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Over the past decade, Northern Sweden has emerged as an
important location for hyperscale data centres. One of the

most prominent examples is the Meta data centre campus in
Luleå, located close to the Arctic Circle.

This project examines why this remote region has become
attractive for large-scale digital infrastructure. The study

focuses on the territorial conditions that enabled the
development of a regional data centre cluster. Today, the
area around Luleå is often referred to as the Node Pole

cluster, including the cities of Luleå, Boden, and Piteå.

The project argues that this development is not accidental.
Rather, it is closely connected to a combination of specific
regional factors, including the Arctic climate, access to

renewable hydropower, available land, and supportive
political and infrastructural conditions. Together, these
elements have made Northern Sweden an increasingly

strategic location for cloud infrastructure.

By looking at the relationship between territory, energy,
climate, and governance, the project shows that data centres
are not simply technical buildings, but part of a much larger

spatial and infrastructural system.

Meta’s hyperscale data centre campus in Luleå, Sweden.
Source: Sisk, Northern Sweden Data Center, 2026.
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Meta’s data centre in Luleå, Sweden.
Source: LPI Group, Internal Earthing, 2026.

Interior cooling infrastructure of
Meta’s data centre in Luleå, Sweden.
Source: Upsite Technologies, 2026.

A Data Centre Benefiting from Arctic Climate

Location of Luleå in Northern Sweden. Drawing:
the authors, 2026.

Node Pole data centre cluster in Northern
Sweden. Drawing: the authors, 2026.
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Northern Sweden is one of the most sparsely populated regions in

Europe. While the municipality of Luleå has approximately 80,000

inhabitants, the surrounding region has a low population density. This

spatial condition provides large areas of available land for

infrastructure development. For hyperscale data centre campuses,

which require extensive building complexes and technical

infrastructure, such conditions are particularly advantageous.

The development of the data centre cluster in Luleå is shaped by
multiple territorial conditions. At the European, national and municipal

level, political frameworks support the development of digital

infrastructure. At the same time, Northern Sweden provides a stable

and renewable energy system based on hydropower. Together,

governance structures and energy infrastructure create the

foundation for the Node Pole data centre cluster.

4 / 30

Architecture of Territory/Atlas/Spring 2026/The Production of Cloud

06.07.2026 06:53:21 www.topalovic.arch.ethz.ch



Climate chart, Luleå. Drawing: the authors, 2026. Source: SMHI, 2026.

Meta established its first European hyperscale data centre in Luleå

in 2011. Since then, the campus has expanded into one of the largest

digital infrastructures in Northern Europe. Although Luleå is located

far from major European urban centres, the region provides several

important conditions for hyperscale infrastructure.

One of the most important factors is the Arctic climate. Luleå has an

average annual temperature of around two degrees Celsius, with long

cold winters and relatively mild summers. These climatic conditions

allow data centres to use outside air cooling for most of the year. As

a result, the energy required for cooling systems is significantly

reduced. In this context, the climate itself becomes part of the

technical infrastructure of the data centre.
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Location of Luleå in Northern Sweden. Drawing:
the authors, 2026.

Node Pole data centre cluster in Northern
Sweden. Drawing: the authors, 2026.
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Northern Sweden is one of the most sparsely populated regions in

Europe. While the municipality of Luleå has approximately 80,000

inhabitants, the surrounding region has a low population density. This

spatial condition provides large areas of available land for

infrastructure development. For hyperscale data centre campuses,

which require extensive building complexes and technical

infrastructure, such conditions are particularly advantageous.

The development of the data centre cluster in Luleå is shaped by

multiple territorial conditions. At the European, national and municipal

level, political frameworks support the development of digital

infrastructure. At the same time, Northern Sweden provides a stable

and renewable energy system based on hydropower. Together,

governance structures and energy infrastructure create the

foundation for the Node Pole data centre cluster.

Climate chart, Luleå. Drawing: the authors, 2026. Source: SMHI, 2026.

Meta established its first European hyperscale data centre in Luleå

in 2011. Since then, the campus has expanded into one of the largest

digital infrastructures in Northern Europe. Although Luleå is located

far from major European urban centres, the region provides several

important conditions for hyperscale infrastructure.
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One of the most important factors is the Arctic climate. Luleå has an

average annual temperature of around two degrees Celsius, with long

cold winters and relatively mild summers. These climatic conditions

allow data centres to use outside air cooling for most of the year. As

a result, the energy required for cooling systems is significantly

reduced. In this context, the climate itself becomes part of the

technical infrastructure of the data centre.

The North-South Divide
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Site Suitability Index (SSI) for data centre locations. Drawing: the
authors, 2026. Source: Jerleus et al., 2024.
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Comparison of typical data centre location strategies:
Source: Meta Platforms Inc., 2023; Equinix Inc., 2023.

Data centre locations generally follow two different territorial

strategies. In northern regions, hyperscale data centres benefit from

cold climates, renewable energy sources, and large areas of available
land. These facilities are often located in remote regions and focus on

large-scale computing and storage.

In southern regions, data centres are typically located closer to major

cities and digital users. These urban facilities provide lower latency

and faster connections. However, due to warmer climates, cooling

systems in these locations require significantly more energy. This

contrast illustrates the growing spatial divide between energy-

oriented hyperscale facilities in the north and user-oriented urban

data centres in the south.
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Site Suitability Index (SSI) for data centre locations. Drawing: the
authors, 2026. Source: Jerleus et al., 2024.
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Comparison of typical data centre location strategies:
Source: Meta Platforms Inc., 2023; Equinix Inc., 2023.

Data centre locations generally follow two different territorial

strategies. In northern regions, hyperscale data centres benefit from

cold climates, renewable energy sources, and large areas of available

land. These facilities are often located in remote regions and focus on

large-scale computing and storage.

In southern regions, data centres are typically located closer to major

cities and digital users. These urban facilities provide lower latency

and faster connections. However, due to warmer climates, cooling

systems in these locations require significantly more energy. This

contrast illustrates the growing spatial divide between energy-

oriented hyperscale facilities in the north and user-oriented urban

data centres in the south.

Hydropower Production in Northern Sweden
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The Node Pole area with corresponding
power sources. Drawing: the

authors. Source: Node Pole, 2013.

Laxede hydropower plant on the Lule
River, Sweden. Source: VekuVaku, 2024.

Another key factor shaping the data centre cluster is the regional

energy landscape. Northern Sweden produces a large share of its

electricity through hydropower generation. Several large dams along

the Lule River generate renewable electricity that feeds into the

national power grid.

Electricity supply chain. Diagramme: the authors, 2026.

Electricity generated in hydropower plants enters the Nordic

electricity market and flows through the national transmission grid.

From there it is distributed through regional networks to large

consumers such as steel plants, mining operations, or data centres.
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Nordic high-voltage electricity transmission
network

Drawing: the authors, 2026. Source: Vié, 2017.

The hydropower plants of Northern Sweden are
part of a larger Nordic electricity system. The first
map shows the high-voltage transmission network

that connects Norway, Sweden, Finland, and
Denmark. This infrastructure transports electricity

from energy production sites, particularly
hydropower plants in Northern Sweden, to

different regions across Scandinavia.

Electricity trading flows
Drawing: the authors, 2026. Source: Vié, 2017.

Northern Sweden, especially the electricity zones
SE1 and SE2, produces large amounts of

renewable electricity. Because of this surplus of
hydropower, electricity can be supplied to large

energy consumers such as steel plants, mining
operations and hyperscale data centres. This
demonstrates that the data centre cluster in
Luleå is closely embedded within the wider

Nordic energy infrastructure.
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The Node Pole area with corresponding
power sources. Drawing: the

authors. Source: Node Pole, 2013.

Laxede hydropower plant on the Lule
River, Sweden. Source: VekuVaku, 2024.

Another key factor shaping the data centre cluster is the regional

energy landscape. Northern Sweden produces a large share of its

electricity through hydropower generation. Several large dams along

the Lule River generate renewable electricity that feeds into the

national power grid.

Comparison of data centre energy consumption. Diagramme: the authors,
2026. Source: Meta, Open Compute Project and Equinix sustainability reports.

The cold climate of Northern Sweden has a direct impact on the

energy performance of data centres of the region. In most data

centres located in warmer climatic zones, a large share of the total

electricity demand is required for cooling systems. In some cases,

cooling can account for up to thirty percent of the total energy

consumption of the facility.

In contrast, the Meta data centre in Luleå uses outside air cooling,

which allows servers to be cooled with cold Arctic air for most of the
year. As a result, the energy required for cooling is significantly

reduced. This improves the overall energy efficiency of the data

centre and results in a much lower Power Usage Effectiveness (PUE)

compared to many urban facilities.
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Electricity supply chain. Diagramme: the authors, 2026.

Electricity generated in hydropower plants enters the Nordic

electricity market and flows through the national transmission grid.

From there it is distributed through regional networks to large

consumers such as steel plants, mining operations, or data centres.
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Nordic high-voltage electricity transmission
network

Drawing: the authors, 2026. Source: Vié, 2017.

The hydropower plants of Northern Sweden are
part of a larger Nordic electricity system. The first
map shows the high-voltage transmission network

that connects Norway, Sweden, Finland, and
Denmark. This infrastructure transports electricity

from energy production sites, particularly
hydropower plants in Northern Sweden, to

different regions across Scandinavia.

Electricity trading flows
Drawing: the authors, 2026. Source: Vié, 2017.

Northern Sweden, especially the electricity zones
SE1 and SE2, produces large amounts of

renewable electricity. Because of this surplus of
hydropower, electricity can be supplied to large

energy consumers such as steel plants, mining
operations and hyperscale data centres. This
demonstrates that the data centre cluster in
Luleå is closely embedded within the wider

Nordic energy infrastructure.
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Comparison of data centre energy consumption. Diagramme: the authors,
2026. Source: Meta, Open Compute Project and Equinix sustainability reports.

The cold climate of Northern Sweden has a direct impact on the

energy performance of data centres of the region. In most data

centres located in warmer climatic zones, a large share of the total

electricity demand is required for cooling systems. In some cases,

cooling can account for up to thirty percent of the total energy

consumption of the facility.

In contrast, the Meta data centre in Luleå uses outside air cooling,

which allows servers to be cooled with cold Arctic air for most of the

year. As a result, the energy required for cooling is significantly

reduced. This improves the overall energy efficiency of the data

centre and results in a much lower Power Usage Effectiveness (PUE)

compared to many urban facilities.

From Steel to Servers
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Early industrial development.

Saws

Bar iron works
Shipyard

Energy infrastructure.

Hydropower plants

Steel production
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400 kV power line
Shipyard
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Digital infrastructure.

Data centres

Industrial areas
Hydropower plants
Steel production
400 kV power line
Shipyard

Industrial and infrastructural development of the Luleå region.
Illustration: the authors, 2026. Source: Meta, 2013; Harding, 2015.
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The energy infrastructure of Northern Sweden was not originally

developed for digital infrastructure. During the nineteenth century,

rivers powered sawmills and early industrial production. In the

twentieth century, large hydropower plants were constructed to

support heavy industries, particularly steel production in Luleå.

Today the region is undergoing a significant transformation. The same

energy infrastructures that once supported heavy industry now also

enable hyperscale digital infrastructures. This transition illustrates how

industrial energy landscapes can be repurposed for new forms of

digital production.

Urban context of a data centre in Luleå. Drawing:
the authors, 2026.

Digital infrastructure and energy networks in
Sweden. Drawing: the authors, 2026.
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Digital infrastructure.

Data centres

Industrial areas
Hydropower plants
Steel production
400 kV power line
Shipyard

Industrial and infrastructural development of the Luleå region.
Illustration: the authors, 2026. Source: Meta, 2013; Harding, 2015.

23 / 30

Architecture of Territory/Atlas/Spring 2026/The Production of Cloud

06.07.2026 06:53:21 www.topalovic.arch.ethz.ch



The energy infrastructure of Northern Sweden was not originally

developed for digital infrastructure. During the nineteenth century,

rivers powered sawmills and early industrial production. In the

twentieth century, large hydropower plants were constructed to

support heavy industries, particularly steel production in Luleå.

Today the region is undergoing a significant transformation. The same

energy infrastructures that once supported heavy industry now also

enable hyperscale digital infrastructures. This transition illustrates how

industrial energy landscapes can be repurposed for new forms of

digital production.

Urban context of a data centre in Luleå. Drawing:
the authors, 2026.

Digital infrastructure and energy networks in
Sweden. Drawing: the authors, 2026.

Growing Electricity
Demand and Competition
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SSAB Luleå Steel Plant. Source: The Beauty of Steel, 2026.

Major electricity consumers in Northern

Sweden. Diagramme: the authors,
2026. Source: Svenska kraftnät, 2023.

Projected electricity demand by major

electricity consumers in Northern Sweden,
2050. Diagramme: the authors, 2026.

Northern Sweden is currently experiencing a rapid increase in

electricity demand. Several new industrial projects are being

developed in the region, including battery production, green steel

manufacturing, and electrified mining. These projects require large

amounts of renewable electricity.

Together with hyperscale data centres, these emerging industries

place increasing pressure on the regional electricity system. Different

infrastructures now compete for access to renewable electricity. As

a result, Northern Sweden is becoming an increasingly important

energy territory within Europe.
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SSAB Luleå Steel Plant. Source: The Beauty of Steel, 2026.

Major electricity consumers in Northern

Sweden. Diagramme: the authors,
2026. Source: Svenska kraftnät, 2023.

Projected electricity demand by major

electricity consumers in Northern Sweden,
2050. Diagramme: the authors, 2026.

Northern Sweden is currently experiencing a rapid increase in

electricity demand. Several new industrial projects are being

developed in the region, including battery production, green steel

manufacturing, and electrified mining. These projects require large

amounts of renewable electricity.

Together with hyperscale data centres, these emerging industries

place increasing pressure on the regional electricity system. Different

infrastructures now compete for access to renewable electricity. As

a result, Northern Sweden is becoming an increasingly important

energy territory within Europe.

Conclusion
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The development of the data centre cluster in Luleå can be explained

by several overlapping territorial conditions: The Arctic climate

enables highly efficient cooling. Northern Sweden provides abundant

renewable hydropower. The region also offers strong industrial energy

infrastructure, reliable connectivity and large areas of available land.

Together, these factors have transformed the Arctic Circle region into

a strategic location for hyperscale data centres.
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