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Al needs power:
Power needs Al

Europe’s competitiveness depends on
accommodating data centre energy
demand and preserving clean energy
trajectories
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Why Now: Europe’s window to
align Al and power system growth

1. Al data centres are strategic infrastructure for Europe’s
competitiveness and Al sovereignty

The strategic development of Al data centres underpins economic growth and
essential services, supporting Europe’s competitiveness while strengthening
European and national Al sovereignty

2. The Al data-centre archetype is changing - opening opportunities for
active system resources

Al data centres differ significantly in load profiles, siting logic, uptime requirements,
and flexibility potential across training, inference, and colocation, requiring
differentiated roll-out approaches. When appropriately designed and connected,
data centres can act as active system resources, providing flexibility and other
services that support power-system stability and decarbonisation

Notes: 1) Data centres are legally classified as critical competitive infrastructure at a European level under NIS2 (Security
Network and Information Systems) Directive and at national level under CER (Critical Infrastructure Resilience) Directive /2
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1. Strategic objective to accelerate grid reinforcement and
infrastructure readiness for new resources
Misaligned timelines between power-system reinforcements and data centre

deployment create a structural gap between deployment speed and infrastructure
readiness

AI needs powe . 2. An efficient grid capacity allocation is becoming a strategic lever to
Power need s AI enable Europe’s electrification

The challenge in Europe is no longer demand certainty, but timely, firm, and
affordable power access, with limited capacity to be allocated to enable both Data
Centre deployment and co-located renewables

Europe’s competitiveness depends on
accommodating data centre energy
demand and preserving clean energy
trajectories

3. Policy momentum is rising and will require clear alignment and
consistency across EU initiatives

Recent European initiatives support faster permitting, coordinated connections
and waste-heat recovery; effective delivery will require clear alignment with
existing regulatory frameworks to ensure consistent interpretation and

/.// | implementation

Notes: 1) Data centres are legally classified as critical competitive infrastructure at a European level under NIS2 (Security
Network and Information Systems) Directive and at national level under CER (Critical Infrastructure Resilience) Directive /3




Al and energy becoming
inferdependent

Al is reshaping both the operation of power systems and the
structure of electricity demand

A structural interdependency creating opportunities

Power for Al

Economic, environmental, infrastructural, and strategic requirements to
power the rapidly expanding Al ecosystem — data centres, hyperscaler
campuses and Al model training and inference environments

Al as a demand driver, creating opportunities to lower energy costs and add
assets and resources supporting system flexibility and resilience
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Al is no longer a peripheral technology;-it is
embedded in how power systems are planneo‘l,\
operated and governed : N

.
.

In the near term, momentum is stronger onihe'Energy
for Al side, but as this foundation scales, Al for Energy
applications are expected to follow, with growing
commercial adoption across an expanding set of use
cases
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Al is reshaping global data centre growth

Al adoption is scaling rapidly, reshaping the scale and design of data centre infrastructure

Total global data centre workloads (2020-2030, GW)

Forecast
200 - 13%
I Al Training (GW)!
I Al Inference (GW)? - Global data centre workloads grew

B Traditional Workloads (GW) 14% at roughly 8% annually between
radifional Workioads 2020 and 2025 and is expected to
accelerate to about 14% a year

from 2025 to 2030

150 -

Al inference demand is projected
to surge rapidly, jumping from

~9 GW to ~74 GW over the same
period (52% CAGR)

100 -

EMEA (Europe, the Middle East
and Africa) data centre capacity is
projected to expand from 21 GW
to 34 GW by 2030, achieving a
95% 92% 89% 85% 10% CAGR, expected to be fuelled
by government support for Al
infrastructure and strong demand
for sovereign Al clouds

50

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: JLL 2026 Global Data Center Outlook

Notes: 1) Al Training: Developing and training new Al models is done by feeding in large amounts of data that the model learns from and identifies patterns. 2) Al Inference: Inference uses pretrained Al models to make /6
predictions and decisions on new and unseen data. While training is the learning phase, inference is the application.



Data centre rollout is spreading

across Europe

Data centre capacity is expanding beyond the current concentration in FLAP-D hubs

into new European markets

European data centre overview

% FLAP-D hubs

Constrained and policy-managed

Frankfurt, London, Amsterdam, Paris,
Dublin

* Largest data centre markets in Europe
« Sustained high demand (100 to 250 MW/ yr)

% Tier 2 European markets
Attractive but infrastructure limited

Madrid, Berlin, Milan, Rome, Lisbon

* Increasing interest from the major
cloud players in recent years

* Increasing demand as cloud players
enter (30 to 100 MW/yr)

* Nordics

Growth with reforming access
Norway, Sweden, Finland, Denmark, Iceland

« Strategic growth markets thanks to low costs
of electricity, site availability and conditions

* Moderate to high demand (20 to 100 MW/yr)

Tier 3 European markets
Emerging with lower immediacy

Barcelona, Vienna, Marseille, Brussels, Warsaw

» Secondary markets in countries with larger data
centre hubs or primary markets in countries with
lower demand

* Low, less predictable demand (0 to 30 MW/yr)

Sources: EY-Parthenon Data Centre Benchmarks Database, EY-Parthenon analysis

%i Iceland
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Data centers will reshape
Europe’s demand profile

Data centres are expected to structurally reshape Europe’sl electricity demand growth after decades of stagnation

Historical European final power demand European final power demand growth
growth, CAGR (%), 1990-2024 (TWh), 2023-30E

1.4%

1.3%

76 I -135
[

63
3.214 iy
~28% of European
electricity demand
increase to come
from data centres
by 2030
(0.5)%
1990-00 2000-10 2010-24 2023 Heating Hydrogen  Transport « Data centres = Industry Efficiency 2030

A large, fast-growing load with outsized implications for capacity and networks

Sources: EY-Parthenon analysis of data from Goldman Sachs report, EY energy and resources transition acceleration model /8
Note: 1) Europe includes EU27 and the United Kingdom
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Scale and concentration of loads is growing

As data-centre capacity scales, demand growth remains concentrated in key locations, increasing requirements for high-voltage capacity

.. requiring larger, faster-rising investments as data ..with forecasts rapidly increasing to reflect rising energy
centre capacity scales... demand
Construction & installation investment by data centre type, Europe* . .
(2024-2031) (in € bn) EU27+UK data centres IT demand forecast (in GW)
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System impact depends on site concentration, load shape, design, and firmness of access

Sources: Eurelectric Power Barometer 2025, EU Data Centre Association (EUDCA) 2026

Notes: 1) Scale DCs refer o large, campus-style multi-tenant DCs (220 MW) designed for hyperscale cloud and Al workloads. 2) Colocation DCs are multi-tenant facilities providing space, power and cooling to

third-party customers, from sub-1MW retail to 21 MW wholesale contracts. 3) Hyperscale DCs are single-tenant facilities operated by hyperscalers, >20 MW, supporting cloud, Al and digital platform workloads. 4)

Coverage includes European countries (EU+non-EU), excluding Belarus, Russia, Ukraine, Moldova and Tiirkiye; facilities 250 kW IT power. 5) JRC estimates based on a 2024 study on EU27 only /9



Significant regional and
local variations

As data-centre capacity scales, demand growth remains
concentrated in key locations, increasing requirements for
high-voltage capacity

Demand growth is gradually spreading but
largely remains concentrated' in key locations

Number of data centres in EU27 + UK in 2025

London
158 DCs (44%
of national DCs)

Dublin
85 DCs (87% of
national DCs)

Paris
86 DCs (35% of
national DCs)

Madrid
49 DCs (38% of
national DCs)

' eurelectric

Amsterdam
74 DCs (40% of
national DCs)

Frankfurt
118 DCs (30%
of national DCs)

Milan
59 DCs (37% of
national DCs)




Key risks of uncoordinated data centre growth
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Uncoordinated Al-driven data centre deployment risks cascading impacts across grids, markets and consumers

Potential
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mitigants

Operational &
systemic vulnerability

Data centres add large (variable
based on the archetype’) baseload
demand to already congested
parts of the power system,
increasing the risk of outages or
emergency interventions due to
varying degrees of “grid-
friendliness”, underling the need of
strategic siting going forward

Demand response and workload
shifting to support reliability during
grid stress

High resilience and continuity
planning demonstrated in major
outage events

Sources: Data Center Dynamics; S&P Global
Note: 1) Data centre types include hyperscale cloud, Al training, Al inference, colocation and enterprise/edge. Their respective load shape, siting logic, uptime requirements, and potential differ materially;

2) Including potential speculative requests

Carbon and
system pressure

Where clean-energy deployment
lags demand growth, greater
reliance on thermal backup may be
unavoidable, highlighting the need
for truly additional decarbonisation
solutions that expand the system’s
green capacity base

Carbon-free energy ambitions are
increasingly adopted by large buyers

to reduce reliance on fossil generation

at specific hours and locations

Corporate commitments and policy
roadmaps enabling carbon-free
supply for the digital sector

Rising clean
energy curtailment

In grid-constrained areas, data
centres can exacerbate
transmission bottlenecks, driving
clean-energy curtailment despite
sufficient supply and underscoring
the need to site Data Centres
strategically and integrate them as
flexible prosumers rather than
passive loads

Smart siting where capacity is
available and reducing the need for
grid reinforcement and co-locating

with generation.

Flexible demand (e.g., demand

response/load shifting) can help

absorb surplus or reduce peaks,
improving system balancing

Potential rising costs
for ratepayers

Large, unplanned connections can
trigger power system
reinforcements whose costs, if
network tariffs are not
cost-reflective, risk being passed
on to consumers, highlighting the
need for a modernised framework
to regulate cost allocation

Cost-reflective tariffs and
service agreements to manage
cost/operational risks and protect
ratepayers

Promote electrification over a
larger customer base to help
reduce overall system costs



EY Parthenon | eurelectric

Data centre growth requires new grid approach

Grid connection processes, permitting, and infrastructure investment requirements are evolving to respond to rapid

data-centre-driven load growth

Evolving connection demand patterns

Q Current grid capacity and permitting processes were
developed for gradual demand growth and are now adjusting to

much faster data centre expansion and electrification tfrends

Growing electricity demand from data centres and
electrification is accelerating connection requests
Growing connection across Europe, calling for new approaches to

queues prioritisation and coordination, especially in light of
prospective or “ghost” requests that add theoretical
congestion to the grid

Large, high-capacity connections take years to move
from application to delivery, underscoring the need
for coordinated long-term planning that integrates Al
data-centre into national and regional grid
development

Extended delivery
timeframes

Accelerating grid development needs

Supporting new loads and clean energy integration at scale
requires contfinued acceleration of infrastructure investment
across modernised planning, financing, and delivery

Accommodating higher-capacity loads and clean
energy integration will require sustained increases in
grid investment over time, while carefully balancing
affordability and long-term system needs

As demand becomes more concentrated and
higher-capacity, anticipatory investment and
modernised planning frameworks1 are increasingly
needed, coupled with screening of speculative
demand and prioritisation of strategic, feasible
projects

Addressing grid bottlenecks effectively will require coordinated planning among power-system operators, public authorities, and

data-centre developers

Note: 1) Including Innovative Grid Technologies (IGTs) such as Storage as a Transmisison Asset (SATA), grid forming inverters, Advanced Power Flow Control (APFC), grid inertia measurements, simulation of grid and o

system operations (digital twin)



Multiple opportunities arising

from data centre roll-out
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Data centre growth creates value across the power system, revenue models and Al-enabled optimisation -
supporting wider European innovation
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Data centres as a resource!

Energy buffers and absorption of
excess clean energy to reduce
curtailment

On-site coordination with
storage/control systems to enhance
resilience to unpredicted events
Efficient cooling and waste-heat
recovery opportunities

Real-time load modulation and ancillary
services from data centres

Multiple flexibility options2 with
grid-operational implications

New revenues for system operators

Predictable long-term load supporting
power asset investment cases
Improved planning for new low-carbon
generation and grid development
Higher network utilisation, reducing
system costs per customer

Incremental regulated revenues for
system operators

Stable supply revenues for electricity
providers

Al applications for utilities

Predictive maintenance and fault
detection for power assets

Real-time grid optimization using Al on
operational data

Al-enabled demand response and load
balancing (incl. Data Centre signals)

Storage/H, optimization and “smart”
excess-energy use

Harmonisation of processes and
technical requirements and APIs for
stakeholder exchange regarding
permitting and grid connection

Note: 1) Where technically feasible, contractually enabled, and compatible with customer uptime requirements; 2) Including flexible connection agreements, flexible markets, dynamic tariffs /13
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Challenges for data centre owners and operators

1. Grid connection timelines, capacity constraints and flexibility empowerment

2. Site engineering complexity (e.g. cooling) and hardware supply-chain
bottlenecks (e.g. GPUs)

Wh ail i s kee p i n g u s 3. ::;:;a:;osr;:?cles\)u technologies1 and project delivery capability (incl.
I 4. ESG & community acceptance challenges
from getting there

faster?

Challenges for power & utilities players

Data centre owners and operators, together with 1. Planning and balancing supply and demand for large loads and system
power ufilities, face distinct-challenges that can resilience
affect deployment timelines, system infegration, and

: ~ Ik 2. Connection and performance requirements: deliverability, queues, firmness
operational coordination

vs flexibility and disturbance response

3. Cost, acceptance and execution: reinforcement cost allocation and
curtailments/compensation frameworks

4. Project development resourcing (human resources and capabilities)

Note: 1) Grid Enhancing Technologies (GETs) such as high temperature superconductors, Dynamic Line
Rating (DLR), optimal power flow control devices (FACTS, UPFCs), topology optimisation and
tfransmission switching
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Vision: data centre as a power system asset

Strategic siting and integrated planning, supported by enabling market and regulatory frameworks, would allow
data centres to function as power-system assets for all stakeholders

Enablers for data centres as an Benefits for
asset for the power system stakeholders
Strategic siting Utilities
Locating data centres in areas near available grid capacity generation - More predictable planning and targeted grid reinforcements, enhanced

forecasting, demand-side orchestration as well as real-time optimisation
Lower curtailment risk, reduced congestion and enhanced resilience
Additional ancillary capabilities and resources

can reduce reinforcement needs and eliminates congestion risk

Grid-aware planning and modelling leads to more accurate

hosting-capacity assessments amplifying system benefits - Improved operational resilience and faster recovery at critical substations
Integrative planning with standardised and streamlined approach! - Stable source of waste heat to decarbonise heating needs and shoulder the
network

Hybrid sites (load, production, storage) to reduce direct impact of

large loads on the grid
Data Centre owners/operators

New revenues and services where eligible

Enhanced frameworks fo create win-win outcomes by strengthening . Clearer cost exposure through defined curtailment/tariff rules
power reliability while enabling data centres to operate as flexible - Quicker connection to the power grid and availability of power
loads and use cleaner energy coordinated by leveraging Al

Flex-enabled connections & markets

New frameworks to exploit the new opportunities Consumers
More reliable service

Targeted investment in grid updates to allow for more efficient system
operations enabling consumers cost reduction thanks to lower curtailments
and balancing costs

Definition of new regulation, business model, design and operational
frameworks to allow for maximizing the value extraction from data
cenfres

Note: 1) Including Innovative Grid Technologies (IGTs) such as Storage as a Transmisison Asset (SATA), grid forming inverters, Advanced Power Flow Control (APFC), grid inertia measurements, simulation of grid and
system operations (digital twin) /15
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