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Introduction
The utility sector is facing a strategic crossroads 
today. On one side are the security and familiarity 
of legacy systems that have long underpinned our 
energy infrastructure. On the other is the growing 
influence of artificial intelligence (AI) and its potential 
to significantly change how the sector operates. 

With AI actively reshaping the foundations of our work, 
lives and communities, Abu Dhabi Sustainability 
Week (ADSW) and TAQA convened a closed-door 
roundtable of 25 global utility executives, technology 
pioneers, investors, and academics during the World 
Utilities Congress. Their mission was to address the 
question: is the sector truly harnessing the power of 
AI, or merely tinkering at the edges?

The discussion revealed an uneven landscape. 
Some organizations are already deploying artificial 
intelligence, and in particular machine learning, to 
optimize networks, forecast demand, and deliver 
services more efficiently. Others remain stalled at 
the starting line, hindered by regulatory drag, risk-
averse cultures, or daunted by the fundamental 
question: where do we begin?

Despite the many obstacles, one shared conviction 
underscored the discussion: technology is advancing 
rapidly, and those who fail to adapt risk falling 
behind. Reflecting on how AI could reshape roles, 
challenge legacy structures, and solve complex 
problems through algorithms, one speaker captured 
the dilemma facing leaders in the room: “Will 
utilities exist in the future?” Participants agreed that 
the future will favor organizations that are willing to 
innovate before change is forced upon them.

As the global energy system braces for exponential 
increases in electricity consumption (much of it 
driven by AI itself), the imperative is clear. The 
sector now faces the task of dismantling roadblocks, 
aligning disparate efforts, accelerating AI adoption, 
and jointly steering towards a more sustainable, 
more resilient future.
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AI Adoption in the Utilities Sector
An Uphill Climb 

Utilities are adopting AI, but not quickly enough. 
As one participant noted, just 22% of utilities have 
scaled AI across their operations. In stark contrast, 
the European financial sector reports a 90% adoption 
rate.  

leaders, legitimate concerns around cybersecurity 
and oversight loom large. There’s no guarantee that 
AI solutions are secure or reliable, even with a stamp 
of approval from today’s regulatory bodies.  

Speakers recounted experiences with AI providers 
who were technically compliant with existing 
regulation yet seemed unaware of, or unprepared 
for, the operational realities and evolving risks facing 
utilities. As one participant highlighted, technology 
moves notoriously quickly, and regulation notoriously 
slowly. “Regulation can never be as good as the 
[capabilities] of people with bad intentions.” For 
utilities, the gap between regulatory approval and 
real-world security remains uncomfortably wide. 

Utilities with AI 
scaled across 
operations

Financial sector firms 
with AI scaled across 
operations

9022 % %

This lag isn’t due to technophobia, apathy, or fear. It 
stems, at least in part, from a necessary caution in 
managing essential services. Unlike other sectors, 
utilities cannot risk a faulty algorithm cutting off 
heat in homes or shutting off water in hospitals. 
One speaker shared the example of a local AI-driven 
energy optimization system that was designed to 
not charge batteries when demand pushed prices 
beyond a certain point. When temperatures plunged 
in a cold snap, prices went up for a whole day, 
and batteries went dead. As another participant 
explained, “We are wired for caution … We’re slow, 
we’re risk-averse, because our systems must run 
24/7– the margin of error that we have is very small, 
and the consequences of failures are really high.”

It’s an inconvenient reality that many AI enthusiasts 
are quick to overlook: when it comes to pioneering 
technology, reward and risk are tightly coupled. 
Alongside the possibility of error, there is also the 
profound issue of security. AI is powerful, moving at 
lightning speed, and brimming with potential reward 
for early adopters, but it’s also little understood 
and, as yet, almost entirely unregulated. For utility 
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Moreover, utilities are incentivized to prioritize 
stability and structure, not innovation. This structure 
is good for people: it prioritizes access, affordability, 
and reliability. But it also erects a structural barrier to 
innovation. Without surplus capital or a commercial 
incentive to experiment, utilities often lack the 
financial flexibility to invest in new technologies, 
pilot AI tools, or upgrade aging infrastructure. As one 
speaker explained, “We’re providing a government 
service. This is [our] responsibility, and we need 
to provide this to the public, and we’re not allowed 
to make profits. And if we’re not allowed to make 
profits, that means we’re not able to reinvest and 
upgrade the network.” 

Finally, there’s the most important question: when 
you’re facing profound disruption, reimagining 
structure, culture, capacity, and limitations, where do 
you start? 

As one speaker explained, “Everyone’s looking for 
value, cost reduction, efficiency, but we ran a session 
earlier this year with the industry to say, ‘What would 
you like to do there?’ The answer was, ‘We don’t know 
what we’d like to do. We’d just like to use it.’” 

It’s a response that captures the moment perfectly: 
no shortage of ambition, but little clarity. This divide 
is precisely why utilities must not only adopt AI, but 
build the vision, capacity, and strategy to do so with 
intention. 
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Across the roundtable, speakers paired their 
realism with optimism, sharing success stories that 
demonstrated AI’s potential already at work in the 
utility sector. 

In developed markets like the UAE, supportive 
regulatory environments are helping catalyze 
action. Speakers shared how government-backed 
AI strategies and investments in predictive energy 
management are accelerating adoption. Meanwhile, 
utilities in emerging markets are using AI to 
leapfrog legacy systems, cut losses, stabilize grids, 
and expand access. From forecasting outages to 
managing grid flexibility and optimizing loads in 
high-loss areas, AI is already proving its mettle in 
vastly different use cases.  

Participants from a range of companies shared 
specific use cases to illustrate how focused 
applications of AI can yield massive results. At a 
major global utility company, AI has been used to 
streamline management of a fleet of 15,000 wind 
turbines. The company developed a platform that 
collects over 200 variables per turbine every second, 
generating mammoth data sets that machine 
learning can analyze to predict component failures, 

AI in Action

optimize maintenance schedules, and improve 
operational efficiency. Each asset can be maximized 
for productivity: with 15,000 turbines, the gains add 
up quickly. 

In another use case, leaks have been erupting 
across a state network as its infrastructure ages, 
racking up a loss of around $18 million a year. The 
physical network spans a nation of tens of thousands 
of square kilometers, making it impossible to 
pinpoint individual leaks. By improving monitoring 
and collecting data on usage, then using machine 
learning to analyze it and locate leaks down to the 
square meter, the company is transforming what 
was once a seemingly intractable problem into a 
potentially revenue-generating opportunity. 

Other examples range from service request triaging 
to optimizing carbon capture systems onboard 
ships. The breadth of use cases working today 
showed that, with some imagination, AI can be used 
across utilities to serve customers better, to improve 
operations, to fix infrastructure, and to advance 
progress to global decarbonization goals.
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AI was the focal point of the roundtable, but as 
speakers emphasized, it is still only one of many 
forces refashioning the landscape.  

Resource demands are surging, driven by both 
population growth and AI’s own explosive rise. At 
the same time, the escalating impacts of climate 
change are pushing the need for sustainable energy 
systems higher on the global agenda. And – if the 
to-do list were not long enough – utilities must also 
build resilience, ensuring that infrastructure can 
withstand the stresses of a warmer, more volatile 
world.  

AI and the Global Energy Transformation  

These pressures are converging to drive a global 
energy transformation, one defined by decentralization, 
decarbonization, and digitalization. Deeply intertwined 
with technology, the transformation will both shape and 
be shaped by AI.  

Nowhere is this more evident than in the rise of distributed 
energy resources (DERs) and virtual power plants 
(VPPs). AI is already being explored to orchestrate these 
decentralized systems, enabling real-time optimization 
of generation, storage, and consumption. In the years 
ahead, reinforcement learning may even underpin self-
regulating energy networks that operate with minimal 
human intervention. 

As utilities work out how to adapt to a predicted spike 
in demand to satisfy AI’s voracious appetite for energy 
and water, demand management is another field that’s 
capturing new levels of interest. Where utilities once 
met rising demand by simply building new power plants, 
today they can turn to decentralized solutions to optimize 
existing assets. Speakers shared that in some cases, AI 
is being used to shift data center consumption to other 
sources during peak periods to reduce strain on grids. 
In parallel, utilities are turning to AI to anticipate the 
surging loads driven by data centers and electrification, 
and plan accordingly.  

Cross-border energy interconnections, especially vital 
in emerging markets, are becoming even more critical. 
According to the International Energy Agency, meeting 
global climate and energy goals will require 80 million 
kilometers of new transmission and distribution lines 
by 2040. In regions where grid losses are high and 
capital is limited, AI is emerging as a powerful enabler, 
helping to prioritize investments, reduce inefficiencies, 
and accelerate smarter, more resilient infrastructure 
planning.
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At the end of the roundtable, participants were 
aligned: while there are both obstacles and 
opportunities ahead, the challenges are manageable 
if leaders combine ambition with clear strategy and 
collaboration. 

To succeed, utilities must start by combining 
the expertise of their human resources with AI’s 
capabilities. This means breaking down silos 
between functions and assembling agile teams that 
blend business insight, technical expertise, and 
operational know-how.  

This is as much a matter of changing culture as 
rethinking organizational charts. Leadership must 
drive this change from the top, articulating AI not as 
a threat to jobs or stability, but as a tool to enhance 
human capability and service delivery. Retraining 
and upskilling the workforce will be an essential 
investment to retain core institutional knowledge 
while adapting for future challenges and growing 
the capacity to build AI solutions in-house rather 
than relying on third party, black-box technology. 

Equally essential is investing in infrastructure, 
both physical and digital. Many utilities still operate 
with outdated, fragmented systems that hinder 
innovation. Real progress will depend on expanding 
or rethinking networks and investing in robust data 
collection infrastructure to ensure the sector’s high 
standards of accuracy and cybersecurity. 

Finally, AI’s own appetite for electricity must remain 
front of mind. While not all of today’s energy-
intensive AI companies are likely to endure beyond 
the heady first few years, some analysts think 
global AI demand could run into the high hundreds 
of terawatt-hours per year within a decade. That 

A Roadmap for Utilities 

makes demand management and capacity building 
a top priority if the sector is not to exacerbate the 
very carbon problem it is trying to solve. 

Conversations at the roundtable made it clear that 
progress in the sector is promising, but not yet 
enough. Companies that pair the right algorithms 
with the right people stand to cut costs, open new 
revenue streams, and shrink emissions. Those that 
hesitate may find themselves outpaced by the future 
they failed to meet. 



About Abu Dhabi Sustainability Week 

Abu Dhabi Sustainability Week (ADSW) is a global 
platform supported by the UAE and its clean 
energy leader, Masdar, to address the world’s 
most pressing sustainability challenges through 
crucial conversations accelerating responsible 
development and fostering inclusive economic, 
social and environmental progress.  For more than 
15 years, ADSW has convened decision makers from 
governments, the private sector and civil society to 
advance the global sustainability agenda through 
dialogue, cross-sector collaboration and impactful 
solutions. Throughout the year, ADSW conversations 
and initiatives facilitate knowledge sharing and 
collective action that will ensure a sustainable world 
for future generations.  

abudhabisustainabilityweek.com

About Masdar

Established in 2006, Masdar (Abu Dhabi Future 
Energy Company) is a global clean energy leader, 
transforming how the world produces and consumes 
energy through bold innovation and commercial 
excellence.

Masdar is a clean energy investor, developer and 
operator, advancing renewable energy projects 
across key markets and technologies, with a global 
project portfolio capacity to date of over 51 gigawatts 
(GW).

Jointly owned by TAQA, ADNOC and Mubadala, 
Masdar is driving the scale-up of renewables 
worldwide, targeting a portfolio capacity of 100GW 
by 2030.

Partners



For more information
General enquires: contactus@adsw.ae
Media enquires: media@adsw.ae

ADSWagenda


