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As digital demand continues to grow, private investors and

data centre companies are increasingly focused on
developing more efficient data centres. With this steadily
rising density of data centres, especially in established

clusters like Zurich’s, the question of location factors has
become more significant than ever.

Site selection is largely driven by technical requirements,
such as connectivity to the electrical grid (often leading to

the construction of new substations), proximity to the fibre-
optic systems of multiple carriers, low latency to end users,
as well as accessibility via transport systems like airports and

trains.
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Although this economic and technical approach is today’s
reality, it neglects an important dimension: The integration

into the surrounding environment as well as the local
neighbourhood. Data centres are often perceived as grey

boxes on the periphery of municipalities. However, they
affect nature and the human body in more ways than is
commonly understood. Constant operational noise,

increased heat emissions, and a windowless buildings
towering over a community drastically influence the quality
of life.

Through strategic intervention in the legal planning process

and the introduction of a design toolbox, this project
explores ways in which data centres can respond more
cautiously to the surrounding ecologies and communities.

Name Data Centre: Metro Campus Zürich
Commune: Dielsdorf

Type Data Centre: Hyperscaler

Capacity: 90 MW
Operator: Green Datacenter AG

Year: 2023
Status: 2 buildings built, 1 under construction

Waste Heat Use: District heating
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The Geography of Today’s
Data Infrastructure

Private companies and investors, often operating on an

international scale, have become the dominant

stakeholders in the development of today’s data

infrastructures. Their decisions are primarily driven by the

pursuit of economic efficiency and the reduction of

operational costs. As a result, the existing energy grid, the

infrastructure system and the fibre-optic network have

emerged as the most decisive factors when selecting

a site for a data centre.
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“Zurich is one of the most important digital hubs in Europe,” someone

told us at the beginning of our research. While analysing Zurich’s data

centre cluster and our case study project—the Metro Campus in

Dielsdorf by Green Datacenter AG—we began investigating the

factors that influence how companies such as Green select sites for

new data centres.

Some of these considerations initially came across as highly technical

or logistical, others seemed to be primarily business-driven. Yet

ultimately, they all converge around one central objective: maximising

operational reliability, connectivity, and economic efficiency for the

data centre operator.

Why Dielsdorf? On Choosing a Site for a Data Centre, video essay, 2026.

https://www.youtube.com/watch?v=n4fYojL6620

One of the most decisive factors in site selection is proximity to end

users. Low latency is essential for digital services, leading to the

formation of concentrated digital hubs around major metropolitan

regions.

Data centers continuously synchronize data, store backups, and

exchange information within interconnected networks. Rather than

operating as isolated facilities, they function as part of a larger

infrastructural ecosystem. Therefore, the proximity to other data

centres is crucial.

Equally important is access to the electrical grid. Due to their

enormous energy demand, new data centres frequently require the

construction of dedicated substations nearby. Sites where sufficient

electrical capacity already exists or where expansion can be realised

are advantageous.
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Infrastructural lines in the Canton of Zurich.
Electrical grid, Canton of Zurich.

Digital connectivity forms another critical layer of infrastructure.

Reliable access to multiple fibre-optic carriers is essential, as the

planning and construction of new fiber-optic networks is both costly

and time-intensive.

Geological and environmental stability also play a major role. Data

centers are designed for continuous 24/7 operation, making locations

vulnerable to flooding, unstable ground conditions, earthquakes, or

high groundwater levels fundamentally unsuitable.

Finally, zoning and permitting strongly shape where data centers can

be developed. In Switzerland, they are generally restricted to

industrial zones and must undergo the same approval procedures as

other large-scale construction projects. Due to the scale and

infrastructural complexity of these facilities, close cooperation with

municipalities and permitting authorities becomes a central part of

the development process.
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Fibre-optic connectivity, Canton of Zurich. Geological and environmental

risk zones, Canton of Zurich.
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The Thermal Footprint of Data Infrastructures

Data centres generate large amounts of heat due to their

constant energy use. This heat is not contained, but

spreads outward, affecting areas within a radius of

roughly 10 km. As a result, data centres can contribute to

local warming and impact nearby environments, which

can be critical especially in hot climate zones or around

existing heat islands.
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Data centres run continuously and generate enormous amounts of

heat. This heat spreads up to a distance of 10 km from the source,

warming up the surrounding environment and contributing to urban

heating in ways that are only beginning to be understood.

The temperature increase caused by AI data centres follows a clear

pattern. The average heating effect on surrounding ground-level areas

is 2.07 °C, with 95 % of cases falling between 1.5 and 2.4 °C.

Normal heat emission distribution.

Heat emission in relation to distance from the source, section.

Heat emission in relation to distance from the source, top view.

Dielsdorf, urban scale. Dielsdorf, heat emission through the

Metro Campus on an urban scale.
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Looking at our case study, the Metro Campus in Dielsdorf, the 10 km

radius reveals an unexpectedly wide radius. At the urban scale, the

immediate neighbourhood is clearly affected. At territorial scale,

zoomed out to the Canton of Zürich, the full extent becomes striking.

Urban centres already have heat problems. Dense surfaces, asphalt,

and buildings trap warmth and create heat clusters, areas that are

measurably hotter than their surroundings. Adding a data centre on

top of an existing heat cluster compounds the problem. Data centres

should not be located where temperatures are already critical.

Heat radiance by the Metro Campus in Dielsdorf,

impacting surrounding villages and existing heat islands.

Heat Cluster Data Center Addition
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The Acoustic Footprint
of Data Infrastructures

Data centres also pollute through noise, mainly deriving

from rooftop cooling systems. In addition to high-

frequency noise that is quickly reduced by buildings, air,

and vegetation, the coolers generate low-frequency

infrasound, which encounters far less resistance and can

travel much further. Prolonged exposure to such

infrasound may affect human health.
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How loud is a data center? Sources vary widely, indicating dB (A)

between 55 and 96. The range itself reveals the problem: there is no

reliable standard, and measurements differ substantially depending

on facility size, equipment, and methodology.

Rooftop coolers are the predominant source of noise. Their frequency

spectrum shows a peak in the mid-range, but also a clear presence in

the infrasound range. Both matter, but for very different reasons.

The Metro Campus in Dielsdorf has 120 rooftop coolers. In

a simplified cumulative calculation, this stacking of identical sources

results in a combined level approximately 20.8 dB louder than a single

unit.

Noise emission of one cooler. Noise emission of 120 coolers.

Human hearing spans 20 Hz to 20,000 Hz, reflected by the A-

weighting curve, which weights frequencies according to how

sensitively we perceive them. Below 20 Hz lies infrasound: we can not

hear it, but we feel it. In a number of studies, extended exposure was

linked to stress, sleep disruption, and other health effects.

A-weighted sound from the data centre in Dielsdorf attenuates to

40 dB, the nighttime limit for residential zones, within a roughly

120 metres radius. Infrasound reaches the same threshold only after

800 m, encountering almost no resistance along the way. Current

regulation focuses on A-weighted levels. For data centres, infrasound

needs to be part of the picture too.
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Audibe and perceptible sound.

Travel distance of sound: infra vs. A-weighted.
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New Locations for Data Centres

The discrepancy between economic suitability

and social and environmental conditions reveal

the need for a new evaluation of suitable locations

for data centres. We propose adapted location

factors for the Zurich data centre cluster in

relation to their scale and distance to housing.
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As our research expanded to include socio-environmental

considerations, a clear discrepancy emerged between the economic

criteria and the social and environmental conditions defining the

“ideal” site for a new data centre.

The economic logic of data centre development tends to push these

facilities closer to urban agglomerations and end users. This is largely

driven by existing digital infrastructure, established fibre-optic

networks, and the economic advantages of locating within already

highly connected territories.

Our socio-environmental analysis, however, suggested the opposite.

Factors such as heat emissions, noise pollution, and spatial impact

indicate that the most suitable locations for large-scale data centres

may instead lie within the peripheral areas surrounding Zurich, further

removed from densely populated environments.

Proposed scheme for the location of data

centres depending on their size. A: B:C:D

These observations primarily concern large commercial data centres.

The relevance and intensity of these impacts are directly linked to

scale. For this reason, the projects within our studio were categorized

according to five distinct typologies.

SMALL-SCALE DATA CENTRES

Small-scale infrastructures, such as decentralised server systems with
limited cooling requirements and lower energy demand, generate

significantly fewer socio-environmental conflicts. In these cases,

issues such as heat emissions or acoustic disturbance become far

less critical.
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LARGE-SCALE DATA CENTRES

Based on these findings, we developed a proposal for how Type C—

large-scale, privately operated commercial data centres—could be

planned and integrated in the future. After identifying suitable sites

among the few remaining eligible plots, we proposed a new planning

procedure intended to strengthen the role of municipalities within the

development process.

Proposed planning procedure for a data centre,

strengthening the role of the municipality.

THE INTRODUCTION OF AN URBAN AND ARCHITECTURAL

COMPETITION

Central to this proposal is the introduction of an urban and

architectural competition procedure, in which both the Data Centre

Operator and the Municipality actively participate in the final project

selection and definition. At present, municipalities often lack the

technical expertise required to clearly articulate and defend their

territorial interests in relation to digital infrastructure projects.

THE CANTONAL ADVISORY COUNCIL FOR DIGITAL
INFRASTRUCTURE

To address this imbalance, we propose the establishment of

a Cantonal Advisory Council for Digital Infrastructure — an

interdisciplinary institution composed of experts in planning, energy,

environment, infrastructure, and urban development. The council

would support municipalities throughout the planning process and

help translate local concerns into concrete planning requirements.

RETROFITTING

In parallel, we also examined the condition of existing large-scale

commercial data centres, many of which, according to our research,

are located within unsuitable urban contexts. While the territorial and

environmental damage already caused by these developments

cannot be reversed entirely, targeted retrofitting strategies can help

mitigate their impact on surrounding communities and environments.
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Typologa radius applied to the case study of Dielsdorf.

Trees to shield the view and percieved noise. Flea market as social programme.

Concerts as social programme. "Just make the facade anything

except white, black or gray."
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