocks are generally a better tool for examining
impacts on productivity.

An issue frequently encountered when examining the growth of capital expenditures is that
expenditures will generally increase and decrease as industries grow or decline, which provides
little information on whether firms are investing the right amount into capital. To account for
this, this report generally uses capital expenditure and capital stocks relative to value added (the
economic output of an industry minus the value of intermediate inputs purchased from other
industries). For example, if an industry always invests 5 percent of its output into machinery and
equipment, and the industry grew by 30 percent between 2013 to 2023, the capital expenditure
to value added ratio remains the same, whereas the nominal value would likely show a 30
percent increase in capital expenditure despite firms generally not having intensified their
capital.
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