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Generative artificial intelligence (AI) is diffusing through the global economy faster than previous technology waves. 
Low‑cost tools and task‑level applications have allowed adoption to spread in months rather than years, reach‑
ing workers and firms well beyond the technology sector. That 
speed reflects low upfront costs of experimentation and high 
rates of improvement relative to earlier technologies.

Rapid diffusion has raised expectations that AI could also 
meaningfully improve productivity. The United States is leading 
in terms of AI adoption and scaling computing investment. U.S. 
business labour productivity grew at an average annual rate 
of 2.6% over the past two years, more than double its ten‑year 
pre‑COVID average of 1% and well ahead of international peers 
(Chart 1).1 While AI does not explain all of this outperformance, 
gains have coincided with a surge in investment in computing 
infrastructure and AI‑related capital (Chart 2).
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Chart 1: U.S. Labour Productivity Has Outperformed Peers

Annual Average % Change

•	 Generative AI is spreading faster than earlier transformative technologies, driven by low-cost, task-specific tools 
and ease of use.

•	 Rapid adoption does not guarantee sustained productivity gains. As in past technology cycles, lasting gains re‑
quire complementary investment in data, systems, skills, and organizational changes that embed AI into core 
workflows.

•	 The United States leads in AI investment and computing capacity, but early gains reflect the scale of spending on 
data centers and hardware rather than broad integration into production.

•	 Canada’s weaker investment in intangibles, smaller firm size, and fragmented markets raise the bar, particularly 
where coordination and reuse matter. Progress on these fronts, as well as shared standards for data and inter‑
opability could help AI adoption translate into more durable productivity gains.
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This early strength does not, on its own, point to durable 
gains. Whether AI lifts productivity over time depends 
on how deeply it is embedded into core production 
processes. As in past technology waves, lasting gains 
emerge only once complementary investments allow 
businesses to reorganize workflows and scale new pro‑
duction methods. For AI, this includes structured data, 
integrated systems, relevant skills, verification proto‑
cols and updated governance. Absent these comple‑
ments, task-level efficiency gains risk being eroded by 
coordination, verification, and rework costs.

This distinction matters even more for Canada. 
Long‑standing underinvestment in intangible assets, 
a greater concentration of economic activity in small 
and mid-sized firms, and fragmented markets increase 
the risk that AI adoption remains surface‑level. With‑
out deeper integration and stronger complementary 
investment, rapid diffusion may boost usage but fail to 
deliver a durable lift to productivity.

From Early Uplift to Enduring Productivity 
Gains

Over the long-term, productivity growth is driven pri‑
marily by technological change. While innovation is 
ongoing where incentives support it, a small number 
of breakthroughs—electricity, the internal combustion 
engine, computers and the internet—have durably lift‑
ed the pace of productivity growth. What made these 
innovations stand out was their broad applicability 
across the economy, transforming how production is 
organized rather than improving a single sector. 

The payoff from these general-purpose technologies 
(GPTs) was not immediate. Productivity gains emerged 
only after signficant investment in infrastructure, skills, 
and organizational change allowed them to be de‑
ployed reliably at scale.

Generative AI shares many of the features of these 
past GPTs, and may, over time transform production 
across the economy. However, similar to past technol‑
ogies, sustainable gains will require complementary 
investment. While AI may lower the cost of specific 
tasks, and may generate early, investment‑led gains 
(see textbox next page), sustained productivity growth 
will only materialize once AI has been integrated into 
workflows.

Recent firm level evidence highlights this distinction. A 
survey of roughly 6,000 executives across the U.S., UK, 
Germany, and Australia points to widespread AI adop‑
tion but minimal realized AI-driven productivity gains 
within their firms.2 Delayed productivity gains are con‑
sistent with the productivity J-Curve observed for ear‑
lier general purpose technologies. In past technology 
waves, adoption typically accelerated ahead of mea‑
sured productivity as firms absorbed the costs of reor‑
ganizing production and investing in complementary 
intangible assets, whose benefits materialized only 
with a lag.3 

Although generative AI has spread more quickly than 
past technology waves, the underlying economics re‑
main the same. The largest and most durable gains will 
follow complementary investments that allow firms to 
integrate new A.I. technology into core operations 
where they can reshape production processes rather 
than merely assist with individual tasks.

Clean Data, Integrated Systems, and Skilled 
Teams Drive AI Success

To fully realize AI’s potential, firms need clean, interop‑
erable data, systems that communicate seamlessly, 
and workers trained to use new tools. Equally impor‑
tant, managers must be willing to redesign processes 
so that AI output can be trusted and acted upon.

These investments are largely intangible, firm‑specific, 
and difficult to reverse, making them persistent. When 
taken into account, this type of complementary in‑
vestment becomes an important driver of productivity 
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Chart 2: U.S AI Investment Per Worker Is Double 
Its Nearest Competitor 
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Early U.S. Productivity Gains Reflect Investment, Not Transformation

Early productivity gains from AI in the United States have 
so far arrived mainly through capital deepening, as firms 
invest heavily in data centres, computing hardware, 
and information‑and‑communications technology (ICT). 
These investments lift measured productivity directly 
through higher capital intensity and, to a lesser extent, 
shifts in activity toward higher‑productivity firms and 
sectors. 

Economic data over the past year bear this out. Real 
non residential investment in information processing 
equipment rose roughly 28% year-over-year in the fourth 
quarter of 2025. Within that category, investment in 
computers and peripheral equipment increased by 72% 
year-over-year in the fourth quarter of 2025, pointing 
to an intensive scale up of compute capacity (Chart 3). 
Physical infrastructure expanded sharply alongside it, with U.S. data centre construction starts rising by about 
190% year-over-year in 2025, reflecting the pace of the build out.4

These early gains are investment‑driven and concentrated, rather than the result of broad-based changes in 
how production is organized. Earlier technological episodes exhibited similar patterns; measured productivity 
improved during periods of heavy infrastructure build‑out before firms completed the more difficult task of 
reorganizing production.

The current pattern does not, on its own, 
signal how widely or how durably these 
gains will persist. Early improvements re‑
flect where investment is concentrated, 
rather than a broad shift in how production 
is organized.

This distinction is critical for interpreting 
the next phase. The same cycle that can 
produce an early burst of measured gains, 
driven by capital deepening and activity 
shifting toward high‑productivity ICT seg‑
ments, can also produce a period of slower 
measured productivity as firms absorb the 
cost of integration and build intangible 
capital that standard metrics undercount.

Sustained gains emerge only in the final 
stage of this process. For AI, this implies 
that the ultimate payoff will depend not on 

the pace of today’s build‑out, but on how effectively it is converted into lasting improvements in production 
across firms and sectors.
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Chart 3: A.I. Related Investment Has Accelerated in 
2025 Relative to the Pre -Covid Decade
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growth alongside the initial innovation—particularly in 
sectors where coordination and the flow of information 
are central to output.

For AI, this distinction is critical. While these capa‑
bilities are difficult to build, they are not limited to 
early‑moving firms or economies, especially where 
smaller firms can access shared data, advisory sup‑
port, and implementation tools. The payoff depends 
on whether firms can rely on AI within core production 
systems without rising error or oversight costs as use 
expands, rather than on AI itself. 

Verification Challenges Limit Deeper AI 
Integration

One critical component of the intangible investment 
required to scale AI is verification. Productivity gains 
are most likely where output can be tested and cor‑
rected quickly and cheaply.5 This helps explain why 
early gains tend to appear in areas such as software 
development, where errors are immediately visible 
and feedback loops are built into the production pro‑
cess. Where verification is costly or uncertain, firms are 
more likely to limit AI deployment to peripheral tasks 
rather than embedding it into end‑to‑end production 
processes; AI applied to the wrong class of tasks may 
decrease productivity.6

Verification is not a feature of the AI model itself but of 
the surrounding production system. Integrated data, 
clear process handoffs, and rapid feedback loops 
make errors visible and correctable. Where these 
complements are in place, firms can scale AI use more 
confidently. Where they are not, adoption may be 
widespread but shallow.

Infrastructure control may also shape firms’ willing‑
ness to embed AI into workflows. Integration requires 
confidence that data, models and outputs can be re‑
lied upon over time. When infrastructure is externally 
hosted, firms face compliance uncertainty. This con‑
sideration is relevant for economies such as Canada’s, 
which hosts fewer than 500 data centres (compared 
to over 5000 in the U.S.)7 and is a net importer of com‑
pute capacity. This may lead to shallower integration, 
especially for firms already facing scale and verifica‑
tion constraints. 

AI Adoption Surges, But Integration Remains 
Limited

There is little doubt that AI use among Canadian firms 
is rising. A growing share of businesses report using 
AI to produce goods or deliver services, with adop‑
tion concentrated within industries that were already 
digitally intensive (professional services, finance, and 
information sectors) where task level applications can 
be deployed with minimal system change.8

At the worker level, AI use is broader still. Many em‑
ployees report using AI tools as part of their job. This 
pattern points to experimentation and task‑level use, 
where AI can diffuse quickly even when firms have not 
yet made the complementary investments required for 
system‑level change or established clear boundaries 
around optimal use.

System‑level integration is harder to establish. Target‑
ed business surveys suggest that full integration is still 
limited, particularly among mid‑sized firms. The emer‑
gent picture is one of growing interest and experimen‑
tation, with few examples of end‑to‑end transforma‑
tion that alters how production is organized.

These patterns suggest AI in Canada is spreading first 
through low‑verification, low‑integration channels. 
Adoption, enabled by fast‑diffusing, user‑level tools, 
has moved ahead of the organizational, data, and ver‑
ification investments needed to deliver broad, durable 
productivity gains. Whether that gap closes depends 
critically on firms’ starting conditions and the econom‑
ic incentives they face to invest in integration.

This gap between rapid adoption and limited integra‑
tion defines both Canada’s challenge and the scope 
for catch‑up if firms invest in system‑level capability.

Canada’s Starting Point Raises the Bar

Unfortunately, Canada’s starting conditions are less 
favourable than in many peer economies. Canada’s 
long‑standing productivity gap with the United States 
reflects, in large part, weaker investment in intangible 
capital and slower multifactor productivity growth. 
Over time, Canadian firms have invested less in assets 
that support production such as software (Chart 4). 
More recently, the US’s advantage has shown up as a 
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growing lead in computer hardware, leaving a weaker 
foundation on which to layer AI effectively (Chart 5).

Research suggests that this shortfall, in part, reflects a 
higher share of economic activity (e.g. hours worked) 
occuring in smaller firms.9, 10 For AI technology, whose 
payoff depends on scale and fixed investments in 
data, systems, and organizational capabilities, these 
features materially raise the threshold for successful 
integration.

Market fragmentation compounds the challenge. Bar‑
riers within Canada’s internal market limit firm scale, 
particularly in services. Smaller effective markets re‑
duce the returns to large fixed‑cost investments, in‑
cluding those required to integrate AI across produc‑

tion systems. For a technology whose benefits rise 
with scale and diffusion, this constraint is binding and 
shapes firms’ investment decisions accordingly.

These conditions do not preclude catch‑up, but they 
raise the cost of achieving deep integration and there‑
fore shape how adoption occurs. In the absence of suf‑
ficient scale, integration capacity, and verification infra‑
structure, firms rationally favour shallow, task‑level use. 

What Would Make the Difference

Firms are more likely to invest in production grade, inte‑
grated AI systems when they operate at scale and face 
competitive pressure to raise efficiency. Where markets 
are fragmented and firms remain small, the fixed costs 
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Construction Illustrates Canada’s Challenge

The construction sector illustrates how these con‑
straints reinforce one another. The industry combines 
limited firm scale with heavy reliance on coordination 
across firms and projects. The AI applications with the 
largest productivity potential—such as BIM integrated 
design, scheduling, and project management—also 
require a high degree of systems integration.11 In the 
absence of scale and coordination, adoption tends 
to remain piecemeal, and productivity gains remain 
limited (Chart 6).
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of data integration, systems redesign, and organization‑
al change are harder to justify—even when AI tools are 
widely available. As such, policies that expand scale 
and intensify competition would raise the payoff to 
deeper adoption, making complementary investment 
in data, systems, and skills more economically viable 
and necessary.

Scale alone, however, may not be sufficient. Many high 
value AI applications depend on coordination across 
firms and projects, particularly where production 
spans multiple participants. When standards, data for‑
mats, and processes differ, firms are forced to rebuild 
similar solutions repeatedly, raising costs and slowing 
diffusion. Targeted efforts to reduce duplication, such 
as shared reference standards, interoperability frame‑
works, and procurement that addresses clear coordi‑
nation failures, can support reuse and integration with‑
out directing firm level decisions.

For small and mid‑sized businesses, the fixed costs 
of intangible investment are often the binding con‑
straint. “AI starter packs” that bundle diagnostics, 
training, governance templates, and implementation 
help. Shared standards for data and interoperability; 
and clearer regulatory guidance that gives firms con‑
fidence to invest may be particularly helpful. The aim 
is to replace narrow tasks, reimagine workflows, and 
recombine capabilities across functions as standards 
and confidence build. This shifts the agenda from fron‑
tier research and national champions toward econo‑
my‑wide diffusion.12

For SMEs, access matters as much as incentives: shared 
access to trusted data assets, secure compute, and 
off‑the‑shelf integration components can make produc‑
tion‑grade adoption feasible without each firm having 

to rebuild the same intangible stack from scratch. Giv‑
en the rapid evolution of AI, firms stand to benefit from 
early adoption paired with continuous adaptation as AI 
capabilities expand. 

Bottom Line

AI use is spreading rapidly, but integration remains un‑
even. The technology has the potential to lift Canadian 
productivity, but history shows us that the realization 
of productivity gains depends on complementary in‑
vestment and organizational change.  For AI, the abil‑
ity to verify and use outputs reliably at scale is a cen‑
tral constraint.

Canada’s weaker investment in intangibles, smaller 
firm size, and fragmented markets raise the bar for 
success relative to peer economies. Closing this gap 
requires that firms move beyond experimentation and 
build the capabilities needed for system‑level integra‑
tion. This includes improvements in data connectivity, 
interoperability across systems, and production en‑
vironments that allow output to be tested, validated, 
and used with confidence. Where firms operate at suf‑
ficient scale and face incentives to invest in these ca‑
pabilities, AI is more likely to be integrated into core 
workflows rather than applied at the margins.

The key test for Canada is whether adoption is ac‑
companied by a shift in how production is carried out 
across firms. Without that shift, AI use may remain 
broad but shallow, improving efficiency in isolated 
tasks without delivering a sustained, economy‑wide lift 
in productivity. The strongest gains lie in the later stage 
of this process, once earlier investments translate into 
new ways of working that can be deployed at scale 
across the economy.
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Disclaimer
This report is provided by TD Economics.  It is for informational and educational purposes only as of the date of writing, and may not be appropriate for other pur‑
poses.  The views and opinions expressed may change at any time based on market or other conditions and may not come to pass. This material is not intended 
to be relied upon as investment advice or recommendations, does not constitute a solicitation to buy or sell securities and should not be considered specific legal, 
investment or tax advice.  The report does not provide material information about the business and affairs of TD Bank Group and the members of TD Economics 
are not spokespersons for TD Bank Group with respect to its business and affairs.  The information contained in this report has been drawn from sources believed 
to be reliable, but is not guaranteed to be accurate or complete.  This report contains economic analysis and views, including about future economic and financial 
markets performance.  These are based on certain assumptions and other factors, and are subject to inherent risks and uncertainties.  The actual outcome may be 
materially different.  The Toronto-Dominion Bank and its affiliates and related entities that comprise the TD Bank Group are not liable for any errors or omissions in 
the information, analysis or views contained in this report, or for any loss or damage suffered.
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