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Executive Summary
1

Canada is well positioned to play a leading role in the 
future of artificial intelligence (AI). In 2017, Canada 
was the first nation to launch a national AI strategy, 
establishing itself as a home for trailblazing academic 
researchers. Other standout features include a 
strong AI start-up ecosystem, and one of the fastest-
growing and most skilled AI communities worldwide. 
By embracing broader adoption, the country could 
leverage AI to remedy its longstanding productivity 
challenges.1 

However, there is growing concern that despite 
possessing the talent and the algorithms, Canada 
faces a shortage of the third critical input in 
advancing national AI ambitions: AI Compute (AIC) 
infrastructure (the physical infrastructure including 
servers and computing processing units to train 
and develop AI systems). Compared to its G7 peers, 
Canada holds the lowest amount of publicly-available 

computing infrastructure and performance. Canada’s 
current computing performance potential is half that 
of the United Kingdom’s, the next lowest G7 nation. 
In a highly competitive global environment, this AI 
Compute gap could hinder Canadian innovators from 
growing successful AI firms, slow down businesses’ 
adoption of AI technologies, and limit researchers’ 
advancement of the next generation of AI inquiry. 
This gap poses a risk to Canada’s economic and data 
sovereignty in a changing global landscape. 

Still, the resources required are significant to 
immense, and benefits for the broader economy, 
let alone society, remain speculative. To quote a 
recent critic of a US public AIC investment strategy: 
“We need to know that these investments will 
meaningfully benefit society at large, broadening the 
horizon for innovation in ways that will accrue to the 
many and not just the few.”2
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Through a review of secondary research evidence, 
and extensive off-the record discussions with experts 
on computing capacity and AI ecosystem in Canada, 
this policy options report:

 • sets the context for AI in Canada and why AI 
Compute capacity matters;

 • summarizes the state of AI Compute in 
Canada in relation to peer jurisdictions, as 
analyzed through the lens of the OECD’s national 
AIC framework; and

 • outlines three scenarios and public policy-
informed approaches, including the resulting 
trade-offs, for addressing and bridging Canada’s 
AI Compute gap.

This report provides key insights about the current 
state of Canada’s AIC in three major areas:

 • AIC capacity: Canada lags behind all other G7 
countries in AIC infrastructure. Its available AIC 
infrastructure is insufficient for frontier research. 

 • AIC effectiveness: Canada primarily uses 
its AIC capacity for research, while private 
companies have to rely on hyperscaler (large tech 
multinationals such as Amazon and Microsoft) 
cloud-based solutions outside of Canada. Price-
related pressures restrict their use. 

 • AIC resilience: in contrast to many peer 
jurisdictions, Canadian public policy relies on 
broad programs that encourage the adoption of 
technology in general, with no policies specifically 
targeting AIC access.

We presume that the Government of Canada 
and other AI ecosystem stakeholders will want to 
embrace this public policy objective to grow access 
to AIC, close the AI compute gap, and therefore help 
retain AI firms and talent and promote greater AI 
development and adoption. In turn, this objective can 
promote a larger public policy goal of greater national 
productivity and competitiveness. Like the Internet 
before it, AI capacity could power a wide variety of 
areas of economic growth that require immediate, 
medium, and long-term solutions. AIC has the 
potential to be treated as a utility-like infrastructure. 
        
With this background in mind, we present three 
policy scenarios as possible approaches:

 • Scenario 1 | Centralize and subsidize AIC 
via federal procurement or direct subsidies 
from existing enterprise cloud computing 
providers

 • Scenario 2 | Work with key trade partners 
to jointly purchase and access AIC 
infrastructure and cloud computing at scale

 • Scenario 3 | Build domestic AI 
supercomputing capacity via first- or third-
party vendors in multi-year, multi-vendor 
partnerships

Compared to its G7 peers, 
Canada holds the lowest amount 

of publicly-available computing 
infrastructure and performance.
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Canada needs to urgently 
tackle the AI Compute 
gap to retain and grow 

our business and talent 
investments, and improve 

productivity.

BOLD IDEAThe network of Canadian actors requiring AI 
Compute access includes researchers, not-for-
profits, governments, AI-focused firms training 
AI models, and companies that need access to 
computing power to run AI applications. While 
we need AI Compute for these players, we can 
either build such capacity domestically, or facilitate 
accessing international capacity, as domestic AI 
Compute in Canada simply won’t be available in 
sufficient quantities on the time scale that users 
need access. So, we need near- (next six months) 
and medium-term (next two years) strategies to 
open access up, while we work on achieving more AI 
Compute in Canada.

Even in the long term, AI Compute sovereignty may 
not be fully achievable, and it may not be worth the 
cost—we will continue to be interdependent with 
supply chains and providers housed outside Canada. 
If market access can be secured, private sector 
players in particular should expect to continue to 
look outside as well as within Canada for AI Compute 
access.

The technology needed for AI Compute, and the 
needs for future models and future applications of 
AI, could look very different to what we have today. 
In every possible case, Canada needs to act now to 
regain some of its standing, while being nimble and 
ready to adapt to changing circumstances.
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Canada is recognized internationally for its 
contribution to Artificial Intelligence (AI), as it was 
among the early jurisdictions to introduce legislation, 
and to establish a national policy and regulatory 
framework for AI, with efforts now underway to 
develop internationally-aligned industry standards for 
AI. Canada was also the first to launch a national plan 
for AI development, the Pan-Canadian AI Strategy 
(PCAIS), led by the Canadian Institute for Advanced 
Research (CIFAR). These and other initiatives have 
contributed to Canada’s position as a leader in AI 
research, talent, and start-up growth. 

The country is home to trailblazers in the AI field, 
notably Geoffrey Hinton and Yoshua Bengio, who 
worked extensively on neural network algorithms,3 
and Richard Sutton in the field of reinforcement 
learning. These names are among the most high-
profile in a robust ecosystem of researchers, which 
leads in AI research publications per capita among 
G7 nations as of May 2023.4  Canada’s domestic 
AI workforce is estimated to be between 200,000 
and 220,000, composed of data science, software 
engineering, and development professionals, or one 
percent of Canada’s workforce in 2023 (compared to 
just 0.5 percent of the workforce in the US in 2019).5 

6 Other studies also suggests Canada’s leading 
position in AI talent.7 8

AI in Canada and Why Compute 
Matters

2

Canada also boasts a vibrant AI start-up ecosystem, 
including over 1,500 AI companies, with over 150 
firms raising a total of $2.5 billion in venture in 2023.9 

10 Canada ranks fourth among the top ten nations 
in venture capital investment, total funding raised, 
Generative AI (GAI) companies founded, and AI 
patent filing growth per capita as of mid-2023.11 

Canada’s AI Strategy is funded by the federal 
government’s Innovation, Science and Economic 
Development (ISED) department under the Pan-
Canadian Artificial Intelligence Strategy (PCAIS, 
or the Strategy). Established in 2017, the Strategy 
has allocated over $573 million to support AI 
organizations, focusing on commercialization, 
standards, talent, and research until 2031. CIFAR, 
supported by ISED, administers PCAIS with $160 
million since 2017, extended with an additional $208 
million in 2022. CIFAR supports AI research institutes 
like Alberta Machine Intelligence Institute (AMII), 
Montreal Institute for Learning Algorithms (Mila), 
and Vector Institute, along with Canada’s Global 
Innovation Clusters (CGIC), namely Scale AI, and 
the Standards Council of Canada in developing AI 
adoption standards.
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As Canadian researchers and firms are faced with a 
race to develop and adopt AI in a rapidly advancing 
field—and policymakers seek to strike the right 
balance between enabling conditions and guardrails 
against harm—one critical issue has received 
relatively little attention in this country: Canada’s “AI 
Compute” (AIC) capacity. 

Canadian AI start-ups face challenges in scaling 
innovation to commercialization.12 Previous research 
found that despite a strong start-up ecosystem, 
adoption of AI by general businesses is low, with 

R&D & start-ups 
powerhouse

AI-fuelled economy

AI laggard Import dependency

Supply side strength: Domestic AI R&D + start-ups providers

Demand side strength: Domestic AI adoption

GDP & Employment impact

Strong domestic R&D but IP
& talent exported due to low
domestic industry demand,

Domestic companies will likely
lose market share due to

widening productivity gap

Countries underperforming in
AI R&D, start-ups and adoption.
Domestic companies will likely
lose global market share due
to widening productivity gap.

Strong domestic R&D fuels
strong domestic industry
adoption and vice cersa.

Domestic companies will likely
gain global market share due

to productivity leadership.

Dependant on importing IP,
AI products, services and

talent from abroad to meet
industry demand due to weak

domestic supply side.

The Four AI Archetypes
Reproduced from Scale AI, “AI at Scale.” https://www.scaleai.ca/aiatscale-2023/

Figure 1. AI at Scale report graphic depicting Canada’s AI ecosystem trajectory14  

As Canadian researchers and firms 
are faced with a race to develop 

and adopt AI in a rapidly advancing 
field—and policymakers seek to 

strike the right balance between 
enabling conditions and guardrails 

against harm—one critical issue 
has received relatively little 

attention in this country: Canada’s 
“AI Compute” (AIC) capacity.

fewer than 1 in 25 Canadian firms reporting AI 
being used in their business, among the lowest 
of 35 OECD countries, and the second lowest in 
the G7.13  A recent report by Scale AI, Canada’s AI 
Global Innovation Cluster, finds that Canada is at 
a critical juncture: despite strength in domestic 
research and R&D and AI start-ups, Canada is 
missing key ingredients to allow AI to responsibly 
offer benefit to the economy. Canada risks falling 
behind leading international peers that are translating 
R&D and industry adoption of AI into productivity 
improvements, weakening Canadian competitiveness.  
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Recent reporting suggests that AIC resources form 
a significant share of an AI firm’s capital cost, as high 
as half of many companies’ annual capital spending.15 
16 Even the largest companies, despite spending 
tens of millions on computing infrastructure, cannot 
afford, let alone access, the fastest AI-specific 
computing infrastructure and cloud computing.17 In 
February 2023, the OECD highlighted the lack of 
targeted plans for national AI Compute capacity in 
Canada’s national AI strategy as a “policy blind spot 
[that] may jeopardize domestic economic goals.”18 
While policymakers at all levels have started focusing 
on the issue, Canada’s domestic supercomputing 
infrastructure lags in the number of compute units 
available (capacity) and performance (effectiveness) 
in AI training and inference.  

What is Artificial Intelligence, and 
Artificial Intelligence Compute?

Before we delve further, we discuss the definition 
of Artificial Intelligence (AI) and Artificial Intelligence 
Compute (AIC):

AI systems require computing power to generate 
inferences from their inputs, which are generally 
conducted by one of two types of systems: 

(a) parallel computing infrastructure such as 
supercomputers, including publicly-owned 
supercomputers used primarily for academic and 
scholarly research purposes; or 

(b) cloud-based computing systems, typically 
operated by large publicly traded US-based private 
companies such as Microsoft (Azure), Google 
(Cloud), and Amazon (Web Services). To combine 
these multiple contexts, we rely on the OECD’s 
working group definition21 of Artificial Intelligence 
Compute (AIC):

What is Artificial Intelligence (AI)?

According to the Organisation for 
Economic Co-operation and Development 
(OECD)19, artificial intelligence (AI) “is 
a machine-based system for explicit or 
implicit objectives, infers, from the input 
it receives, how to generate outputs such 
as predictions, content, recommendations, 
or decisions that can influence physical 
real or virtual environments. Different AI 
systems are designed to varying levels 
of autonomy and adaptiveness after 
deployment.” 20

What is AI Compute (AIC)?

AI Compute is a specialized stack of 
hardware and software involving processors 
or chips, servers, storage, software, and 
networking, all designed to support AI-
specific workloads and applications.  
AI Compute covers a range of different 
technologies from computing chips to data 
servers to cloud computing. 

AI development has two phases: training 
and inference. In the first phase, an AI 
model is “trained” on data. In the second 
phase, a trained AI model is deployed and 
then “infers” (i.e., makes decisions or 
takes actions) in the field based on new 
data. Training and inference phases run 
on AI Compute infrastructure in a private 
data centre or in the publicly accessible 
cloud infrastructure (such as Amazon Web 
Services). 

We will expand on this definition in the 
subsequent sections.
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Public funding for Canadian AI 
Compute 

Only $40 million of the $573 million of the Pan-
Canadian AI Strategy’s funding is earmarked for 
AI Compute initiatives directly. The majority of AI 
computing infrastructure is the responsibility of the 
Digital Research Alliance of Canada (DRAC) and 
its research partners. DRAC is the successor to 
the high-performance computing ecosystem that 
began in the 1990s and evolved through research-
focused initiatives like SHARCNET and Compute 
Canada. DRAC is now funded through PCAIS, and 
collaborates with the national research and education 
network operators, CANARIE (formerly the Canadian 
Network for the Advancement of Research, Industry 
and Education), to provide computing resources to 
researchers, start-ups, and educational institutions. 

Investment in Canada’s computing infrastructure 
has been largely limited to government and research 
institutions. Moreover, the current infrastructure’s 
lacklustre computing performance effectively inhibits 
the ability to handle AI workloads within domestic 
borders.

There are no Canadian programs that focus on the AI 
Compute needs of private-sector actors, especially 
companies seeking to scale, or to dramatically grow 
public AI Compute infrastructure. Canada is already 
behind, as we’ll explore in the next section, so this is 
a policy gap that needs to be addressed urgently. 

There are no Canadian 
programs that focus on 
the AI Compute needs 

of private-sector actors, 
especially companies seeking 

to scale, or to dramatically 
grow public AI Compute 

infrastructure.
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The lack of access and shortage of AIC-specific 
hardware, notably graphics and tensor processing 
units (GPU/TPUs22), limits the potential of Canada’s 
AI ecosystem to thrive in a highly competitive global 
landscape. 

While the specific compute need for AI may change 
in the future,23 a growing chorus of business leaders, 
innovation experts, and AI researchers have raised 
the lack of access to AIC in Canada as a key business 
constraint.

To assess the state of AIC in Canada, we consider 
the OECD’s policy framework for building national 
computing capacity, which expands upon the OECD 
definition presented in the previous section.24 The 
framework identifies three main dimensions of 
national AIC: 

Canadian AI firms and researchers face an AI Compute gap, and there are 
insufficient public policy measures to close it.

OECD’s national AIC dimensions

Capacity
 • What is the availability and use for national AIC?
 • How much national AIC is being used, by whom and in which sectors?

Effectiveness
 • How effectively is the national AIC capacity being used?
 • Is there sufficient skilled labour, R&D, affordable access, and an enabling policy environment?

Resilience
 • How resilient is a country’s compute capacity (e.g., secure, sovereign, sustainable)?
 • Who owns the capacity and where is it located? Are supply chains secure? 
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The OECD policy framework provides a rubric for 
identifying the key gaps, strengths, and opportunities 
for Canada’s future AI Compute ecosystem. Our 
analysis employs the following approach to applying 
the OECD framework dimensions:

 • AIC capacity is the computing infrastructure 
available to research and industry as measured by 
the number of computing cores and computing 
power available for use. 

 • AIC effectiveness examines who, where, and 
how domestic AI Compute infrastructure is used 
for industry and research purposes.

 • AIC resilience is the current policy strategy, 
international and/or industry partnerships, 
and ensures consistent and reliable access to 
computing resources in disruptive scenarios 
(including economic, geopolitical, and natural 
disasters).

We explore each of these three aspects in Canada.

AIC capacity in Canada

The core measure for assessing and benchmarking 
national computing capacity (AIC infrastructure and 
supercomputers) is floating-point operations per 
second (FLOPS) performance.25 As of November 
2023, Canada’s capacity is 41 petaFLOPS (PFLOPS, 
or 1 Quadrillion FLOPS) or 0.7 percent of global 
compute performance. By comparison, the US has 
3,700 PFLOPS or 53 percent of global compute 
capacity, with Japan in second position at 670 
PFLOPS or 10 percent, followed by China at 407 
PFLOPS or six percent.

To better identify gaps in computing capacity and 
performance among nations, we calculate the per-
capita and GDP-adjusted ratio of Canada to our 
G7 counterparts. We then multiply the adjustment 
ratios by Canada’s AIC metrics to compare the total 
performance metrics of international comparators’ 
compute capacity more effectively. The AI Compute 
gap persists despite controlling for international 
market and population differences. In comparative 
terms, the US leads Canada in adjusted AIC 
capabilities by a factor of 8 to 11 times, Japan 
leads by approximately eight times and France and 
Germany lead by two to three times. In practical 
terms, this means the Canadian AI ecosystem has 
less access to computing power domestically than its 
international peers. 

Given Canada’s relative strength compared to 
OECD and G7 peers on other AI-related metrics, 
this AI Compute gap creates special challenges for 
Canada’s high-growth domestic AI firms and workers 
with AI skills. The gap is not just a competition gap 
between Canada and its peer jurisdictions—it is 
a gap within Canada, with high-capacity talent, 
firms, and research encountering low-capacity 
computing infrastructure. Firms in need of AIC 
buy these resources in the open market from 
primarily US-based cloud providers. Canadian AI 
firms and researchers are forced to seek alternative 
jurisdictions for innovation and commercialization 
incentives, leaving Canada further behind in the 
fiercely competitive market for AI productivity and 
economic growth potential.

While the specific compute need 
for AI may change in the future, 

a growing chorus of business 
leaders, innovation experts, and AI 
researchers have raised the lack of 

access to AIC in Canada as a key 
business constraint.
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Table 1. Canada’s Compute capacity vs peer jurisdictions26

Notably, this constraint is further emphasized for  
top talent working on frontier models. Only three of 
the five Canadian university-based supercomputers 
available have the specific hardware required for 
effective AI computation. With limited capacity, 
performance, and specialized AI hardware (GPUs), 
Canadian AI ecosystems face longer training times 
and tighter resource allocation measures when 
exploring frontier AI innovations as compared to 
other leading AI innovation nations.27  

Country

Unadjusted 
Compute 
Performance 
Capacity

Per Capita 
Performance

GDP Adjusted 
Performance

Core 
Performance 
(PFLOPS)

Population 
Ratio GDP Ratio

USA 90.4 10.6 7.6 3725.85 8.56 11.90

Japan 16.3 7.6 8.5 669.83 2.15 1.91

Italy 8.5 5.6 8.9 351.76 1.51 0.96

Germany 6.2 1.9 3.1 256.27 3.21 1.98

France 4.2 2.4 3.2 173.23 1.75 1.30

UK 2.0 1.2 1.4 81.71 1.72 1.44

Canada 1.0 1.0 1.0 41.21 1.00 1.00

Canada’s public AIC infrastructure needs to improve 
its performance by an order of a magnitude to meet 
the needs of frontier AI innovations, such as OpenAI’s 
generative pre-trained transformer version 3 (GPT-
3). As an example, GPT-3 requires 3,640s PFLOPS 
of computing performance to train in a single day.28 
To put this in perspective, combining all Canadian 
computing resources would allow that model to 
be trained in 100 days. If one can only use the five 
university-based supercomputers, the training would 
take six months. In comparison, it would take the 
US Frontier research supercomputer less than four 
days and privately-owned Microsoft’s Azure Eagle 
Supercomputer roughly six-and-a-half days to 
complete the same workload.

Given Canada’s relative strength 
compared to OECD and G7 peers 
on other AI-related metrics, this 
AI Compute gap creates special 

challenges for Canada’s high-
growth domestic AI firms and 

workers with AI skills.
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Table 2. Domestic supercomputers and locations30 

Domestic Supercomputers & Hosts Cores Rmax
(PFlop/s)

Rpeak 
(PFlop/s)

Power 
(kW)

Underhill - Shared Services Canada 148,320 7.76 10.92 1,295

Robert - Shared Services Canada 148,320 7.76 10.92 1,295

Narval - Calcul Québec/Compute Canada 76,320 5.89 12.17 311

Niagara - SciNet/University of Toronto/Compute Canada 80,640 3.6 6.25 919

Cedar (GPU) - Simon Fraser University/Compute Canada 67,584 3.37 5.83 310

Banting - Shared Services Canada 53,200 2.68 4.09

A14A - Software Company MCA 78,336 2.66 5.26

Cedar (CPU) - Simon Fraser University/Compute 67,584 2.61 4.9 792

Daley - Shared Services Canada 53,200 2.6 4.09

Béluga - Calcul Québec/Compute Canada 72,480 2.28 7.49 240

Total 845,984 41.21 71.92 5,162

Government 403,040 20.8 30.02 2,590

Research 364,608 17.75 36.64 2572

Private 78,336 2.66 5.26 N/A

Yet, private investment in building AIC in Canada continues to lag behind the US. Amazon plans to spend over 
$47 billion on new data centers in Virginia alone by 2040.31 While Microsoft, Google, and Amazon are beginning 
to expand Canadian cloud computing capabilities, Canadian domestic early-growth firms cannot afford to 
access them. 

Industry-owned infrastructure also remains scarce for commercial deployment of AI in Canada. There are 
signs this is growing, though the profit will accrue primarily to US-based firms.29 Amazon Web Services plans 
to build over $24.8 billion dollars in cloud infrastructure in Canada through 2037, already having invested $2.57 
billion domestically. This is in comparison to the $40 million contribution of AIC infrastructure earmarked for 
DRAC in the 2022 PCAIS funding.
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Domestic AIC supply chain 
The nascent domestic AI supply chain also constrains 
building AIC capacity in Canada. Canada hosts more 
than 100 companies conducting semiconductor 
R&D for vehicle and generative AI. Major AI industry 
players, like Radical Ventures, Ada, and Cohere, 
exemplify the substantial growth in the deployment 
of venture capital into Canadian AI companies. 
AI infrastructure and compute hardware firms 
in Canada, like Ranovus, Tenstorrent, Untether, 
Tartan AI, and Epic Semiconductors manufacture 
cloud infrastructure, server compute cores, and 
AI-specialized inference hardware.32 Recently, 
Tenstorrent, an AI chipset design maker, has licensed 
their intellectual property (IP) to Japan’s publicly 
backed AI chip start-up Rapidus, as they have a 
$2 billion investment for chip manufacturing in 
Hokkaido.33 While these investments are laudable, 
mirroring trends seen in private investments in AIC 
above, larger competing economies have invested 
more heavily in AI supply chains from chipset design, 
distribution, infrastructure, and commercial cloud 
services, providing larger market opportunities and 
cost-effective AIC infrastructure.34

Internationally, we are seeing some signs of a 
consolidation of AI Compute supply chain companies 
under and into the large cloud-based AIC providers. 
See Table 4 for national policy examples of this 
consolidation. 

AIC effectiveness in Canada

Research effectiveness
Significant AIC infrastructure in Canada is directed 
towards academic and government researchers in 
biomedical science, climate science, and aerospace 
engineering.35 Canada currently hosts 10 large-scale 
computing sites, with four being deployed by Shared 
Services Canada (SSC, 21 PLFOPS or 48 percent of 
total capacity), one privately operated by engineering 
consulting firm MCA (nine percent), and five sites 
among regionally dispersed universities (18 PFLOPS 
or 43 percent).36 The majority of the Canadian AI 
industry and early adopters access AIC through US-
based cloud computing service providers.

Despite having access to nearly half of the domestic 
AIC infrastructure, Canada’s research ecosystem 
faces a shortage of computing resources compared 
to international ecosystems. Canada’s most powerful 
research supercomputers, Narval and Beluga, 
containing 76,000 compute cores, are dwarfed in 
comparison to the 8.7 million compute cores US 
supercomputer Frontier hosts, or the one million core 
count of Microsoft’s Eagle supercomputer.37 

The nascent domestic AI supply 
chain also constrains building AIC 

capacity in Canada.

Canada’s most powerful research 
supercomputers, Narval and 
Beluga, containing 76,000 compute 
cores, are dwarfed in comparison 
to the 8.7 million compute cores 
US supercomputer Frontier hosts 
or the one million core count of 
Microsoft’s Eagle supercomputer.



CAN CANADA COMPUTE? POLICY OPTIONS TO CLOSE CANADA’S AI COMPUTE GAP    17

Industry effectiveness
As the majority of domestic supercomputing capacity 
is for research, Canada’s AI industry, other small- 
and medium-sized enterprises (SMEs), and larger 
enterprises seeking to adopt AI, are primarily reliant 
on renting limited cloud-based AI Compute from large 
vendors like Amazon Web Services (AWS), Google 
Cloud Platform and Microsoft Azure outside of 
Canada’s borders.38 By comparison, the United States 
industry-owned Compute holds over a quarter of 
total computing (27 percent vs Canada’s 9 percent) 
and performance capacity (31 percent vs Canada’s 
7 percent). This presents concerns for domestic 
scalability and economic and data sovereignty.39 
The lack of AI-specific domestic enterprise cloud 
infrastructure incentivizes early-growth firms 
to operate outside of Canadian borders, posing 
challenges to data sovereignty and talent retention. 

The high costs of AI Compute remain a barrier 
to early AI firms. OpenAI’s founder, Sam Altman, 
recently estimated that the cost of training the 
AI model behind GPT-4 was over $130 million.40 
While there are alternative, less computationally 
intensive forms of frontier AI models, the current 
prices of AIC remain untenable for the majority of 
domestic AI firms. Domestic early-stage AI firms 
face trade-offs in exchanging equity with cloud 
computing incumbents to acquire the resources 
needed to achieve effective and commercially-viable 
AI offerings.41 The winners are AI industry giants like 
Microsoft, Google, and Amazon, which are paid for 
the growth in almost all computing needs.42

The lack of public AIC leaves domestic AI ecosystems 
and industry with no other viable options except to 
outsource their business operations and data to US 
private industry AIC infrastructure.43

Cloud Infrastructure 
Locations

Investment 
since 2014 Toronto Québec 

City Montréal Calgary

Microsoft44 ~$677Million45 x x

Google46 ~$735 Million47 x x

Amazon ~$2,570 Million48 x x

Table 3. US-based cloud service provider infrastructure and investments in Canada

The high costs of AI Compute 
remain a barrier to early AI firms.
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AIC resilience in Canada

Domestic policies for expanding and 
supporting AI Compute ecosystem
In 2022, the Pan-Canadian AI Strategy (PCAIS) 
allocated $40 million to expand domestic computing 
capacity for its research ecosystem.49 The 
Government of Canada offers a number of programs 
for Canadian businesses to adopt AI capabilities 
through various programs alongside research and 
innovation-centric funding through CIFAR. These 
include indirect subsidies such as tax incentives, 
wage compensation, small grants, and business loans. 
A few examples of industry support programs are 
summarized below:

 • Scientific Research and Experimental 
Development (SR&ED) provides a tax incentive 
for R&D-related expenditures in AI advancement 
and advisory services on maximizing claim 
potential. 

 • The Canadian Digital Adoption Program 
(CDAP) provides grants for digital adoption and 
transformation consulting and cybersecurity 
resources. 

 • Digital Work Integrated Learning (WIL) programs 
subsidize wages for recent graduates and 
current post-secondary students for AI firms and 
organizations

 • Zero-interest loans from Business Development 
Bank of Canada to invest in and implement AI 
capabilities.

While the majority of these programs support 
businesses looking to adopt AI capabilities, they do 
not provide direct subsidies for AIC cloud computing 
costs or hardware procurement. 

International policy subsidies and 
investment for AIC infrastructure 
Considerations also need to be made for the 
resilience of domestic AIC capacity in the event of 
market disruptions such as geopolitical tensions, 
and cloud computing enterprise insolvency or 
restrictions. More explicitly, there is a growing need 
for protections for the AI ecosystem to ensure AI 
Compute access in the event of AIC market failures 
or disruptions. In particular, access to US-based 
cloud computing infrastructure depends on a reliable 
American policy regime around data protection, and 
access for non-US-based companies.

A number of national bodies have introduced policy 
and strategy for these circumstances, listed below.

Both the US and Japan have promised to support 
domestic AIC chip manufacturing, reducing 
the reliance on the international supply of AIC 
infrastructure supply chain with multi-billion-dollar 
investments into manufacturing, R&D, and its skilled 
workforce.50 51  

Under the European High-Performance Computing 
Joint Undertaking (EuroHPC JU), the European 
Union (EU) will invest over $10 billion across its 
jurisdictions through 2027. The EuroHPC JU has 
allocated a total of $3 billion to expanding AIC 
capacity among its member nations. The EU has 
promised close to $700 million per year to support 
small to medium AI enterprises in providing access 
to high-performance computing (HPC) sites and 
equity financing of cloud computing resources to 
ensure access and scalability of their AI ecosystem.52 
Its public investing arm, InvestEU, provides over $1.6 
billion in financial support for start-up incubation, and 
over $700 million to established enterprises to adopt 
and deploy AI.53  

While the majority of these 
programs support businesses 

looking to adopt AI capabilities, 
they do not provide direct 

subsidies for AIC cloud computing 
costs or hardware procurement. 
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In Finland, 20 percent of the LUMI supercomputer 
is available to its AI industry, partnering with 
research institutions. Industry can also pay for 
high-performance computing resources, and SME 
firms can apply for grants valued up to $117,000 to 
use in this capacity.54 The program partially offsets 
the high operational and upfront costs of public AIC 
infrastructure investments.

France has promised $2.7 billion to support its AI 
ecosystem. Its strategy looks to support domestic 
and secure cloud infrastructure in protecting 
sensitive data and supports French cloud-service 
providers for trusted computing access.55

In 2022, the UK introduced an AI action plan 
outlining over $1.7 billion of support for the sector, 
supplementing the $3.8 billion it had already 
invested.56 The UK has recently opened a call for 
AIC infrastructure grants of up to $900 million to 
domestic organizations that can host and operate a 
minimum of 2,000 GPUs, with specific mentions to 
start-up and research firms.57

Germany is investing over $2.4 billion in the current 
fiscal year into AI and plans to deploy AIC-ready HPC 
sites with at least 100,000 GPUs per site. Its federal 
Ministry of Education and Research’s (BMBF) AI 
Action Plan looks to improve access to funding and 
public infrastructure for SMEs in its ecosystem in 
2024.58

Countries Title

Total 
Investment 
(CAD$ 
Millions)59 

Start 
Term

End 
Term Policy Type Criteria

EU
High Performance 
Computing Joint 
Undertaking

$10,000 2022 2027
Subsidize and 
expand AIC 
access  

Start-ups, 
SMEs, research 
ecosystem

Finland LUMI Business 
Resource Program N/A 2021 2027

Subsidize and 
expand AIC 
access

Industry, research 
ecosystem

US CHIPS and Science 
Act $70,000 2022

Semiconductor 
industry 
support

Industry, research 
ecosystem

France National Cloud 
Strategy $2,700 2021 2025

Subsidize and 
expand AIC 
access

Start-ups, 
SMEs, research 
ecosystem

United Kingdom AI Action Plan $1,700 2021 2031
Subsidize and 
expand AIC 
access

Start-ups, 
SMEs, research 
ecosystem

Germany AI Action Plan $2,400 2023 2024
Subsidize and 
expand AIC 
access

Industry, research 
ecosystem

Japan 2023/24 
Supplemental Budget $18,000 2023 2024

Semiconductor 
industry 
support

Industry

Table 4. National AIC investment policies

In Finland, 20 percent of the LUMI supercomputer is 
available to its AI industry, partnering with research 

institutions. Industry can also pay for high-performance 
computing resources, and SME firms can apply for 

grants valued up to $117,000 to use in this capacity.
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AIC infrastructure as a path to enhancing AI 
governance
A significant build-out of AI Compute infrastructure 
supports resilience in another fashion. Although 
the exact mechanisms are not yet fully developed, 
AI Compute infrastructure can be a vehicle for AI 
systems that are more secure, more responsive 
to public policy objectives, and that can support 
international collaboration on AI. The authors 
of “Computing Power and the Governance of 
Artificial Intelligence” make this clear: “Relative to 
other key inputs to AI (data and algorithms), AI-
relevant compute is a particularly effective point 
of intervention: it is detectable, excludable, and 
quantifiable, and is produced via an extremely 
concentrated supply chain. These characteristics, 
alongside the singular importance of computing for 
cutting-edge AI models, suggest that governing 
compute can contribute to achieving common policy 
objectives, such as ensuring the safety and beneficial 
use of AI.”60

However, for Canada to participate more fully in AI 
governance conversations through AI Compute, it 
must have a greater share of, or greater access to, AI 
Compute infrastructure.

In summary, the advances in direct access to public 
AIC, direct business support, and investments in 
AI procurement and production from international 
comparators further widen the gap in AIC capacity 
between Canada and its peers. 

In summary, the advances in 
direct access to public AIC, 

direct business support, 
and investments in AI 

procurement and production 
from international comparators 

further widen the gap in AIC 
capacity between Canada and 

its peers.
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In the previous section, we identified the following 
key issues:

 • AIC capacity: Canada lags behind all other G7 
countries in AIC infrastructure. The available 
AIC infrastructure is not sufficient to support 
frontier-based research. Less than 10 percent 
of domestically situated AIC infrastructure is 
owned by the private sector. Investment to build 
domestic infrastructure is comparatively low, and 
the supply chain to support such projects is only 
in its nascent stage.

 • AIC effectiveness: Canada primarily uses its 
research AIC capacity in biomedical science, 
climate science, and aerospace engineering. 
Private companies have to rely on cloud-based 
solutions to access AIC outside of Canada, and 
price-related pressures decrease their use. 

 • AIC resilience: Canadian public policy that 
shapes the ability to build a resilient AIC relies 
on broad-based programs that encourage the 
adoption of technologies in general, and no 
tailored policies exist that specifically target AIC 
access. This is in contrast to other jurisdictions 
with specifically-targeted policies.

Public policy objectives and trade-
offs

We presume as a public-policy objective that 
Canada needs to expand access to AIC to close 
the AI Compute gap, retain AI firms and talent, and 
promote greater AI development and adoption. This 
objective can promote a larger public-policy goal of 
greater national productivity and competitiveness. 
Like the Internet before it, AI capacity could power 
a wide variety of areas of economic growth that 
require immediate, medium, and long-term solutions. 
AIC has the potential to be treated like a utility-like 
infrastructure. 

Public policy must be designed so that public 
investment benefits the broadest array of AI 
ecosystem firms and stakeholders, that public 
investment does not simply replace private 
investment, and that any public involvement is well 
governed and adaptive to quickly-changing policy 
and industry circumstances.

Key Insights and Policy Scenarios
4
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The following options summarize the limited range of 
scenarios that we see available to the Government 
of Canada. The options are ordered from shorter 
to longer time horizons, in consideration of the 
significant present needs of Canada’s AI ecosystem.

Scenario 1 | Centralize and subsidize 
AIC via federal procurement from 
cloud providers 

Proposal: AI Compute resources can be purchased 
via enterprise cloud computing services. To help 
close the AI Compute gap, this scenario proposes 
a national effort to purchase capacity at as large a 
scale as possible to address immediate AIC access 
barriers for the domestic AI ecosystem. The scale 
of immediate AIC access needs could be assessed 
through a request-for-proposal process and 
operationalized through cloud-platform-allocation 
programs. 

Providing direct support for cloud-computing 
costs, similar to the recent programs administered 
by France, would address the considerable need 
for computing resources endemic to Canadian 
innovators and nascent AI firms. 

Ideally, the federal government would acquire the 
cloud AIC resources in bulk to increase the likelihood 
of accessing the expedient and scalable capacity at 
the lowest cost, based on demand, growth potential, 
and equity considerations for AIC. 

Implementation: Given the urgency of the matter, 
the government would need to allocate funding and 
propose any legislative provisions through the 2024 
Budget process, with an intention to have a market 
in place for Canadian firms to buy from as soon as 

possible. While the total demand from Canadian 
firms and their ability in the short term to switch 
providers is currently unknown, a purchasing program 
on the scale of hundreds of millions annually would 
both reduce overall costs and improve access to the 
domestic AI ecosystem.61

The fiscal cost to the government would depend 
on the extent of the subsidy or discounts provided 
to buyers, and which types of organizations would 
be eligible (e.g. research, start-ups, SMEs, large 
enterprises).

An alternative option is to provide direct subsidies 
vis-a-vis cloud service provider discount programs 
with firms already registered in existing technology-
related programs. This direct subsidy reduces the 
public allocation and procurement burden and can 
be used to gauge the total market demand for cloud 
AI Compute by start-ups, SMEs, and researchers. 
The uptake and cost of the direct-subsidy approach 
would be covered by public resources, and the 
discount rate could be adjusted accordingly based 
on firm type and size in future iterations of the 
programs. 

Pros: Centralized procurement and direct 
cloud-service-provider purchases are the most 
immediate path to increased affordable Canadian 
AIC access. This policy would be of substantial 
benefit, especially to early stage AI companies

Cons: These subsidies will further increase 
Canada’s dependence on the US and cloud 
computing suppliers for access. Even with federal 
purchasing power, our market size may not afford 
sufficient economies of scale. This policy carries 
a fiscal cost, though this can vary with decisions 
around the size of the subsidy available.
 

We presume as a public-policy 
objective that Canada needs to 

expand access to AIC to close the 
AI Compute gap, retain AI firms 

and talent, and promote greater AI 
development and adoption. 
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Scenario 2 | Work with key trade 
partners to jointly purchase AIC at 
scale

Proposal: Canada can acquire even larger quantities 
of AIC and increase its negotiating power by joining 
existing international collaboratives, and through 
trade collaboration, by buying with some combination 
of European, British, Japanese, and other partners. 
Canada is uniquely positioned to lead such an 
initiative based on our international trade, diplomacy, 
and AI expertise. These partnerships would drive 
down the costs of AIC infrastructure procurement 
and access to additional cloud computing from 
existing public and private high-performance 
computing infrastructure internationally through joint 
purchasing, procurement and research agreements. 

Implementation: The Canadian Government could 
expand on recent agreements with the UK and 
chipmaker Nvidia, and older multilateral work with the 
Global Partnership on Artificial Intelligence, among 
others, to support the development of national 
AIC Compute capacity through friend-shoring and 
expanding our ties to various players across the AI 
supply chain.62 63

Canada is concluding negotiations in 2024 to accede 
to Pillar II of the Horizon Europe research and 
innovation program. As a result, Canada could explore 
joining the European High-Performance Computing 
Joint Undertaking (EuroHPC JU), and joining other 
non-EU states such as Israel and Iceland in this 
undertaking. Canada should also support and take 
advantage of massive US investments in the CHIPS 
and Science Act and our unique relationship with 
the US to negotiate greater access to long-term AIC 
hardware procurement. 

Canada has sustainable supply chains relative to its 
international peers. Multi-firm procurement of AI 
infrastructure and cloud services may require more 
complex upfront legal and contractual obligations, 
but will reduce the risk of long-term lock-in to 
subpar technology and services.67 While the federal 
government has recently hinted68 at the need to 
work with allies to look at “joint opportunities” in 
providing more computing power, more details need 
to be thought out before implementing this idea. 

Pros: While trade agreements and multi-national 
initiatives usually take time to build, they should 
be faster than building domestic AIC capacity 
and they play to Canada’s unique advantages. 
Scale and purchasing power are of the greatest 
importance for AIC due to their impact on price, 
after the immediacy of access. Robust multi-
partner procurement reduces some costs for 
the domestic AIC ecosystem. It also has the 
potential to make more overall compute available 
to Canadians, compared to peers who might have 
more domestic computing capacity. 

Cons: The way technology is governed 
internationally is changing fast, and the possibility 
of joining alliances may go down over time. This 
approach may also result in Canada having multiple 
partnerships with either interoperability issues, or 
lower performance per dollar in the long run. 

Despite some loud voices to the contrary, Canada 
should not be building domestic chip manufacturing 
capacity (i.e. should not build chip foundries).64 65 66

It would be an inefficient use of federal dollars and 
would not, from security, economic development, 
or other potential perspectives, deliver a 
satisfactory return on investment. By contrast, 
proactive procurement of future AIC hardware and 
infrastructure over long time horizons could ensure 
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Scenario 3 | Build domestic AI 
supercomputing capacity

Proposal: Canada procures pre-built high-
performance computing hardware from third-
party AIC computing vendors, with performance 
specifications similar to South Korea’s Olaf 
supercomputer, which would provide deployment 
of additional AIC hardware for the AI ecosystem 
over a three- to five-year time horizon.69 In addition, 
a public-private AIC resource allocation program, 
similar to Finland’s business research program, could 
be introduced to offset the upfront investment and 
address domestic AIC access challenges for industry.

Currently, Canada’s domestic AIC infrastructure has 
less than half the capacity it needs to reach parity 
with international competitors. For example, for 
Canada to triple its capacity and add 123 PFLOPS of 
Nvidia H100 AIC-specific compute infrastructure and 
reach internationally comparable AIC performance 
capacity, our preliminary estimates suggest it would 
require upwards of $400 million in AIC-specific 
hardware procurement, integration, and operation 
costs.70 71 72 73 Yoshua Bengio has estimated that 
the cost of sufficient high-performance computing 
infrastructure as a whole is about one billion dollars.74

Implementation: The uncertain future of AIC 
cost-to-performance makes it difficult to forecast 
the clear option for future domestic infrastructure 
investments. Vendors that handle the increasingly 
complex landscape of large-scale computing 
infrastructure in conjunction with a portfolio of AIC 
chipset design firms could offset the risk of potential 
AIC supply chain shortages. It would be prudent 
to secure multi-year, interoperable infrastructure 
agreements to build out domestic AIC capacity that 
could be offset by reselling or repurposing aging 
and incompatible legacy AIC infrastructure for 
industry needs and educational institutions. While 
the immediate intention is to ensure specialized AIC 
infrastructure is being procured over a longer horizon, 
the need for multi-firm public-private partnerships 
ought to be considered to ensure that resilient, long-
term supply chains are established for unforeseen 
innovation in Canada’s AI ecosystem. 

A large domestic build-out of AI Compute could 
result from a public-private partnership. The 
federal government could help convene and join a 
consortium of major Canadian capital providers who 
could build supercomputing capacity. The capacity 
could be made available to a variety of private-sector 
actors as well as the federal government at globally 
market-competitive rates. The federal government 
could then use its membership in the consortium to 
help subsidize or make access available to others, 
including start-ups, to help achieve objectives to 
ensure that more AI talent and organizations stay and 
grow in Canada.

Pros: This scenario gets Canada closer to self-
reliance, to greater performance parity with 
our international peers, and to more domestic 
sovereignty in AI capacity. Computing allocation 
can be more cost-effective, closely monitored, 
and distributed more securely among research and 
industry stakeholders.  

Cons: Potentially the highest fiscal cost to the 
government, and dependent on many factors 
including foreign nations and supply shortages. 
This option has a relatively longer time horizon to 
procure and operationalize with existing domestic 
computing infrastructure compared to cloud 
service providers’ resources.
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Policy considerations under all 
scenarios

The three options are not mutually exclusive 
and can be sequenced. For example, “Centralize 
and Subsidize” (Scenario 1) and “Work with Key 
Trade Partners” (Scenario 2) can be pursued in the 
near term to ramp up AIC capacity more quickly and 
offer a bridge to the domestic “build” (Scenario 3) of 
new capacity over a longer horizon.

The aforementioned scenarios are focused in 
particular on AIC capacity and do not address 
allocation mechanisms (i.e. AIC effectiveness) 
of expanded domestic AIC capacity. Since the 
majority of private enterprises access AI Compute 
resources internationally, understanding the 
aggregate demand for such services would require 
considerable AIC ecosystem consultation. Allocation 
mechanisms need to consider potential market 
disruptions of private AIC infrastructure investment.  
A separate analysis would be necessary to identify 
the magnitude and dynamic response to public AIC 
infrastructure and subsidy programs. This analysis 
would specifically address the scope, timelines, and 
costs that would dynamically arise from differing 
levels of public intervention in the domestic market 
for AIC infrastructure and cloud service provision. 

Bridging the AI Compute gap should align with 
Canada’s positioning as a leader in responsible 
AI innovation and adoption, including the Pan-
Canadian AI Strategy, the Artificial Intelligence and 
Data Act (AIDA) legislative and regulatory process, 
and other initiatives.75 In line with the thinking of 
some of our AI leaders, investment in AIC can be 
directed towards positive use cases including health 
and safety.76

Bridging the AI Compute gap must factor 
implications for energy use and climate 
objectives. Canadian AIC infrastructure is currently 
half as energy efficient as AI in the United States.77 
Yet, Canada’s electricity is predominantly “green”78, 
the aggregate cost of power is cheaper than in many 
other nations including the US and the UK,79  and 
the colder climate80  offers the potential for AIC to 

be more efficient in its cooling needs. These factors 
create the conditions for cost-competitiveness in 
attracting AIC infrastructure investments to Canada, 
while also aligning with Canada’s climate goals. 

These options remain preliminary and are aimed 
at informing fast-moving discussions across 
policy and AI ecosystem actors. Further research, 
analysis, and industry engagement are required to 
assess the feasibility and cost-effectiveness of these 
various options. 

Policy design considerations and risks
As the government deliberates investing in private-
sector AIC, considerations include:

 • Insufficient demand: One major risk of large 
government purchases of AIC is capacity 
being underutilized, for the purchase rise far 
exceeding current real demand for AIC. As the 
procurement mechanism of Scenario 1 relies on 
non-market mechanisms, a clear understanding 
of demand must be established before any policy 
implementation.

 • Private investment crowd-out: Given the very 
small current domestic AIC capacity accessible 
to the private sector, any large government 
procurement/subsidization programs will have 
second-order pricing impacts that affects private 
companies accessing AIC resources outside 
of these programs. These dynamic crowding-
out effects should be carefully modelled and 
understood in all scenarios.

 • Innovative market mechanisms: In the ideal, 
medium-to-long-term future for Scenarios 2 and 
3, the organization(s) deploying domestic AIC 
would have sufficient capacity to employ markets 
to either recoup the costs of this investment 
through margins on the savings generated by 
scale, or even through taking equity in private 
AIC buyers.
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 • Leverage past tech market models: While very 
concentrated, the market for cloud storage has 
also become very dynamic with the ability to 
move computing and storage functions across 
vendors in real time. As the AIC market matures, 
Canada will need to ensure its AIC can similarly 
compete on dynamism.

 • Implementation inefficiencies: It is of particular 
concern that if these options are to be 
undertaken, the way a particular program is 
delivered impacts program use and uptake. 
Decisions around eligibility, processing timelines, 
and direct subsidy thresholds are more critical 
than the resources being offered by public 
intervention. This can be particularly important in 
deciding on the correct vehicle of distribution and 
eligibility for Scenario 1, as expediency and access 
are most important for addressing immediate 
cost and access barriers to AIC in Canada.

What’s next

Further research considerations:
Having begun to engage key players across Canada’s AIC ecosystem, the Dais is committed to 
continuing to inform this strategy. In particular, we believe we can support development of this strategy 
over the coming year by:

 • convening roundtables and engaging in a thorough and balanced (e.g. across industry, civil society, 
academia, and government) consultation spanning the AIC ecosystem in understanding total 
procurement and operational needs for domestic AIC

 • helping policy-makers understand the climate and energy considerations of additional AIC 
infrastructure investment, namely the regional capacity, electrical constraints, and interoperability of 
existing high-performance computing infrastructure

 • creating a framework to estimate the aggregate demand and total cost burden for AI Compute as 
the magnitude and service delivery (i.e. preference for more cloud-based compute or AI-specific 
infrastructure) remain uncertain. This will help in understanding the appropriate procurement or 
subsidy amount in Scenario 1.

By conducting further economic analysis of domestic AIC, the Dais can provide evidence required for 
decision-makers to better allocate resources towards building out and attracting the capital investment 
(investment and pension funds for example) for domestic AIC infrastructure expansion and support 
programs.
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To quote Canada’s Minister of Innovation, Science 
and Economic Development (ISED) during the 
recent Canada-UK AI partnership announcement: 
“We have the brain. Now we need…the mainframe.”81 
Canada’s AI strategy is talent-focused, but lacks 
the infrastructure to provide opportunities for early-
growth firms, protect public interests, and capture 
AI’s potential for long-term economic prosperity. To 
scale our AI start-ups and responsibly commercialize 
our AI research, we need to work with others 
around the world and invest in computing capacity 
for Canadians of a quality and scale to match 
these ambitions. If Canada is to be taken seriously 
as a leader in the international AI ecosystem, we 
must act, as our current capacity does not fulfill 
the requirements for applied research, industry 
innovation, and governance. At the same time, 
Canada must support responsible innovation.

Conclusion
5

Artificial Intelligence Compute capacity is the most 
important factor missing in the growth of Canada’s 
artificial intelligence ecosystem. If we agree with 
the justifications for investing further in this 
ecosystem to the tune of hundreds of millions to 
billions of dollars—and the productivity gains alone, 
if distributed appropriately, may justify this—then 
we need to act in months, and not wait years, to 
negotiate for and build, a world-class AIC strategy.

If Canada is to be taken 
seriously as a leader in the 

international AI ecosystem, 
we must act, as our current 
capacity does not fulfill the 

requirements for applied 
research, industry innovation, 
and governance. At the same 

time, Canada must support 
responsible innovation.
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