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Modelling approach

» Key Drivers: Hardware equipment shipments, particularly servers, drive data centre growth
projections.

» Operating characteristics: Operating characteristics based on utilisation rates of hardware stock are
estimated based on scientific literature and third-party data.

» Global Projections: To produce worldwide projections, the model also considers the impact of
digitalisation across economies.

* Input data from IDC: IEA modelling is relying on IDC input data for both stock (IT equipment installed
capacity) and operating data.
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Data centres have a strong tendency to cluster ed

Spatial concentration of selected types of facilities, United States
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Data centres have an exceptionally high spatial concentration, which has significant implications for local power
grids, given their substantial power requirements.
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Historical data is quite patchy and uncertain Ied

Range of data centre electricity demand estimates as a share of total electricity demand per selected region in 2022
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While data centres' share of global electricity demand was limited to 0.9%-1.3% in 2022, there are regions where they
already account for a sizeable portion of electricity demand.
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Challenges around data centre energy demand projections Ied

US data centre capacity uncertainty

US data centre electricity demand projections from different sources, 2010-2030
ranges, 2024-2028
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Uncertainties around data, technological advancements and efficiency improvements, in addition to Al deployment,
make it challenging to predict the future energy consumption of data centres
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In response to these uncertainties there is a need for cooperation

Identified data gaps to bridge

New data initiatives to unlock

Involvement of Stakeholders

in the modelling

While the benefit of the
bottom-up modelling have
proved to be the best option

over the past two decades of
data centre demand
modelling, gaps have been
clearly identified, and new
drivers of the demand such
as Al make them more
yawning.
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access to critical data

Critical stock and
operational data necessary
to enhance the accuracy of

data centre and Al energy
estimates have been
identified. Initiatives like
power performance
standards, reporting
incentives and
requirements, and stronger
partnerships for better
knowledge sharing will be
cornerstones for improving
accuracy.

to support these initiatives

These new data initiatives
will require collaboration
across the entire
ecosystem, including
industry, academia, and
governments. Involvement
from stakeholders, ranging
from hardware
manufacturers and
standard organization to
power utilities and data

centre operators, is pivotal.
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Observatory on Energy, Al, and data centres

Energy demand from Al and data centres Al applications in the energy sector
* How much energy will data * Aseriesofuse caseson
centres and Al technologies how Al can be applied in

the energy system,
covering both end-use
* What measures can be sectors and energy supply.

require in the future?

taken to mitigate the
increase?

The Observatory data will be publicly available
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