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THE GLOBAL EXPANSION OF DATA CENTRES
AND ITS ENERGY IMPLICATIONS

by Fabrizio Ferriani* and Andrea Gazzani**

Abstract

The expansion of artificial intelligence and cloud computing is turning data centres into a
strategic component of the global economy. This paper provides an empirical assessment of the
global expansion of data centres and its energy implications, focusing on the United States and
Europe. We combine facility-level data with electricity consumption data and document a sharp
rise in global data-centre capacity over the past fifteen years, with the United States leading the
market in terms of both the number of facilities and computing capacity. While data-centre
electricity consumption remains relatively limited at the global level, it is growing rapidly and
already has notable implications in some areas for local electricity demand, grid congestion,
and electricity prices, especially in the United States. These dynamics are generating political
tensions and have spurred a broad policy debate on grid access, cost allocation, energy security,
and strategic autonomy.
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1 Introduction!

The extraordinary rise of artificial intelligence (AI) has fuelled an extensive policy and
academic debate on how the digital transition is reshaping the global economy (Aghion
etal.,, 2017; Acemoglu, 2025; Barhoumi et al., 2026). At the heart of this transformation sit
data centres, the physical backbone of the digital economy. Yet data centres are not only
an economic asset but also an increasing source of pressure on energy consumption and
electricity costs. The rapid expansion of data centres is thus emerging as a major chal-
lenge for energy policy: as their scale and energy intensity grow, the interaction between
digital infrastructure expansion and electricity systems has become a first-order concern

for regulators, grid operators, and policymakers.

The interaction between data centre growth and electricity systems operates through
both demand and supply channels. On the demand side, the growth of IT capacity
translates into a rapid increase in electricity consumption, often concentrated in a lim-
ited number of locations, which is therefore capable of driving up wholesale electricity
prices and generating sizable local load impacts. On the supply side, the adjustment of
generation, transmission and grid interconnection capacity is extremely expensive and
inherently slow, owing to long planning and permitting timelines. As a result, electricity
demand associated with new data centres may grow faster than the ability of the network
to accommodate it, a mismatch that is particularly relevant in areas where data-centre

activity is geographically concentrated.

The economic and policy salience of this issue is illustrated by recent regulatory de-
velopments in the United States. In January 2026, the Trump Administration urged PJM
Interconnection - the largest electricity grid operator in the US, serving around 70 million
people across 13 states - to hold an emergency auction requiring technology firms to fund
new generation capacity via 15-year power purchase contracts. Under the proposal, tech
tirms would pay for the new electricity whether they use it or not, ensuring long-term
revenue for generators and likely accelerating the funding to develop new natural gas
and nuclear capacity. In March 2026, the US administration convened executives from
leading technology companies to sign the Ratepayer Protection Pledge, committing them

to securing new generation capacity for their data centres and bearing the full cost of the

'We thank Riccardo Cristadoro, Marco Taboga, and seminar participants at the Bank of Italy for useful
comments. The views expressed in this paper are those of the authors and do not necessarily reflect those
of the Bank of Italy. All remaining errors are our own responsibility.



infrastructure upgrades. Although neither initiative is legally binding, both appear to
reflect a political response to mounting pressure over energy affordability ahead of 2026
mid-term elections: US household electricity prices are 32% above their 2019 levels, with

even larger increases in data centre-intensive regions (IEA, 2026a).

The expansion of data centres deserves policy attention for at least three reasons. First,
it lies at the intersection of two major structural transformations: the energy and the dig-
ital transition. The former is associated with the increasing electrification and decarboni-
sation of economic activity, so that bottlenecks in generation, transmission, and grid con-
nection may significantly shape the pace of digital investment. Second, even when data-
centre electricity consumption remains limited in aggregate terms, its strong geographic
concentration can generate sizable local effects on electricity prices and network conges-
tion, with distributional impacts on affected communities and the potential to give rise
to political and social tensions. Third, because computing capacity is highly concentrated
among a small number of operators and jurisdictions (primarily the United States), the
geography of data centres has implications that extend beyond energy markets, encom-
passing industrial policy and strategic autonomy considerations, particularly in light of

the reliance on foreign-controlled digital infrastructure.

This paper contributes to that debate by providing a systematic empirical assessment
of the global expansion of data centres and of its electricity implications, with a particu-
lar focus on the United States and Europe, the regions where most of the data centre IT
capacity is located. For this purpose, we combine two complementary sources: a dataset
containing detailed information on the location, capacity, ownership, and category of data

centres, and national data on electricity consumption at country or state level.

We find that over the last 15 years, the number of data centres worldwide has risen
sharply, while global IT capacity has increased even faster, indicating a marked shift to-
ward larger and more power-intensive facilities. The United States is by far the leading
market in both the number of facilities and installed IT capacity. Moreover, the IT capac-
ity is increasingly concentrated in larger facilities especially in hyperscalers data centres
operated by major cloud providers, designed to efficiently support massive computing
and storage, characterised by higher energy efficiency and the ability to scale rapidly in
response to demand. We show that, while at the global level electricity consumption
by data centres still accounts for a relatively small share of total demand, it is growing
rapidly and is expected to increase substantially over the next few years; see Shehabi
et al. (2024), EPRI (2024), and De Roucy-Rochegonde and Buffard (2025) among many



others. From a policy perspective, however, what stands out is the pronounced spatial
heterogeneity in this demand, with a strong territorial concentration of pressures on elec-
tricity systems. For instance, in the United States, six states already exhibit data centre
electricity demand exceeding 10% of total consumption, with Virginia alone accounting
for more than a quarter. In Europe, Ireland represents a clear outlier, with data centres
accounting for close to 25% of national electricity consumption, whereas the largest euro-

area economies remain below 2%.

Related Literature. Our study complements strands of the economic literature focus-
ing on how the digital transition is reshaping economic growth (Comunale and Manera,
2024; Acemoglu, 2025; Carpinelli et al., 2026), the labour market (Giuntella et al., 2023;
Lane et al., 2023; Brynjolfsson et al., 2025), and the green transition (Stern et al., 2025;
Bonfiglioli et al., 2025), among many other dimensions. We provide a detailed character-
ization of how the data centre industry has evolved over the last 15 years, documenting
not only its rapid expansion, but also its increasing concentration and growing energy
footprint. Consistent with the bottom-up approach commonly adopted in the literature
on data centre energy use (Shehabi et al., 2016; Masanet et al., 2020; Shehabi et al., 2024),
we rely on granular information at facility level rahter than on aggregate estimates. This
allows us to identify where data-centre electricity demand is most concentrated, where
pressures on power systems are likely to be stronger, and where the mismatch between
digital investment and energy infrastructure may become a binding constraint. These dy-
namics are likely to be further reinforced by the growing importance of Al-related work-
loads and by the training of increasingly complex models, which require more powerful
and energy-intensive computing infrastructure. Without making causal claims, we doc-
ument that electricity demand associated with highly concentrated data-centre clusters
is already correlated with upward pressure on local electricity prices, an effect that is
likely to be understated in more aggregate national or global statistics. Understanding
the detailed geographic concentration of data-centre electricity demand is therefore key
to assessing risks to energy systems and informing appropriate policy responses. More-
over, our analysis highlights how the ongoing consolidation of both facilities and market
power among a limited number of operators may give rise to broader industrial-policy
and strategic-autonomy concerns. This issue is particularly salient for Europe (Mariniello,
2026), given the relatively limited availability of domestic capacity for training frontier Al
models and the corresponding global dominance of a small number of US-based digital



infrastructure firms. In this context, increasing reliance on foreign-controlled comput-
ing infrastructure may raise concerns related to technological dependence, resilience, and

economic security.

The remainder of the paper is organized as follows. Section 2 documents the expan-
sion of global data-centre capacity and discusses the increasing concentration of the mar-
ket by size, operator and facility type. Section 3 turns to electricity demand from data
centres and presents estimates of their energy footprint for the US and Europe. Finally,

Section 4 concludes and discusses the main policy implications.

2 The anatomy of a booming market

Over the last 15 years, the number of global data centres has increased by more than 140%,
reaching over 6,500 facilities in Q2 2025, see the upper panel of Figure 1.2 At the country
level, the US hosts the largest number of data centres, rising from 745 sites in Q1 2010
to 1,605 in Q2 2025, accounting for almost 25% of the global number of facilities (Table
1). Europe as a region had 1,920 facilities in Q2 2025, mainly concentrated in Germany,
France, and the United Kingdom; also China reached a considerable number of 329 data
centres at the end of our sample. An even more informative metric for data centres comes
from the amount of running IT capacity.® This variable is usually measured in megawatts
or gigawatts and refers to the electrical power available to run the computing equipment
inside a data centre, which can be used for various purposes, from file storage to Al model
training or cloud computing. Since 2010, global IT capacity surged approximately 900%,
reaching about 55 GW in mid-2025, see the lower panel of Figure 1. From this perspective,
the US dominance is even more striking: in Q1 2010, US data centres offered 2.5 GW of IT
capacity, which increased tenfold to around 27.4 GW in Q2 2025, accounting for roughly
50% of global IT capacity; Europe as a region grew from 1.2 GW in Q1 2010 to 10 GW by
the end of the period, around 18% of global IT capacity (Table 1).%

2 All data-centre statistics are based on Bloomberg-DC Byte data, which cover facility-level, investable,
and market-relevant data-centre sites. As a result, the figures reported in this study may differ from alter-
native sources that also include smaller, non-market-relevant facilities (e.g., micro, or in-building sites). For
each reference period, the reported figures include only data centres classified as operational at that time.

3All figures in this study are based on live IT capacity in operational data centres at a specific point in
time. This capacity may differ from headline capacity, i.e. the declared maximum capacity achievable by a
facility.

4Further graphs on the evolution in the number of data centre and IT capacity in the US and Europe are
available in the Appendix; details on specific countries are available from the authors upon request.
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FIGURE 1: Number and IT capacity of data centres; latest data available is 2025 Q2. Europe includes
countries in the European Union, but also UK, Norway, and Switzerland.

Over the last 15 years, the growth of global IT capacity has increasingly been charac-
terized by the concentration in larger, more powerful facilities. Large-scale data centres
account for a rising share of worldwide computing capacity, as access to substantial com-
putational power has become the prerequisite for running the most resource-intensive
data centre workloads, most notably large-scale AI model training. We consider large
data centres as facilities with more than 10 MW of IT capacity, corresponding to the 90th
percentile in our sample. Despite accounting for only about one fifth of the global data

centre count, these facilities have become increasingly dominant in terms of computing



Number of data centres IT capacity of data centres (GW)
Country 2010 Q1 2025 Q2 | Country 2010 Q1 2025Q2

US 745 1605 us 2.53 27.40
China 71 329 China 0.07 5.37
Germany 100 275 Japan 0.36 1.64
France 117 262 UK 0.41 1.59
UK 147 260 Canada 0.09 1.45
Japan 114 224 India 0.10 1.39
Canada 101 214 Australia 0.08 1.31
India 64 202 Germany 0.17 1.26
Australia 55 165 Ireland 0.04 1.23
Indonesia 41 138 Netherlands 0.12 1.11
Italy 76 135 Singapore 0.06 1.11
Netherlands 53 128 France 0.15 0.87
Spain 48 127 South Korea 0.13 0.76
Russia 36 116 Malaysia 0.02 0.71
Brazil 22 115 Sweden 0.03 0.65

Table 1: Number and IT capacity of data centres. Our elaborations on Bloomberg data.
Countries are ranked with respect to their relative position on 2025 Q2 for respectively
the number and the total IT capacity of data centres.

capacity. Their combined live capacity expanded from approximately 2 GW in Q1 2010
to over 45 GW in Q2 2025, representing more than 80% of total IT capacity by the end of
the period (Figure 2, upper panel). The dominance of the United States is even more pro-
nounced in this segment, as it hosts 55% of the global IT capacity deployed in large-scale
facilities, while Europe accounts for approximately 16%. A similar pattern emerges for
“hyperscaler” data centres, a subset of even larger and more computationally advanced
facilities. While the precise definition of “hyperscalers” is not uniform, for simplicity and
for the purposes of this analysis we define hyperscale facilities as large data centres, i.e.
those with more than 10 MW of IT capacity, operated by one of the following firms: Ama-
zon Web Services, Microsoft, Google, Meta, Oracle, IBM, and CoreWeave. These facilities
are generally characterized by substantially higher average IT capacity - around 60 MW
on average in our sample, but often exceeding 100 MW - as well as by a strong ability to

scale efficiently to support increasingly computationally intensive workloads.® This dis-

5 As 0f 2025 Q2, at the global level, there were 16 facilities with maximum theoretical headline IT capacity
above 1 GW, almost all located in the US. The largest active project (Meta data centre currently under
construction in Louisiana) displays capacities of up to 2 GW, which could be scaled up to 5 GW when
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FIGURE 2: IT capacity of large data centres and hyperscalers; latest data available is 2025 Q2. Large data
centres are those with IT capacity larger than 10 MW, 90th percentile of the IT capacity in our sample. We
define hyperscale facilities as large data centres (more than 10 MW of IT capacity) operated by one of the
following firms: Amazon Web Services, Microsoft, Google, Meta, Oracle, IBM, and CoreWeave. Europe
includes countries in the European Union, but also UK, Norway, and Switzerland.

tinction between large data centres and hyperscalers is important, as the latter have been
responsible for an increasingly large share of aggregate IT capacity in recent years. In Q2
2025, global IT capacity operated by hyperscalers reached more than 15.2 GW, equivalent
to almost 28% of total IT capacity (Figure 2, lower panel). The dominance of the United

States in this segment is striking: 75% of the facilities in this category are located in the

finished.
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US, compared with 16% in Europe.®
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FIGURE 3: IT capacity of data centres by facility type and subcategory. Our elaborations on Bloomberg
data; latest data available is 2025 Q2. “Colocation” represents data centres operated by one party but
where the services are leased by another; “self-built” represents data centres constructed and operated by
a company for its own use. In the lower panel, C- stands for colocation, SB- for self-built; colocation
subcategories refer to the nature of the customer, while self-built subcategories refer to the business of the
operator. Exact definitions of each subcategory are available upon request.

An important distinction within the data centre ecosystem is between colocation and

self-built data centres. Colocation facilities are typically data centres where multiple

®The graph does not report data for China because, based on our definition of hyperscaler facilities, there

are no facilities of this type in China.
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clients (service providers) rent space, power, and connectivity from a third-party oper-
ator that owns and manages the facility. Conversely, self-built data centres are those in
which companies own and operate their infrastructure directly for their own use. Colo-
cation data centres have historically dominated global IT capacity, reflecting most orga-
nizations’ preference for outsourcing their data centre needs (Figure 3, upper panel). The
IT capacity of colocation facilities grew from 4 GW in 2010 to almost 34 GW in Q2 2025,
accounting for approximately 61% of global IT capacity at the end of the period. How-
ever, the self-built segment has expanded rapidly in recent years, driven primarily by the
large-scale investment programs of major technology companies such as Amazon Web
Services (AWS), Microsoft, Google and Meta: from around 1 GW of IT capacity in 2020,
self-built facilities reached almost 22 GW in Q2 2025, recording an even faster expansion
over time. Within the colocation segment, wholesale data centres, where operators sell
large volumes of IT capacity to multiple customers, have been the main driver sustaining
the growth of IT capacity in recent years and represent by far the largest share of global
IT capacity (around 43% in Q2 2025); retail data centres, where operators sell smaller
amounts of computing capacity per contract, rank second at almost 15% , see Figure 3.
Within the self-built segment, growth has been mainly driven by public cloud operators,
which includes companies that own and operate their own data centre infrastructure and
then rent out computing resources to external customers via cloud, on a pay-as-you-go
basis; these facilities accounted for almost 23% of global IT capacity in mid 2025. Sizable
capacity in the self-built segment is also concentrated in social media-oriented facilities
(around 6% of total IT capacity, largely attributable to Meta), while, more recently, Al-
dedicated facilities have emerged as a rapidly growing subcategory, reflecting the surging
demand for computational resources required for large-scale AI model training (1% share
of total IT capacity in Q2 2025).

At the global level, there is evidence that a small number of companies, namely AWS,
Microsoft, Google, and Meta, account for a share between 60 to 70% of IT computing
capacity (Shehabi et al., 2024; De Roucy-Rochegonde and Buffard, 2025, OMDIA, 2025).
However, data in this context are difficult to obtain, and only broad sectoral estimates
are available. In particular, for colocation facilities, the identity of the company renting
computing capacity is generally not disclosed for security and competition reasons and
is not reported in our dataset. By contrast, this limitation does not apply to the self-built
data centre segment, where the operating company can be identified, although this seg-

ment represents only a fraction of the total IT market. Within the self-built segment, the
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FIGURE 4: IT capacity of top 10 companies (only self-built data centres). Our elaborations on Bloomberg
data as of 2025 Q2. Data refers to IT capacity of self-built data centres only.

top 10 companies account for around 80% of IT capacity, with the market being even
more concentrated among a small number of major technology firms. The top four alone,
typically hyperscale operators, account for more than 70% of global self-built capacity:
AWS leads with 21.6% (4.8 GW), followed by Meta (3.8 GW), Microsoft (3.5 GW), and
Google (3.5 GW). Except for Meta, the data centre capacity operated by these hyperscalers
is not used exclusively for internal purposes but is largely devoted to providing public
cloud services, whereby computing resources are supplied to customers through shared
infrastructure.” From an industrial policy perspective, this high level of concentration
in self-built data centre capacity also has a strong geographical dimension, being over-

whelmingly dominated by a small number of US technology firms.
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FIGURE 5: Electricity prices of US census regions and data centre IT capacity

3 Power hungry: The electricity footprint of data centres

Globally, data centre electricity consumption has grown by around 12% per year since
2017, more than four times faster than total electricity consumption (IEA, 2025). In 2025,
according to IEA estimates, data centres accounted for around 485 TWh, or slightly more
than 1.5% of global electricity consumption (IEA, 2026a). Similar figures emerge from
other data providers, with Bloomberg pointing to almost 450 TWh (Bloomberg, 2026). To

illustrate the scale, a 10 MW data centre may consume approximately 80 GWh annually,

"Meta does not generally sell cloud compute, but it generates revenue from data centres by providing
social media services that are used to sell advertisements.
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FIGURE 6: Scatterplot of electricity prices and data centre capacity by US Census regions. Our elaborations
on Bloomberg and EIA data. The graph reports the correlation coefficient (r) between the two variables.
Sample: 2001-2024.

which is broadly comparable to the annual electricity consumption of around 20,000 Eu-
ropean households or 25,000 electric vehicles.® A hyperscale, Al-focused data centre can
reach much higher levels of capacity and electricity use: for instance, the largest facility
currently under development by Meta could consume, at full capacity, around 16 TWh

per year, exceeding the total electricity consumption of Slovenia.

The United States, Europe, and China account for around 85% of global data centre
electricity consumption (IEA, 2025). In the United States, electricity consumption from
data centres amounts to around 180 TWh, approximately 40% of the global total, and rep-
resents more than 4% of total US electricity consumption (Shehabi et al., 2024). Europe
accounts for about 15% of global data centre electricity consumption (less than 2% of total
electricity consumption in Europe), while China’s share is roughly 25% (around 1.1% of

total electricity consumption in China). Looking ahead, global electricity consumption

8 As a benchmark, we assume that a typical European household consumes about 3-4 MWh per year,
while an electric vehicle consumes around 3 MWh annually.
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from data centres is expected to double by 2030. Baseline estimates range between 935
and 950 TWh according to IEA (2026b) and Bloomberg (2026), respectively, and could ex-
ceed 1,000 TWh in a lift-off scenario. This level would be broadly comparable to current
electricity consumption in Japan and would correspond to about 3.6% of global electricity
demand. Available estimates for the United States, where most global information tech-
nology capacity is located, vary substantially depending on scenario assumptions and
on the expected trajectory of information technology capacity growth. Despite some het-
erogeneity, they consistently indicate that data centres could account for approximately
7 percent to as much as 13 percent of total electricity consumption in the most bullish
scenarios, see EPRI (2024), Shehabi et al. (2024), and De Roucy-Rochegonde and Buffard
(2025).

While at the global level electricity demand from data centres remains relatively mod-
est, there are regions in which these facilities are highly concentrated and their share of
total electricity consumption is substantial. As shown in Figure 5, the gradual expansion
of data centre capacity in recent years, and the corresponding pressure on local electricity
supply, has occurred alongside a rise in electricity prices for households, which increased
by 5% year over year in 2025 and are now 32% higher than in 2019 (IEA, 2026a). Figure
6 plots average retail electricity prices against data centre capacity across United States
areas and shows a positive and statistically significant correlation. Although this cross-
regional association does not establish a causal relationship, the pattern is nevertheless
consistent with the view that concentrated data-center expansion can increase pressure
on local power systems. Recent model-based estimates confirm this evidence and point
to a potential increase in electricity prices by up to 9% in the US as the country is expected
to experience the largest surge in Al-driven demand for electricity (Bogmans et al., 2026).

We rely on the granular dimension of our dataset to map where data centre electric-
ity demand is most concentrated across the United States and European countries, and
where pressures on power systems are likely to be stronger, ultimately affecting electric-
ity prices. To do so, we convert data centre IT capacity into electricity consumption using

the following formulation:

Electricity consumption = Live IT capacity x utilization factor x 24 x 365 x PUE (1)

where live IT capacity denotes the power capacity of IT equipment that is online in

a given period. The utilization factor captures the ratio of actual power consumption to
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FIGURE 7: Share of electricity demand from data centres in the US. Our elaborations on Bloomberg and
EIA data. Estimates refer to available data as of 2024, the latest available year for US states electricity
consumption. For readability we do not report shares smaller than 1%

the rated capacity of IT equipment. Since equipment that is online does not necessarily
operate at its maximum rated power, owing for example to idle servers or partial load
operation, we assume an average utilization factor of 0.7. The PUE (power usage effec-
tiveness) is defined as the ratio of total facility electricity consumption to IT equipment
electricity consumption and captures all non-IT energy uses, such as cooling, lighting, and
power conversion. We assume an average PUE equal to 1.3. We emphasize that both the
utilization factor and PUE can vary significantly across facilities, so the figures reported
in this section should not be interpreted as actual consumption or official measurements,
but rather as plausible estimates based on a set of reasonable assumptions. Greater re-
porting of these parameters by major operators could help fill existing data gaps in the

tuture and provide more refined estimates of electricity absorption (Masanet et al., 2020).

Figure 7 displays the share of electricity demand accounted for by data centres across
US states. In 2024, six states had data centres accounting for around 10% or more of

electricity demand, with Virginia leading at roughly 26%. In Virginia, the Ashburn area,
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FIGURE 8: Share of electricity demand from data centres in European countries. Our elaborations on
Bloomberg and Ember data. Estimates refer to available data as of 2024, the latest available year for Euro-
pean countries electricity consumption.

often referred to as “Data centre alley,” hosts one of the world’s largest concentrations
of data centres. This concentration is closely tied to the region’s role as a major inter-
net exchange hub, through which a substantial share of global internet traffic is routed.
Other states with substantial shares of data centre electricity consumption are Oregon,
Nebraska, Nevada, lowa, and Utah.” The corresponding analysis for Europe is presented
in Figure 8. Here, Ireland stands out as a clear outlier with data centres accounting for
almost a quarter of national electricity demand. Among the largest European economies,
the UK is the only one exceeding the 3% threshold, while the four largest EU area coun-

tries (Germany, France, Italy, and Spain) remain below 2%.

To meet this massive electricity demand from data centres there are multiple sources

and technologies, each characterized by different performance, cost and construction

9With the only exception of Oregon, our estimates are broadly similar to those reported in EPRI (2024)
where scenario analyses are also reported for data centre electricity absorption in selected US states. Again,
this discrepancy may reflect, among other factors, different assumptions regarding PUE and the utilization
factor.
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timelines. Currently, the generation technologies that can be deployed within a timeframe
broadly consistent with data-center construction times are mainly solar PV and gas tur-
bines, but with important differences: solar PV is quickly scalable but non-dispatchable,
while gas turbines provide dispatchable capacity at the cost of greater exposure to gas
prices and emissions. Large hyperscalers are adopting diversified strategies to ensure ad-
equate electricity supply, including signing long-term power purchase agreements (PPAs),
primarily from renewable sources, entering into nuclear partnerships, supporting the
restart of inactive gas-fired plants, and investing in technological improvements aimed
at enhancing energy efficiency and reducing energy intensity (EPRI, 2024; Masanet et al.,
2020).

However, securing sufficient electricity generation is only one side of the challenge,
as the expansion of data centre capacity also faces increasing risks from grid connection
delays, particularly in regions of strong demand growth. When a new data centre applies
for connection to the electricity grid, it enters an interconnection queue, where grid oper-
ators assess available capacity and determine whether network upgrades are required to
accommodate the additional load; this process can take three to seven years or longer, see
IEA (2025). In recent years, policymakers have adopted a range of approaches to address
these challenges. On the one hand, some jurisdictions have sought to facilitate the grid
connection of data centres (IEA, 2026a). In the United States, the Department of Energy
and FERC have moved toward reforms aimed at ensuring the timely and orderly inter-
connection of large loads (e.g. U.S. Department of Energy, 2025). The United Kingdom
introduced AI Growth Zones intended to reduce planning barriers and improve access to
power for strategically important Al and data centre projects (Department for Science, In-
novation and Technology, 2025). In Canada, the system operator has introduced interim
large load integration measures, including reliability based limits and technical require-
ments for new large load connections. On the other hand, some countries have imposed
moratoria or restrictions on new data centre connections. For example, Irish authorities
introduced a moratorium on new grid connections around Dublin since 2021 and, in 2025,
implemented new requirements obliging data centres seeking connection to provide dis-
patchable generation and/or storage capacity matching the facility’s maximum capacity.
Similar restrictions - also reflecting land and water constraints - have been adopted in
other jurisdictions, including the Netherlands and Singapore (Sandalow et al., 2025).

20



4 Conclusions and Policy Challenges

Data centres are the physical backbone of the digital economy, translating Al-related cap-
ital spending into computational capacity and, ultimately, into productive output. Our
study has reviewed the recent market dynamics, scale, and geographic concentration of
this infrastructure. Although data centres remain a relatively small component of global
electricity demand in aggregate terms, their energy footprint is growing rapidly and is al-
ready sizable in some geographical areas, putting the future evolution of the data centre

industry at the core of energy policy debates.

Several policy challenges arise from the future development of the data centre ecosys-
tem. The first policy challenge is distributional. While the benefits of digital infrastruc-
ture accrue broadly, the costs (higher electricity prices, grid congestion, and network up-
grades) fall disproportionately on households and businesses in host regions. As our
subnational analysis shows, data centres already absorb a substantial share of local elec-
tricity demand in some areas, and political tensions over cost allocation are mounting. As
such, the expansion of digital infrastructure cannot be treated as a purely private invest-
ment decision. Regulators need cost-allocation rules that prevent large-load customers
from shifting network costs onto residential and small business consumers, while pre-
serving incentives for efficient siting in areas with spare grid capacity and for operator

investment in self-supply generation and renewable sources to reduce system costs.

The second policy challenge concerns the interaction between the digital and energy
transitions. Under faster-growth scenarios, data-centre expansion could intensify com-
petition for electricity and grid access, especially where infrastructure investment fails to
keep pace with Al-driven demand. The key tension is temporal: data centres can often
be developed far more quickly than the transmission, distribution, and generation in-
frastructure needed to serve them (Chen et al., 2025). If grid expansion and clean power
deployment lag behind, Al-related electricity demand may raise system costs, increase

reliance on fossil generation, or delay decarbonization objectives.

A third challenge relates to the planning of electricity-system development under
greater uncertainty. Forecasts of data-centre electricity demand vary widely, depend-
ing on future Al adoption, hardware efficiency, and broader technological developments,
with the interplay between these factors evolving rapidly (IEA, 2026b; Bogmans et al.,
2026; Masanet et al., 2020). While efficiency gains may reduce the electricity required for

each Al task, the expansion of IT applications, especially toward more energy-intensive
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uses such as autonomous agents, may increase pressure on the electricity system. Poli-
cymakers therefore need adaptive planning frameworks based on enhanced electricity-
demand forecasting, better disclosure of facility-level consumption, local demand mon-
itoring, and regular updates to grid-investment plans as Al technologies and business

needs evolve.

The final two challenges are particularly relevant for Europe, where data-centre ex-
pansion intersects with concerns over technological dependence and energy security.
Global IT capacity is concentrated both geographically and among a small number of
U.S.-based hyperscalers. Europe accounts for less than a fifth of global capacity, implying
heavy reliance on foreign-controlled infrastructure for cloud services, frontier Al training,
and data governance. As Al capabilities become increasingly central to economic produc-
tivity and national security, reducing these dependencies will require coordinated poli-
cies on digital infrastructure investment, grid planning, and technological sovereignty
(Mariniello, 2026).

Lastly, the fifth challenge is energy-security exposure. Because data centres require
abundant, reliable, and competitively priced electricity, their location is sensitive to energy-
security conditions. This is particularly relevant for Europe, where the energy crisis
following Russia’s invasion of Ukraine showed how geopolitical shocks can propagate
through gas markets, electricity prices, and industrial competitiveness (Ferriani and Gaz-
zani, 2023; Emiliozzi et al., 2025). For data centres, the implication is direct: regions with
volatile electricity prices, import-dependent energy systems, or uncertain grid access may

face higher operating costs for existing facilities and struggle to attract new capacity.
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A Additional results
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FIGURE A.1: Number and IT capacity of data centres in the US; latest data available is 2025 Q2.
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FIGURE A.2: Number and IT capacity of data centres in Europe; latest data available is 2025 Q2. Europe
includes countries in the European Union, but also UK, Norway, and Switzerland.
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Number of data centres IT capacity of data centres (GW)
Country 2010 Q1 2025 Q2 | Country 2010 Q1 2025 Q2
Germany 100 275 UK 0.41 1.59
France 117 262 Germany 0.17 1.26
UK 147 260 Ireland 0.04 1.23
Italy 76 135 Netherlands 0.12 111
Netherlands 53 128 France 0.15 0.87
Spain 48 127 Sweden 0.03 0.65
Switzerland 39 93 Spain 0.06 0.48
Sweden 34 77 Norway 0.01 0.43
Poland 26 64 Belgium 0.02 0.36
Austria 23 51 Finland 0.01 0.32
Ireland 15 51 Switzerland 0.03 0.31
Belgium 25 46 Italy 0.06 0.29
Denmark 15 46 Denmark 0.01 0.27
Finland 12 36 Iceland 0.00 0.23
Norway 7 36 Poland 0.02 0.21
Portugal 15 28 Austria 0.02 0.09
Czech Republic 13 25 Portugal 0.01 0.06
Greece 11 19 Luxembourg 0.01 0.05
Romania 9 18 Czech Republic ~ 0.01 0.05
Latvia 10 17 Greece 0.01 0.03
Bulgaria 4 16 Bulgaria 0.00 0.02
Luxembourg 11 16 Hungary 0.02 0.02
Croatia 7 15 Romania 0.01 0.01
Lithuania 4 13 Croatia 0.00 0.01
Slovakia 7 12 Slovakia 0.00 0.01
Estonia 3 9 Lithuania 0.00 0.01
Cyprus 4 8 Latvia 0.00 0.01
Hungary 6 8 Serbia 0.00 0.01
Iceland 0 7 Malta 0.00 0.01

Table A.1: Number and IT capacity of data centres in the main European countries. Coun-
tries are ranked with respect to their relative position on 2025 Q2 for respectively the
number and the total IT capacity of data centres.
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FIGURE A.3: Regional contributions (pp) to IT capacity growth (MW). Europe includes countries in the
European Union, but also UK, Norway, and Switzerland.

FIGURE A.4: Country-level IT capacity; data as of 2025 Q2 in log scale
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FIGURE A.5: US state-level IT capacity; data as of 2025 Q2 in log scale

FIGURE A.6: EU country-level IT capacity; data as of 2025 Q2 in log scale
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FIGURE A.7: EU NUTS2-level IT capacity; data as of 2025 Q2 in log scale.

31



	Pagina vuota



