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Geopolities of Hyperscale
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Abstract

Rising geopolitical competition over advanced technologies is reshaping how states
approach the infrastructure that underpins digital power. This brief argues that
hyperscale data centres, often treated as technical or commercial assets, are becoming
increasingly central to geopolitical strategy, even as they face constraints in resource
supply chains, physical infrastructure, and data governance regimes. To examine
how these factors interact, the brief employs a three-part analytical framework
focused on the geographies of resources, infrastructure, and data.It assesses’how
these dimensions influence where hyperscale capacity can be developed and the
extent to which states can secure access to advanced compute amidst heightened
global geopolitical competition.

Attribution: Elizabeth Heyes, “The Geography and Geopolitics of Hyperscale,” ORF Issue Brief No. 880, Observer
Research Foundation, June 2026.
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eopolitics examines how power is shaped by a country’s geography

and physical features, including its possession of strategically

significant resources or lack thereof.! While classical geopolitics

typically focuses on territory, energy reserves, and trade

routes, contemporary geopolitics is increasingly tied to digital
infrastructure and to whether the raw materials, manufacturing capabilities,
energy network, and data laws within a country’s borders are conducive to the
large-scale deployment of advanced computational systems. Prime examples
of the convergence between technological developments and geopolitics
include semiconductor export controls in the United States (US) being used as
instruments of strategic leverage against geopolitical rivals, and various states’
efforts to localise their subjects’ data to protect against unauthorised foreign
access.”

Some scholars have introduced the term “technopolitics” into the geopolitical
lexicon to highlight the centrality of new technology in organising power
dynamics among political actors.” However, the term risks overlooking the
extent to which many ostensibly “virtual” digital technologies, such as platforms
and applications, remain deeply dependent on the physical geography of
supporting hardware infrastructure and the data governance laws inside the
national borders in which they operate.

Among the most consequential technological infrastructures today are
hyperscale facilities: industrial-scale data centres that house and process the
data underpinning the global digital economy.* The power consumption of
hyperscale facilities exceeds 10 MW at a continuous load, with some reaching
over 200 MW—the equivalent of a medium-sized city.” They are designed to
host tens of thousands of servers and high-performance networking equipment,
enabling cloud services, scientific computing, and, critically, the training and
deployment of advanced Al models. These facilities cost anywhere from
hundreds of millions to more than a billion dollars to build and operate. Their
scale requires extensive power infrastructure, backup generators, redundant
systems, advanced cooling systems to counteract the heat generated by
complex compute operations, and both cyber and physical security provision
within and surrounding the hyperscale site.
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As such, the location of hyperscale facilities depends on specific geographical
conditions and data regulations within the host country. For the purposes of
this brief, these can be understood through three dimensions:

(I) The spread of resources necessary for data centre construction, including
raw materials, such as metals and elements, specialised manufacturing
facilities, and innovative human resources.

(2) The existing geographical attributes of host countries, including water
availability, energy resources, open space for construction, and proximity
to cities; and

(3) The data sovereignty regimes governing the national borders in which
hyperscale facilities are built.

The following section examines how the location of hyperscale sites influences
where digital power can and cannot be built across the geopolitical landscape.
It highlights how geography continues to impose material and operational
limits on ostensibly borderless digital systems.
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t the most basic level, advanced computation depends on a

supply chain of raw materials and manufacturing capabilities that

are both highly concentrated and geographically fragmented.

These include: (1) raw resources—critical minerals and their

refining capacity; (2) manufacturing resources—semiconductor
fabrication and lithography tooling; and (3) the human resources—specialised
design and manufacturing talent driving successive advances in semiconductor
development. These resource geographies shape who can access the most
advanced chips for data centres, how quickly new capacity can be scaled, and
where chokepoints create geopolitical leverage.

At the raw resource layer, the location and processing of Al-critical minerals
provide source countries with leverage over downstream technology supply
chains. China dominates the upstream supply of several critical Al-relevant
semiconductor raw materials, accounting for around 60-70 percent of global
rare-earth mining and nearly 90 percent of rare-earth processing capacity,
alongside the majority of global gallium and germanium production. These
elements are used in semiconductor manufacturing, and the latter is also
used in data transmission between servers in data centres.” China also holds
majority stakes in mines beyond its borders, enabling it to consolidate critical
raw materials within Chinese-controlled global supply chains.® A Reuters
analysis noted that China holds up to 94 percent of global production of rare-
earth magnets, a key component in semiconductor manufacturing processes
(precision wafer polishing, EUV lithography) as well as data centre operations
(data storage, cooling systems).’

Figure 1: Concentration of Data Centre-Critical
Metals and Minerals, by Country

Source: Author’s own, using various sources'’



The Geography of

Resources

For the data centre industry, access to advanced AI chips is a critical
constraint. The manufacturing of these chips is dominated by a small number
of foundries concentrated in East Asia, with Taiwan’s Taiwan Semiconductor
Manufacturing Company Limited (TSMC) supplying the majority of the highest-
performance chips used in Al accelerators.'' TSMC is estimated to account for
roughly two-thirds to over 70 percent of the global pure-play foundry market
(manufacturers that fabricate chips designed by other countries), while South
Korea’s Samsung Foundry represents the only other supplier operating at a
comparable scale.'” Even within fabrication, however, another chokepoint can
be found specifically in lithography capabilities. Extreme ultraviolet (EUV)
lithography tools are essential for producing the most advanced chips at scale,
and the supply is effectively dominated by a single vendor. Reuters reports that
the Dutch ASML holds a monopoly on EUV lithography and approximately 90
percent of the broader lithography market, making the Netherlands a critical
node in the frontier chip pipeline."

Figure 2: Presence of Major Lithography
Providers
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Source: Author’s own, using information from Mordor Intelligence'*
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Figure 3: Presence of Major Memory IC
Manufacturing
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Source: Author’s own, using information from Mordor Intelligence”

Figure 4: Presence of Major Logic IC
Manufacturing

Source: Author’s own, using information from Mordor Intelligence'®
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Figure 5: Presence of Major Semiconductor
Fabrication Facilities

Source: Author’s own, using information from Mordor Intelligence, STMicroelectronics'”

A parallel, and often underappreciated, consideration at the resource level is
semiconductor design capability, with the geographical concentration of the
“best minds” and research facilities reinforcing the material and manufacturing
constraints already discussed. Engineers and researchers designing
semiconductors and data centre infrastructure cluster within a small number of
ecosystems where research institutions, universities (Stanford, Berkeley), chip
designers, and capital are closely integrated, producing what economist Enrico
Moretti terms “brain hubs”.!” The United States, particularly Silicon Valley,
remains the main hub for advanced technology design. Research institutions
like Intel Labs and IBM Research, alongside chip designers including NVIDIA
and AMD, benefit from a steady flow of graduates from nearby universities such
as Stanford and Berkeley, funded by venture capital firms including Sequoia
Capital and corporate investment arms such as Intel Capital and NVIDIA
Ventures. Such talent concentration adds another layer to raw material supply-
chain dependencies, consolidating hyperscale-relevant innovation in a small
number of regions.

However, even when upstream resource availability and supply chains align,
hyperscale capacity only materialises where countries can meet the downstream
requirements of energy, water/cooling solutions, fibre connectivity, land
availability, and disaster-risk profiles. This is because data centre infrastructure
itself requires a specific geography.
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he geographical location of hyperscale facilities is not
incidental; it is dictated by a set of physical requirements with
direct geopolitical consequences. A viable hyperscale site, or
any other large-scale Al-related infrastructure project, requires
at the minimum the following conditions, which already sharply
limit the number of locations globally where hyperscale facilities can be built
at scale:'” abundant and reliable energy sources; sufficient water availability
(or else alternative cooling technologies); high-bandwidth, low-latency
connectivity; and large areas of land with low risk of natural disasters.

Energy availability is the primary driver. If a country hoping to construct a
hyperscale centre lacks either the capacity to generate or the capital to import
the additional energy to support hyperscale operations, such a project is
effectively unviable. Recent grid events have highlighted the risks associated
with locating hyperscale facilities close to urban centres, as sudden fluctuations
in demand from hyperscalers can destabilise regional electricity networks. In
the United States’ “data centre alley” in Virginia, the simultaneous disconnection
of multiple data centres in March 2025 created a sharp power surplus and

required operators to rapidly curtail generation to prevent system failures.*

Hyperscalers are thus increasingly being built in remote locations. While
this reduces the risk to nearby cities, it also raises the cost of constructing
additional power lines. As AI workloads continue to expand, energy demand
will only intensify. While many countries possess the energy resources and land
required to support data centres, only those with sufficiently developed and
secure electricity grids that can be expanded to serve remote facilities are likely
to attract hyperscale investment at scale.

Simultaneously, however, hyperscale facilities must remain connected to major
fibre-optic backbones to ensure low-latency (latency referring to the speed at
which information can be sent) and high-bandwidth operations (bandwidth
referring to how much data can be sent per unit of time), particularly for cloud
and AI workloads.?" While locating data centres in remote areas reduces the
risk of grid events and makes it often cheaper and easier to obtain planning
permissions, a certain level of proximity is also key to effective operations, or
else additional capital and time will be required to build new cable networks.
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The cooling infrastructure essential to hyperscale operations also benefits
from specific geographic conditions. In addition to energy, water availability
or energy-intensive alternatives to bring down the temperatures of servers
and other compute hardware components are critical operational constraints.
Cooler climates and sites with nearby water resources therefore have a natural
advantage, which explains a concentration of hyperscale facilities in the US’s
Midwest region, and parts of Western Europe, coastal GCC cities, and East
Asia.”* While the hot desert climates of GCC countries may not appear to be
most appropriate for cooling operations, their abundant hydrocarbon resources
enable these countries to offset the disadvantages of their climates through
energy-intensive cooling infrastructure.” However, the recent targeting of Gulf
data centres by Iran also illustrates how geopolitical instability can override
otherwise favourable physical conditions, making the proximity of aggressor
nations a further consideration of hyperscale site selection.**

The energy, latency, spatial, and cooling demands of hyperscale facilities
have contributed to high geographical concentration in geopolitically stable,
energy-rich states with sufficient grid connectivity and cooling capacity and
low likelihood of natural disasters or armed conflict. As such, even if a country
had access to all the resources mentioned in the first section of this article,
geography will also dictate which of them can feasibly host hyperscale facilities
at scale from an operational and physical security perspective. However, this
alone is not sufficient to determine where hyperscale facilities can operate; the
functioning of these sites is also shaped by the legal and regulatory regimes
governing the data they process, store, and transmit.

10
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eyond physical geography, the data regulations governing the

countries in which hyperscale facilities are located play a decisive

role in shaping their development. Since data centres exist to

process data, data sovereignty laws—the rules governing where

different types of data can be stored, processed, and transferred—
directly affect how hyperscale infrastructure can be deployed and how
effectively it can operate.

Data sovereignty is rooted in the principle that data generated within a
jurisdiction should remain subject to that jurisdiction’s legal and regulatory
framework. Countries such as China, Russia, and Ttrkiye mandate that certain
categories of data—particularly those related to citizens, critical infrastructure,
or national security—be stored domestically.* These requirements compel
cloud providers and hyperscalers to build local facilities if they wish to
serve these markets, particularly where public-sector or strategic-industry
workloads cannot legally be processed abroad.*®

However, data sovereignty laws also impose functional limits. Hyperscale
facilities derive much of their efficiency from scale, workload aggregation, and
global load balancing. Strict localisation requirements fragment this model
by forcing leading international providers to duplicate infrastructure and
reducing economies of scale. In the case of China and Russia, this challenge is
mitigated by the presence of state-owned enterprises (SOEs) and large domestic
technology firms capable of supporting local hyperscale ecosystems. Tiirkiye,
meanwhile, benefits from its geographic position, which allows hyperscale
facilities located there to serve surrounding countries across Europe, the
Middle East, and parts of Asia at relatively low latency.*’

However, for smaller and/or less lucrative markets, data localisation mandates
may deter investment altogether. Due to the massive cost of hyperscale data
centre construction, only a small number of global cloud and technology
firms—primarily Amazon Web Services (AWS), Microsoft (Azure), Alibaba
Cloud, Meta, and Oracle—possess the financial capacity to build such facilities
at scale outside state-owned systems. As a result, the commercial potential of
a market must justify the investment. In the case of Tiirkiye, the ability to
serve neighbouring regions partially offsets the costs imposed by localisation
requirements. For many smaller economies, policymakers therefore must
balance limiting access to advanced compute rather than enhancing sovereignty
and undermining national AI ambitions rather than supporting them.

11
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Figure 6: Data Localisation and Sovereignty
Regulation, by Country
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Source: Author’s own, using various sources™

Note: Countries shown in grey do not have known data localisation or sovereignty laws. Most notable is the
US, which lacks a federal law governing data localisation in the private sector.
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rom a geopolitical perspective, the geographies of resources,
infrastructure, and data do not merely shape where hyperscale
capacity emerges; they are actively leveraged as instruments of state
power in competition over advanced computation.

At the resource level, the semiconductor supply chain has become an arena
of geopolitical contestation. Leveraging its position as the geographical hub of
semiconductor and data centre technology innovation, the US has deliberately
used export controls on advanced Al chips and semiconductor manufacturing
equipment to constrain China’s access to frontier compute capacity, explicitly
framing these measures as necessary to preserve national security and
technological leadership.* This strategy exploits the geographic concentration
of advanced chip design in the US, fabrication in allied states such as Taiwan
and South Korea, and critical tooling in the Netherlands to restrict China’s
access to technologies central to its technological and geostrategic ambitions. In
response, China has leveraged its control over critical minerals and domestic
manufacturing capacity to restrict access to the raw materials required to
produce advanced technologies.

These measures have generated growing tension with private US
semiconductor firms, which bear the commercial cost of restricted market
access despite being central to innovation. In contrast, China’s more state-
directed technology sector allows greater control over businesses and therefore
comparatively less pushback.” In this context, US President Donald Trump’s
reversal in December 2025 of the ban on H200 chip sales—the second most
advanced Al chip available—from US companies to China can be seen as
reflecting concern over potential Chinese retaliation, recognising that China’s
entrenched role in materials processing and downstream manufacturing gives
it the capacity to impose costs on the broader semiconductor ecosystem.*!

At the infrastructure level, physical geography is similarly relevant.
Governments increasingly treat hyperscale facilities as strategic national assets,
shaping policies on electricity grids, cable connectivity and land purchase
regulation to stimulate the hyperscale market.” In the European Union,
concerns over dependence on US-based hyperscalers have driven regulatory
and industrial efforts to promote “sovereign cloud” infrastructure. These
efforts reflect a geopolitical desire to anchor compute capacity within
politically trusted jurisdictions rather than relying on foreign-controlled
platforms.*® Developing hyperscale infrastructure locally thus becomes
a means of hedging geopolitical risk rather than merely optimising cost or
performance.

13
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At the data level, sovereignty regimes translate territorial authority into
leverage over global digital firms. Countries including China, the UAE, and
India have adopted or strengthened data localisation requirements to ensure
that sensitive data remains within national borders, compelling hyperscalers to
build local infrastructure or forgo access to these large and lucrative markets.**
These policies are not solely concerned with protecting data privacy; they also
seek to stimulate local economic activity and prevent external jurisdictions
from exercising legal or intelligence access over domestic information flows.*
As an example of the latter, recent discussions conducted by Observer Research
Foundation and partners centring on data governance highlighted that Global
South countries are becoming increasingly concerned that data collected in
their countries but processed abroad is not being employed to benefit their
public services or innovation ecosystems, but rather those of the Global North.*®
As such, data localisation and sovereignty frameworks can increasingly be seen
as instruments of economic strategy and digital industrial policy aimed at
retaining value within national economies.

Control over where compute can be supplied, constructed, and legally operated
increasingly determines which states can shape the development of advanced
Al systems and lead in the “Al race”, and which must adapt to the course set by
the former. Recent examples, such as the announcement by Abu Dhabi’s AI and
advanced computing group G42 that it will build a supercomputer in India,
illustrate how interoperable governance frameworks and trusted regulatory
alignment between states can directly influence where frontier compute
capacity is deployed.”” The same logic applies to hyperscale infrastructure,
whose location is shaped not only by energy and resource endowments but also
by legal and political compatibility between host jurisdictions and technology
providers. As Al becomes more deeply embedded in economic, security, and
governance functions, hyperscale infrastructure emerges as a critical terrain on
which geopolitically aligned or opposed states seek to set the conditions.

14
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he preceding analysis has highlighted how hyperscale

infrastructure is shaped by material, infrastructural, and

regulatory constraints that are increasingly leveraged for

geopolitical advantage. The following recommendations outline

practical policy measures to strengthen resilience, preserve
strategic autonomy, and sustain access to advanced compute amidst intensifying
technological competition.

1. Diversify and De-Risk Critical Resource Supply Chains

Given the high geographical concentration of upstream inputs, particularly
China’s dominance in the extraction and processing of the minerals essential
for data centre hardware, and Dutch ASML’s monopoly in EUV lithography,
states seeking to expand hyperscale capacity should pursue coordinated
supply-chain strategies to secure the resilience and continuity of the ecosystems
underpinning hyperscale infrastructure. This includes targeted local or regional
mining development where promising deposits exist and are economically
viable, an example being the recent European Investment Bank (EIB) backing
of Greece’s METLEN bauxite mine and gallium processing facility.*

Initiatives such as the G7 Critical Minerals Action Plan, the EU Chips Act,
and the US CHIPS and Science Act already provide templates for combining
industrial policy with security objectives through subsidies, export controls, and
investment screening. The principal challenge now lies in operationalising these
frameworks via coordination among aligned countries and sustained capital
deployment at scale. In parallel, governments should not overlook investment
in talent supply chains through supporting university—-industry clustering, visa
policies for high-skilled talent, and public R&D funding. Without strengthening
both material inputs and innovation capacity, downstream hyperscale ambitions
remain exposed to geopolitical disruption.

2. Integrate Hyperscale Planning into National Energy and Grid
Strategy

Hyperscale development should be treated as a structural component of
national energy systems rather than as an external source of commercial
demand. Asdemonstrated by grid instability events in Virginia, uncoordinated
hyperscale expansion can introduce systemic risks into electricity networks.
Governments should therefore require hyperscalers to co-invest in grid
modernisation and expansion, energy storage, and demand-response systems
capable of stabilising large and intermittent loads. Mapping and integrating
hyperscale facilities demand into the upcoming nuclear, hydrogen, and
renewable energy projects in the UK and Europe may reduce volatility while

15
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supporting decarbonisation targets, building closer alignment between new
generation capacity and large-scale industrial demand.? Regulatory frameworks
should also prioritise long-term energy security over short-term cost efficiency
in site approval processes.

In practice, this implies integrated planning between energy regulators,
infrastructure ministries, and private operators to ensure that hyperscale
capacity growth does not detract from grid resilience.

3. Adopt “Smart Sovereignty” Data Governance Models

While data localisation can attract hyperscale investment in large markets,
rigid mandates risk fragmenting global infrastructure and deterring
investment in smaller economies. Policymakers may consider adopting tiered
or sector-specific frameworks that distinguish between sensitive and non-
sensitive data categories.

For example, allowing cross-border processing for commercial data while
mandating localisation for critical infrastructure or public-sector datasets can
balance sovereignty with efficiency. Predictable and interoperable regulatory
environments are more likely to attract hyperscale investment than rigid
territorial controls, particularly where providers rely on scale to operate
efficiently and cost-effectively.

4. Treat Hyperscale as Strategic Infrastructure within National
Security Policy

Hyperscale facilities should be formally classified alongside energy grids,
telecommunications networks, and ports as critical national infrastructure. As
the paper demonstrates, control over compute capacity is increasingly leveraged
as an instrument of geopolitical power.

Governments should also incorporate hyperscale resilience into broader
national security strategies, including military defence of hyperscale facilities
and redundancy planning to maintain continuity of critical compute workloads
(e.g., government, defence, and essential commercial services) across
jurisdictions in coordination with allied states.

Given the international nature of semiconductor supply chains and data
processing, unilateral policies risk increasing supply disruption and regulatory
fragmentation. Coordinated approaches such as aligned export controls, shared
security standards, and mutual contingency planning can reduce systemic risk
while preserving private sector innovation.
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yperscale facilities have emerged as a foundational layer of

contemporary power and geopolitical leverage. Their location

is constrained to a large extent by concrete realities: where

resources can be accessed, where energy and water security is

abundant, and where data can legally flow. In these facilities,
geography and geopolitical strategy intersect in ways that entrench global
technological hierarchies.

The concentration of hyperscale infrastructure in a limited number of
locations—where resource access, infrastructural capacity, and predictable
data governance regimes can be aligned—places certain states in a privileged
position to shape Al development. Others are relegated to reliance on data
centres beyond their borders or deployment of data centres by foreign
companies within their borders, leaving them exposed to external commercial
decisions and foreign legal jurisdictions over critical digital services. Data
sovereignty laws, however, offer additional avenues for states to control
the data being processed within and beyond their borders and encourage
localisation, though simultaneously risking trade-offs that can limit access to
frontier capabilities if companies choose not to localise.

The expansion of hyperscale infrastructure is becoming increasingly central
to economic prosperity and productivity, military capabilities, and governance
capacity. As a result, hyperscale infrastructure is likely only to grow in
geopolitical significance and should therefore be analysed as strategic sites that
both reflect and reshape global technological competition. The concentration
of the resources necessary for hyperscale and its infrastructural requirements
being limited to a small number of locations reinforces existing divides between
states that can shape Al development and those that must adapt to it.

As Al becomes more central to economic and military capability, understanding
its geography and geopolitics requires treating data centres not as economic or
technological assets, but as strategic national infrastructure. ®RF
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