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Electricity Human Resources Canada (EHRC) is
the leading provider of research and analysis on
human resources issues impacting Canada’s elec-
tricity and renewable energy sector. We empower
the sector to meet its evolving workforce needs by
delivering strategies and programs that help em-
ployers recruit, retain and develop the skilled work-
ers essential for operating an efficient and reliable
electricity system.

We deliver critical business intelligence that in-
forms labour market decision-making, forge part-
nerships that enable the industry to adapt and
upskill and lead initiatives that strengthen and
sustain a safety-focused, innovative and inclusive
workforce. We are dedicated to build-ing a world-
class electricity workforce that supports Canada'’s
transition to a low-carbon economy.

For more information, visit ehrc.ca.

The Future Skills Centre (FSC) is a forward-thinking
centre for research and collaboration dedicated to
driving innovation in skills development so that ev-
eryone in Canada can be prepared for the future of
work. We partner with policymakers, researchers,
practitioners, employers and labour, and post-sec-
ondary institutions to solve pressing labour market
challenges and ensure that everyone can benefit
from relevant lifelong learning opportunities. We
are founded by a consortium whose members are
Toronto Metropolitan University, Blueprint, and The
Conference Board of Canada, and are funded by the
Government of Canada’s Future Skills Program.

For more information, visit fsc-ccf.ca.



https://ehrc.ca/
https://www.canada.ca/en/employment-social-development/programs/future-skills.html
https://fsc-ccf.ca/

About this Report

Artificial intelligence is transforming Canada’s electricity workforce—reshaping roles, skill require-
ments and organizational strategies. This report offers data-driven insights and forward-looking
guidance, highlighting how human talent, inclusive training and ethical innovation can shape a

resilient, equitable and sustainable energy future.

For more information about this project, visit ehrc.ca/artificial-intelligence

This project has been funded by the Government of Canada’s Future Skills Program.

The opinions and interpretations in this publication are those of the author and do not necessarily
reflect those of the Future Skills Centre or the Government of Canada.
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ing reference: EHRC. (2025). Powering Intelli-
gence: Al-Driven Change in Canada’s Electricity
Workforce. EHRC.
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On behalf of EHRC and the Future Skills Centre, we are proud to present this landmark report on
the transformative role of artificial intelligence (Al) in Canada’s electricity sector.

Al is no longer a distant possibility. It is a pres-
ent force reshaping how electricity is generat-
ed, distributed and governed. From predictive
maintenance and outage forecasting to smart
grid coordination and customer engagement, Al
is driving innovation across the sector. But with
this transformation comes a responsibility to
ensure that technological progress is matched
by workforce readiness, ethical governance and
inclusive opportunity.

This report offers a comprehensive analysis

of how Al is being adopted across Canada'’s
electricity industry, and what it means for the
people who power it. It highlights the strategic
imperatives facing utilities, regulators, educa-
tors and policymakers: to modernize infrastruc-
ture, upskill workers and build trust in intelli-
gent systems. It also underscores the urgency
of preparing for rising electricity demand,
particularly from Al-intensive data centres, and
the need for coordinated planning to ensure
sustainability and resilience.

At the heart of this report is a commitment to
people. Al will not replace human judgment,
but it will redefine how decisions are made and
who makes them. We must ensure that all com-
munities—urban, rural, Indigenous and remote—
benefit from the opportunities Al presents. That

means investing in lifelong learning, supporting
inclusive hiring and designing systems that
reflect Canada'’s values of equity, transparency
and environmental stewardship.

We are grateful to the many stakeholders who
contributed to this study, including employers,
unions, educators and community leaders.
Their insights have shaped a report that is not
only rich in data but grounded in lived experi-
ence and practical foresight.

Together, we can harness Al as a catalyst for
a more adaptive, inclusive and sustainable
electricity sector. We invite you to explore the
findings, reflect on the recommendations and
join us in shaping a future where technology
and talent work hand in hand.

Noel Baldwin

Michelle Branigan
CEO Executive Director

EHRC Future Skills Centre
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Artificial Intelligence (Al) is transforming Canada’s
electricity sector, offering new opportunities for efficiency,
resilience and climate action while introducing complex
challenges for utilities, regulators and workers.

This report explores how Al is reshaping opera-
tions, redefining job roles and skill requirements,
and accelerating demand for electricity, particu-
larly from Al-intensive data centres.

Key Findings:

Al is already transforming operations: used
for load forecasting, outage prediction, cus-
tomer engagement and distributed energy
resource management.

New demand drivers are reshaping the
grid: data centres are driving new electricity
demand, while integrating renewables and
Small Modular Reactors (SMRs) are adding
operational complexity.

Policy adoption lags behind usage: only 34%
of organizations have implemented Al poli-
cies, 40% are developing one and 24% have
not started. Yet 60% of employers say their
employees are actively using Al in the work-
place.

Canada faces an Al literacy gap: just 24% of
respondents have received formal training,
highlighting a major workforce readiness gap.

Al adoption is uneven: regional disparities
and slower uptake in frontline and field-based
roles highlight integration challenges, mostly
related to upskilling rather than workforce
displacement.

Equity and inclusion are critical: Indigenous
participation, hybrid skill development and
regional planning must be prioritized to ensure
fair access to Al-driven energy innovation.

Training programs aligned to new Al deploy-
ments will be critical to realize the benefit
of productivity gains in the workplace:
partnerships between industry and post-
secondary institutions will be important to

maximize training efficiencies.

Strategic Imperatives

To harness Al responsibly and effectively, the
sector must:

1. Adapt operations to Al-driven disruption
and rising electricity demand.

2. Strengthen governance to ensure ethical,
transparent and inclusive deployment.

3. Transform education and workforce train-
ing to build a digitally fluent, future-ready
workforce.

4. Embed equity, sustainability and public
trust into every stage of Al adoption.

Al will not replace human judgment, but it will
reshape how decisions are made, who makes

them and how the sector prepares for the future.
Human resources leaders and workforce strate-

gists are pivotal in guiding this transformation—
ensuring that skills development, productivity

and ethical practices support long-term sector

resilience.

With coordinated leadership and sustained
investment, Canada can position its electricity
workforce to thrive in a low-carbon, intelligent
electricity system.

EHRC
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Canada’s electricity sector is undergoing

rapid digital transformation, driven by

technologies that enhance grid stability,

operational efficiency and customer

experience. While smart meters, SCADA
systems and renewable integration laid
the foundation, artificial intelligence (Al)

is now emerging as a transformative

force—helping utilities manage complexity,
streamline decision-making and automate

energy systems.




Al Platforms for Grid and
Operational Intelligence

One of the most promising developments is the
rise of energy-specific Al platforms. These sys-
tems ingest live data from sensors, weather
feeds, billing systems and grid telemetry to
deliver real-time insights on consumption, emi-
ssions and cost performance. Natural language
interfaces allow staff to ask simple questions
and receive instant, actionable answers, reduc-
ing the need for specialized analytic support.

Common capabilities include:

Automated reporting on energy use,
emissions and operational performance

Smart alerts for anomalies and inefficiencies
across assets

Optimized scheduling based on predictive
data and instantaneous conditions

Integration with grid programs like Demand
Response and Distributed Energy Resource
(DER) markets

Generative Al tools are also expanding how
frontline staff interact with energy systems.
Instead of navigating complex dashboards,
personnel can ask questions like: “What time
yesterday did our compressor spike in load ?”
or “How can we reduce emissions during peak
hours?”—and receive immediate, data-driven
answers.

Looking ahead, organizations are testing plat-
forms that enable Al to control assets, coor-
dinate DER integration and facilitate cross-de-
partmental communication. These systems
could autonomously manage heating, ventila-
tion and air conditioning (HVAC), battery stor-
age or solar generation with minimal human
input, transforming both facility operations and
strategic planning.

Implications for the Sector

These innovations signal a shift toward intelli-
gent, data-driven energy ecosystems where Al
not only improves operations but can support
greater agility, cost control and sustainability.
As these technologies scale beyond pilot proj-
ects, they will have major implications for:

Workforce capabilities: Roles are evolving
from manual oversight and routine data en-
try to strategic planning, digital coordination
and real-time decision support.

Infrastructure readiness: Al adoption is
influencing how facilities are designed,
maintained and integrated with broader grid
systems.

System design and policy: Regulatory con-
siderations, especially around data hosting
and privacy, are shaping infrastructure plan-
ning and investment decisions.

Al is positioned as a strategic enabler of Canada’s
long-term energy goals, including grid moderni-
zation, renewable integration and 2050 decarbon-
ization targets. Its adoption is also expected to
drive electricity demand, particularly from hyper-
scale data centres, while reinforcing the role of
nuclear energy as a clean, reliable source.

The shift towards Al-driven
systems presents opportunities
to advocate for upskilling,

job redesign and inclusive
workforce planning, ensuring
that the transition benefits
workers across all levels of

the sector.

EHRC

(o)



2 e
\._..,4/\\ w/\\. r/h

Concepts

Understanding

A
and Global

Trends

p.

\
G202 * ADNEASDITIILNI DNIdAMNMOd



Artificial intelligence (Al) refers to a system’s
ability to interpret external data accurately,
learn from patterns and apply this knowledge
to achieve defined objectives. Al systems are
typically built using components like neural
networks and rely on software tools to train
models using large datasets. Once trained,
their performance is validated using indepen-
dent data to ensure reliability. Importantly, Al
is not a single technology but a suite of ca-
pabilities that mimic aspects of human cog-
nition—such as reasoning, decision-making
and problem-solving—across a wide range of
applications.

Core Al Approaches

Al development spans several key domains:

Computer Vision: Enables machines to
interpret and analyze images.

Natural Language Processing (NLP):
Supports text generation, translation and
speech interpretation.

Generative Models: Includes large language
models (LLMs) that produce dynamic outputs
such as text, code and simulations.

These systems may remain static or evolve
continuously as they incorporate new data.
Al exists on a continuum, from assisted
intelligence, which supports human activity,
to autonomous intelligence, where systems
make decisions independently.

Agentic Al: Autonomous Decision-
Making in Energy Systems

An emerging category within autonomous in-
telligence is Agentic Al. These systems set
goals, make context-aware decisions and adapt
their behaviour over time. Unlike reactive auto-
mation, Agentic Al demonstrates initiative,
persistence and strategic reasoning. It can
reschedule tasks, optimize energy use and
coordinate assets without direct human input.
In Canada’s electricity sector, Agentic Al is

increasingly applied to microgrid management,
predictive maintenance and smart dispatch,
where autonomous coordination enhances reli-
ability and efficiency.’

Global Adoption Trends

Al adoption is accelerating worldwide. According
to Stanford’s 2025 Al Index, organizational use
of Al has grown from 55% to 78% globally.2

Focusing on country-level enterprise use, IBM’s
2023 Al Adoption Index finds that 42% of large
enterprises (1,000+ employees) were using Al
in some capacity. China leads the world with
85% adoption, followed by India (74%) and the
United Arab Emirates (72%). In contrast, uptake
remains lower in countries such as the UK (40%),
Australia (38%) and Canada (35%).°

Al use is most prevalent in financial services,

telecommunications and heavy industry, driven
by objectives such as alleviating skill shortages,
automating repetitive tasks and improving cus-
tomer service. However, 20% of organizations
already using Al report a lack of trained staff,
underscoring a key workforce challenge that

could limit the technology’s full potential.
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Global Organizational Al Adoption by Region (2023 st\Z \

North America

Greater China
(incl. Hong Kong, Taiwan, Macau)

Europe

Developing Markets
(incl. India, Centeral/South America, MENA)

Asia-Pacific

All Geographies

Source: McKinsey & Company Survey, 2024.
2025 Stanford Al index report.

Al adoption within organizations
increased across all regions, with
North America leading at 82% in 2024.

Canada’s Al Landscape

Canada is widely recognized for its leadership
in foundational Al research. In 2017, it launched
the Pan-Canadian Al Strategy, becoming the
first country with a national Al plan.* Major in-
vestments have supported centers of excellence
such as the Alberta Machine Intelligence Institute
(AMII), Montreal Institute for Learning Algorithms
(MILA) and Vector Institute (Toronto). Today,
Canada ranks third among G7 nations in per
capita Al funding® and hosts over 670 Al-
focused startups. Its talent pool reached
140,000 Al professionals in 2024, a 29% year-
over-year increase, signalling momentum but
underscoring the need for broader workforce
training.®’

58%

78%

55%

M 2024 W 2023

International Collaboration

On Nov. 3, 2025, Canada and its G7 partners en-
dorsed a G7 Energy and Al Work Plan, developed
in with international and industry partners includ-
ing the International Energy Agency (IEA), the
International Renewable Energy Agency (IRENA)
and the Canadian Chamber of Commerce. Canada
also announced a $10-million Al for Canadian
Energy Innovation Call for Proposals to fund
high-impact R&D projects that grow national
expertise and stimulate novel, Canadian-made
Al solutions that accelerate the pace of domestic
energy innovation and lower the associated costs.

Beyond these initiatives, Canada participates in
global projects such as Alxpertise, led by the
OECD Nuclear Energy Agency, which integrates
Al into nuclear research, engineering and edu-
cation through data curation, algorithm bench-
marking and professional training.? Alxpertise
provides a secure platform for experts to share
datasets, test models and develop tools that
enhance reactor safety, improve performance
and accelerate innovation—emphasizing trans-
parency and regulatory readiness.



Al Training Rates by Country

Nigeria %
India 64%
China 64%

Lithuania IS 50%
Estonia I 46%
Switzerland I 45%
\\ Singapore NN 45%
S e Slovenia NN 43%
i Norway I 42%
Israel NN 42%
Spain I 40%
Latvia I 39%
Korea NN 36%
Creece NN 36%
Italy I 34%
Denmark NN 34%
Portugal GG 33%
Ireland N 32%
Finland I 351%

Austria NG 29% |
United States I 28%
UnitediEINEEE el Canada ranks 44th globally in
Slovak Republic I 25% .. . "
Sweden I 24% Al training, with only 24% of
New Zealand NN 24% respondents reporting formal
Netherlands NN 24% . .
France I 24% Instruction.
Canada I 24%
Belgium I 24%
Australia IEE—— 24%
Japan I 21% Source: KPMG International and University of Melbourne, 2025
Czech Republic I 21% Note: The full sample of countries was not included.
Germany I 20% Certain developing markets were included for scale.
Public Perception
Canadian attitudes toward Al remain cautious. to technical change will be critical for Canada

An IPSOS survey of 28 countries ranked Canada  to maximize its Al investment and maintain
among the most skeptical—just ahead of France.®  global competitiveness. Public education efforts
A 2025 survey of 47 countries ranked Canada must emphasize Al's potential to enhance pro-

44th in Al training and 42nd in public trust,"® ductivity and streamline tasks while addressing
with only 24% of Canadians reporting formal Al  concerns about job displacement and building Y
instruction compared to 39% globally. Closing confidence in responsible integration. g

this skills gap and fostering a climate receptive
13
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While Canada is a global leader in Al research, adoption
across its business and utility sectors remains modest.

While Canada is a global leader in Al research,
adoption across its business and utility sectors
remains modest. Recent data shows that only
35% of Canadian firms use Al, compared to
72% in the United States." According to Statistics
Canada, Al adoption among Canadian businesses
grew from 6.1% in Q2 2024 to 12.2% a year later."
Similarly, KPMG's Generative Al Adoption Index
rose to 31.6 out of 100, a 17-point increase
from 14.6 in 2023. This upward trend signals
growing enterprise integration of generative Al
tools, especially in workplaces where daily use

is becoming common. Notably, 48% of organi-
zations are exploring Al deployment but remain
cautious due to costs, technical challenges and
uncertain returns on investment.™

Nearly 25% of Canadian workers use generative
Al tools such as ChatGPT and Microsoft Copilot,
often informally and without structured training."
A Canadian Chamber of Commerce report high-
lights that while Al use is widespread, it is uneven
with persistent gaps in literacy, integration and
understanding.'®

Al Adoption by Industry in Canada (Q2 2024)"

Source: Statistics Canada. Table 33-10-0825-01

25%
20.9%
20%

15% 13.7%

Information

10.9%

[;738 and Cultural _—— I 1.6%
Industries roressional, -
Scientific and . ugﬂll'nil:g’an q 0.9%
o Technical Financeand = Quarrying Accomodation
5% Services Insurance ?EII and Gas and Food
xtraction o
0% —

Information and cultural industries lead Al adoption at 20.9%,
while accommodation and food services remains low at under 1%.

EHRC
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Al applications span multiple sectors. In health-
care, Al early diagnosis systems are being re-
fined; in banking, it powers fraud detection and
investment forecasting; and in retail, recommen-
dation engines personalize shopping experiences.
Al is also gaining ground in Canada'’s legal sector,
automating tasks such as legal research, docu-
ment review and contract analysis—improving
efficiency and reducing costs so lawyers can
focus on strategic work.™ In contrast, industries
with lower profit margins, such as agriculture,
food services and transportation, face barriers
to adoption due to high costs, technical limita-
tions and risk aversion.™ The electricity sector
typically falls into a moderate- to high-margin
category, with returns varying by location, requ-
lation and business model.?°

To accelerate adoption among smaller firms,
Canada is investing heavily in Al development
and workforce support. The federal government'’s
Budget 2025 proposes over $1 billion in new
funding for Al and quantum computing, with a
strong focus on building sovereign Al infra-
structure and embedding Al across federal oper-
ations. This builds on Budget 2024’s commitment
to Al, which allocated $2.4 billion over five years
for Al initiatives and targeted workforce support
through the Sectoral Workforce Solutions Pro-
gram to assist workers affected by Al-driven
disruption.?” Additional funding will strengthen

regional innovation hubs, including AMII (Alberta),
MILA (Quebec) and the Vector Institute (Toronto).

Implementing Al in the electricity sector involves
significant cost considerations. Experts estimate
that custom Al solutions range from CAD
$400,000 to over $9.5 million over three to
five years, depending on complexity and scope.?
Off-the-shelf systems typically cost $70,000 to
$700,000 annually, including licensing, custom-
ization and support. Cloud-based infrastructure
expenses generally fall between $27,500 and
$275,000 per year, while on-premises systems
can exceed $1.35 million.

Ongoing maintenance and monitoring are
essential for sustained performance. Employers
should expect to spend 15-25% of initial de-
velopment costs annually for updates, cloud
inference, retraining and bug fixes.?

Specialized talent is also critical: in-house Al
professionals earn $130,000-$220,000 per
year, while consultants charge $275-3480 per
hour. Training and change management costs
range from $70,000 to $350,000, depending on
workforce size and adoption scale. For energy
providers, integrating Al into grid operations,
forecasting and infrastructure analytics may
require substantial upfront investment—but
promises long-term gains in efficiency, reliability
and customer service over time.



TABLE 1

Estimated Al Deployment Costs

Cost Category

Off-the-shelf Al systems

Customized Al solutions

Cloud-based infrastructure

On-premises infrastructure

Ongoing maintenance
and updates

Al talent (in-house)

Al consultants

Training and change
management

Estimated Range (CAD)
$70,000 - $700,000 annually

$400,000 - $9.5 million
(3-5 years)

$27,500 - $275,000 annually
$1.35M+

15-25% of initial cost annually
$130,0000 - $220,000 per year
$275 - $480 per hour

$70,000 - $350,000

Comments

Includes licensing, customiza-
tion and support

Varies by scope, complexity
and integration level

Scalable; depends on usage
and compute intensity

Includes hardware, cooling
and installation

Covers retraining, bug fixes
and cloud inference costs

Salaries for Al engineers
and data scientists

Specialized expertise for
short-term engagements

Varies by workforce size
and adoption scale
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Adoption Challenges and
Strategic Constraints

EHRC conducted a comprehensive review of Al
applications in Canada'’s electricity sector, draw-
ing on industry research and a nationwide em-
ployer survey (see Appendix 1). This analysis

explores adoption trends, organizational readi-
ness, workforce planning and perceptions of Al
integration.

Current Adoption and Industry
Insights

Al is gaining traction across the electricity sector,
supported by both global research and Canadian
survey data. Nearly 90% of surveyed organiza-
tions reported implementing Al tools in at least
one operational area, reflecting a broader industry
shift toward digital transformation.

Adoption is most common in operational and
customer-facing functions:

Customer service, public relations and
billing (36%)

| Cybersecurity (34%)
| Decision support (28%)
| General operations (28%)

Other areas include office functions, engineering
and finance. However, sector-specific appli-
cations—such as predictive maintenance, grid
optimization and demand forecasting—are in
introductory implementation, with strong evi-
dence from industry research that these areas
offer significant efficiency gains.

EHRC
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HOW Al IS BEING USED IN CANADA'S ELECTRICITY SECTOR
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Al Adoption by Operational Area in Canada’s Electricity Sector

Customer service, public relations, billing 35.8%

Cybersecurity 34.0%
Operations 28.3%
Support or accelerate decision-making 28.3%
Engineering 26.4%
Replacing or streamline back-office functions 26.4%
Finance 18.9%
General HR operations (e.g., payroll) 17.0%
Detect errors in coding 17.0%
Workforce development 11.3%
Demand forecasting 9.4%

Crid optimization 7.5%

Predictive maintenance 7.5%

W
2
PG

Energy trading or markets

Source: EHRC Al Survey, 2025
Note: n=53

Customer service and cyber- The primary reported goal of Al initiatives is
security lead Al adoption in enhancing workforce productivity (88%),

, . followed by improving customer experience
Canada’s EIECt"c'ty sector, 71%). Cost-saving measures rank lower, with

while predictive maintenance fewer than half of respondents citing them as
and grid optimization remain a major objective. This aligns with global
underutilized trends emphasizing resilience, flexibility and

) customer-centric innovation over short-term
cost reductions.

—_



Primary Objectives of Al Initiatives in the Electricity Sector

Improve customer experience 7.2%

46.2%

Reduce non-labour operational costs

Improve grid reliability 38.5%

Reduce labour costs 32.7%

Address labour shortages

17.3%

Meet climate or emissions targets 13.5%

Other - 7.7% Source: EHRC Al Survey, 2025
Note: n=52

Workforce productivity and While current adoption focuses on broadly

customer experience dominate applicable tools, research highlights emerging
opportunities for sector-specific innovation,

Al Obje.C'[IVES, Y\”th cost such as Al for grid resilience, energy planning
reduction ranklng lower. and climate targets, that can transform system
performance and sustainability.




HOW Al IS BEING USED IN CANADA'S ELECTRICITY SECTOR
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4.1

Al as a Strateqgic
Tool for Grid
Modernization

Industry studies and Canadian utility practices
confirm Al’s strategic role in managing growing

system complexity. By balancing technical, eco-
nomic and environmental factors, Al enables ef-

ficient decision-making—essential for Canada’s
decarbonization and electrification goals.

Key applications include:

| Real-time forecasting and grid coordination
| Predictive asset management

Integration of renewables and distributed
resources?

These capabilities increase system flexibility,
reduce reliance on carbon-heavy generation
and optimize storage and load management.
Companies such as BluWave-ai, AutoGrid

I IES

-

and Opus One help utilities forecast demand,
integrate renewables and manage distributed
energy resources like EVs and battery storage—
reducing infrastructure needs and supporting
Canada’s clean tech sector.?

For utilities engaged in cross-border
trade (e.g., OPG, Hydro-Québec),
Al enhances energy procurement
by forecasting price changes,
optimizing contracts and reducing
risk. Automation of routine tasks
further improves operational agility
and frees staff for strategic work.



4.2

Al for Climate
Resilience and
Disaster Response

As climate disruptions intensify, research and
practice show Al is emerging as a critical tool
for resilience in Canada'’s electricity sector.? It
can predict extreme weather events, optimize
grid recovery and support emergency response
coordination—functions increasingly vital amid
wildfires, floods and storms.

4.5

Predictive analytics analyze satellite im-
agery, weather data and outage patterns to
identify vulnerable assets and guide timely
interventions, reducing restoration costs and
service interruptions.? 2°

Emergency coordination integrates Al with
management systems for real-time collabo-
ration among utilities, first responders and
government agencies.® ¥

Infrastructure hardening uses continuous
monitoring to inform investments in grid
modernization and climate resilience, espe-
cially in regions with aging infrastructure or
severe weather risks.*?

Load Forecasting and Demand

Optimization

One of the most promising applications of Al is

in load forecasting, an essential function for sys-

tem operators who must balance supply and de-
mand in real time. Al-driven asset management
is transforming utility operations by extending
equipment lifecycles, improving maintenance
and optimizing grid performance. Smart sensors
deployed across Canada’s electricity networks
collect real-time data on temperature, vibration,
voltage and load conditions. Al algorithms ana-
lyze this data to detect anomalies, predict equip-
ment failures and proactively schedule mainte-
nance—reducing downtime and improving cost
efficiency.®

Beyond asset management, Al is reshaping
customer engagement and operational plan-
ning. A key informant from a major Eastern
Canadian utility reported that their organization

has implemented Al-powered customer tools
to deliver personalized energy insights and
support load forecasting. These tools help
consumers understand usage patterns while
enabling utilities to anticipate demand fluctua-
tions more accurately. According to the infor-
mant, such innovations are not only improving
customer satisfaction but also informing future
governance models for Al integration.

Industry research reinforces these findings, high-
lighting how predictive maintenance and demand
optimization allow utilities to allocate resources
more effectively, focus on high-risk areas and
enhance infrastructure resilience.3 Pilot projects
across Canada demonstrate that Al-driven fore-
casting is critical for managing peak loads, inte-
grating distributed energy resources and support-
ing long-term electrification goals.

EHRC
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4.4

Emissions Monitoring and
Environmental Performance

Utilities are already using Al to monitor emissions
and improve environmental performance—show-
ing how sustainability principles can be opera-
tionalized. Al supports Canada'’s decarboniza-
tion goals by:

| Enhancing emissions tracking and compliance.

| Improving energy efficiency.

Informing investment decisions through
granular analysis.

Examples include:

elling to assess greenhouse gas outputs and
mitigation strategies.®

‘ Newfoundland Power is adopting digital

‘ Hydro-Québec is deploying predictive mod-

tools to optimize operational footprints and
meet evolving environmental targets.3¢

Al systems analyze fuel consumption, temper-
ature profiles and geographic dispersion to
identify high-emission areas and recommend
corrective actions. These capabilities are crit-
ical for providers managing mixed-generation
fleets or transitioning to renewables.

4.5

However, risks persist. Model drift—the decline
in accuracy as conditions change—requires on-
going retraining. Neglecting this can lead to poor
decisions and increased risk. For instance:

solar and wind forecasting saw performance
degrade during climate anomalies.?’

‘ Demand forecasting models trained on pre-

‘ Grid operators using machine learning for

pandemic data failed to adjust during COVID-19,
causing inaccurate load projections.

A key informant in the nuclear sector
stressed that unmanaged Al deployment
can compromise work quality, introduce
bias and erode public trust.

Safeguards ensuring transparency,
auditability and responsible use are
essential—especially in high-stakes
environments where operational
integrity and brand credibility matter.

Building Trust and Security In
Al-Enabled Energy Services

Al is reshaping customer interactions through
smart billing, outage prediction and personal-
ized energy insights.® Utilities must prioritize
transparent communication and accessibility
to build public trust and ensure equitable par-
ticipation in Al-enabled services.

Special attention is needed for low-income
households, rural communities and older
adults—groups often facing barriers such as
limited connectivity and lower tech literacy.
Outreach programs, user-friendly interfaces
and subsidized access can help prevent energy
inequities and foster inclusion.



Cybersecurity is equally critical as utilities
digitize. Al enables real-time threat detection,
anomaly identification and adaptive defence
strategies. Companies like CGI Canada provide
Al-powered monitoring to detect intrusion pat-
terns, ransomware and unauthorized access,
activating protective protocols instantly. Al also
supports infrastructure security by simulating

4.6

national security.

attack scenarios and reinforcing digital defenc-
es, especially vital for operators of critical as-
sets such as substations and nuclear facilities,
where breaches carry severe consequences.
As cyber-physical systems proliferate, Al's role
in anticipating and neutralizing digital threats
is becoming more central to grid reliability and

Examples Across Canadian Utilities

Canadian utilities are leveraging Al for grid optimization, customer engagement and asset

management:

Nova Scotia Power

MyEnergy Insights platform delivers appliance-level
consumption insights and personalized recommendations.
Al also supports real-time grid stability and predictive
maintenance.*? 4

Uses Al to improve customer service and operational

Hydro One efficiency, and has introduced an Al knowledge assistant
for frontline staff.*
Alectra Utilities Tests Al tools for outage response, customer forecasting

and distributed energy integration.*

Hydro-Québec

Applies Al for demand forecasting, dispatch planning
and peak demand management.* 4

NB Power

Uses Al, drones and satellite imagery to detect vegetation
encroachment and pole wear.

TransAlta and BC Hydro

Employ Al for load forecasting, renewable integration
and peak demand management.*” 48

Smart grid pilot uses Al for 35-day demand forecasts

Saint John Energy and smart home coordination.*
Hydro Ottawa and Deploy Al for outage prediction, personalized insights
Enbridge and employee support tools like Microsoft Copilot.*
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Global Lessons
for Canada’s
- lectricity
Sector

Canada is recognized globally for its
leadership in Al policy, yet implementation
in the electricity sector remains modest
compared to international peers.
Examining how other nations integrate

Al into energy systems offers valuable
insights for accelerating adoption in
Canada.




Global Best Practices

Denmark: Al-driven demand response systems
balance wind generation with consumer usage,
reducing curtailment and improving grid
efficiency.’

South Korea: The Smart Grid Initiative uses
Al to coordinate distributed energy resourc-
es and electric vehicle (EV) charging.®

Germany: The Fraunhofer Institute has de-

veloped Al tools for proactive maintenance
and renewable integration among regional

providers.%

Countries with cohesive national strategies,
streamlined regulations and strong public-
private partnerships are advancing Al more
rapidly. In contrast, Canada’s fragmented juris-
dictional landscape and slower regulatory pro-

cesses can hinder innovation. Adopting interna-

tional models—such as regulatory sandboxes,
workforce transition planning and ethical over-
sight—could help Canadian energy providers
scale Al effectively.®

Key Insights for Canada
Leading Canadian practitioners emphasize: *°

Addressing real business challenges rather
than pursuing technology for its own sake

Integrating Al into supply chains and
supporting SMEs
|

Investing in upskilling and hybrid skills

Aligning academic research with industry
needs for ethical, scalable adoption

Public Trust and Digital Literacy

Global benchmarking underscores the signifi-
cance of public trust and digital literacy. Nations
with higher Al adoption rates invest heavily in
education and community engagement. Cana-
da's low trust rankings indicate that technical
excellence alone is inadequate; cultural readi-
ness and inclusive governance are equally vital.

Lessons from the U.S.

The U.S. Department of Energy’s 2024 report
on Powering Al and Data Center Infrastructure
offers relevant guidance as Canada faces rising
demand from Al-intensive data centres.®

These challenges mirror Canada’s own load
forecasts and infrastructure constraints. The
report underscores priorities such as data sov-
ereignty and cybersecurity, reinforcing Canada’s
commitment to Al-ready data centres powered
domestically and designed to protect privacy
and system integrity.

Adoption Challenges and Strategic
Constraints

Despite its promise, Al deployment faces signifi-
cant barriers. Many energy providers rely on
legacy systems lacking digital connectivity, lim-
iting real-time data access and model training.
Older infrastructure complicates adoption,
meaning benefits will emerge unevenly across
the sector. Regulatory approvals for Al applica-
tions in pricing, dispatch or emissions remain
slow and inconsistent.

A key informant from an Ontario academic insti-
tution identified critical challenges: certifying
and validating Al technologies in regulated en-
vironments, developing highly qualified personnel
(HQP), building smart infrastructure and ensur-
ing system resiliency to prevent operational
failures. Addressing these barriers is essential
to unlock Al’s full potential.

Most Canadian utilities are still formulating
comprehensive Al strategies. While some have
launched pilots, few have frameworks addressing
governance, ethics, workforce adaptation and
long-term integration. Awareness of responsible
Al use is growing—especially around reliability,
cybersecurity and compliance—but formal stra-
tegies remain inconsistent.*” Larger utilities and
system operators are beginning to integrate Al
into planning and operations, yet sector-wide
adoption is still emerging. 27
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Data Centres
and
Nfrastructure
Mpacts

Attracting investment in Al data centres
has become a strategic priority for federal
and provincial governments, reflecting

a commitment to digital infrastructure,
economic diversification and sustainable
energy planning.®® Budget 2024 allocates
$2 billion over five years to strengthen
Canada’s Al ecosystem by providing ad-
vanced tools and support for researchers
and companies. In December 2024, the
federal government launched the Canadian
Sovereign Al Compute Strategy, committing
up to $700 million for new and expanded
data centre infrastructure through the Al
Compute Challenge.®®




6.1

The Role of Data Centres in Al

Growth

Globally, data centres consume 1.5% of total

electricity, and their footprint is expanding rapid-

ly.5® Canada operates about 290 data centres,
including hyperscale facilities from Google and
Microsoft that support large-scale digital serv-
ices. Ontario leads with 110 centres, followed
by Quebec (72) and British Columbia (42), lev-
eraging hydroelectric power and fibre
connectivity.

Map of Data Centres in Canada

°
Canada
°
@ ]
° L =
(Y~ Pile: @ o

Source: DataCenterMap.com as of Nov. 17, 2025.

Projections indicate that data centre electricity
consumption could reach 14% of Canada’s total
power demand by 2030.5" Ontario’s Independent
Electricity System Operator (IESQ) expects pro-
vincial electricity demand to grow 75% by 2050,
driven largely by data centre expansion.®? By 2035,
data centres are forecast to account for 13%
of new electricity demand and 4% of Canada'’s
total grid load.%

Strategic Investment in Al Infrastructure

Data centres are now among Canada’s fastest-
growing electricity loads, supporting Al as well
as cloud computing, loT, big data analytics,
blockchain and government services.

Their constant power needs, specialized
cooling systems and reliability requirements
are reshaping grid planning and infrastructure
investment nationwide.

EHRC
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6.2
Canada’s Data Centre Landscape

Canada’s data centre market is evolving rapidly,
reshaping electricity demand and introducing

new operational challenges.

Data centres are now among Canada’s fastest-
growing electricity loads. Their constant power
needs, specialized cooling systems and reliability
requirements are reshaping grid planning and
infrastructure investment nationwide.

Originally concentrated in hydro-rich Quebec, the
industry now spans at least 30 service providers
and is expanding aggressively to meet demand
for cloud services, loT and big data analytics,
blockchain and government services. From 2023
to 2029, the sector is projected to grow at a
compound annual growth rate (CAGR) of about
10%, reaching a market value of $9.04 billion
by 2029.% This growth reflects the accelerating
digitalization of industries and the critical role
of data infrastructure in supporting Canada'’s Al
ambitions.

The North American Electric Reliability Corpo-
ration (NERC) identifies data centres as a major
source of rising electricity demand, with impli-
cations for transmission capacity and system
resilience.% NERC is developing formal reliability
guidelines, expected by 2026, to address cyber-
security, governance and human-machine coor-
dination as smart systems integrate with grid
operations.

Reliability and Regulatory
Oversight

Design requirements for next-generation Al
infrastructure are escalating. By 2027, server
racks for Al workloads may require up to 600
kilowatts each—50 times more than current
internet servers.® These demands will place
immense pressure on transmission networks,



cooling systems and generation capacity.
Alberta has already received applications for
29 data centre projects totalling over 16,000
megawatts, exceeding the province’s peak load
of 12,000 MW. This surge underscores the urgen-
cy of regulatory frameworks and infrastructure
planning.®’

Infrastructure Demands and
Design Challenges

Alberta is responding with a phased connection
strategy: ¢

Phase 1: Temporary cap of 1,200 megawatts
through 2028 for large-load facilities that do
not require major grid upgrades.

‘ Phase 2: Development of a long-term frame-

work for future applications and connection
requests.

To ease pressure on the grid and accelerate
approvals, the Alberta Electric System Operator
(AESO) encourages off-grid and self-generation
options, particularly those using natural gas and
geothermal energy. This approach aligns with
Alberta’s Data Centre Plan, which promotes ener-
gy autonomy, grid reliability and economic diver-
sification through digital innovation.

Off-Grid Power Solutions and
Energy Autonomy

This trend reflects a broader movement across
Canada: data centres are increasingly gener-
ating their own power to overcome grid limita-
tions and accelerate development timelines.

Alberta’s “bring your own power” model exempli-

fies this approach, attracting interest in off-grid
solutions. A notable example is the Wonder

Valley project, which plans to invest $70 billion
to supply 7.5 gigawatts of low-cost power to
up to 58 data centres, operating independently
of the provincial grid.® In Ontario, ThinkOn is
transitioning its Ottawa facility off-grid using
natural gas cogeneration, reinforcing a national
push for energy independence and operational
resilience.”

These developments mark a strategic transfor-
mation in Canada’s data infrastructure, where
self-generation is emerging as a competitive
advantage. This shift is not only altering electri-
city demand patterns but also reshaping regula-
tory frameworks, infrastructure planning and
investment priorities. It also has the potential
to open new work opportunities for traditional
electricity workers.

Sovereign Al Infrastructure

Sovereign Al infrastructure
enables a nation to develop
and manage Al systems and
data independently, keeping
sensitive information local
and investing in domestic
computing power.

This approach strengthens
data security, regulatory
alignment and long-term
resilience, and can support
Canada’s ability to advance
Al innovation without external
dependencies.”

EHRC
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Bell Canada’s Al Fabric Initiative is one demon-
stration of Canada’s commitment to sovereign
Al infrastructure. The project will establish a
500-megawatt hydro-powered Al compute super-
cluster across six data centres in British Columbia,
starting in Kamloops and Merritt.”? Thompson
Rivers University will add two 26-megawatt
facilities featuring waste heat recovery systems
integrated with campus energy. These invest-
ments reinforce data sovereignty, security and
regulatory compliance, reducing reliance on
foreign technologies and enhancing Canada’s
strategic autonomy.”

The U.S. CLOUD Act permits American authori-
ties to access data from Canadian entities that
are hosted on U.S.-owned servers, prompting
many Canadian firms to choose domestic pro-
viders to safeguard sensitive information and
reduce cross-border legal risks.”* A key infor-
mant from a major data centre operator noted
that site selection is critical.

Employment Impacts

Data centres create distinct employment oppor-
tunities throughout their lifecycle. During con-
struction, they generate significant short-term
jobs, often requiring 1,000 to 1,500 workers for
site preparation and installation—particularly

in regions with active infrastructure projects.”®
Once operational, staffing levels decline sharp-
ly, typically employing 50 to 200 personnel
focused on IT systems, cooling management
and security. While these roles are specialized
and stable, they offer limited opportunities for
broader workforce engagement.”® This contrast
underscores the need for targeted training and
regional planning to ensure communities benefit
from both construction and operational phases.

Urban vs. Rural Siting
Considerations

Canada’s data centre industry is geographically
concentrated. Toronto leads due to its financial
and tech ecosystems, Montreal offers low-cost
renewable power, and Vancouver and Calgary
are emerging as strategic secondary hubs.’””
The federal government has proposed up to
$15 billion in incentives for green data centres
powered by Al, reinforcing Canada’s ambition to
become a global leader in Al infrastructure.”

Infrastructure upgrades are underway, but risks
persist. Transmission projects face supply chain
delays, particularly for transformers and cooling
systems. Building a data centre in Canada aver-
ages 18 months, while connecting it to the grid
can take four years or more.”® These timelines

complicate planning and could hinder growth.

Many Canadian data centres can operate off-
grid using onsite power sources such as natural
gas cogeneration, renewables or diesel genera-
tors. These arrangements provide energy inde-
pendence and sustainability benefits but require
careful planning around regulations, infrastructure
and reliability. While technically feasible, going
off-grid involves complex engineering and legal
considerations, making it a strategic option for
organizations seeking energy control.®

Choosing data centre locations requires balan-
cing urban advantages against rural efficiencies.
Urban sites offer proximity to users and business-
es, reducing latency for real-time applications
like streaming and gaming.®' However, higher
costs for land, energy and cooling, along with
stricter zoning and environmental regulations,
offset these benefits. Rural locations typically
provide lower land costs, better access to renew-
able energy and more space for expansion, but
face challenges such as increased latency, limit-
ed network infrastructure and difficulty attract-
ing skilled labour.




Environmental Impacts and Fortunately, Al is also modernizing energy

Sustainability Concerns networks. The U.S. Department of Energy
estimates that grid-enhancing technologies,

Al-intensive data centres raise significant sus- including Al, could free up 100 gigawatts of
tainability issues. For example, a single ChatGPT  transmission and distribution capacity within
query may consume up to ten times more elec- three to five years, reducing the need for new
tricity than a typical Google search, illustrating power lines.8 These advancements could

the energy demands of generative Al and its help Canada manage growing data centre
greenhouse gas implications.®? As Canada ex- demands while improving grid efficiency
pands its capacity, policymakers must weigh and affordability.

environmental trade-offs and prioritize clean
energy sources.

In summary, expanding Al infrastructure
offers both opportunities and challenges.
Canada’s abundant hydro and nuclear
resources, strong data sovereignty laws
and favourable climate position it as a
key player in the global Al ecosystem.
To fully capitalize on these opportunities,
investment must align with responsible
planning, stakeholder engagement and
innovations in grid management and
environmental stewardship.
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Data Centres and Labour Implications
for Canada’s Electricity Sector

The rapid expansion of data centres is placing new
pressures on Canada’s electricity system.

Operators must balance rising power require-
ments with local grid constraints, while ensur-
ing sufficient skilled labour to address technical
and logistical challenges. Short-term employment
impacts are modest, but long-term effects—
especially as Al adoption accelerates—could be
more significant.

Data centre growth is expected to drive higher
electricity demand, affecting transmission and

distribution networks and increasing the need
for additional generation capacity. These changes
have direct implications for labour requirements
across the sector.

To assess these impacts, we applied
the Canada Energy Regulator’s Canada
Energy Future 2023 (CEF2023) frame-
work under two scenarios:

Current Measures: A business-as-usual
policy trajectory.

Canada Net-Zero: a pathway featuring ag-
gressive electrification and greenhouse gas
reductions, supported by major investments
in renewable and low-carbon technologies.

We incorporated forecasted IT load capacity for
data centre projects expected by 2031 into both
scenarios as a proxy for additional electricity

demand and its potential labour impacts.® These
modified scenarios were then compared to their
original baselines (see Appendix 2).

Forecasted Capacity Growth and
Uncertainty

The data centre industry is evolving rapidly, with
uncertainty around project timelines, grid inte-
gration and the pace of Al adoption. Estimates
from Mordor Intelligence suggest IT load capa-
city will rise from about 1,300 MW in 2019 to
nearly 4,500 MW by 2031, representing a sub-
stantial increase in computing power.

While these projections are useful for planning,
they should be interpreted cautiously, as meth-
odologies for estimating data centre energy
consumption vary.

Labour Force Impacts
(2025-2031)

Current Measures: Additional installed capacity
requirements from data centres result in a mini-
mal change in employment levels, averaging 122
additional jobs per year over the outlook period.
Labour demand—which captures the change in
industry needs for labour—remains close to base-
line levels, with a cumulative increase of 166
jobs relative to the baseline.

Canada Net-Zero: Combined data centre growth
and economy-wide electrification lead to an
average uptick of 1,695 jobs per year (about
1.3% above the baseline average), totalling
11,863 cumulative jobs over the outlook period.




Labour market demand rises primarily due to The figure illustrates that under Current Measures,

expansion of demand, adding a cumulative cumulative labour demand change is negligible
2,574 jobs, while replacement demand contrib- (167 jobs), while Canada Net-Zero shows a more
utes 355 jobs, for a total change of 2,929 jobs pronounced effect (2,929 jobs), driven mainly
above the baseline. by expansion demand.

TABLE 2

Total Employment in the Electricity Sector
(Canada Net-Zero vs Net-Zero with Data Centres)

Year 2024 2025 2026 2027 2028 2029 2030 2031

Canada Net-Zero 120,215 121,311 123,872 126,801 129,831 134,642 145757 147,034

Canada Net-Zero

120,215 122,423 125,175 128,271 131,239 136,393 148,000 149,609
+ Data Centres

Source: EHRC Labour Market Model
1

Employment projections under Canada Net-Zero scenarios with and without
additional electricity demand from data centres (2024-2031).

FIGURE 7
Cumulative Change in Labour Demand Relative to Baseline (2025-2031)
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Occupational Structure and Labour
Market Imbalances

Employment growth alone does not fully capture
the impact of data centre expansion on the elec-
tricity sector workforce. A more comprehensive
measure is labour market imbalances—the gap
between projected labour demand and supply.
These imbalances reflect multiple factors, inclu-
ding school leavers, occupational mobility, im-
migration and transitions from unemployment,
all relative to the industry’s labour needs.

Under Current Measures, persistent shortages
remain across critical roles: Trades, Engineers,
Technicians, Operations and Maintenance, and
ICT specialists. Data centre growth introduces
only marginal changes to these dynamics. Short-
ages in trades increase slightly, while ICT roles
see a minor improvement. However, these shifts
fall within the margin of error and do not mate-
rially alter overall labour market pressures.

Similar patterns emerge under Canada Net-
Zero. Despite higher electricity demand and
broader electrification, occupational imbalances
remain largely unchanged. This suggests that
while data centre-driven growth adds incremen-
tal pressure in certain trades, systemic work-
force challenges—particularly in engineering
and technical roles—persist regardless of ad-
ditional electricity demand.

Provinces Leading the Way:
Ontario and Quebec

Ontario and Quebec dominate Canada'’s antici-
pated data centre capacity expansion. Ontario’s
IT load capacity is projected to double by 2031,
driven by high-density developments in the Greater
Toronto Area. Labour market impacts in Ontario
under Current Measures, even when adjusted
for data centre electricity demand, remain mod-
est and consistent with national trends.

Quebec's outlook is more pronounced. IT load
capacity is forecasted to more than double by
2031, supported by major investments such
as Vantage Data Centres’ expansion in Quebec
City and Microsoft's hyperscale infrastructure
development. These projects require close
coordination with Hydro-Québec to ensure grid
reliability and timely integration.

Under Current Measures, Quebec sees a cumu-
lative increase of 2,103 jobs over the outlook
period, averaging 300 additional jobs annually
relative to baseline. This is driven by higher la-
bour demand of approximately 280 jobs in total
compared to the baseline during this period.
While modest in the context of the overall elec-
tricity workforce, these figures signal height-
ened regional labour requirements for construc-
tion, grid integration and technical support.

Key Insight: The anticipated
impacts of data centre buildouts
on the electricity sector’s labour
force remain muted in the medium
term. However, given the uncertainty
surrounding Al adoption and future
capacity growth, stronger electricity
demand could amplify occupational
imbalances—particularly in skilled
trades and technical roles—requiring
proactive workforce planning and
regional coordination to ensure there
are sufficient workers with the right
balance of skills for these roles
down the line.
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Artificial intelligence is becoming central to Canada’s
nuclear energy evolution, particularly as Small Modular
Reactors (SMRs) move from concept to deployment.
With capacities ranging from 5 to 300 MW, SMRs offer a
flexible, low-carbon solution for rising electricity demand.

They are especially suited for Al-driven data
centres, which require consistent baseload
power to support high-performance computing.

The scale of this demand is striking. Gartner

projects global data centre electricity consump-

tion will reach 500 terawatt-hours annually by
2027, up from 190 TWh in 2023—roughly equiv-
alent to powering Canada for approximately
four months based on 2023 figures.® This
surge is driving interest in dedicated nuclear
generation for Al infrastructure, positioning
SMRs as a strategic enabler of digital growth.

Canada’'s SMR Strategy spans three streams:
grid-scale reactors like the 300 MW BWRX-300
at Ontario Power Generation (OPG)’s Darlington
site, advanced reactors (fourth generation)
such as the ARC and Moltex projects in New
Brunswick, and micro modular reactors (MMRs)
such as the 5 MW demonstration reactor by
Global First Power in development at the Chalk
River Laboratories in Ontario.

Al enhances nuclear operations in many ways,
as plants rely on rigorous, real-time monitoring
to maintain safety during routine and unexpect-
ed conditions. Al can improve these systems
through:

Predictive Analytics - Machine learning
models simulate reactor physics, predict
component wear and optimize maintenance
schedules to reduce downtime and opera-
tional costs.

Digital Twins - Al-driven virtual replicas of
reactor systems enable real-time scenario
testing, allowing engineers to improve safety
without physical intervention.

Smart Plant Operations - Integration of
Al with loT and mobile platforms improves
reliability, decision-making and operational
efficiency.

EHRC
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A key informant emphasized Al’s pivotal role
in optimizing SMR deployment, particularly
in reactor sizing, site selection and lifecycle
cost analysis. Al-driven simulation tools allow
stakeholders to evaluate multiple transition
scenarios, supporting data-driven decisions

for investors and municipalities—especially
important given high capital costs and lengthy
licensing processes for nuclear projects.
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These capabilities are critical for SMRs, given
their modularity and remote siting, where auto-
nomous monitoring may be essential. Future
advancements in algorithms, sensor networks
and human-machine interfaces will deepen
these benefits,?” though challenges remain—
cybersecurity, regulatory compliance and
workforce readiness are top priorities.

The Canadian Nuclear Safety Commission has
invested $50.7 million in its SMR Readiness
Project to strengthen regulatory oversight and
internal Al capabilities for risk modelling, real-
time data analysis and licensing decisions.®®
Industry leaders such as Terrestrial Energy and
Westinghouse Electric are leveraging Al for fuel
cycle management and thermal efficiency opti-
mization in next-generation reactors.®

In the U.S., major tech firms such as Microsoft,
Google and Meta are investing in American SMR
developers to secure long-term clean energy for
large-scale data centres.® This signals a growing
market for nuclear-backed Al compute environ-
ments—a trend Canada is well positioned to ex-
ploit given its nuclear expertise, strong safety
culture and skilled workforce.

Workforce Implications

Al-linked nuclear projects require hybrid expertise
spanning nuclear engineering, data science, cyber-
security and ethical governance. OPG estimates
that construction of the Darlington SMR alone
will create 1,600 jobs annually during peak build-
out,’" generating $1.9 billion in labour income.
As Al becomes embedded in plant operations,
demand will rise for hybrid-skilled professionals
who can interpret complex data outputs and
manage smart infrastructure safely and effect-
ively. It is essential to understand how the nuclear
workforce is evolving, identify new competencies
required to design, build, operate and maintain
advanced nuclear technologies, and account
for the lead time needed to train and certify
these professionals.

SMRs represent a pivotal intersection of Al
innovation, energy resilience and low-carbon
growth. Their success depends not only on
technical deployment but also on workforce
readiness and government systems that ensure
safety, accountability and sustainability.
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Workforce transformation is increasingly recognized
as essential to unlocking digital innovation in Canada'’s

electricity sector.

Success in automated, data-driven environments
requires more than technical proficiency—it de-
mands cohesive teams, clearly defined roles and
shared strategic goals. As mobile and distributed
energy systems evolve, organizations are prior-
itizing the human element, ensuring workers to

not only adopt new tools but apply them effec-

tively and with confidence.

Standalone Al platforms such as ChatGPT and
Copilot are already supporting HR professionals,
engineers, tradespeople and administrative staff.
These tools streamline recruitment, automate
reporting, enhance safety and inform decision-
making—fundamentally reshaping operations.

. am

This transformation calls for inclusive leader-
ship pathways, mentoring programs for skills
development and workplace cultures that value
equity, adaptability and resilience.

Survey data reveals strong optimism about
Al's potential:

I 87% of respondents expect increased

efficiency.

I Many anticipate improvements in customer

service, decision-making and innovation.

of new roles focused on digital and data
expertise.

‘ A significant proportion foresee the creation

Anticipated Impacts of Al Adoption in the Electricity Sector

Increased Efficiency IS 87 %

Automation of routine tasks, improving
worker allocation to other tasks

. 83%

Better customer service NN 74%

Improved decision-making
Innovation and growth

Cost reduction

] 68
I  58%
I 53%

Reskilling or upskilling of existing employees N 51%
Creation of new roles requiring digital or Al expertise I 43%
Competitive advantage NN 40%

Changes in supervisory or managerial responsabilities

Job displacement or downsizing

I 25%
N 8%

Source: EHRC Al Survey, 2025
Note: n=52

Survey results showing expected outcomes of Al integration, including
efficiency gains, innovation and workforce transformation.

EHRC
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8.1
Shifting Roles anad
Operational Realignment

Al is reshaping work across Canada’s electricity sector,
moving tasks such as pattern recognition, fault detection,
scheduling and customer service from manual processes
to intelligent systems. This shift reduces routine work-
loads and enables proactive, data-driven operations.

For example, in vegetation management, aerial
image analysts now replace traditional line-
clearance crews, while predictive diagnostics
help reliability engineers prioritize interventions
based on real-time risk. Nova Scotia Power exem-
plifies this transformation: vegetation encroach-
ment, the leading cause of outages, once
required costly manual inspections across vast
networks. Today, satellite-based Al monitors
transmission corridors, improving risk prediction,
reducing outages and enhancing crew safety.
This approach reflects a strategic move toward
climate-resilient infrastructure.

At OPG, Al supports energy trading, grid optimi-
zation and internal operations. Its ChatOPG ass-
istant, developed with Microsoft, streamlines
HR and IT access, reducing administrative

burden and freeing staff for higher-value tasks.

While Al has not caused widespread job displ-
acement, it is redefining roles and skill require-

ments. OPG is responding with targeted upskill-
ing and workforce adaptation programs.

The rise of energy-specific Al platforms allows
employees across departments to access ad-
vanced energy insights simply by typing natural
language prompts—asking, for example, ‘How
can we reduce peak demand tomorrow?’—and
receiving instant, actionable responses. This
capability is democratizing analytics and re-
shaping decision-making authority, enabling
more roles to participate directly in strategy
and operational planning.



8.2
Quantitative Labour Trends

Labour market data shows that Al adoption in Among firms adopting Al, 79% report stable
Canada is driving transformation without wide- employment and 18% report job growth.%
spread job loss. Statistics Canada estimates
that 31% of Canadian workers are in occupations
with high exposure and low complementarity to
Al—meaning their tasks are more vulnerable to
automation and workers have limited ability to
adapt through complementary skills.*® Despite
this risk, real-world impacts remain modest.

Impact of Al Use on Employment within Canadian Businesses (Q2 2025)

Most Canadian businesses report little change
in workforce size following Al adoption. About
89.4% maintained stable employment, while 6.3%
saw a decrease and 4.3% saw an increase. This
indicates that Al integration has had minimal
impact overall.

I
4.3%
Al use increased 6.3% Most fi ‘
total employment Al use decreased OSTIIrmS report no

total employment change in employment
following Al adoption,

reinforcing that Al
integration enhances
operations rather than
displaces workers.

89.4%
Al use had
no affect on
total employment

EHRC

Source: Canadian Survey on Business Conditions, second quarter of 2025 (Table 33-10-1006-01).
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At present, Al adoption in Canada is reshaping
jobs rather than eliminating them, supporting a
model of operational enhancement. Instead of
mass displacement, Al is more likely to augment
existing roles-freeing time and improving
decision-making-than replace them outright.
Positions most at risk remain concentrated in
repetitive administrative and monitoring tasks,
while strategic and technical roles are expanding.

Survey data reinforces this trend: 50.9% of
organizations expect moderate changes within
specific departments, and 22.6% anticipate sig-
nificant impacts across many roles. Few expect
no impact, underscoring Al's broad influence on
job design and the need for adaptability.

Talent acquisition now emphasizes strategic
planning and future skill needs. Employers can
tap into the fresh talent pipeline by hiring co-op
students, interns or recent graduates through
work-integrated learning programs, bringing in

Perceived Impact of Al on Workforce Roles

1.3% 3.8%

Unsure
1.3%

Transformational
impact across the
organization

22.6%

Minimal or no impact

Significant m\)
across many roles 50.9%

individuals with strong digital skills and fluency
in emerging technologies. This approach not
only supports Al innovation but also builds a
future-ready workforce.

A key informant from a leading Ontario
electricity company described plans to
align talent with new Al skills through
learning frameworks and diversity ini-
tiatives. Al and other technologies are
reshaping operations and workforce
strategies.

Leadership development is evolving in parallel,
with targeted upskilling and Al literacy programs
focused on governance, data stewardship and
responsible data use. Experts agree that as Al
adoption grows, success depends on training,
adaptability and trust—requiring organizations
to balance innovation with operational stability.

Survey results show about
one third of companies
anticipate significant or
transformational changes,
while just over half expect
only moderate to shifts
changes in job functions
across the electricity
sector.

Moderate impact on
specific departments

or roles

Source: EHRC Al Survey, 2025
Note: n=53



Key insights from informants
IN EHRC's study

Al is transforming Canada’s electricity sector by boosting
productivity, changing job roles and improving
efficiency.

Rather than replacing workers, Al automates repetitive
tasks, freeing employees for strategic and creative work.

Utilities are investing in upskilling and hiring digitally
fluent talent, while academic institutions align curricula
with industry needs.

Most organizations expect moderate changes in specific
roles (50.9%), while fewer anticipate major, workforce-
wide impacts (22.6%). Very few forsee no impact. These
figures highlight a wide variation across organizations
and suggest that some are better prepared for change
than others.

Workforce planning now considers recruitment, training
and mobility alongside ethical issues like bias, privacy
and cybersecurity.

Al optimizes grid operations, predictive maintenance
and customer engagement. Rising electricity demand
from data centres is driving future workforce modelling.

Inclusion challenges persist, especially in Indigenous
communities, where barriers include low literacy and
concerns about data sovereignty.

Collaboration with academia and tech firms helps utili-
ties stay ahead. Al-driven change requires careful plan-
ning, inclusive strategies and continuous learning.

EHRC
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8.3

Emerging
Occupations and
Skill Pathways

New roles in energy analytics, system integra-
tion, cybersecurity and machine learning are
becoming more important. While these posi-
tions often require STEM backgrounds, they
increasingly demand blended skills like critical

thinking, collaboration and digital fluency. Tech-

nicians who previously calibrated meters or
monitored substations are now expected to
synthesize predictive data, validate system
performance and interpret Al-generated
recommendations.®®

An academic leader in engineering stressed the
need for hybrid skill development that combines
engineering expertise with Al literacy. Engineering
education has shifted to train students in using
Al for design optimization, predictive mainte-
nance and energy dispatch. This evolution under-
scores the need for professionals who can oper-
ate in complex, data-driven environments.

As conversational interfaces become more
common, demand for hybrid skills is growing.
Examples include prompt designers, who guide
team interactions with Al platforms; energy
data translators, who bridge gaps between ma-
chine outputs and operational decisions; and

Al system coordinators, who manage usage,
customization and user support across teams.

Respondents noted that IT and data analytics,
customer service and administrative functions
such as HR, finance and legal will be most affec-
ted, as these roles involve tasks that Al tools
can partially automate. Engineering and oper-
ational departments may also see changes as
Al-enabled tools become more prevalent.

Data analytics ranks as the top skill for effective
Al implementation at 78%, followed by change
management at 68%, systems integration at 64%
and cybersecurity at 58%. This mix of technical
and soft skills shows that employees need a
comprehensive approach to technology adop-
tion. To prepare for evolving skill needs, half of
respondents plan internal training or upskilling,
while 42% expect to hire new talent with digital
or Al expertise. Demand for these skills is clear:
63% of organizations plan to use both in-house
and external expertise to integrate Al into oper-
ations, while 27.8% plan to rely primarily on inter-
nal resources.

There is a significant opportunity for employers
and educators to collaborate on programs that
support immediate technology integration needs
and emphasize human oversight of Al tools.

One key informant noted that current students
are eager to bring innovative technology skills
learned in school into the workplace, and orga-
nizations could do more to adapt quickly.




Top Skills for Effective Al Implementation

PEICELCILEY
Change management or oganizational design ||| GGG s
systems integration || GGG 64
Data reporting N ©2°
cybersecurity |G 55
Project management for digital initiatives || GGG 54
Electrical engineering with Al focus || NG 4%
Data visualizations || NG <2
Programming or scripting (e.g., Python) | N 36%
Cloud computing I 28% Source: EHRC Al Survey, 2025
Other ] 4% Note: n=50

|
Survey results highlight data analytics, change management
and systems integration as key competencies.

Organizational Strategies for Al Workforce Readiness

51%

Internal training or upskilling programs

External training or certification support 45%

Hiring new talent with digital or Al skills 42%

We haven’t begun planning yet 36%

Partnerships with post-secondary institutions 17%

Other 2% Source: EHRC Al Survey, 2025

Note: n=53

Survey responses on internal training, external certification and hiring plans
to support Al integration.

EHRC
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Applied Career Narratives

Al is not eliminating jobs in the electricity sector—
it's transforming them and creating dynamic
new career paths. As companies embrace mod-
ernization, Al plays an increasingly central role
in optimizing operations, increasing efficiency
and driving sustainable innovation. This shift
has created demand for professionals who can
bend technical expertise with strategic insight,
whether by engineering smarter grid systems,
building predicative models to anticipate de-
mand, or developing intelligent platforms that
support energy management. These opportuni-
ties demonstrate that Al is no longer an add-on
to the electricity industry, but is becoming a
core driver of transformation.

A growing number of career opportunities are
emerging for those inspired by the growing
intersection of technology and energy.*® Con-
cerns about job loss were the least mentioned
in research discussions; workforce displace-
ment ranked lowest among Al-related concerns,
reflecting a belief that Al will augment rather
than replace workers over the next three to
five years.

Career stories illustrate how jobs are evolving
through smart systems, predictive analytics
and automation:

Predictive and Analytical Roles

These roles focus on interpreting data, forecast-
ing system behaviour and optimizing performance:

Reliability Engineers use predictive diagnos-
tics to monitor asset health and prioritize in-
terventions based on real-time risk. Al tools
simulate failure scenarios and recommend
maintenance schedules to improve uptime
and safety.

Energy Data Scientists build models to
forecast load, detect anomalies and support
strategic planning. Their insights guide de-
cisions across generation, transmission and

customer engagement.

Energy Traders leverage Al analytics to en-
hance market participation, automate pric-
ing strategies and manage risk in dynamic
regulatory environments.

Field and Infrastructure Roles

Remote sensing, automation and Al-assisted
diagnostics are reshaping these roles:

Vegetation Analysts use aerial and satel-
lite imagery to identify encroachment risks,
replacing manual line-clearance inspections.
Their work supports outage prevention and
climate resilience.

Field Technicians rely on Al-powered mobile
tools for inspections, issue reporting and
alerts, reducing downtime and improving
crew safety.

Strategic and Planning Roles

These roles are expanding as Al enables broad-
er participation in system design and opera-
tional strategy.

System Planners work with Al platforms

to model grid behaviour under varying load
conditions and incorporate renewables and
distributed energy resources.

Smart Grid Architects design and connect
smart systems, ensuring interoperability and
scalability.

Al Product Managers lead the development
and deployment of user tools, aligning tech-
nical capabilities with operational needs.

Sustainability Analysts apply smart model-
ling to optimize renewable portfolios, moni-
tor emissions and support climate goals.

HR and Workforce Strategists link talent
development to emerging Al skills, ensuring
training programs meet operational and eq-
uity objectives.
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A union representative noted that Al is influencing many
areas of the electricity workforce, but its impact on
trades and field-based utility jobs will remain limited

in the short to medium term. Roles such as lineworker,
heavy-duty mechanics and wind turbine technicians are
unlikely to be replaced in the next three to five years
because they require complex skills, physical presence
and specialized training. Al is seen as a tool to improve
planning and coordination rather than a threat to these
jobs. This perspective highlights a key point: not all roles
face equal risk from Al disruption. For trades and utility
workers, the near future appears stable, though ongoing
dialogue, monitoring and inclusive planning will be es-
sential as technology evolves.
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Demographic and Equity Gaps
in Al Readiness

Research from Toronto Metropolitan University’s
Diversity Institute shows that immigrants,
Indigenous Peoples and racialized Canadians
have a greater familiarity with Al tools than
the broader population.®’ Yet these groups re-
main underrepresented in energy-sector hiring
pipelines. Barriers such as credential recogni-
tion and biased recruitment practices limit fair
access to Al-related roles, even for those with
strong technical capabilities.

If left unaddressed, these challenges could
reinforce existing inequities within the energy
workforce. Closing these gaps requires target-
ed training programs, inclusive outreach and
equity-focused hiring practices to ensure all
qualified candidates can participate in the
sector’s transition.

Regional and Generational
Implications

Al adoption will affect regions and generations
differently. Younger workers tend to be more
digitally fluent but may lack domain-specific
expertise and knowledge, while older profes-
sionals bring operational experience yet often
need support adapting to Al tools and interfaces.
Rural and northern communities that depend
heavily on energy infrastructure jobs may see
fewer field roles as smart systems enable more
centralized oversight.® Urban centres, by contrast,
are positioned to benefit from growth in clean
technology, Al innovation and digital operations.

Generational turnover adds complexity: the
rapid retirement of skilled tradespeople and
engineers threatens institutional knowledge
unless addressed through strong documentation,
mentorship and knowledge-sharing tools.?® Al
offers new ways to capture and transfer ex-
pertise across the ecosystem, but success

depends on careful transition planning aligned
with workforce priorities and system reliability.

Interest in Al is growing across Canada’s elec-
tricity sector, but utilities in the Yukon, North-
west Territories and Nunavut—such as Yukon
Energy, Northwest Territories Power Corpora-
tion and Qullig Energy Corporation—have yet
to launch major public initiatives or formal Al
strategies. Their focus remains on reliability,
diesel reduction and renewable integration.'®
While some internal assessments or pilot proj-
ects exist, they lack transparency, limiting visi-
bility into Al engagement. Current use is mostly
informal, centred on HR and productivity tools,
signalling early experimentation rather than
strategic deployment. 102

Key informants expect broader
adoption of metering, grid control
and automation, but progress
depends on upskilling, technical
hiring and strong governance
around cybersecurity, privacy
and bias.

Tailored support and local expertise are essen-
tial for northern and remote regions to fully
participate in Canada’s Al-enabled energy tran-
sition. Emerging technologies such as agentic
Al could help preserve institutional knowledge
by learning from historical data and mimicking
expert decisions. One territorial utility manager
anticipates expanded Al use in metering and
grid control, emphasizing that Al will transform
jobs rather than eliminate them—and that
success requires local technical capacity and
robust cybersecurity frameworks.



Indigenous Perspectives and
Energy Sovereignty

Indigenous communities are critical partners

in Canada’s energy transition, yet their perspec-
tives on Al often remain underrepresented in
mainstream planning. Al has the potential to
strengthen Indigenous energy sovereignty,
support environmental stewardship and enable
community-led innovation—provided its use is
inclusive and culturally respectful.

Community-led projects, such as the TSilhgot'in
Nation's solar microgrid, already integrate Al-
based forecasting to manage energy storage
and optimize local generation.'® These initia-
tives demonstrate how Al can enhance autono-
my and sustainability when aligned with Indige-
nous governance and cultural values.

However, significant barriers remain. Many
remote communities lack the digital infrastruc-
ture needed for Al, and training programs may
not reflect Indigenous learning styles or prior-
ities. Inclusive outreach, tailored support and

co-created solutions are essential for meaning-

ful engagement in Al-driven energy innovation.

Indigenous organizations such as Indigenous
Clean Energy (ICE) are working to close these
gaps by promoting digital tools for community
energy planning and advocating for culturally
relevant training. While Al adoption in Indig-
enous electricity projects is still limited, its
potential to optimize microgrids and improve
operational efficiency is clear. Key challeng-
es include fragmented contractor networks
and low Al literacy. Addressing these requires
workforce development strategies that re-
spect cultural context and ensure community
participation.

Many Indigenous communities are also fo-
cused on reducing diesel reliance through
renewable energy and battery storage systems.
These projects advance energy sovereignty but
often involve multiple contractors, creating in-
tegration challenges. Al can help streamline op-
erations and improve forecasting, but unlocking
its benefits will require innovative strategies
that reflect community priorities and gover-
nance frameworks.

EHRC
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Labour Union Perspectives and
Regulatory Oversight

Labour unions across North America are re-
sponding to Al-driven changes with proactive
strategies. In the U.S., trade unions are influ-
encing not only workplace integration but also
upstream decisions on Al design, testing and
governance through collaboration with industry,
academia and policymakers.'%*

In Canada, unions such as the Canadian Union
of Public Employees (CUPE), International
Brotherhood of Electrical Workers (IBEW) and
the Canadian Labour Congress are actively
negotiating Al-related workplace protections,
including clear rules on algorithmic decision-
making and limits on electronic surveillance.’®
106107 The Power Workers’ Union (PWU) supports
collaborative workforce strategies in Ontario’s
energy sector, focusing on upskilling, worker
participation in technology adoption and safe-
guards against job displacement.’®

Key informants note growing concerns
among Ontario trades about over-
reliance on Al, erosion of soft skills
and governance gaps, even as they
recognize Al's potential to improve
curriculum design.

Regulatory bodies are also adjusting their scope,
though sector-wide enforcement remains incon-
sistent. Canada’s voluntary Al codes and inter-
national frameworks (such as OECD principles)
provide a foundation, but sector-specific standards
are needed to address the electricity sector’s
unique risks. Academic experts highlight that
Canada'’s regulatory approach lags behind Al
innovation, particularly in nuclear energy.'®
Al could help streamline licensing and certifi-
cation processes, improving efficiency and
responsiveness.

Job Quality, Well-being and
Organizational Culture

Al can improve job quality by reducing repetitive
tasks and supporting better decision-making.
However, it also introduces new pressures. Algo-
rithmic scheduling can limit worker autonomy,
while intelligently managed performance metrics
may create unrealistic expectations and affect
morale. Organizations should prioritize respon-
sible design, involve employees in deployment
and maintain open dialogue to balance efficiency
with dignity and mental health. Trust, transparen-
cy and cultural alignment will be critical as
digital systems become embedded in utility
operations.

Best Practice Models and
Collaborative Training

Utilities are adopting innovative training models
to build Al readiness while retain talent. AltaMLs
Applied Al Lab offers 12-week residencies that
provide hands-on experience solving real-world
energy challenges.” Enova Power delivers Al-
focused webinars for commercial and industrial
clients, highlighting operational benefits and
workforce impacts.'" These initiatives extend
beyond internal teams, engaging external stake-
holders to promote sector-wide understanding
of Al's role in energy transformation.

Such models underscore the value of partner-
ships among energy providers, academic insti-
tutions, unions and technology firms. Training
programs must evolve to build conversational
Al fluency, data literacy and cross sector adapt-
ability—not just technical mastery.

National Workforce Readiness and
Training Programs
As Al becomes increasingly embedded in

electricity operations, workforce readiness is a
strategic priority. National Al literacy remains




low, underscoring the need for inclusive,
future-focused training initiatives.” Cana-
dian public institutions, private colleges and
industry-led programs are responding with
targeted offerings designed to support dis-
placed workers, enhance digital competen-
cies and build interdisciplinary expertise
across technical, operational and strategic
domains:

EDGE UP 2.0 in Calgary helps oil and gas
professionals transition to digital and en-
ergy related fields through short duration,
job specific training. '

Careers in Energy and Lighthouse Labs
offer fully funded programs in cybersecu-
rity, data analytics and web development,
tailored for energy workers transitioning
into tech roles.™

Leading institutions such as the Univer-
sities of Toronto, Waterloo and Alberta
embed Al into energy-relevant curricula,
while Ontario colleges like Mohawk, Cam-
brian and Humber integrate smart grid
optimization and renewable forecasting
into capstone projects.’™®

Access remains uneven. Smaller providers
face financial and technical challenges, and
Indigenous and rural communities require
tailored support.'® Ontario Tech University
stands out for interdisciplinary programs in
nuclear, hydrogen, renewables and smart grid
systems. The University of British Columbia
and Camosun College emphasize sustain-
ability and Indigenous perspectives, while
Quebec’s MILA and IVADO advance Al-energy
integration. Indigenous-led initiatives, such
as UBC's Abundant Intelligences Project, aim
to decolonize Al design and promote commu-
nity-driven energy solutions.™’

Both the University of Saskatchewan and
the University of Regina include Al-related
content in their engineering programs.™'® 1
Students gain practical experience through
research assistantships and co-op placements
with utilities and technology companies, en-
suring exposure to real-world applications of
Al in energy systems.

Other notable efforts include Dalhousie Univer-
sity’s Al2Market program,'? the College of the
North Atlantic’s applied IT degree in Al and
machine learning, and Newfoundland and Lab
rador’s micro-credential funding for SMEs.™
International programs like Gridmatic'? and
IEEE’s “Al for Energy” vertical provide global
benchmarking and practical case studies.'?

To support broader Al proficiency, industry
partners such as Microsoft and Google offer
foundational training in Al literacy and ethics.’?
Programs like ADaPT, developed by the Diversity
Institute and Future Skills Centre, focus on
workforce agility, helping jobseekers to adapt
to digital demands.’®

These initiatives highlight the need for ex-
panded digital training, demographic inclu-
sion and ethical awareness in technical
courses. Upskilling and cross-training are
critical for improving digital fluency and fos-
tering collaboration between Al specialists
and domain experts.

To build an Al-ready electricity workforce,
Canada needs sustained investment, region-
al planning and lifelong learning systems.
Human oversight remains essential for tech-
nical accuracy, ethical governance and public
trust. Canada’s leadership in Al-powered
energy innovation depends on its ability to
train, adapt and include all stakeholders.
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TABLE 3

Al and Clean Energy Integration in Canadian Universities

Institution

University of British
Columbia

Province/ Program/

Territory

British
Columbia

BC Institute of
Technology

British
Columbia

University of Alberta

Alberta

University of Waterloo

Ontario

Carleton University

Ontario

York University

Ontario

University of Toronto

Ontario

Ontario Tech University

Ontario

Université de Montréal and
Polytechnique Montréal

Quebec

Dalhousie University

Nova Scotia

McGill, Victoria,
Calgary, Memorial,
Concordia, York

components.
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Multiple
Provinces

Credential

Renewable Energy Research
Initiatives

B.Sc. in Renewable Energy
Engineering

B.Sc. in Renewable Energy
Engineering

Sustainable Energy Programs
and Al Institute

M.A.Sc. in Sustainable Energy

Certificate in Sustainable
Energy

Energy and Al Research
via Vector Institute

Energy Systems Research
Centre

Graduate Research Programs

CFREF-funded Climate and

Energy Transformation Programs

CFREF-funded Energy and
Decarbonization Projects

Al Integration

Al primarily through research
projects, not formal degrees

No dedicated Al component

Al via electives and research
opportunities

Integrated research opportuni-
ties combining Al and energy

Al elements possible through
electives and thesis work

Graduate-level Al specializa-
tion options available

Applied Al through electives
and research collaborations

Al-enabled projects in smart
grid and informatics

Al integration through MILA
partnerships

Al-related research paths

available

Al-integrated research
initiatives

Overview of post-secondary institutions offering energy programs with Al-related



TABLE 4

Community and Private College Programs with Al-Relevant Energy Components

Institution

Vancouver Community
College

Ace Community
College

Conestoga College

Centennial College

Bay River College

ABM College

Nova Scotia
Community College

Province/
Territory

British
Columbia

British
Columbia

Ontario

Ontario

Alberta

Alberta/
Ontario

Nova
Scotia

Program/
Credential

Clean Energy Technology
Diploma (2 years)

Green Energy Installer
training and workshops

Renewable Energy
Techniques Certificate

(1 year)

Research and Innovation
in Sustainable Energy
Systems

Applied Environmental
Technology Diploma

Tech Diplomas
(IT, UX, Development)

Applied Energy Research
(via R&D labs)

Al-Relevant Features

Energy modelling,
system control,
data-based diagnostics

EV charging,
system installation,
basic tech training

Grid integration,
battery systems,
simulation tools

Smart microgrids,

EV charging,

energy optimization using
data

General environmental tech;
limited Al-energy content

No renewable energy-Al
programming

Smart grid tech,
data analytics,
EV charging/storage systems

Comparison of college-level programs integrating renewable energy and

Al technologies.

EHRC
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As artificial intelligence becomes integral
to decision-making in Canada’s electricity
sector, ethical considerations are no longer
optional—they are essential.




Al now functions as a strategic force, shaping
operational priorities and influencing organiza-
tional culture. Its impact extends beyond tech-
nical performance to critical issues of fairness,
transparency and accountability. Utilities must
ensure Al systems uphold public trust, protect
workforce integrity and align with societal values
while driving innovation.

Al introduces both opportunities and challenges
within the Environmental, Social and Governance
(ESG) framework as its use expands in the elec-
tricity sector. Algorithms influencing pricing
models, outage prioritization, hiring practices
and performance evaluations, raising concerns
about bias and opacity. Utilities must actively
prevent algorithms from perpetuating historical
inequities or making decisions that lack trans-
parency.

Environmental Impacts

The rapid growth of Al systems, particularly in
data centres, raises concerns about energy con-
sumption and emissions. Hydro-Québec projects
that data centres will increase demand by 4.1
terawatt-hours by 2032, enough to power more
than 340,000 Canadian homes annually.'?
Ontario forecasts that data centres will account
for 13% of new demand and 4% of total grid
load by 2035."

In Alberta, building all proposed data centres
could significantly increase provincial green-
house gas emissions. This has sparked debate
about clean energy deployment, off-grid solutions
and reliability trade-offs. Critics argue that decar-
bonization is often sidelined in favour of speed,
uptime and rapid deployment.' First Nations
communities have raised concerns about envi-
ronmental impacts, inadequate consultation
and Treaty 8 rights violations in projects such
as “Wonder Valley."'?

Data centers also require massive computing
power, generating heat and consuming large
volumes of water for cooling. Their sitings,

another contentious issue, can strain local
water supplies and land resources. Canadians
may face direct competition for these resources,
while government and businesses may encounter
challenges in site decisions.

Globally, emissions from Al-intensive data centres
are rising. In the U.S., such facilities emitted
around 105 million tonnes of CO2 over the past
year, nearly equivalent to the aviation sector’s
footprint. Proximity to coal-powered plants
remains common due to their accessibility.™°
These trends underscore the need for Al tools
that support renewable integration, optimize
grid operations and minimize waste. Predictive
maintenance, demand forecasting and dynamic
resource management are among the most
promising applications in this regard.

Governance Challenges

International bodies such as the OECD and
European Union are advancing ethical frame-
works for Al, emphasizing transparency, human
oversight and sustainability. In 2024, the EU
enacted Delegated Regulation (EU) 2024/1364,
requiring data centres with IT power demand
above 500 kW to report sustainability metrics
under a unified rating system.™' According to
California’s Electric Power Research Institute
(EPRI), reliability, affordability, resilience and
clean energy have become a focus for the in-
dustry.’? In Canada, Natural Resources Canada
published a Best Practice Guide for Canadian
Data Centres (2024), which benchmarks for
energy use and cooling efficiency.’*

Canada has adopted voluntary codes and public
service guidelines for Al implementation across
government agencies and regulated industries.
However, enforcement remains uneven and public
trust is low. A 2025 global survey found that only
24% of Canadians reported receiving formal
Al training, and Canada ranked 42nd out of

47 countries for trust in Al—highlighting wide-
spread perception of risk and skepticism.*

EHRC
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Explainable Al frameworks are essential for
auditing and challenging machine learning
outputs, particularly in regulated environments
where pricing and service delivery must align
with public interest standards. Best practices
include ethical oversight boards, algorithmic
audits and human-in-the-loop systems to mit-
igate unintended consequences and maintain
accountability.™s

Organizations also face internal risks from
unmanaged Al use. Over-reliance on automated
outputs without clear policies or human over-
sight can compromise work quality, erode
stakeholder trust and damage reputations.
Employees need guidance on appropriate
use, ethical boundaries and accountability
structures. Without these safequards, tools
designed to enhance productivity may inadver-
tently harm brand integrity.

Within the electricity sector, governance gaps
pose risks to organizational integrity and em-
ployee safety. When surveyed, only 34% of
organizations have implemented Al policies,
40% are developing one and 24% have not
started. Regardless of policy status, over 60%
of respondents believe employees are already
using Al tools to a moderate extent. This under
scores the urgency of cohesive strategies to
safeguard staff and sensitive information.

FIGURE 13

Status of Al Governance Policies in the
Electricity Sector

1.9%
Unsure

34.0%

‘ Implemented

39.6%
In development

24.5%
Not in place

Source: EHRC Al Survey, 2025
Note: n=55

Survey results show that only 34%

of organizations have implemented
formal Al policies, while 40% are still
developing them. Nearly one-quarter
have not started, highlighting a signif-
icant governance gap as Al adoption
accelerates.



Extent of Employee Use of Al Tools Without Formal Policy

1.8% o
Not at all Unsure

16.4%
To a small extent

16.4%
To a moderate extent

Social Considerations

Al is reshaping workforce planning, recruitment
and organizational culture. For example, Trans-
Alta uses Al to identify diversity gaps, detect
hiring biases and improve team composition.'®
These tools analyze patterns across departments
and levels, providing insights that inform targeted
interventions.

Generative Al platforms streamline candidate
screening, onboarding and performance assess-
ments. When applied responsibly, they reduce
administrative burdens and promote equitable
advancement. However, employers must ensure
algorithmic fairness and transparency to avoid
discriminatory outcomes. Algorithmic opacity
and biased training data can perpetuate
discrimination.

T&é very great extent

16.4%
To great extent

Despite limited policy coverage,
over 60% of respondents believe
employees are using Al tools to
at least a moderate extent. This
underscores the urgency for clear
guidelines to manage risks and
ensure responsible use.

Source: EHRC Al Survey, 2025
Note: n=55

Beyond HR applications, technologies such

as facial recognition, predictive policing and
surveillance raise civil society concerns and
regulatory challenges. In Canada, Al use in de-
fence and public safety has drawn scrutiny, with
experts calling for stronger oversight and ethical
review.™’

A key informant from a major eastern Canadian
utility emphasized the need for human oversight
and robust privacy protections to maintain fair-
ness and safeguard employee data. These ap-
plications reflect a broader movement toward
aligning technological progress with human
values and organizational transparency.
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Cybersecurity Risks

Al enhances threat detection and incident re- cross-sector coordination and training to maintain
sponse but also enables malicious actors to resilience. Cybersecurity and data privacy risks
scale attacks. Between 2023 and 2024, cyber- are the most cited challenges among survey
attacks on U.S. energy providers rose 70%, respondents (85%), followed by misinformation
highlighting vulnerabilities.'® Canadian utilities (70%) and ethical concerns (66%).

must integrate Al with layered security protocols,

Top Organizational Concerns About Al Deployment

What potential challenges or issues is your organization concerned about in relation to
deploying Al?

Data privacy and cybersecurity risks [ 85%
Risk of misinformation or inaccurate Al-generated outputs [N 70%
Ethical concerns (e.g., bias, accountability, transparency) [N 66%
Lack of internal expertise or Al literacy [N 55%

Complexity and time required to implement Al systems [N 51%

Ensuring training data quality, availability and integrity [N 43%
High costs (e.g., procurement, integration, maintenance) [N 43%

Regulatory uncertainty or compliance challenges [ 34%
Resistance to change among staff or leadership I 32%
Job displacement or changes in workforce composition [ 23%
Other concerns [l 6%

Source: EHRC Al Survey, 2025
Note: n=53

Cybersecurity and data privacy risks dominate organizational concerns (85%),
followed by misinformation (70%) and ethical issues (66%). These findings re-
flect the need for robust security measures and ethical governance frameworks.

ESG governance will determine whether Al's stewardship, social inclusion and transparent
benefits are realized responsibly. Stakeholders— leadership. Without robust safeguards, Al could
including energy providers, regulators, unions exacerbate inequities, strain energy systems
and consumers—must collaborate to align and erode public confidence.

technological progress with environmental



9.1

Al Lifecycle and Sustainability

As Al becomes integral to electricity oper-
ations, sustainability must be considered
across the entire lifecycle—not just deploy-
ment and use, but also model maintenance,
hardware upgrades and eventual decommis-
sioning. Without careful planning, Al infra-
structure can increase environmental impacts
and operational inefficiencies.

Designing Al systems with
lifecycle stewardship in mind
ensures that digital transforma-
tion aligns with environmental
responsibility.

Lifecycle stewardship includes:

Model drift: Regular retraining and validation
to prevent performance decline as data pat-
terns change.

Hardware sustainability: High-density servers
and specialized chips consume significant
energy and generate electronic waste.
Server racks are projected to reach 600 kW
each by 2027, raising environmental con-
cerns about procurement, cooling and
disposal.™

Responsible retirement: Secure data era-
sure, ethical system phase-out and adher-
ence to environmental guidelines. Wherever
possible, equipment should be refurbished,
recycled or repurposed in line with circular
economy principles.’

Software efficiency: Open-source models,
modular architectures and cloud optimisa-
tion can reduce resource consumption and
improve adaptability.
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9.2

Pathways to an Equitable and

Adaptive Future

One of the most pressing challenges is the surge in
electricity demand driven by Al-powered data centres.

Ontario’s Independent Electricity System Oper-
ator (IESO) projects a 75% increase in demand
by 2050, with 60% of that growth expected by
2035."" Alberta's AESO reports over 16,000 MW
of pending large-load applications, surpassing
the province’s current peak demand.™? If realized,
this rapid shift will strain transmission capacity,
system flexibility and emissions targets.

Although the IESO does not yet have a formal
Al policy, it has begun exploring implications
through its Innovation Roadmap and whitepaper
series launched in 2022. Al is positioned as a
strategic enabler, particularly for forecasting,
automation and decision support, rather than a
disruptive force. These efforts align with Ontario’s
public sector directives on responsible Al use,
which emphasize transparency, accountability
and ethical deployment.

Alberta's Al and Data Strategy outlines a roadmap
to position the province as a global Al hub.™3
It prioritizes attracting private-sector investment
in Al infrastructure, especially data centres, by
leveraging Alberta’s competitive electricity costs,
technical talent and innovation ecosystem. The
strategy calls for alignment between Al deploy-
ment and clean energy priorities, including emi-
ssions reduction and grid reliability. Alberta

aims to use Al as a tool for long-term economic
diversification, projecting up to $100 billion in
private investment over the next decade.

However, the cost and complexity of Al deploy-
ment create barriers for small and mid-sized
energy providers. Expenses include develop-
ment, licensing, hardware, cloud infrastructure,
staffing and maintenance. Without dedicated
funding and coordinated support, these organi-
zations risk falling behind. Regulatory processes
also lag innovation, often requiring years for ap-
provals and creating deployment bottlenecks.

Despite these challenges, Al offers pathways to
optimize existing grid infrastructure, reducing
the need for costly new transmission develop-
ment. The U.S. Department of Energy estimates
that grid-enhancing technologies, including Al,
could unlock up to 100 GW of additional trans-
mission and distribution capacity, improving
system performance and sustainability without
extensive physical expansion.™* This could di-
rectly impact electricity rates for customers in
affected jurisdictions.



Canada'’s position in the glob-

al Al ecosystem is strong. Its
hydroelectric resources, cool
climate, robust privacy laws

and research networks make it
well-suited for ethical, scalable
digital infrastructure. Success,
however, depends on adaptive
leadership, public engagement
and long-term vision.

Several initiatives are advancing responsible
governance. The Canadian Standards Asso-
ciation (CSA) supports Al integration through
its Artificial Intelligence and Data Governance
(AIDG) Standardization Hub, which promotes
ethical Al use, Indigenous inclusion and align-
ment with international frameworks.™ Interna-

tionally, the European Commission’s Artificial
Intelligence Act mandates transparency and hu-
man oversight for high-risk Al systems, offering
a model for Canadian regulators. Domestically,
energy providers like TransAlta are deploying
ethical tools to detect bias and improve team
composition—underscoring that ethical Al is

a governance imperative, not just a technical
concern.
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Recommendations
for Harnessing Al
IN Canada’s
- lectricity
Workforce

Artificial intelligence is accelerating
change across Canada’s electricity sector,
from grid optimization to predictive main-
tenance. But its most significant impact
will be on people. Job roles are shifting,
tasks are being redefined and new skills
are becoming essential. This transforma-
tion brings opportunity and risk if work-
force readiness is not prioritized.




To ensure Al strengthens resilience and equity
rather than creating disruption, stakeholders
must lead with a people-first approach. Lifelong
learning, inclusive hiring, mental health supports
and ethical governance will be critical to building
trust and adaptability. The following recommen-
dations—organized by utilities, HR leaders, gov-
ernments and academic institutions—place
workforce considerations at the centre of Al
integration, ensuring technology uplifts the
people who power Canada’s energy future.

Utilities

Prepare and support the workforce for
Al adoption

Implement governance to oversee Al adop-
tion, training and risk management.

Conduct Al usage audits to identify tools is
use and their associated tasks.

Develop comprehensive workforce transi-
tion plans alongside Al strategies, including
reskilling programs, job redesign and clear
communication, to reduce uncertainty and
build trust.

Establish policies that provide workers with
clear guardrails on how and when to use Al.

Engage unions and frontline employees early
in planning to ensure job quality and equita-
ble participation.

Adopt enterprise-wide Al strategies

Move beyond isolated pilots to integrated
strategies that balance efficiency with ethi-
cal considerations, risk analysis, transparen-
cy and community trust.

Strengthen operations and resilience

Expand Al for predictive maintenance, out-
age forecasting, vegetation management
and disaster response to improve reliability
and reduce costs.

Prioritize cybersecurity

Invest in Al-driven monitoring and adaptive
defence systems to protect critical assets
and maintain public confidence.

Advance lifecycle stewardship

Plan for Al systems lifecycle management,
including model retraining, hardware up-
grades and responsible decommissioning,
and leverage Al for emissions monitoring
and environmental compliance.

Human Resources Leaders

Lead workforce transformation

Support critical thinking and empower
employees through training that equips
employees to responsibly use Al tools, un-
derstand data privacy regulations such as
PIPEDA, and adapt confidently to evolving

technologies.

Train leaders to evaluate Al deployment
decisions against productivity benchmarks,
asking “will this tool improve productivity or
reduce it?”

Create training programs that build technical
and cross-functional skills, enabling employ-
ees to adapt confidently to Al-driven changes.

Ensure responsible use of Al in HR practices

Implement safeguards for fairness, bias pre-
vention, privacy and monitoring when using
Al for recruitment, training and performance
evaluation. Maintain human oversight as
essential.

Support culture and well-being

Invest in leadership development, mentor-
ship and mental health supports to help
employees navigate change while sustaining
engagement and morale.
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Collaborate with unions and staff Strengthen industry partnerships for

Foster transparent dialogue and joint planning ~ €Xperiential learning

to ensure adoption enhances job quality Increase internships, co-op placements and
rather than creating division. ‘ applied labs to prepare students for evolving
careers in the electricity sector.

Build programs in partnership with industry
to accelerate Al adoption leveraging skills
learned in school.

Governments and Regulators

Invest in workforce readiness and
inclusion

Canada lags in Al training and literacy com-
pared to global peers. Expanding education
and retraining programs—in partnership with
Indigenous and local communities—will be
key to building an inclusive workforce for the
future.

Address regional and accessibility needs

Offer micro-credentials and remote delivery
to reach rural and underserved communities,
tailored to regional energy strengths.

Advance research in responsible Al

Lead development of explainable, transpa-
rent Al systems for energy applications to
set Canadian standards for responsible
deployment.

Modernize regulatory frameworks

Governments should establish clear and
consistent guidelines for Al deployment in
the electricity sector. This includes certifi-
cation, validation and oversight processes—
particularly for safety-critical systems such
as nuclear operations and grid reliability.

Cross-Sector Strategic Imperatives

Coordinate national workforce
development
Align Al investments with lifelong learning

and accessible credentials to build absorp-
tive capacity across the sector.

Support innovation and adoption

Financial incentives and regulatory “sand-

boxes” can help utilities and smaller firms

overcome cost and risk barriers, while en-

couraging innovation and experimentation.

Adapt regulatory frameworks for agility
Implement sandbox models and iterative
governance to keep pace with technological
change while safeguarding public interest
and trust.

Align Al policy with climate and equity goals

Al adoption should advance Canada'’s envi-
ronmental and social priorities. Policies
should ensure that new infrastructure sup-
ports decarbonization, community consulta- . . L .
tion and equitable participation. Expand partnerships for inclusive innovation
Foster collaboration among technology pro-
viders, academia and labour organizations

to scale workforce solutions.

Academic Institutions

Scale workforce-focused programs

Expand interdisciplinary curricula combining
Al, energy systems and sustainability, with

Ensure environmental stewardship

RECOMMENDATIONS FOR HARNESSING Al IN CANADA'S ELECTRICITY WORKFORCE

o
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strong emphasis on ethics, governance and
Indigenous perspectives.

Integrate sustainability goals into infrastruc-
ture planning to prioritize clean energy
sources, efficient cooling systems and
prevent ecological overreach.
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Conclusion

W\

Artificial intelligence is not just a technological shift;
it's a workforce revolution. As Canada’s electricity sector
evolves, success will depend on how well we prepare
people to lead, adapt and thrive in intelligent systems.
This report shows that Al can enhance productivity,
resilience and sustainability—but only if we invest in
inclusive training, ethical governance and strategic
workforce planning.

The path forward demands bold leadership. Utilities,
educators, policymakers and communities must work
together to ensure that Al strengthens, not sidelines,
human talent.

The opportunity is here. By placing human talent at the
centre of digital transformation, Canada can build an
electricity workforce that reflects our values, meets rising
demand and leads the transition to a low-carbon, digitally
enabled future.
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Appendix 1: Survey Results

EHRC conducted the survey Al Adoption and
Workforce Impacts in Canada’s Electricity
Sector to examine how artificial intelligence is
influencing workforce dynamics in the elec-
tricity and renewables sector. The survey was
distributed online via QuestionPro between July
14 and Aug. 11, 2025, targeting senior profes-
sionals and decision-makers, including CEOs,
executives, senior managers, HR leaders and
digital transformation specialists.

A total of 59 respondents participated, repre-
senting a broad cross-section of the industry—
generation, transmission, distribution, engineer-
ing, policy and occupational health and safety.
Purposive sampling ensured participants had
relevant expertise within key organizations
across Canada.

The survey included 26 questions, primarily
multiple choice, with some open-ended items
to capture qualitative insights. Topics covered:

| Organizational readiness for Al adoption.
| Current implementation practices.

Future outlooks on workforce skills and de-
ployment strategies.

To maintain confidentiality, responses were
anonymized and analyzed in aggregate form.
Data cleaning involved removing duplicates and
excluding low-quality responses. Limitations
include geographic concentration and potential
bias due to higher response rates from Ontar-
io-based organizations. Despite these con-
straints, the findings provide valuable insights
into how Al is shaping workforce strategies in
Canada’s electricity sector.

Organizational Activity Areas of Respondents

32.2%
Other

6.8%
Occupational

health and safety .
8.5%
Policy or regulation

22.0%
Transmission

23.7%
Generation

Source: EHRC Al Survey, 2025
Note: n=59

52.5%
Distribution

35.6%
Engineering or construction
services for infrastructure
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Geographic Distribution of Respondents

ontario I 74.6%

Alcerta [N 271%
New Brunswick [ 20.3%
Nova Scotia |GG 17.0%
Saskatchewan [ 15.3%
British Columbia GGG 15.3%
Quebec I 11.9%
Newfoundland and Labrador [ 11.9%
Manitoba I 11.9%
Yukon [ 6.8%

Northwest Territories [l 6.8%
Prince Edward Island [l 5.1%
Nunavut il 3.4%

0% 10% 20% 30% 40% 50% 60% 70%

Source: EHRC Al Survey, 2025
Note: n=59

Appendix 2: Forecast Method

This report uses EHRC's proprietary projection
model to forecast labour market conditions
in Canada’s electricity sector at the occupa- Key data sources:

tion level. The model produces sector-specific Labour Force Survey, Canadian
outlooks similar to the Canadian Occupation Census. COPS and population

Projections System (COPS), focusing on power .. .
generation, transmission and distribution sub-  Projections from Statistics Canada.

sectors. The model integrates:
| Historical labour market data
| Demographic trends

| Electricity-sector variables

| Macroeconomic scenarios

80%



Forecasting Scenarios and
Assumptions

Electricity sector scenarios are based on Can-
ada's Energy Future 2023 (CEF2023) from the
Canada Energy Regulator. Two scenarios were
applied:
Current Measures: Assumes no change to
existing environmental policies and fixes

renewable generation share at June 2023
levels.

Canada Net-Zero: Models a pathway to
net-zero emissions by 2050.

Both scenarios anticipate significant growth
in installed electrical capacity. Net-zero grows
more slowly initially but surpasses Current
Measures later in the outlook period. These
serve as baselines for modified scenarios that
incorporate additional electricity demand from
data centres.

Al Impact and Data Centre Demand

To estimate Al's effect on labour demand, the
model uses the increase in data centre electric-
ity consumption as the primary transmission
mechanism.™¢ While Al adoption also influenc-
es productivity and processes through adop-
tion, our approach is focuses on the anticipat-
ed rise in electricity consumption from data
centres, driven by Al-related workloads, as a
proxy for Al's broader impact on labour market
dynamics in the sector.

Because of the rapid pace of development in
the data centre industry and the high uncertain-
ty surrounding forecasted energy use, a series
of assumptions were made to help approximate
its impact.

Key Assumptions

Installed IT Load Capacity: The model incorpo-
rates estimated installed IT load capacity, com-
missioned from Mordor Intelligence, including

historical data starting in 2019 and forecasts
for 2025-2031. This measure refers to the
capacity required for operating servers, storage
and networking devices, measured in mega-
watts.” Note: Not all new data centre builds
are dedicated to the installation of servers
specifically for the use of Al; installations vary
based on customer demand.

Pipeline Realization: Projections assume that
data centres currently under development or in
the pipeline will materialize without significant
deviation.

Total Electrical Capacity: The Installed IT load
capacity does not capture total installed elec-
trical capacity requirements for data centres.
Auxiliary systems, such as cooling and other
infrastructure, are also significant sources of
electricity consumption.

Power Usage Effectiveness (PUE): PUE
measures energy efficiency of data centres,
focusing on minimizing infrastructure elec-
tricity consumption. It is the ratio of total
facility electricity consumption to IT equipment
consumption.

| Industry average PUE: 1.56
| Highly efficient data centre PUE: Near 1.1

We adopt the industry average to approximate
the total installed capacity of a data centre, and
assume no major efficiency improvements over
the outlook period.# 10

Redundancy: To minimize downtime, data
centres incorporate redundant infrastructure—
duplicate components that allow operations to
continue if one fails. Various redundancy con-
figurations exist, and some facilities combine
multiple approaches. We assume N+1 redun-
dancy in our outlook.

Electricity Source: Data centres are assumed
to source electricity from the grid rather than
on-site generation.
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Integration into Model: Our estimated measure  Limitations

adjusts energy use within the model, which in
turn recalibrates electricity capacity at both na-
tional and provincial levels. This update reflects
recent data centre developments not captured
in the CER2023 scenarios, with our total in-
stalled capacity estimate serving as a data
centre-specific update.
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Data Constraints: Limited observations for
data centre measures restrict robust in-
corporation of this demand shock into our
model.
Forecast Variability: Estimates of data
centre electricity consumption vary widely
across methodologies and sources.™
Assumption Sensitivity: Alternative assump-
tions for PUE, utilization rates and redun-
dancy were tested to validate consistency.
While absolute values varied, overall trends
remained stable.
Uncertainty: Rapid evolution of Al workloads
and data centre technology introduces inher-
ent uncertainty into projections.
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