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 „If the disconnection between the world we live in and the world we live from is really the cause 
of the disorientation (..), then the remedy is clear: We should find ways to decrease the distance 
between the two worlds, so as to begin our landing on earth - without crashing“ Bruno Latour, 
Peter Weibel „Critical Zones“ , Critical Zones (ZKM 2020), p.120.
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Abstract

Artificial intelligence is commonly framed as immaterial and placeless, yet 
it depends upon extensive territorial systems of extraction, labour, and 
water management. This thesis investigates a corridor along the Kemijoki 
River in Arctic Finnish Lapland, where hydropower infrastructures, mining 
operations, transmission networks, tourism economies, and emerging data 
centers converge into a dense layered landscape.

Instead of understanding the data center as an isolated spatial object, the 
research situates it within a broader set of interdependent ecological and 
infrastructural processes that reorganize territory through the demand for 
energy and cooling. Water, in its different states, emerges as the central 
medium through which these transformations are traced. The climate of the 
arctic becomes therefore a strategic resource.

Through territorial mapping, fieldwork, media analysis, and research-by-
design, the thesis investigates the externalized systems required to sustain 
continuous computation and explores new territorial synergies between 
cooling infrastructures, labour and control. These processes typically remain 
concealed within the abstraction of the black box, while their ecological and 
spatial consequences materialize across peripheral landscapes.

The thesis argues that the “exclusion zone” (LeCavalier 2019, 54; Young 2019, 
10) of the data center is itself architectural. By exposing and spatializing the 
hidden thermodynamic and ecological dependencies of artificial intelligence, 
the project proposes new forms of coexistence between human, machine, 
and non-human systems within the “operational landscapes” (Katsikis and 
Brenner 2020) of the Arctic. 
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Motivation

My interest in this topic is shaped by experiences in the Japanese and 
Finnish countryside, where landscapes revealed themselves not as 
untouched nature, but as culturally embedded and continuously maintained 
environments. In Japan particularly, I encountered territories shaped 
through ongoing practices of care, where human intervention and natural 
processes remain closely intertwined. With my family background from 
Finland, the finnish countryside has always been a close part of me and I 
grew up by encountering those as untouched, wild and natural. At the same 
time, these same landscapes are increasingly transformed by vast amount 
of automated infrastructures, solar fields, extraction sites, and data centers.

As computational infrastructures expand further into rural regions, not 
only in Japan and Finland, the question is no longer whether they will arrive, 
but how they will reorganize the territories into which they are introduced. 
Contemporary data center developments are often framed through technical 
solutions such as waste-heat reuse, presenting images of efficiency, 
circularity, and green technological integration. These approaches risk 
reinforcing a condition in which broader territorial dependencies and 
environmental consequences remain obscured. 

Ultimately, the thesis is driven by a broader question concerning the 
territories upon which digital life depends, the narratives of green, renewable 
and progress surrounding artificial intelligence, and the strategic role of the 
Arctic in securing the infrastructures of our digital future.
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Uncertainty today is often treated as something that must be eliminated. 
Predictive systems promise clarity, stability and control. Yet the more we 
attempt to remove uncertainty, the more we lose the frictions that keep us 
connected to the unpredictable parts of our environment. My fascination with 
this began with a simple question: Where do the servers sleep? 

Data centres do not produce predictions. But they are the spatial precondition 
of a world that has elevated prediction to its organising logic. They store, 
move and process the data from which models learn and algorithms derive 
patterns. The abstract promise of calculability materialises here: in energy 
infrastructures, cooling systems, spatial siting and continuous optimisation. 
From this observation, the object was crafted. It attempts to reveal the logic 
of these patterns: the infrastructures that increasingly define European 
territory, data centres dependent on stable grids, automated rural systems 
driven by optimisation, and landscapes calibrated for continuous demand. 
They are the territorial typologies of what we call data, cloud, or AI.

Across Europe, AI factories and gigafactories are not built where research 
and knowledge are anchored, but where energy is cheap and low-carbon. 
Their value is measured through electricity, water access, land price 
and tax incentives. These spatial decisions follow the same logic as the 
systems they host: efficiency over experience, control over uncertainty. 
By treating predictability as something that can be engineered, Europe 
shifts uncertainties elsewhere: ecological pressure moves to the periphery, 
energy loads concentrate, and landscapes become functional territories. 
The stability produced remains fragile. This Veduta understands uncertainty 
not as a failure but as a spatial, ethical and economic condition. The blind 
spot becomes a productive space: when cracks in patterns of prediction 
open possibilities, and when architecture can be conceived with, rather than 
against, uncertainty.

“Doubt is not a pleasant 
condition, but certainty is 
absurd” (French: „Le doute 
n‘est pas une état bien 
agréable, mais l‘assurance 
est un état ridicule“) Voltaire 
in a letter to Frederick the 
Great of Prussia in 1770.

Vedute

Fig. 2 Veduta (Explore Lab 2025)



16 17The House of the Machine is the Territory Architecture in the Loop

Introduction

The image of the Earth as a singular and unified entity has long shaped 
contemporary imaginaries of globalization. During the recent Artemis II 
mission, astronaut Victor Glover reflected on this condition by remarking: 
“From up here, you also look like one thing: homo sapiens … we´re all one 
people!”(Associated Press 2026). On the one hand, seen from space, the 
planet appears continuous and indivisible; distinctions and borders flatten 
into a shared planetary surface. On the other hand this image stands in 
sharp contrast to the ways territory is materially organized on Earth, through 
borders, infrastructures, local identity and systems of extraction that 
unevenly distribute resources, labor, and environmental burden. Connected 
through planetary cable infrastructures of connectivity. 

Almost a decade earlier, the research project ENEROPA, developed by 
OMA, proposed a similarly infrastructural reading of Europe. Rather than 
understanding the continent through political boundaries, the project 
reimagined Europe as an operational energy landscape structured through 
geographically distributed systems of energy production. A similar territorial 
imagination can already be identified in Herman Sörgel’s Atlantropa proposal, 
which envisioned Africa as part of a territorially externalized infrastructural 
system designed to support European modernization through large-scale 
hydraulic and energy infrastructures — what ARCH+ later described as 
“Infrastrukturen der Externalisierung” (ARCH+ 2020).

Such planetary and infrastructural abstractions risk concealing the material 
realities, externalizing their environmental and spatial consequences toward 
peripheral territories. As Bruno Latour argues, the Earth is not a smooth 
and continuous surface, but a fragile and contested Critical Zone: “a thin 
biofilm no thicker than a few kilometers up and down” (Latour and Weibel 
2020, 3), in which geological, ecological, atmospheric, technological, and 
human processes remain inseparably entangled. It is within this unstable 
zone that contemporary transformations unfold. The apparent coherence 
of global systems often obscures the localized frictions and environmental 
disturbances required to sustain them.

While the vision of a borderless energy Europe never fully materialized, 
another territorial transformation has accelerated across the continent. In 
recent years, regions such as Finnish Lapland and the Arctic in general have 
emerged as strategic frontiers within Europe’s green transition. Through 
initiatives such as the European Union’s Critical Raw Materials Act and the 
European Green Deal, peripheral territories are increasingly repositioned 
as sites of extraction and infrastructural expansion (European Union 2024). 
Finnish Lapland, long shaped by forestry, hydropower, and extraction 
landscapes for minerals, is now expected to host new mining operations, 
wind energy infrastructures, solar fields, energy corridors, and data centers.

This transformation reveals a fundamental contradiction embedded within 
the contemporary green transition. The infrastructures intended to support 
ecological futures simultaneously reorganize and degrade the landscapes 
upon which they depend. Rivers are regulated, forests fragmented, 
groundwater systems disrupted, and local livelihoods destroyed. The 
transition toward renewable energy therefore cannot be understood solely 
through  technological efficiency and favourable conditions; it must also 
be examined through the territorial and environmental transformations it 
produces. 
The same territories that provide renewable energy and critical raw materials 
are now becoming strategic locations for the infrastructures of Artificial 
intelligence and Data. As Kate Crawford argues, AI is not an immaterial or 
autonomous system, but one built upon extraction, energy consumption, 
logistics, and labor (Crawford 2021). What is commonly described as “the 
cloud” is in reality a deeply material apparatus “made of rocks and lithium 
brine and crude oil” (Crawford 2021, 31).
Artificial intelligence is therefore not merely a technological development, 
but an emerging territorial condition. The cloud has a climate, a geography, a 
thermal regime, and a water footprint. What appears elsewhere as seamless 
intelligence materializes here as extracted minerals, cleared land, extended 
grids, regulated environments, and landscapes part of the “exclusion zone” 
(LeCavalier 2019, 54; Young 2019,10).

Within Finnish Lapland, these overlapping transformations produce a 
landscape suspended between residue and emergence. Abandoned 
workers’ housing, underused buildings, aged hydropower infrastructures, 
new tourism developments by international investors, extraction sites, 
transmission corridors, and new data facilities coexist within the same 
territorial field. 
The remnants of previous industrial regimes reveal shifts in labor, governance, 
and infrastructural dependency, while contemporary investments signal the 
arrival of new systems increasingly shaped by automation and exclusion. 

It is within this unstable and entangled condition that this thesis situates 
itself: understanding the data center as a territorial machine through which 
landscapes, climates, labour, and human and non-human life are reorganized.

Where the servers 
sleep
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Problem Statement

Contemporary territorial transformations are no longer legible through the 
traditional distinction between city and countryside. Territories increasingly 
operate as what Neil Brenner and Nikos Katsikis describe as “operational 
landscapes”: extended terrains continuously produced and reorganized 
through infrastructural, ecological, and computational processes (Katsikis 
and Brenner 2020). Finnish Lapland exemplifies this condition. What appears 
as remote periphery reveals itself as a strategic node within Europe’s Green 
Transition.

Climate itself becomes an operational resource: cold temperatures, long 
winters, water availability, and renewable energy are competitive assets 
within the development of Data Centers. Yet the environments they live 
from become unstable themselves, through rising temperatures, changing 
seasonal cycles, and intensified ecological pressures. The territory itself 
becomes subdivided into landscapes instructed to behave like a machine, 
while the environmental consequences remain unevenly distributed across 
local territories: disrupted salmon migration caused by dam infrastructure, 
fragmented animal migration through accelerated land clearance, reindeer 
calf mortality linked to displaced grazing routes and new infrastructural 
borders, contamination from mineral extraction and construction dust, 
and increasing pressure on fragile ecological systems already destabilized 
by infrastructural development and climate change (Fieldwork interviews 
2026). Through these infrastructures, Europe becomes simultaneously 
operationally unified and territorially fragmented (ARCH+ 2020, 53).

These transformations also produce growing socio-spatial asymmetries. 
While vast amounts of energy are extracted and distributed through global 
infrastructures, local communities continue to face rising energy costs, 
demographic decline, and increasing dependency on externally controlled 
systems. While data centers consume vast amounts of water for cooling 
during the summer months, groundwater systems already increasingly 
face pressure from extraction, rising temperatures, and changing seasonal 
cycles, leaving local communities and ecosystems increasingly vulnerable 
to infrastructural dependency and environmental instability.

Decisions shaping these territories are increasingly made at distant 
institutional and corporate scales, while their environmental and social 
consequences materialize locally. International corporations, like the EU and 
investment flows from abroad reshape the region through highly automated 
forms of development that generate limited long-term local employment. 

This thesis argues that the externalized dependencies of the data center 
on water, energy, and land must instead be understood as architectural 
and territorial questions. The project therefore asks how new forms of 
coexistence can emerge between human, non-human, and machine 
systems, and close the gap between “the land we live in, and the land we live 
from” (Latour and Weibel 2020, 8). 
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Fig. 3 The European Arctic (Google Earth 2026)
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Fig. 4 Petäjäskoski Powerplant along the Kemijoki River (Google Earth 2026) Fig. 5 Kemijoki River Aerial View (Museum and Science Centre Arktikum 1960)
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Fig. 6 Wind Farm near Sodankylä (Google Earth 2026) Fig. 7 Snowfarming Ruka Ski resort, Finland (Kangasluoma 2025)
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Fig. 8 Kittila Mine (Google Earth 2026) Fig. 9 Protests against the opening of the new mine north of Sodankylä (Nilsen 2023)
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Fig. 10 Transmission Line cutting through forest (Google Earth 2026) Fig. 11 Hydropower Infrastructure and Reservoir Systems Along the Kemijoki and Kitinen Rivers 
(Own illustration 2026)
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Relevance

Hyperscale computational development across Northern Europe continues 
to accelerate, while current regulatory frameworks largely address 
transparency, efficiency, emissions, and waste-heat reuse without providing 
spatial protocols for territorial integration. At the same time, contemporary 
debates surrounding artificial intelligence and data centers remain primarily 
focused on technological innovation, optimization, or the integration of 
civic programs within the black box itself. The broader territorial and socio-
ecological systems through which these infrastructures operate remain 
insufficiently addressed at the scale between architecture and urbanism. 
As argued by Jesse LeCavalier, “our challenge now is to offer suitably 
seductive responses, to proliferate typological inventions and to generate 
dispositional modes of practice that see the political problems of logistics 
as fundamentally architectural” (LeCavalier 2019, 55).

Simultaneously, Keller Easterling describes infrastructure space as 
operating less through isolated objects than through “repeatable spatial 
formulas” (Easterling 2014, 9).

Within this condition, architecture risks obsolescence unless it repositions 
itself as a territorial interface capable of finding new relations rather than 
merely optimizing isolated buildings. 

The thesis therefore argues that the exclusion zone of the data center itself 
can become architectural. Cooling systems, energy infrastructures, logistics, 
snow management, and environmental monitoring are not secondary 
technical questions, but spatial conditions through which planetary 
computation materializes. 

By focusing on Finnish Lapland, the research contributes to emerging 
discourse investigating how Arctic territories are increasingly repositioned 
within the future geography of computation and extraction. In doing so, the 
thesis questions what forms of architectural agency remain possible within 
landscapes increasingly shaped by automation, infrastructural abstraction, 
and systems of control. 

The contribution of the thesis lies in:
Reframing AI infrastructure as a territorial and material system
Positioning water, snow waste, and seasonal thermal cycles as 
architectural design drivers
Exploring architecture as a practice operating through friction, exposure, 
and entanglement 
Investigating how architectural interventions can engage the externalities 
and operational dependencies of computational infrastructure within the 
landscape of Lapland
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Objective

The objective of the thesis is to develop an architectural and territorial 
framework capable of spatializing these externalized operational 
dependencies and transforming them into publicly negotiable ecological and 
socio-ecological relationships. The project explores how architecture can 
operate within or as part of the exclusion zone by finding new relationships 
between infrastructure, climate, landscape and local conditions. 
Within this framework, water emerges as the central medium. Snow, 
cooling water, contamination, and seasonal water cycles are understood as 
interconnected territorial systems capable of generating new architectural 
relationships. 

The thesis does not propose a simplified technological utopia, nor a nostalgic 
return to a pre-industrial past. Instead, it positions architecture as an active 
territorial space embedded within the operational systems sustaining 
artificial intelligence and computation. By working across multiple scales, 
from territorial  infrastructures to localized situated conditions, the research 
explores how architecture can give space to new relations through which 
artificial intelligence sustains itself. 

It also questions the role of the architect, working in a field that is entangled in 
Extraction processes itself and can not separate itself anymore from those 
cycles, supply chains and environmental conditions. 
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Research Question

How can architecture engage the territorial externalities 
of computational infrastructure in Finnish Lapland along 
the Kemijoki River by redistributing operational systems 
into ecological and socio-ecological relationships?

How do operational landscapes reorganize Finnish Lapland as a strategic 
resource frontier for Europe’s green and digital transition?

How do cooling infrastructures of the data center, local water systems, and 
snow accumulation produce new ecological relations, dependencies, and 
conflicts across the territory?

How can the externalized by-products of computation be spatialized and 
internalized through new architectural and territorial hybrids?

What forms of architectural agency remain possible within landscapes 
increasingly shaped by automation and planetary computation?

Research Question

Sub-questions
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Structure of Report

The thesis is structured into four sequences moving from territorial 
systems and processes of computation toward architectural 
interventions on site. The research focuses on the corridor along 
the Kemijoki River in Finnish Lapland, between the harbour in 
Kemi and the mine in Sodankylä. Specifically focusing on a site 
in Heikkilänranta, Rovaniemi, where a hyperscale data center is 
planned.

SEQUENCE 01 — Operational Territories
Establishes Lapland not as wilderness, but as an operational landscape shaped 
by extraction, energy production, logistics, and computation. The chapter 
introduces concepts such as operational landscapes, environmental blindness, 
exclusion zones, and water as a political medium within computational 
territories.

SEQUENCE 02 — Observatories
Situates the research physically within the Kemijoki corridor through fieldwork, 
interviews, and photographic observations. The chapter translates the territory 
into situated territorial conditions and identifies local realities, and potential 
spatial synergies for architectural intervention.

SEQUENCE 03 — Layered Landscape
Investigates the local infrastructural networks, frictions, and data center 
processes surrounding the chosen site. The chapter identifies territorial 
synergies between water, snow, energy, and landscape, while exploring 
alternative systems of coexistence between the data center and the local 
territory.

SEQUENCE 04 — The House of the Machine is the Territory
Proposes architecture as the territorial support system of computation through 
hybrids between human, machine, and non-human systems, entangled within 
cycles of cooling, snow accumulation, meltwater, and heat reuse across the 
territory.
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Approach

Fig. 12 Diagram Methods (Own illustration 2026)
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Methodology

The research combines multiple methods that operate across 
scales and forms of knowledge production. The project positions 
itself as a form of critical disclosure, making visible the material 
dependencies, externalities, and frictions that underpin seemingly 
immaterial digital systems. This process allows the project to 
move between territorial scales and architectural positioning. 

1. Mapping
Mapping serves as a primary analytical tool to understand the territory as a 
system of overlapping infrastructures, resource flows, and ecological processes. 
This method allows me to identify sites of accumulation that become relevant 
for architectural intervention and understand the positioning of the data center 
in the wider territorial frame.

2. Topological Analysis of Water 
Water is examined as both material and territorial medium, ranging from the 
dam to the server. Within this framework, snow waste is understood as a thermal 
resource that forms a synergy between local waste streams and cooling 
demand of the data center.

3. Media Analysis
A qualitative media analysis of the regional newspaper Lapin Kansa (2024–
2026) was conducted with Atlas.ai to identify recurring narratives, concerns, 
and conflicts related to infrastructural development in Lapland.
Environmental impacts of data centers and industrial expansion

Pressures on local ecologies and livelihoods
Energy transition and resource extraction
Demographic and economic transformation

This method allows the thesis to examine how territorial transformations are 
represented and debated within the local discourse.

4. Fieldwork and On-Site Observation
A field trip conducted along the Kemijoki corridor (Rovaniemi–Sodankylä) 
provides further knowledge from within the territory. On-site documentation 
through photography, observation, and archive materials captures conditions 
that remain invisible in abstract datasets and planning documents. This 
empirical engagement allows the project to confront theoretical assumptions 
with lived realities. Additionally it informs the design part programmatically.

5. Interviews
Semi-structured interviews were conducted during the fieldwork with actors 
from environmental organizations, local administrations, cultural institutions, 
universities, planning agencies, and reindeer herding communities. They 
contribute perspectives on the cumulative impact of large-scale infrastructural 
developments in the past and present.

6. Typological Fragment Catalogue
During the fieldwork, recurring architectural and infrastructural typologies 
on a local level within the Kemijoki corridor were documented and analyzed 
through photographic cut-outs, and spatial observations. These included 
community houses, gas stations, water towers, worker housing, snow logistics 
infrastructures, industrial sheds, roadside services, and maintenance facilities.

7. Territorial Design and Architectural Interventions
Architectural interventions emerge directly from territorial analysis. Design acts 
as a way to translate territorial research into spatial design. The architectural 
interventions and territorial design emerge from local networks, and local 
systems already present within the territory.
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Theoretical Framework

Operational Landscapes / Extended Urbanization
This thesis understands Finnish Lapland not as a peripheral wilderness, but as 
an operational landscape produced through overlapping systems of extraction, 
logistics, energy generation, and computation. Following Neil Brenner and Nikos 
Katsikis, urbanization is no longer confined to the traditional city, but extends 
through dispersed infrastructural territories that sustain planetary systems of 
production and circulation (Katsikis and Brenner, 2020). 

Landscape as Infrastructure
Within this condition, Pierre Bélanger positions landscape not as scenery or 
untouched nature, but as an infrastructure holding processes of extraction, 
hydrology, logistics and waste (Bélanger 2017). Ecology, in this sense, becomes 
a “constructed ground” (Bélanger 2017, 226). This perspective reframes 
architecture as a territorial practice embedded within larger ecological and 
infrastructural relations, identifying synergies between different actors and uses.

Materiality of AI and Exclusion Zone
At the same time, the infrastructures of computation remain largely invisible. Ali 
Fard describes AI systems as forms of environmental abstraction that conceal 
their material dependencies behind the image of an immaterial cloud (Fard 
2023). Jesse LeCavalier’s and Liam Young‘s notion of the exclusion zone, further 
reveals how logistical systems produce territories organized around automation, 
efficiency, continuity, and control (LeCavalier 2019; Young 2019). Despite their 
territorial significance, they remain spatially opaque and politically detached 
from the landscapes that sustain them. The architectural consequence is the 
production of the black box: a sealed technical object whose internal operations 
remain inaccessible while its external territorial effects continue to expand. 
Against this invisibility, the thesis insists on the materiality of AI. Drawing on 
Kate Crawford, artificial intelligence is understood not as a virtual system, but 
as a planetary infrastructure dependent on minerals, labor, electricity, water, and 
environmental transformation (Crawford 2021).

Environmental Blindness
AI infrastructures operate through processes of abstraction that convert 
landscapes into operational datasets.  Human presence is minimized while 
environmental processes are translated into operational data. Marina Otero 
Verzier describes computational infrastructures as environments governed 
through metrics, prediction, and environmental control (Otero-Verzier 2023). 
Similarly, Shannon Mattern argues that digital infrastructures often conceal 
their material dependencies behind narratives of seamless connectivity and 
technological neutrality, therefore calling for a more situated understanding of 
infrastructural landscapes (Mattern 2022). Rather than relying solely on visual 
and operational representations, Mattern examines what such infrastructural 
systems “leave out” (Mattern 2022, 40) particularly the ecological, sensory, and 
embodied conditions obscured through processes of abstraction. 

Hydro Social Theory
Water is approached in this thesis not as a neutral natural resource, but as 
a socio-technical and political medium produced through infrastructural 
intervention. Jamie Linton argues that water does not exist independently 
from the systems that organize, measure, regulate, and distribute it (Linton 
2010). Similarly, Maria Kaika and Erik Swyngedouw demonstrate that hydraulic 
infrastructures simultaneously reorganize ecological systems and political 
relations (Kaika 2005; Swyngedouw 2009). Water infrastructures therefore 
shape not only environmental conditions, but also territorial governance, 
economic priorities, and social hierarchies. 

Entanglement / Contamination / Externalities
The project further rejects binaries between nature and technology, or purity 
and contamination. Drawing on Anna Tsing’s concept of contamination and 
entanglement, landscapes are understood as relational environments shaped 
through continuous processes of disturbance, exchange, and adaptation 
(Tsing 2015). Contamination here does not only describe toxicity, but conditions 
of unavoidable contact: between snow waste and cooling systems, rivers and 
computation, ecological cycles and digital infrastructures. As Tsing argues, 
contemporary environments are produced through and within “human-
disturbed earth” (Tsing 2015, 163). Consequently, the project produces 
territorial externalities: indirect environmental and spatial costs displaced onto 
surrounding ecologies and communities (METALOCUS 2025).

Critical Zone
Drawing on Bruno Latour’s concept of the Critical Zone, the territory is 
ultimately approached as  As Bruno Latour argues, the Earth is not a smooth 
and continuous surface, but a fragile and contested Critical Zone: “a thin biofilm 
no thicker than a few kilometers up and down” (Latour and Weibel 2020, 3).  
Architecture is therefore positioned not as a singular form-making practice, but 
as a sub-infrastructure operating within entangled metabolic systems.

Internalities
This position resonates with the concept of “internalities” (METALOCUS 2025), 
developed by Roi Salgueiro and Manuel Bouzas in the Spanish Pavilion at the 
Venice Architecture Biennale 2025, which argues that architecture should no 
longer externalize its environmental consequences, but spatialize and expose 
them. Rather than concealing operational systems behind technological 
enclosures, the thesis explores how the by-products of computation — cooling, 
storage, maintenance, sensing, evaporation, waste heat, and logistical support 
— can become spatial and civic relationships within the landscape. 
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SEQUENCE 01  
The Operational Territory



46 47The House of the Machine is the Territory Architecture in the Loop

Chapter 01
Finnish Lapland

As we are beginning to understand, territories are no 
longer defined by borders, but by the infrastructures that 
traverse them. What appears as remote landscape is in 
fact already enrolled in vast operational systems. Finnish 
Lapland no longer exists merely as a political entity, but 
as an infrastructural project, held together by grids and 
fragmented through their uneven effects.

Hypothesis
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Wilderness as a 
Strategic Asset

Historical 
Operationalization of 
Lapland

Computation and 
the New Frontier

Across Europe’s northern peripheries, a new spatial narrative is emerging—
one that frames remote territories as simultaneously green, connected, and 
available. Regions such as Finnish Lapland, long imagined as peripheral 
wildernesses shaped by forests, snow, and climatic extremes, are increasingly 
repositioned as strategic sites within Europe’s energy and digital transition. 
Within the context of the European Green Deal and the accelerating demand 
for digital infrastructures, remoteness is reframed as an asset rather than a 
limitation: low population densities imply fewer spatial conflicts, vast land 
availability suggests infrastructural flexibility, and cold climatic conditions 
promise technical efficiency through reduced cooling demands. Abundant 
hydropower and expanding fibre-optic connections further integrate these 
northern territories into global systems of energy and data exchange.

Within this framework, Lapland can be understood less as a coherent 
geographic entity than as a territory assembled through grids, corridors, 
energy networks, and systems of extraction.  Far from being isolated, the 
Arctic is deeply embedded within transnational energy infrastructures 
extending across Northern Europe. 

Over the last century, Lapland has gradually transformed into a highly 
operationalized territory. Forestry and logging infrastructures were followed 
by large-scale hydropower developments along the Kemijoki River during the 
1950s and 1960s, restructuring rivers, settlements, and regional economies 
around energy production.
Alvar Aalto’s regional plan for Lapland in the 1950s reveals how the Lapland 
region was already conceived through infrastructural systems of energy 
production, settlement distribution, and territorial modernization during 
the post-war period. Nature with its rivers and water systems  became a 
spatial driver for this expansion (Svenskberg 2025). Mining infrastructures 
extended the operationalization of Lapland territories beyond hydrological 
control toward systems of extraction and resource circulation. 

Today, the region is increasingly positioned within Europe’s green transition 
through renewable energy projects, mining developments, and emerging 
digital infrastructures. Rather than existing outside contemporary 
urbanization, Lapland has become deeply embedded within planetary 
systems of energy, extraction, and computation. 
In this context, Lapland increasingly functions as what Brenner and Katsikis 
describe as a territory reorganized through infrastructures of circulation, 
extraction, and planetary support systems. The hinterland itself becomes 
operationalized. (Katsikis and Brenner 2020)

Hydropower dams continue to regulate rivers originally transformed decades 
ago, while transmission networks, mines, wind farms, and fibre-optic 
infrastructures introduce new territorial demands and spatial hierarchies.
In this context, Lapland has become an increasingly attractive site for 

hyperscale data centers. Cold climates, access to hydropower and 
renewable energy, and existing integration into the European energy grid 
transform regions like Lapland into environments for computation. 

At the same time, the apparent immateriality of digital infrastructure conceals 
extensive territorial and ecological dependencies. As Kate Crawford argues, 
artificial intelligence remains inseparable from the material systems that 
sustain it: mines, energy grids, labor networks, waste products, and logistical 
supply chains (Crawford 2021). Crawford and Joler’s Anatomy of an AI 
System reveals artificial intelligence not as a end-product, but as an extensive 
network of different actors and processes. A data center in northern Finland 
is therefore only a small part in a bigger system. It is never only digital; it is part 
of a larger network and intensifies existing dependencies and environmental 
pressures. 

As Ali Fard describes these spatial dependencies as “the infrastructural 
palimpsest at the core of the socio-technical production of planetary 
platforms” (Fard 2023, 192). Computation therefore does not detach itself 
from territory, but produces new operational relationships between energy, 
climate, infrastructure, and landscape. Rather than replacing one another, 
they accumulate and increasingly depend on one another within the same 
operational landscape. 

On the site in Heikkilänranta, a small village along the Kemijoki River, 10km 
south of the city of Rovaniemi, this becomes explicitly spatial. The proposed 
data center site operates as a territorial intersection within the layered 
operational landscape of Northern Finland, where systems of energy 
production, logistics, extraction, ecology, and local support networks 
already converge. Infrastructure here accumulates. The quarry site itself — 
already extracted, cleared from forest, and zoned for industrial development 
— reveals that computation does not arrive within untouched wilderness, but 
inserts itself into landscapes that have long been operationalized through 
earlier cycles of extraction and infrastructural transformation.

Computation therefore intensifies existing spatial asymmetries between 
territorial burden and global circulation. While extraction, energy production, 
and environmental transformation remain territorially concentrated, their 
economic and computational benefits circulate elsewhere through planetary 
networks of logistics, capital, and data exchange. Energy generated in 
northern territories feeds distant urban centers and digital infrastructures, 
while localized mining, cooling demands, and ecological pressures remain 
embedded within the landscape itself. As authors such as Lassila argue, 
regions like Lapland risk functioning as contemporary “sacrifice zones” 
(Lassila 2025) within Europe’s digital and green transition.
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The House without 
Walls

During fieldwork in Pelkosenniemi, parts of an abandoned village house 
had been dismantled and relocated into tourist developments elsewhere in 
Lapland. What remained was less an architectural object than a fragment 
within a broader landscape of extraction and redistribution. The dismantled 
house became symptomatic of Lapland‘s contemporary territorial condition. 
Continuously reorganized through infrastructures of extraction, from 
tourism, logistics, to energy and computation. Extraction on all scales. 

The data center therefore becomes territorial before it is architectural.

Fig. 13 The House without walls (Tynkkynen 2024)
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Fig. 14 Anatomy of an AI System — Diagram illustrating the territorial, ecological, and infrastructural sys-
tems underlying contemporary artificial intelligence (Crawford and Joler 2018)
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Fig. 15 Lapland Regional Plan — Regional planning drawing by Alvar Aalto illustrating territorial 
organization along hydropower and settlement infrastructures in Lapland (Aalto 1950s a)

Fig. 16 Nature-based Electricity Production System with Reservoirs and Dams — Territorial energy 
diagram by Alvar Aalto (Aalto 1950s b)
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Fig. 17 Construction Works of the Pirttikoski Hydropower Plant Along the Kemijoki River in 1956 (Museum 
and Science Centre Arktikum 1956)

Fig. 18 Construction of the Pirttikoski Hydropower Plant During the Late 1950s (Museum and Science 
Centre Arktikum 1950s)
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Fig. 19 Headframe of the Kärväsvaara Iron Ore Mine Near Kemijärvi in 1959 (Finnish Heritage Agency 1959) Fig. 20 Mining Infrastructures in Kärväsvaara, Kemijärvi — Industrial extraction landscape during the late 
1950s (Finnish Heritage Agency 1950s)



NORTH SEA

BALTIC SEA

BELARUS

DENMARK

ESTONIA

FINLAND

GERMANY

LATVIA

LITHUANIA

THE NETHERLANDS

NORWAY

POLAND

RUSSIA

SWEDEN

UKRAINE

RUSSIA
Ensted

Kassø

Nordjyllandsværket

Idomlund

Stovstrup

Karlsgårde

Esbjergværket
Endrup

Landerupgård

Kingstrup

Tjele

Radsted

Hovegård

Kyndbyværket Glentegård

Ishøj

Vendsyssel

Ferslev

Trige

Skærbækværket

Fraugde

Fynsværket
Bjæverskov

Teglstrupgård

HC ørsted
værket

Horns Rev 1

Horns Rev 2

Studstrupværket

Anholt

Iru

Eesti

Tartu

Püssi

Vester Hassing

Askær

Harku

Sindi

Aruküla

Paide

Rakvere Püssi DC - EL2

Utsjoki

Vanttauskoski

Vaskiluoto

Seitakorva

Valajaskoski

Ossauskoski

Taivalkoski

Seitenoikea

Pyhäkoski

Haapavesi

Seinäjoki

Nurmijärvi

Petäjävesi

Visulahti

Espoo

Isohaara

Naantali

VuosaariMartinlaakso

Alholmen

Voerde

Huntorf Farge

Erzhausen

3

Wolfsburg
Stöcken

Rönkhausen

30

26

Werne-Stockum

27

42

Waldeck

Tuovila

Vajukoski

Kokkosniva

Ivalo

Petäjäskoski

Keminmaa
Sellee

Pirttikoski

Nuojua

Utanen

Pikkarala
Pyhänselkä

Jylkkä
Vuolijoki

Alapitkä

Alajärvi

Vihtavuori

Ulvila

Rauma

Hikiä

Tammisto

Länsisalmi

Kangasala

Toivila

Loviisa

Anttila

Koria
Kymi

Yllikkälä

Lieto

Inkoo

Salo

Huittinen

Isoniemi

Uusnivala

Kopula

Mussalo

Keljonlahti

Suomenoja

Salmisaari

Hanasaari

Kymijärvi

Naistenlahti

Wisaforest

Lielahti

Toppila

Tahkoluoto
Meri-Pori

Kristiina

Olkiluoto

Bergkamen

Elverlingsen

Heyden

Landesbergen

Grohnde

Wedel

Flensburg

Lippendorf

Schkopau

Emden

1 38

13
9 8

10
21

7
31

28

Pfalzdorf

Utfort

Niederrhein
Gersteinwerk

24

Linde

Opladen

37
33

Gremberghoven

14

48

52
51

15

41

49

36 29

Kusenhorst

47

25

Altenkleusheim

Bomig Setzer Wiese

Bixterheide

50
Unna

Lippborg

Gronau

Hanekenfähr

Niederlangen

Emden/Borßum

Roxel

Ibbenbüren

Hesseln

Westerkappeln

Lüstringen

Voslapp

Cloppenburg
Ost

Conneforde

Arpe

Nehden

Borken

Twistetal

Bechterdissen

Gütersloh

Bielefeld Ost

Eickum

Lage

Elsen

Ganderkesee

St. Hülfe

Unterweser

Blockland

Wechold

Hannover West

Brunsbüttel

Sottrum

Wilster West

Dollern

Itzehoe/W

Hardegsen

Göttingen

Godenau

Wolkramshausen

Klostermansfeld

Stadorf

Lahe (enercity)

Lehrte

Algermissen

Klein Ilsede

Hamburg/N
(TenneT)Kummerfeld

Audorf/Süd

Hamburg/O

Kiel/West

Kiel/Süd

Hattorf

Wahle

Krümmel

Herrenwyk

Lübeck

Schmölln

Vieselbach

Röhrsdorf

Eula

Dresden/Süd

Perleberg

Ragow

Preilack

Graustein

Bärwalde

Hagenwerder

Eisenhüttenstadt

Bentwisch

Güstrow

Lüdershagen

Lubmin

Würgassen

Pulgar

Rhede

Meppen

Bertikow

Jänschwalde

Schwarze
Pumpe

Boxberg

Verlautenheide

Braunschweig Nord

Enniger

Lauchstädt

Stendal/West

Freiberg/Nord

Vörden

BorWin alpha

Plavinu HES

Valmiera

Grobina

Broceni

Rigas TEC 1

Viskali

Bisuciems
Salaspils

Krustpils

Liksna

Rezekne

Imanta

Mazeikiai

Kauno E

Kauno HE
Bitenai

Kaunas

Jurbarkas

Alytus

Kruonis

Jonava

Telsiai Siauliai
Panevezys

Neris

Utena

Kruonio HAE

Klaipėda

BtB

Benaiciu VE

Adamselv
Skaidi

Varangerbotn

Alta
kraftverk

Kvænangsbotn

Guolasjakka

Balsfjord

Ofoten

Svartisen

Kolsvik

Tunnsjødal

Namsos

Ørskog
Aura

Høyanger

Refsdal

SkagenLeirdøla

Jostedal

Aurland 2
Aurland 1

Arna

Dale

Mauranger
Oksla

Heimsil 1

Heimsil 2

Nes

Nore

Ringerike

Ådal

Blåfalli
Børtveit

Spanne

Håvik

Sauda

Bærheim

Fagrafjell

Roskrepp

Duge

Lyse

Kvinen

Solhom

Tonstad

Røldal

Kvanndal

Kjela

Nesflaten

Kjelland

Åna-Sira

Lista

Kvinesdal
Kristiansand

Arendal

Brokke

Hekni

Jørundland

Finndøla Fjone

Kvarenes

Songa

Vinje

Tokke

Sundsbarm

Vemork

Såheim

Tveiten

Flesaker

Sylling

RødHolen

Nea

Vågåmo

Fåberg

Vardal Vang

Minne

Øvre Vinstra

HarpefossenNedre Vinstra

Rendalen

Litjfossen

Brattset

Tegneby

Hasle

Halden

Åskara

Bardufoss

Nyhamna

Hof

Fræna

Samnanger

Kårstø

Kollsnes

Dolna Odra

Bełchatów

2

Emden/Ost

Wehrendorf

Maade

Bergshausen

Ovenstädt

Meißen

Gleidingen

Lüneburg

Alfstedt

Niederwartha

Daugavpils

Lietuvos E

Vilnius

Skibotn

Kvandal

Kobbelv

Rana

Salten

Marka

Ogndal

Verdal

Eidum
Strinda

Klæbu
Orkdal

Grana

Årøy

Aurland 3

Borgund
Steinsland

Litle Sotra

Fana

Evanger

Tysso

Tjodan

Dagali

Hylen

Saurdal
Kvilldal

Husnes

Førre

Stølaheia

Tjørhom

Novle

Ostrołęka B

Krajnik

Cieplice
Świebodzice

Groszowice

Dobrzeń

Żukowice

Mikułowa

Morzyczyn

Leśniów

Gorzów

Leszno
Gronowo

Polkowice

Pasikurowice

Ostrów

Poznań
Południe

Czerwonak

Plewiska

Piła Krzewina

Bydgoszcz
Zachód Jasiniec

Dunowo

Glinki

Police

Recław

Gdańsk I
Gdańsk Błonia

Rożki

Łośnice

Piotrków

Wrzosowa

Rogowiec

Zgierz

Pabianice

Janów

Włocławek
Azoty

Kielce Piaski

Sochaczew

Podolszyce

Płock

Mory

Towarowa

Piaseczno

Mościska

Zamość

Abramowice

Chmielów

Ostrowiec
Mokre

Lublin Systemowa

Puławy Chełm

Ełk

Olsztyn

Toruń Elana

Grudziądz
Węgrowo

Olsztyn Mątki

Narew

Słupsk
Wierzbięcino DC

Huta Częstochowa

Zielona Góra CHP

Wrocław

Słupsk
Wierzbięcino

Margonin

Żarnowiec

Ostrołęka

Pątnów

Kozienice

Stalowa Wola

Tsentralnaya

Pskov

Velikoretskaya

Kingiseppskaya

Novosokol'niki

Yugo-Zapadnaya

Chudovo

Okulovskaya

Starorusskaya

Vykhodnoy

Olenegorsk

Titan

Knyazhegubskaya

Loukhi

Kostomuksha

Vyborgskaya

Medvezh'egorsk

Petrozavodsk

Syas

Tikhvin-Liteynyy

Gatchinskaya

Severnaya-330

Monchegorsk

Segezha

Kondopoga

Petrozavodskmash

Drevlyanka

Suoyarvi

Lyaskelya

Sortavalskaya

Czarna

Trębaczew

Aniołów Joachimów

Bełchatów
Kopalnia

Kielce

Radkowice

Miłosna

Opole

Novgorodskaya

Nikel

Leningradskaya

Kamennogorskaya

Sovetsk

Saint-Petersburg

Ritsem

Borgvik

Skogssäter

Timmersdala
Moholm

Kilanda

Hisingen
Stenkullen

Lindome Strömma

Horred

Uddebo

Tenhult

Hallsberg

Lindbacka

Hedenlunda

Åker

Glan

Kimstad

Bäsna Repbäcken

Morgårdshammar

Horndal

Stackbo

Starfors

Finnslätten
Himmeta

Kolstad

Svartbyn

Tuggen

Moliden

Betåsen

Hjälta

Rätan

Ånge
Nysäter

Hällsjö

Ljusdal

Ockelbo

Söderala

Valbo
Dannebo

Odensala

Tuna

Gråska

Malsta

Bredåker

Vallentuna

Kolbotten

Hall

Hamra

Ekudden

Solberga

Alvesta

Hemsjö

Barsebäck

Kruseberg

Arrie

Sege

Mörap
Söderåsen

Breared

Hurva

Stockholm

Barkeryd

Häradsbo

Nybro

Bandsjö

Vaple

Stärnö

Harku
DC -
EL1

Feda

Brest-1

Pinsk

Grodno
Juznaya

Rossj

Lida

Severnaja

Baranovichi

Ivatsevichi

Stolbtsy

Smorgon

Molodechno

Mikashevichi

Kalijnaja

Svetlogorskaja

Mozir

Miradino

Slutskaya

Koljadichi

Beloruskaja

Osipovichi

Borisov

Vostotsnaya

Zhlobin 330
Zhlobin-Zapadnaja

Mogilev-Severni,
Магілёў Северный

Mogilev 220

Vitebsk

Orsha

Polock

Grodno

Mogilev 330

Rivnenska NPP

Dobrotvirska TPP

Hrabiv

Lutsk
pivnichna

Lviv-2

Novovolynsk

Radyvyliv

Lutsk
pivdenna

Kovel

Koziatyn

Lisova

Rivne

Shepetivka

Zhytomyrska

Minskaja
TEC 5

Lapichi

Brest-2

Chornobylska NPP

Kyivska

Total

Drogenbos

Ringvaart

Avelgem

Izegem

Eeklo Noord Massenhoven

Bruegel

Rodenhuize Mercator

V.Brug

Lint Meerhout

Herdersbrug

Van Eyck

BraekGravelines Brode
Les attaques

Echinghen

Mandarins
Holque

Ruminghen
Longuenesse

Woestyne

Warande

Les Crechets

Weppes
La Croix

Borssele

Zandvliet Eindhoven

Oostzaan

Doetinchem

Drakelow

Ratcliffe-on-Soar

West Burton

Drax

Stella West

2221

Sizewell

Staythorpe

Little
Barford

East Caydon

Melksham

Minety

Fleet

Botley Wood

Lovedean

Bramley

Didcot

Cowley
Culham Jet

Bolney

7

Chessington

5

8

Iver

Amersham Main
Elstree

Watford

Sundon

11

16

Beddington

15

18

Rowdown

14

3

Wymondley

2
19

9

Washway
Farm

Daines

Feckenham

Berkswell

Bustleholm
Hams Hall

WhitegateKearsley

2

Padiham

Macclesfield

Cellarhead

Rochdale

3

1

Hutton

Westfield

Tealing

Blackhillock

Keith

Poppleton

17

Chesterfield

Coventry
Enderby

Kirkstall

13
4 15

Elland

Bradford
West

16

8 10

Grendon
Eaton Socon

Monk Fryston

12

Thornton
Creyke Beck

South Shields

Spennymoor

Norton

Tynemouth

Kintore

Eccles

West Boldon

Hart Moor

Saltholme

Hawthorne Pit

Lackenby
Greystones

Hartlepool

Sellindge

Ninfield

Pelham

24

Warley
Rayleigh Main

Braintree

Grimsby West

Burwell Main

Walpole

Canterbury North

Bramford

26

Norwich Main

Middleton

Shoreham

Great Yarmouth

1

Saltend South

Spalding North

Brigg South Humber Bank

Lynemouth

Blythe

25

Mossmorran

40

34 36
35

Crystal Rig

Offerton

Skelton G.

Rugeley

Patford
Bridge

Leighton Buzzard

Fawley

Cowes

Causeymire

Paul's
Hill

Aikengall

Bicker Fenn

Fourstones

Grangetown

Immingham

Sutton Bridge

Marchwood

4

Stevens Croft

Fawley CHP

Thanet

Greater Gabbard

Torness

Medway

Tornehamn

Tsirguliina

Šalčininkai

Oshmani

Voronovo

Nesterov

Liosna

Laleham

W. Weybridge

Osbaldwick

Didcot B

42

Dounreay

Rudnya

Knippegroen

Ängsberg

Finnböle

Höljes

Lutufallet

Charlottenberg

Eidskog

Tingsbacka

Senneby

Østkraft

Borrby

Peterborough

Stade West

Baltic 2

Rødsand 1
(Nysted)

Rødsand 2

Revsing

Svetogorskaya
HPP-11

Imatra

Hagermarsch

Wilhelmshaven

Mehrum

Straumsmo
Innset

Sildvik

Skjomen

Trollheim

Hove

Mongstad

Uvdal

Embretsfoss

Amagerværket

Anjala

Kuusaanniemi

Mertaniemi

Joutseno

Tainionkoski

Kaukopää
Pursiala

Kellosaari

Neste Porvoo

Kirkniemi

Forssa

Kaanaa

Huutokoski

Joensuu

Uimaharju

Pamilo

Jylhämä

Pälli
Nuottasaari

Raasakka

Kemi
Veitsiluoto

Metsä-Rauma

Dresden Nossener Brücke

Inesco
Exxon

Thornton bank

Bligh bank

Högåsen

Plenninge
Boländerna

Łomża

Driva

Hofstad

Hitra

Smøla Bratsberg

Framruste

Tyin

Lomen

Åbjøra
Torpa

Hunderfossen

Skollenborg

Høg-Jæren

Steinsfoss

Siedlce
Ujrzanów

Żerań CHP

Siekierki CHP

Ołtarzew

Kromolice

Karścino Pobłocie

Tymień

Karcino

Tychowo 1

Włocławek

Dychów

Tume

Ventspils

Wrocław CHP

Gdańsk 2 CHP

Karolin CHP

Lublin-Wrotków CHP

Aulepa

Dörpen/West

HelWin alpha
HelWin beta

DolWin alpha

DolWin beta

alpha ventus

BorWin beta

SylWin alpha

Horns Rev 3

Kriegers Flak

BorWin gamma

Lavianvuori

Kristinestad

Hill of
Towie

Mid Hill

Lincs

London Array

Kuusankoski

Kaukas

Harjavalta

Äänekoski

Bagn

Rånåfossen

DolWin gamma

Darłowo

Inhausen

Tessenderlo

Stevin

Ham

D.Les

Kondopoga (16)

Ust'-Luga

Luzhskaya

Khmelnytska NPP

Nedre Røssåga

Turów

Stasevang

Paldiski
wind farm

Stanisławów

Pągów

Chwiram

Hirvisuo

41

Stoke Bardolph

Horta

Szczecin CHP

Nemo1

Canterbury

Sheringham Shoal

Rigas TEC 2

Rigas HES

Isokangas

Bräcke

Östansjö

Lihula

Marszewo

Gdańsk
Przyjaźń

PelplinŻydowo Kierzkowo

Korsze

Pomorzany

Iłża II

Kabaldiku VE

<ITA>Baillie & Bernaheig</ITA>

Camster

Kilbraur

Rothes II
Rothes I

Berry Burn

Markinch

Humber GatewayHedon

King’s Lynn

Westermost Rough

Wilton

Keadby

Rye House

Djuptjärn

Ohlensehlen

Süderdonn

Wikinger

Arkona-Becken Südost

Kuolajärvi

Myllykangas

Mustilankangas

Zelenogorskaya

Banie

A. Dumont

Auvere

Włocławek CHP

Baczyna

Płock CHP

Bardy-Dygowo

Ełk BIS

Büttel

Konin

Połaniec

Loviseholm

Niedervieland

Leipiö

Korytnica

Krobia

Osieki

Musa

Doel

Avedøreværket

Strepeikiu VE
Sysos VE

Herslev

Hasle

Crystal Rig I

Koporskaya

Crystal Rig II

Teesside

Inner Dowsing

Gunfleet Sands I
Dodewaard

Meeden

Eemshaven Oude Schip

Oudehaske Zeyerveen

CDCL

Scroby Sands

Gunfleet Sands II

Didcot A

Hessenweg
Zwolle

Eemshaven/Robbenplaat

Louwsmeer Bergum Vierverlaten

Weiwerd
Delfzijl

Wateringen

Maasvlakte
Simonshaven

Crayestein

Krimpen

Bleiswijk

Vijfhuizen Diemen

Beverwijk
Lelystad Ens

Boxmeer

Maasbracht

Rilland

Geertruidenberg

Grain23 17

Gørløse

Postavy

HengeloWesterlee

TilburgCleve Hill

Persley

20

Tod Point

Humber Refinery

Cottam
7

6

14

High Marnham

10

Saltend North

Knaresborough

5

Willington

Ironbridge

Van Maerlant

Gezelle
Lillo

Heze

Kiisa Emergency
Power Plant

Teufelsbruch
MalchowHennigsdorf

Wustermark

Thyrow

Neuenhagen

Pasewalk

Siedenbrünzow

Altentreptow/Süd

Parchim/Süd

Helmstedt

PCK Schwedt

Gransee

Altentreptow/Nord

Putlitz/Süd

Ålfoten

Sogndal

Moskog

Ørsta

Kirkenes

Lubiechnia
Wielka

Resko 2

Lubartów

Orłowo

Namskogan

Surna

Praga

Förderstedt

Marke

Heinersdorf

Sandtorstraße

Rostock

Jessen/Nord

Sandershausen/Ost

Trofors

Honna

Snilldal

Åfjord

Bamble

Grenland

Husum/Nord

Lamspringe

Fedderwarden

Elsfleth/West Wyszków

Darbenai

32
KW Bergkamen

23

Datteln
22

T-Point

Thurso South

Offshore Switching Yard 1
Offshore Switching Yard 2

Öchtel

Uentrop40

46

43

44
34

35

Beeck
Schwelgern

Walsum
Zensenbusch
Ossenberg

12

Dünnwald

Halfeshof

NordLink

Diele

Wolmirstedt

Heide/West

Lindås

Porsgrunn

Rampion Wind farm

Siems

Handewitt

Spittal

Viklandet

Stord

Lio

Ertsmyra

Sjønstå

Rjukan
Mustvee

Sopi

Oslo

Kilingi-Nõmme

Medinos VE

Pabalves VE

Kanteikiu VE

Kikoniu VE

Degaiciu VE

Tuhavälja

Grytåga

Bogna

Fortun

Choczewo

Sykkylven

Modalen
Haugsvær

Follo

Bjerkreim

Stokkeland

Åsen

Kobbvatnet

Przykona 2

Biały Bór

Ryhall

12

Potęgowo Zachód

Dzierzgoń -
Stary TargRybice

Wielkopolska

Brudzew

Race Bank

Isovaara

Edinge

Avesta
Krylbo

Karlslund

39

Midtfjellet

Eidsborg

Roa

Hadeland

Balti

Viru

Bjelland

Pikeliu VE

Ruusmäe

Põhja

Breukelen Kortrijk

Tooma

Altdöbern

Øvre
Røssåga

Skillemoen

Gryfino

Ostrołęka C

Grudziądz

Fjotland

Connagil

Loch Buidhe

Strathbrora

Fetteresso

Rothienorman

New Deer

Richborough
Sellindge West

Chilling

Necton

Bulls Lodge

13

6

9

Sławoszewek

Zwartowo

Dargikowo

Jasna

Potęgowo
Wschód

Karlino

Pruszcz

Janikowo

Udanin

Dębsk

Witnica

Triton Knoll

Dudgeon

Porjus

Trolltjärn

45 16

19
11

20

18

Kottigerhook

Klixbüll_Süd

Schuby West

17

Helgum

Hageskruv

Vittersjö

Grönviken

Torpberget

Tovåsen

Olingan

Pysäysperä

Kärppiö

MallingVHS

VHN

THOR

Kiisa

Jardelund

Brokdorf

Hollandse
Kust West

Prinquiau

Ignalinos AE

Meiluskiu SE

Padvarniu SE

Naujazerio SE

Galaiciai VE

Sapnagiu VE

Antakalniskiu VE

Kamaju VE

Darguziu VE

Tytuvenai

VKJ I

Piktupėnų VE

Kellarijänkä

Nokia

Witznitz

Ullava

4

Kruopiu VE

Pielių
VE

Zagórzyca

Stara
Korytnica

Nidzica
Solar Park

Helenowo

Miłkowice

Proszówek 1

Serby 1

Lipno

Jeziórko 1

Bielice

Chociwiel

Banie 2

Adamów

Mierzyn

Młotkowo

Bąków 1

Bąków 2

Pelplin 2

Ględowo

Gromadka

Dungeness
275kV

Kemsley

Asvnæsværket

Nowogródek Pomorski

Poland
1. Bieruń
2. Łaziska
3. Jaworzno III
4. Kopanina
5. Komorowice
6. Czeczeot

GB (3)
 1. Port Dundas
 2. Easterhouse
 3. Damarnock
 4. Clydes Mill
 5. Charlotte Street
 6. Newarthill
 7. Coatbridge
 8. Neilston
 9. Giffnock
10. Busby
11. West George Street
12. East Kilbridge South
13. Whitelee
14. Whitelee Extn
15. Harting Rig
16. New Communck
17. Dalquhandy
18. Afton
19. Blackcraig
20. Gorgie
21. Bonnybridge
22. Grangemouth
23. Little Raith BES
24. Harburn Head
25. Wishaw

26. Currie
27. Strathaven
28. Galawhistle
29. Kype Muir
30. Coalburn
31. Douglas West
32. Middle Muir
33. Harestanes
34. Shrubhill
35. Cockenzie
36. Portobello
37. White House
38. Kaimes
39. Dewar Place
40. Smeaton
41. Fallago Rig
42. Fallago
43. Black Law Extension
44. Black Law
45. Kilmarnock South
46. Hunterson North
47. Hunterston East
48. Hunterston
49. Sneddon Law
50. Whitelee Extension

GB (2)
 1. Stalybridge
 2. S. Manchester
 3. Bredbury
 4. Neepsend
 5. Wincobank
 6. Sheffield City
 7. Jordanthorpe
 8. Brinsworth
 9. Norton Lees
10. Thurcroft
11. Monk Fryston
12. Thorpe Marsh
13. Stocksbridge
14. Pitsmoor

15. Templeborough
16. West Melton
17. Aldwarke
18. Flintshire Bridge
19. Connah's Quay
20. Deeside
21. Capenhurst
22. Birkenhead
23. Lister Drive
24. Rainhill
25. Carrington
26. Fiddlers Ferry
27. Rocksavage
28. Frodsham

Germany
 1. Niederaußem
 2. Rommerskirchen
 3. Frimmersdorf
 4. KW Neurath
 5. Weisweiler
 6. Oberzier
 7. Gohrpunkt
 8. Paffendorf
 9. Siersdorf
10. Dülken
11. Gellep
12. Rath
13. Zukunft
14. Bellendorf
15. Nordlicht
16. Gelsenberg
17. LMG
18. Rheinhausen
19. Uerdingen
20. Edelstahlwerk Krefeld
21. Norf
22. Lippe
23. Elmenhorst
24. Mengede
25. Pöppinghausen
26. Wambel
27. Dortmund
28. Mündelheim
29. Witten
30. Ering

31. Osterath
32. Garenfeld
33. Ohligs
34. Welper
35. Mettmann
36. Hattingen
27. Eller
38. St. Peter
39. Brauweiler
40. Ruhrzink
41. Polsum
42. Scholven
43. Emscherbruch
44. Hüllen
45. Bergmannsglück
46. Karnap
47. Bochum
48. Büscherhof
49. Eiberg
50. Kruckel
51. Rosenblumendelle
52. Selbeck
53. Oberwald
54. Karlsruhe West
55. Karlsruhe Ost
56. Wiesloch
57. Neurott
58. Altlußheim
59. Rheinau

Luxembourg
1. Oxylux
2. Heisdorf
3. Berchem
4. Schifflange
5. Bertrange
6. Blooren

22
0k

V

2x
22

0k
V

22
0+

2x
40

0k
V

220+2x400kV

220 kV

Co
nn

ec
tio

n line
refers

to
on

e of

13
units

Radial operation

220+400kV

2x220 kV

2x
22

0k
V

220+400kV

SwePol

220+400kV

70°N

65°N

60°N

55°N

50°N

70°N

65°N

60°N

55°N

50°N

40°E35°E30°E25°E20°E15°E10°E5°E0°5°W10°W

40°E

35°E

30°E

25°E20°E15°E10°E5°E0°

5°W

10°W

0 100 200 300 40050
Kilometers

Interconnected network
of Northern Europe

2024

© ENTSO-E 2024

Scale: 1:3.000.000

(as of 20/11/2024)

Information compiled under the responsibility of the Data Expert Group.

regions institution
ENTSO-E members and
observer members

European Network of
Transmission System Operators
for Electricity

Med TSO members Mediterranean Transmission
System Operators

Russia System Operators of the UPS of
Russia

Source of information

Lines and cables
Different voltages (colours)

750 kV transmission line
500 kV transmission line
380-400 kV transmission line
300-330 kV transmission line
220 kV transmission line
132-150 kV transmission line
DC-line

Different lines (for all voltages) under operation
1 circuit
Double circuit
Double circuit with 1 circuit mounted
>= 3 circuits

Additional information for all lines and voltages
Under construction (dashed)
Underground (for onshore lines and cables)

Other elements
Connection line
Phase shifter, under construction
Substation, under construction
Converter Station
Converter Station Back-to-back
Substations + Power Plants

Power plants
Symbols for under operation and under

Biogas
Biomass
Brown coal/Lignite
Coal derived gas
Fossil fuel
Fossil gas
Fossil oil
Fossil peat
Geothermal
Hard coal
Hydro marine
Hydro mixed pump storage
Hydro pure pump storage
Hydro pure storage
Hydro run of river & pondage
Mixed fuels
Nuclear
Oil shale
Other fossil fuels
Other or not listed
Solar
Solar photovoltaic
Solar thermic
Waste
Waste (non renewable)
Waste (renewable)
Wind farm

All existing power plants and those under construction with NGC (Net Generating Capacity) equal or higher than the values
indicated in the following table are displayed on the map even if they are not connected to the high-voltage network. CHP
(Combined Heat & Power) classification (coal, natural gas, biomass ...) is based on main fuel. The third column of the table
below indicates the visibility of CHP by country.

NGC threshold in MW

ICELAND
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EYV
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HOL
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HEL

OLD
KOR

NES

KOL

SOG

VAF

HRA

SIG

SUL

BUR

SVA

REY

VAR

VAT

BLA

RAU

STA

BUD

Bakki

THR

HNJ

HSA

65°N

65°N

15°W20°W25°W

15°W20°W

25°W

Other power
systems

ENTSO-E
members

Power systems

* this designation is without prejudice to positions on status, and is in line with UNSCR 1244 and the ICJ Opinion
on the Kosovo Declaration of Independence.
** data as of 2019
*** synchronisation with Continental Europe in 2025

Country CHPs included Non renewable Renewable Country CHPs included Non renewable Renewable
Belarus** n.a. n.a. n.a.
Russia** n.a. n.a. n.a.
Albania yes 95 2
Austria n.a. 50 20
Bosnia & Herzegovina yes 100 30
Belgium no 100 100
Bulgaria yes 75 60
Switzerland no 100 100
Cyprus n.a. 100 30
Czech Republic no 150 30
Germany yes 200 100
Denmark yes 70 160
Estonia*** yes 70 15
Spain no 65 50
Finland yes 100 50
France yes 150 80
GB (England & Wales) yes 30 30
GB (Northern Ireland) yes 30 30
GB (Scotland South) yes 30 30
GB (Scotland North) yes 10 10
Greece yes 100 25

Croatia yes 90 10
Hungary yes 50 50
Ireland n.a. 80 15
Iceland no 10 10
Italy n.a. 100 50
Lithuania*** yes 35 20
Luxembourg yes 100 50
Latvia*** yes 45 95
Montenegro no 10 10
The Republic of
Northern Macedonia

yes 100 0

The Netherlands no 100 50
Norway no 50 50
Poland yes 200 50
Portugal yes 100 50
Serbia yes 108 23
Sweden n.a. 100 100
Slovenia yes 80 10
Slovak Republic yes 100 100
Turkiye yes 100 50
Ukraine n.a. n.a. n.a.
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Fig. 21 Global Submarine Cable 
Network — Map illustrating 
submarine communication 
infrastructures (TeleGeography 
2024)

Fig. 22 Northern European Transmission Infrastructure 
Map (ENTSO-E 2024)

Fig. 23 Atlantropa Proposal — Conti-
nental hydropower vision by Herman 
Sörgel (Sörgel 1932)

Fig. 24 Map of ENEROPA — Territorial energy vision by 
OMA/AMO (OMA/AMO 2014)
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Fig. 25 MAP (Own illustration 2026)

ENERGY GRID AND 
SETTLEMENTS
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TERRITORIAL 
CROSS SECTION

Fig. 27 Territorial Cross Section of Operational Landscapes (Own illustration 2026)
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Fig. 26 MAP (Own illustration 2026)

„NO MAN´S LAND“
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Fig. 28 Site Plan Valajaskoski (Own illustration 2026) Fig. 29 Site Plan Pirttikoski (Own illustration 2026)

Valajaskoski Power Plant, 
Rovaniemi

Pirttikoski Power Plant, 
Rovaniemi

ACCUMULATION OF 
INFRASTRUCTURES
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Fig. 30 Siteplan Valajaskoski with planned Data Center (Own illustration 2026)

THE HOUSE OF THE 
DATA CENTER - 
CHOSEN SITE



We are no longer asked to observe landscapes, but to 
measure them. Sensors replace perception, and data 
defines what can be seen. What escapes measurement 
risks disappearing. Yet the more precisely the world is 
captured, the more it eludes us.

Hypothesis
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Chapter 02
Environmental Blindness
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Fig. 31 Control center of computer rooms’ air conditioners (Beyondtech 2016)

THE HOUSE OF THE 
DATA CENTER - 
EXCLUSION ZONE

Fig. 32 Interior space Hamina Data Center (Beyondtech 2016)
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Fig. 33 Colorful Pipes transporting water (Beyondtech 2016) Fig. 34 Server in Google Data Center Eemshaven Netherlands (Google 2026) 
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The Human 
Exclusion Zone

The Control Room / 
Landscape as Data

Artificial Natures 
/ Cartesian 
Enclosures

Hidden behind security perimeters, cooling systems, and controlled interiors, 
contemporary data centers operate as highly regulated environments 
optimized for continuity rather than human occupation. Their spaces are 
defined less by thermodynamic stability and infrastructural control. While 
sustaining everyday digital life elsewhere for the human, these architectures 
increasingly withdraw from societal visibility.

Infrastructure does not only organize flows in the territory, but also 
the conditions of their visibility. As Niklas Maak argues, the defining 
architectures of contemporary society, like the data center no longer 
appear as collectively symbolic spaces such as churches, stations, or civic 
institutions, but increasingly withdraw into invisible systems of capital, 
logistics, and computation (Maak 2022). Data centers on the one hand 
sustain contemporary everyday life while they on the other hand remain 
spatially distant from public visibility. 

As Jesse LeCavalier describes, contemporary logistical environments 
increasingly function as exclusion zones: architectures optimized for 
automation, operational continuity, environmental control, and efficiency 
rather than human occupation (LeCavalier 2019). Hidden behind security 
perimeters, cooling systems, and controlled interiors, infrastructures such 
as data centers, dams, mines, and transmission networks become black-box 
environments in which human presence becomes secondary to operational 
performance (LeCavalier 2019).  As Liam Young describes, they operate as “a 
world of information trapped behind a non-disclosure agreement, a formless 
facade and a security-patrolled fence” (Young 2019, 59).

Yet Data Centers and the cloud cannot be rendered invisible, as Kate Crawford 
notes, as they are deeply rooted in and running on “the exploitation of human 
labour” (Crawford 2021, 32). Labeling data, logistics, and the supply chain is 
in fact deeply human. From truck drivers, to technicians, to workers in India 
labelling our data to train AI. Or as Jenny Odell puts it into words, they are 
“deeply fully human at the same time” (Odell 2019, 35).

Next to the conclusion zone, the landscapes these infrastructures live from 
are no longer experienced directly, but through technologically mediated 
systems of control, sensing, and prediction. Satellite images, remote sensing 
technologies, and computational interfaces detach territory from lived 
experience, reducing complex environmental relations into measurable 
surfaces and operational datasets.

Bruno Latour describes this condition as a shift from situated perception 
toward “sliding abstraction” (Latour and Hermant 2006, 9). These operational 
landscapes are not neutral or purely technical environments, but spatial 

systems structured through specific regimes of governance, management, 
and control. As Shannon Mattern argues, technical landscapes “index, 
materialize, and even render perceptible, the logics behind their own 
organization, management, and use” (Mattern 2022, 39). Their spatial 
organization reflects not only infrastructural requirements, but also “specific 
protocols of operation, legal codes, and systems of administration” (Mattern 
2022, 39). The territory is framed not as lived thickness, but as a computable 
surface. 

This abstraction is not neutral. As Ali Fard argues this abstraction ”is 
necessary for its representation” (Fard 2023, 134). Environmental blindness 
is therefore not a flaw but a structural requirement: systems operate by 
excluding what cannot be measured, standardized, or optimized. 

Projects such as Haus-Rucker’s OASE No. 7 reveal an early architectural 
fascination with technologically mediated environments. Inflatable 
climate bubbles and artificial atmospheres no longer positioned nature as 
something directly encountered, but as something technologically filtered 
and environmentally managed. 

Similar spatial logics reappear today within greenhouse infrastructures 
retrofitted for server heat reuse, insulated tourist interiors, and computational 
environments optimized through continuous climatic control. Architecture 
increasingly separates humans from direct environmental exposure 
while simultaneously simulating intimacy with nature. Furthermore As 
Marina Otero-Verzier describes, such architectures operate as “Cartesian 
enclosures” (Otero-Verzier 2023, 115), where buildings become optimized 
interior climates detached from their territorial surroundings. 

Rather than existing as opposites, nature and digital infrastructures become 
increasingly entangled through systems of sensing, optimization, and 
environmental management. The landscape itself becomes a controllable 
climatic medium. While the natural, the artificial, the machine and the human 
blindfold themselves from each other. What appears stable and optimized 
within operational models persists on site as seasonal, contested, and 
continuously shifting. The more precisely the territory is measured, the more 
it resists complete translation. The more it eludes what cannot be seen, and 
the more we distance ourselves from reality.

As Shannon Mattern suggests, sensing must occur from within rather than 
at a distance (Mattern 2022). This requires a shift from abstract monitoring 
toward local observation.



Fig. 39 Project Cybersyn, 
Opsroom, Chile, 1973 (Barco 
2021)
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Fig. 35 Arctic Houses near 
Luosto (Own photography 
2026)

Fig. 36 Mechanical Turk 
— Historical automation 
apparatus exposing hidden 
human labour (Kempelen 1770 
reproduced in Crawford and 
Joler 2018)

Fig. 37 Collecting and Labelling 
Data (Augumented AI 2023)

Fig. 40 Haus-Rucker-Co, OASE 
No.7 (1972) (Elephant Media 
2022)

Fig. 38 Leibniz Supercomputing 
Centre, Munich (Bruno 2025)



82 83The House of the Machine is the Territory Architecture in the Loop

Fig. 41 Environmental Blindness (Own illustration 2026)

ENVIRONMENTAL 
BLINDNESS
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Summer
Increased Water Dependency
Chillers activated
Evaporation increases
Thermal stress rises

Winter
Outside Air Cooling
Direct Cold Air Intake

Fig. 42 Components Data Center(Own illustration 2026)

COMPONENTS OF 
THE MACHINE



It would be a mistake to think of a river as simply flowing. 
In Lapland, water is captured, regulated, frozen, stored, 
and redirected through overlapping systems. From dam 
to data center, water in its different states no longer 
operates as part of a natural cycle, but as a medium 
embedded within infrastructures of energy, cooling, and 
computation. 

Hypothesis
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Chapter 03
Waters of Computation
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Fig. 43 The World without Water (Den Aardkloot van water ontbloot), 1694 by
Thomas Burnet (Crawford 2021, 238)
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Water Does Not 
Simply Flow

The Data Center as 
Hydraulic Monument

Rivers become cooling systems, snow becomes a natural cooling medium. In 
Lapland, computation increasingly integrates itself into an already regulated 
hydrological landscape.

Water is not simply a natural resource moving through neutral landscapes, 
but a socio-technical and political medium through which territories are 
organized. As Jamie Linton argues, water is “what we make of it” (Linton 2010, 
9), shaped through cultural, technological, and infrastructural practices. 
Building on this, Erik Swyngedouw demonstrates how the regulation of water 
simultaneously regulates access to energy, territory, labour, and ecological 
stability, unevenly distributing environmental burdens and infrastructural 
benefits across regions (Swyngedouw 2009). Water therefore operates 
not outside society, but within systems of governance, extraction, and 
modernization.

Maria Kaika further argues that rivers are “neither purely natural nor purely 
a human product; something that is materially produced as a commodity 
(and thus subject to social relations of production), but socially constructed 
as part of nature” (Kaika 2005, 53). Rivers emerge as hybrid socio-natural 
infrastructures shaped through technical intervention, political ambition, 
and territorial management. Hydropower dams, in this context, become 
“iconic embodiments of, and shrines to, a technologically scripted image and 
practice of ‘progress’” (Kaika 2005, 28), transforming rivers into regulated 
flows of energy while standardizing seasonal variation and displacing 
ecological consequences territorially.

In Lapland, these transformations remain clearly legible along the Kemijoki 
River. Throughout the twentieth century, hydropower modernization 
reorganized river dynamics for national energy production, severing 
salmon migration routes, increasing flooding, and restructuring settlement 
patterns across the region. At Pirttikoski, the construction of the dam was 
accompanied by worker settlements that embedded energy production 
directly into everyday life through housing, water filtration systems, 
supermarkets, saunas, and communal facilities. The river therefore operated 
not only as a geographical feature, but as territorial infrastructure organizing 
labour, settlement, and social reproduction.

These developments were closely tied to post-war reconstruction and 
regional modernization. In 1945, Alvar Aalto led the replanning of Rovaniemi 
and later developed the Regional Plan of Lapland, aiming to integrate 
industrialization, settlement, infrastructure, and landscape into a coherent 
territorial vision. Rather than treating Lapland as a remote periphery, Aalto 
approached it as a connected territory structured along the river and its 
infrastructural systems (Svenskberg 2025). Nature and infrastructure were 
not conceived as opposites, but as interdependent components within a 

broader project of modernization.

Today, many of these infrastructural landscapes persist under changing 
economic and technological conditions. Media analysis demonstrates 
that water-related concerns remain central within public discussions 
surrounding infrastructural development in Lapland. Recurring issues 
include groundwater contamination, ecological impacts of hydropower 
regulation, mining runoff, and increasing industrial pressure on freshwater 
systems. At the same time, settlements once organized around hydropower 
maintenance have gradually fragmented as labour systems became 
centralized and increasingly automated. Fieldwork interviews revealed 
how houses remain vacant throughout winter months, while local services 
disappeared alongside the workers they once supported.

The river therefore continues to operate as territorial infrastructure, but 
under new operational logics increasingly shaped by automation, extraction, 
and environmental management. Within this already regulated hydro-
social landscape, data centers introduce a new phase of infrastructural 
transformation in which rivers, groundwater, and snow become integrated 
into systems of computational cooling and thermal control.

Contemporary data centers extend rather than disrupt this hydraulic 
trajectory. The data center requires vast quantities of water and cooling 
capacity in order to maintain continuous computational operation. Most 
hyperscale facilities operate through heat-exchange systems in which 
water absorbs thermal loads from servers before being cooled, filtered, 
and recirculated through continuous cooling loops. As servers operate 
continuously, large amounts of heat are generated that must constantly 
be removed in order to maintain stable computational performance. While 
winter temperatures allow the use of cold outside air in Lapland, summer 
peaks increasingly depend on water drawn from already regulated rivers and 
groundwater reserves.

Water links river, reservoir, grid, and server into a continuous chain.

In many ways, the contemporary data center operates as a new hydraulic 
monument. Like the dam, it regulates water and depends on continuous 
environmental regulation and territorial support systems. Yet unlike the 
monumental visibility and architecture of hydropower infrastructures, 
computational architectures increasingly withdraw behind controlled 
interiors and exclusion zones as argued in the previous chapter. 

Across the territory, water becomes redirected, delayed, filtered, exposed, 
stored, and extracted through overlapping systems of environmental 
management. Within these water topologies, the data center emerges as 
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a parasitic element that attaches itself to inherited hydrological capacities 
of storage, cooling, and energy production while displacing many of its 
environmental consequences across the landscape. As Bélanger argues, 
landscape increasingly functions as a medium through which natural systems 
are reorganized to support infrastructural processes (Bélanger 2017). The 
river, the climate, the snow become active parts of the functioning of the data 
center.

The promise of renewable energy and cold climate conditions in Lapland 
therefore conceals a more fragile territorial reality. Despite air cooling during 
winter months, computation still depends on extensive cooling capacities, 
water extraction, and environmental regulation during warmer periods. The 
ecological consequences of these dependencies increasingly accumulate 
across rivers, groundwater systems, and local landscapes.

Snow already functions as a seasonal climatic agent within the cooling logic 
of Data Centers in northern territories. Stored across winter months, it can 
operate as a thermal buffer during summer periods. Similar systems have 
been explored in Japan, where accumulated snow is preserved and reused 
as a passive cooling medium for data centers, demonstrating how frozen 
water can function as long-term thermal infrastructure. The Japanese 
“Yukimuro” technique, for example, uses stored snow to maintain stable 
low temperatures throughout the year (Government of Japan 2022). More 
recently, the architecture office Kei Kaihoh has translated this principle into 
contemporary architectural structures.

Within Lapland, snow accumulation along roads, logistical corridors, and 
urban edges around Rovaniemi begins to establish new relationships 
between winter maintenance systems and future computational cooling 
demands. Snow therefore no longer appears solely as seasonal excess, 
but as a stored environmental resource capable of redistributing cooling 
capacity across time. Through its thermal mass and insulating properties, 
accumulated snow becomes a medium through which seasonal climate, 
infrastructure, and computation are increasingly interconnected.

Frozen Water - Snow 
as Thermal Medium



Fig. 44 Power Plant Along the Kemijoki River, 1960s (Finnish Heritage Agency 1960)

Fig. 45 Savukoski Along the 
Kitinen River 1930s (Arktikum 
Science Centre 2026)
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Fig. 46 Pirttikoski, Rovaniemi — Photograph by Tauno Stenroth, 1960s.(Arktikum Science Centre 2026)
Fig. 47 Worker Houses at Pirttikoski Rovaniemi (Own photography 2026)

Fig. 48 River Towards Kemi by Alvar Aalto (Aalto 1950s a)
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Fig. 49 Media Analysis Diagram (Own illustration 2026)

Aim: 
Identify how large-scale infrastructures (energy, mining, data, 
transport) along the Kemijoki corridor are discussed in rela-
tion to social impacts, territorial conflicts, perceptions, and 
everyday life.

Timeframe: 2021-2026

Search Topics: Hydropower / Mining / Grid / 
Road / Data Center / Housing / Labour

Source: Regional newspaper Lapin Kansa

Dataset: 150 coded articles

Method: Qualitative coding and 
thematic clustering with Atlas.ti

2nd Cycle: Focused analysis on 
local concerns and water concerns

MEDIA ANALYSIS
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Fig. 50 Hydropower Infrastructure and Reservoir Systems Along the Kemijoki and Kitinen Rivers 
(Own illustration 2026)

RIVER AS 
INFRASTRUCTURE
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Fig. 51 Rovaniemi Regional Map (Own illustration 2026)

SNOW WASTE 
STREAMS



Fig. 52 Anatomy of the Dam (Own illustration 2026)
Fig. 53 Anatomy of the Data Center (Own illustration 2026)
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ANATOMY OF THE 
DAM AND 
DATA CENTER
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Fig. 54 Snow Storage Interior by 
Kei Kaihoh (Suizu 2023)

Fig. 55 Snow Storage Exterior by 
Kei Kaihoh (Suizu 2023)

Fig. 56 Schematic drawing 
of Snow Storage System 
(Skoksberg 2001)
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SEQUENCE 02 
Observatories



Fig. 57 Map of Fieldtrip (Own illustration 2026)
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Entering the LandIn order to complement the spatial mapping and media analysis conducted 
during the initial phase of the research, a field trip to Northern Finland was 
carried out in March 2026. The journey followed the Kemijoki river corridor 
from Rovaniemi toward Sodankylä. The field trip aimed to move beyond the 
position of the architect as a distant observer. Instead of operating from a 
conceptual control room, the research sought to experience the territory 
directly through weather, social interactions and distances. Travelling 
through the landscape revealed aspects that remain invisible within remote 
analysis alone.

During the field trip, a series of site visits and informal conversations 
were conducted. These encounters provided insights into how global 
infrastructural developments intersect with local livelihoods and ecological 
systems. It became evident how difficult it is to understand all the challenges. 
The impression was, it can not be seen black an white. While the region is 
dependent on extraction and new investments as well as tourism, the effect 
and burden it has on the landscape is clearly visible. Energy peaks, black outs 
and military presence shaped my visit. The landscape felt like the nexus of 
our future and today. It was difficult to feel all these different perspectives of 
the place next to each other. Local memories and tourist stories make the 
place feel as artificial as it feels real.

Unexpected discoveries, archive images, locally produced maps 
documenting historic buildings and local resistance, revealed additional 
layers of the region’s spatial history. My observations mainly focused on the 
local networks and service architectures that make everyday life possible. 
From coffee place visits to gas station stops, and water towers, the landscape 
is not only the infrastructures we see from the top and not the tourist arctic 
safari that is sold on social media. It‘s this in between that I encountered that 
makes one layer of all these others and acts as a connector.

Throughout the fieldwork one recurring theme remained present: hope. 
Despite the many challenges facing the region the people I met expressed 
a strong commitment to maintaining local culture, community life, and 
connection to the landscape. “Living here is a choice” (Fieldwork interview 
2026). This choice often involves balancing economic opportunities with the 
preservation of identity, nature, and cultural traditions. Many of the people I 
spoke with were deeply aware of these tensions and actively searching for 
ways to navigate them. Maybe the role of the architect may lie in understanding 
contexts, connecting people, and translating complex systems into spatial 
possibilities.

The fieldwork clarified something fundamental: landscapes such as Lapland 
cannot be understood through a single narrative. Understanding all the 
layers is the first step towards imagining how future infrastructures might not 
only extract resources from the region but also contribute to supporting the 
communities and landscapes that sustain them.

During the trip, I was told that even as an outsider, I had come to understand 
this place—the people, their lives, and their struggles. And that even if I am 
the only one whose perspective shifted through this journey, perhaps that 
alone is already a success. I came with a lot of questions and left with even 
more. What is this place going to look like tomorrow between climate change, 
material extraction and energy production? How much is still invisible to me? 
How can we save places like that with all their richness and at the same time 
invest into our future?

Together, these materials form an empirical layer of the research that 
complements the territorial analysis and informs the identification of the 
program for the architectural intervention. The insights gathered during the 
journey were documented in the following photobook.
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MOODBOARD - Images taken by author along the fieldtrip
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PHOTOBOOK Images all taken by author
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SEQUENCE 03
Layered Landscape



Behind the apparent automation of energy and 
computational systems lies a dispersed network of 
architectures that sustain labour, maintenance, mobility, 
and everyday life across the territory. Small scale 
architectures provide functions that make life for the 
human and non-human possible and that are part of a 
larger territorial network.

Hypothesis
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Chapter 01
Support Typologies
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Local NetworksAlong the Kemijoki corridor, a dispersed network of everyday infrastructures 
supports life within the territory. Roadside gas stations, community 
houses, antennas, pumping stations, snow trucks, worker housing, and 
storage buildings form a subtle yet critical layer between large-scale 
infrastructural systems and local everyday practices. While energy grids, 
extraction industries, and data infrastructures reorganize the territory at a 
planetary scale, these smaller architectures sustain forms of maintenance, 
coordination, repair, and social interaction on the ground. They operate as 
territorial support systems: spaces where logistical, ecological, and social 
processes intersect within the everyday life. Individually, these elements 
may appear disconnected or even mundane. However, when considered in 
relation to one another, they begin to expose the logic of the local network 
and their importance.

Fig. 58 Local Networks (Own illustration 2026)



CATALOGUE
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Images all taken by author
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KYLÄTALO

Service:
The kylätalo functions as a shared social infrastructure within 
dispersed rural settlements. Maintained collectively by local 
associations, it provides space for meetings, celebrations, storage, 
and emergency support. While modest in architectural expression, 
its role within the territory is significant. The building operates as 
a stable social anchor within an otherwise dispersed landscape, 
supporting forms of collective maintenance and local governance 
that extend beyond formal institutions. Due to the demographics, 
old school buildings also get transformed into community houses.

COMMUNITY
SHELTER

GAS STATION

Service: 
Positioned along long infrastructural corridors, roadside gas 
stations operate as hybrid nodes of mobility, logistics, and social 
exchange. They serve truck drivers, tourists, workers, and local 
residents simultaneously, creating temporary points of interaction 
within otherwise fragmented territories. Beyond fueling vehicles, 
these spaces support communication, maintenance, food 
distribution, and logistics.

STORAGE 
LOGISTICS
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THERMAL 
SHELTER

THE SUMMER BARN

Service: 
The summer barn represents a seasonal architectural typology. With 
a pyramidal roof the warm air rises upwards.  In spring, when the snow 
melted, the cows spent their summer nights in the barn, sheltered 
from mosquitos or other predators. Unlike permanent infrastructural 
systems optimized for continuous operation, the summer barn 
operates through seasonal use and thermal responsiveness.

AITTA

Service: 
The aitta, a traditional Finnish storage building, reflects a spatial 
logic of anticipation and seasonal preservation. Historically used 
for storing food, tools, and harvested materials, these elevated 
timber structures formed part of a distributed system of storage 
embedded within everyday rural life.

STORAGE
AGRICULTURE
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ANTENNA

Service: 
Antennas and transmission towers punctuate the forests and 
roads of Lapland, connecting remote territories to wider systems of 
communication, sensing, and data exchange. While highly visible 
within the landscape, the networks they support remain largely 
invisible. They operate less as singular objects than as part of a 
continuous infrastructural field linking climate, logistics, energy, 
and computation across vast distances.

CONNECTIVITY 
LANDMARK

WATER TOWER

Service:
Many water towers in Lapland were built during the post-war 
modernization of Northern Finland, supporting new settlements, 
hydropower developments, and expanding infrastructures. By 
storing and distributing water through gravity, they enabled 
everyday life across remote territories. Rising above the forest, they 
remain visible markers in the landscape.

HYDRO 
STORAGE 
LANDMARK
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WATCH TOWER

Service:
Watch towers appear across the forests and open landscapes 
of Lapland as points of observation and territorial oversight. 
Elevated above the terrain, they support monitoring, orientation, 
and maintenance across large distances, revealing how remote 
landscapes are continuously managed through systems of visibility 
and control.

OBSERVATION 
LANDMARK

TRUCKS

Service: 
Trucks move continuously across the long infrastructural corridors 
of Lapland, connecting mines, forests, harbours, energy sites, 
and dispersed settlements. More than vehicles of transport, 
they sustain the circulation of materials, food, fuel, and industrial 
resources across vast territorial distances. Roadside stops, parking 
areas, and service stations form part of this logistical network, 
supporting the rhythms of mobility, labour, and maintenance 
required to keep the operational landscape functioning.

MOBILITY
LOGISTICS
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SAUNA

Service: 
The sauna is a common social and thermal space in Lapland. 
Used for washing, heating, and gathering, it forms part of everyday 
life across homes and communities.

THERMAL
COMMUNITY 

SUPERMARKET

Service: 
Supermarkets operate as critical nodes of everyday infrastructure 
within the dispersed settlements of Lapland. Supplying food, 
materials, and essential goods across large distances and harsh 
seasonal conditions, they support both local communities and 
transient workers connected to the region’s infrastructures of 
energy, extraction, and logistics. Beyond their commercial role, 
they function as spaces where everyday life, mobility, and territorial 
support systems intersect.

COMMUNITY
FOOD
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REFRIGERATOR

Service: 
Refrigerators are critical local infrastructures in Lapland. They 
preserve berries, fish, mushrooms, and meat harvested during 
the short summer season and other foods, making food storage 
possible throughout the long winter months. The cold becomes a 
resource for survival.

THERMAL
STORAGE 

DRONES

Service: 
Drones increasingly operate across the landscapes of Lapland as 
tools for monitoring, maintenance, and environmental observation. 
Used for surveying infrastructure, tracking reindeer movement, 
mapping terrain, and inspecting remote sites, they extend 
systems of sensing and control across large territorial distances. 
Through aerial observation, the landscape becomes continuously 
measured, monitored, and operationalized.

OBSERVATION 
MONITORING 
DEVICE



In Lapland, infrastructures, ecological cycles, and local 
networks overlap,  produces frictions, externalities, and 
unequal territorial burdens, but also open the possibility 
for new forms of spatial and ecological relationships.

Hypothesis
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Chapter 02 
Frictions
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Entangled 
Landscape

Entangled 
Landscape

Externalities to 
Internalities

“The problem is not only one project. It is the accumulation of many projects 
in the same landscape.” (Fieldwork 2026)

Within the operational landscape of Lapland, different systems overlap 
without fully aligning, revealing a territory that is not smooth or continuous, 
but fragmented and contested. 

What Bruno Latour describes as the Critical Zone becomes directly 
observable within the landscapes of Lapland. Rivers, infrastructures, 
ecologies, and local practices no longer operate as separate systems, but 
continuously shape and depend on one another and are part of the same 
(Latour and Weibel 2020).

These relationships become particularly visible at territorial interfaces such 
as dams, transmission corridors, road crossings, extraction sites, and the 
edges of new developments, where different spatial and environmental logics 
overlap without fully aligning. Disturbance emerges through „unpredictable 
encounters” (Tsing 2015, 20) between global systems and local realities. As 
Anna Tsing argues, disturbance is not simply failure but generative, ”realigns 
possibilities for transformative encounter” (Tsing 2015, 152).

Building on this shift, landscape can no longer be understood as a stable 
baseline disrupted by external forces. Instead, disturbance becomes the 
condition of the landscape itself. What constitutes acceptable change for 
energy production or economic growth may simultaneously represent a new 
opportunity.

Interviews and local reporting reveal the cumulative pressure produced 
by overlapping developments including mining, wind energy, tourism, and 
emerging data center infrastructures. At the same time, they also reveal 
distributed forms of resilience operating through maintenance, adaptation, 
and local knowledge. (Fieldwork 2026)

As discussed in previous chapters, the data center functions through the 
externalization of cooling, energy production, water extraction, sensing, 
and territorial maintenance. In Lapland, these externalities accumulate 
spatially through altered river flows, disrupted migration routes, increasing 
infrastructural energy demands, and waste heat generated by the planned 
data center. Groundwater pressures, contamination, and the gradual erosion 
of local ecologies and practices further intensify these conditions.

At the same time, these by-products reveal potential spatial relationships 
between infrastructures, ecologies, and local practices. Pierre Bélanger 
argues that contemporary infrastructures increasingly operate through 
synergies between environmental and material flows in order “to generate 
multifunctionality and interoperability” (Bélanger 2017, 459).

The site in Hietavaara, positioned between the Kemijoki River, the 200kV 
transmission corridor, the Valajaskoski hydropower plant, National Road 
No. 4, agricultural fields, forestry operations, and existing industrial 
zones, condenses many of the frictions and infrastructural relationships 
identified throughout this research. It appears simultaneously connected 
and fragmented: deeply integrated into planetary systems of energy, 
computation, and resource circulation, while remaining spatially dispersed 
and environmentally segmented at the local scale. Existing infrastructures 
already establish the territorial logic upon which the proposed data center 
depends. National Road No. 4 and Road 926 support truck circulation, 
industrial maintenance networks, and regional connections between 
Rovaniemi, Tornio, and surrounding settlements. Simultaneously, the 
transmission corridor cutting through the forest distributes electrical 
capacity across the territory while producing cleared spatial corridors 
capable of accommodating additional pipes, cooling infrastructures, and 
service networks.

Furthermore, cooling loops from the data center can connect to accumulated 
snow waste collected from Rovaniemi and surrounding settlements, as 
discussed in Sequence 01. Waste heat supports localized cultivation and 
new climatic environments. Greenhouses become new actors within the 
landscape, responding to increasing demands for regional food production, 
while monitoring infrastructures overlap with reindeer observation, drone 
networks, and environmental sensing systems — recurring concerns raised 
throughout fieldwork interviews conducted during March 2026. Septic fields, 
groundwater systems, and filtration landscapes become integrated into 
larger hydrological cycles operating across the site, reducing pressure on 
river-based cooling systems and limiting contaminated snow runoff entering 
the Kemijoki River.

This shift from linear extraction toward circular metabolism requires 
the synchronization of uneven temporal and spatial systems. Industrial 
infrastructures operate continuously, while ecological and social systems 
remain seasonal and cyclical. Architecture therefore operates as an interface 
between these uneven systems, capable of redirecting and synchronizing 
operational by-products with local ecological and social cycles. In this 
sense, Bélanger’s spatial imaginaries — where “buildings become batteries, 
highways rolling warehouses, landfills goldmines, suburbs stormwater 
sponges, forests carbon sinks, and city coastlines estuarine aprons” 
(Bélanger 2017, 459) — become less speculative metaphors than territorial 
design logics.
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“Living here is a choice. You need to understand 
that it changes your relationship to space and 
time.”

“The problem is not only one project. It is the 
accumulation of many projects in the same 
landscape.”

“A house is not only architecture. It carries the 
stories and memories of the place.”

“Lapland is sold as winter and snow, but there is 
much more here during the rest of the year.”

Fig. 59 Interview Analysis (Own illustration 2026)

Quotes from Interviews conducted during the fieldtrip. March 2026



172 173The House of the Machine is the Territory Architecture in the Loop

Temporal Mismatch

•	 long-term thinking missing
•	 reuse
•	 heritage
•	 cumulative impacts over time
•	 long-term ecological damage
•	 short-term project cycles
•	 projects come and go
•	 mining temporary vs long term 

effects
•	 seasonal life vs permanent 

infrastructure
•	 seasonal tourism
•	 fluctuating climate
•	 unstable economies
•	 reactive planning^
•	 300-year settlement vs 30-year 

mine
•	 long-term life vs short-term 

extraction

Externalisation

FragmentationExclusion

•	 non-profit driven
•	 alternative values
•	 green transition driven
•	 minerals + energy demand from 

outside
•	  local burden
•	  energy produced locally not used 

locally
•	 toursim reshapes identity
•	 -decisopns driven from elsewhere
•	 tourism narratives created 

externally
•	 energy markets external
•	 local dependency
•	 mining economy
•	 gloabl dependency
•	 geopolitics
•	 mining benefits temporary
•	 damage remains local

•	 distributed villages
•	 isolated places
•	 reindeer routes blocked
•	 grid lines
•	 district division
•	 infrastructure overlap
•	 land ownership frgamendted
•	 gaps in the grid
•	  infarstructure cuts landscape
•	 community divisions
•	 abandoned housing
•	 ghost towns
•	 uneven development
•	 monofunctional system
•	 loss of diversity
•	 river systems broken
•	 traditions lost
•	 economic shifts

•	 self-organization
•	  local initiatives
•	 autonomy
•	 resilience
•	 mediation needed
•	 negotiation needed
•	 local adpt, dont decide
•	 ack of control over development
•	 uncertainty about decisions
•	 lack of imagination
•	 resistance to change
•	 external decision making
•	 local knowledge in building
•	 adaptation over time

INTERVIEW
ANALYSIS 
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EXCLUSION ZONE

OUTSIDE THE EXCLUSION ZONE
DESIGN

COOLING

CONTROLFILTERING

STORING

DISCONNECTION

MONITORING

The House of the Machine is the Territory
Architecture in the loop

30

OUTSIDE THE EXCLUSION ZONE
DESIGN

LOCAL
SEASONAL
POLITICAL

The House of the Machine is the Territory
Architecture in the loop

31

Fig. 60 Outside the Exclusion Zone (Own illustration 2026)

OUTSIDE THE 
EXCLUSION ZONE
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Fig. 63 The Cycles (Own illustration 2026)
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SEQUENCE 04
The House of the Machine is the Territory

Drawings all produced by author



Rather than concentrating all operational processes 
within the exclusion zone of computation, the territorial 
dependencies of the data center can be redistributed 
across the landscape, generating new spatial 
relationships between machine, ecology, infrastructure, 
and everyday life.

Hypothesis
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Chapter 01 
The House of the Machine
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Territorial GridBuilt upon the Synergies discussed in Sequence 03, the project approaches 
the demands of the machine, cooling, monitoring, storage, and environmental 
regulation as dispersed across the territory, producing hybrid architectures 
positioned between machine, and human occupation.  Infrastructure that 
behaves like a city but does one thing, keeping the data center alive, but at 
the same time producing new relationships for the local ecologies. As the 
system branches away from the data center, it reduces in scale and adapts 
to human and ecological conditions. In this sense, the project asks whether 
the machine determines architecture, or whether architecture makes the 
machine possible in the first place.

The grid begins with the server rack as the smallest spatial unit of computation. 
A single rack, approximately 0.6 by 1.2 meters, produces not only data 
processing capacity but also heat, airflow requirements, maintenance 
access, and energy demand. When racks are arranged in rows, they form hot- 
and cold-aisle modules. These modules are then aggregated into structural 
bays, data halls, and larger operational blocks.
In the project, this logic of repetition is scaled beyond the building envelope. 
The 6 x 6 and 60 × 60 meter grid becomes an architectural translation of the 
same computational order into the territory. It organizes cooling pipes, snow 
storage, filter fields, maintenance paths, monitoring towers, and ecological 
interfaces. 

This distributed approach challenges the centralized enclosure of the 
black box by externalizing operational systems into territorial relations. 
Architecture thereby becomes an instrument for negotiating the territorial 
consequences of AI infrastructure and for constructing new relationships 
between computation, ecology, water, and landscape.
The thesis ultimately argues that the house of the machine is no longer the 
isolated building, but the territory itself.

RIVER

NATIONAL ROAD

SETTLEMENT

AGRICULTURE

ROAD

ENERGY

FOREST

EXTRACTION 
SITE

DATA CENTER



186 187The House of the Machine is the Territory Architecture in the Loop

OUT OF THE 
EXCLUSION ZONE
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Chapter 02
Architecture in the Loop

If architecture once framed the world from a distance, 
it can no longer do so. It is already inside the systems 
it seeks to address. The task is not to design objects, 
but to intervene within flows of energy, water, and 
material without assuming control over them. Perhaps 
architecture’s role is not to resolve these systems, but to 
make their tensions visible.

Hypothesis
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InterventionsThe project focuses on three nodes within the territorial design. The 
snow storage, the Pipe Room and the Filter Field + Watch Tower. All three 
interventions function on the concept of thermal storage and redistribution. 

Architectural logic:
Logic 01: Insulation
Logic 02: Elevation
Logic 03: Observation

Thermal logic:
Logic 01: Skin
Logic 02: Pipe
Logic 03: Roof 

Three Cycles
Cycle 01: Cooling Cycle
Cycle02: Waste Heat Cycle
Cycle 03: Melt Water Cycle

Snow Storage

Insulation
Skin
Cooling Cycle

Control Room and 
Shelter along the Pipes

Elevation
Pipe
Waste Heat Cycle

Septic Field + Drone 
Tower + Sample Station

Observation
Roof
Melt Water Cycle

THREE INTERVENTIONS
DESIGN

The House of the Machine is the Territory
Architecture in the loop
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Snow Storage
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Program

Snow is collected from Rovaniemi’s winter street clearance and transported 
to a large storage volume near the road and data center. A smaller storage 
typology is positioned near settlements and local roads.

Operational role:
In winter, snow is accumulated as a distributed reservoir.
In summer, it melts gradually and provides approximately 1.4 GWh of thermal 
cooling capacity under compacted-snow assumptions.
Architectural argument:
The snow storage acts as an artificial seasonal interruption: it delays 
meltwater, reorganizes local water availability, and transforms snow waste 
into shared thermal infrastructure rather than a resource appropriated only 
by the data center.

Winter Condition
During winter, snow collected from territorial snow logistics is deposited and 
compacted inside the storage volume. While exterior temperatures drop to 
approximately −30°C, the insulated envelope creates a thermal buffer that 
maintains the refrigeration spaces at approximately -6°C without active 
cooling. A inbetween layer is creted by pushing the three walls apart. THe 
Corridor becomes a zone of approximately 6-8°C. Through occupation 
and thermal accumulation, the outer layer with the café space stabilizes 
at approximately 15°C to 18°C. Snow waste is operationalized as a shared 
thermal resource and local infrastructure. 

Summer Condition
The snow storage operates as part of the data center cooling cycle. As external 
temperatures and cooling demands increase, meltwater generated from 
the stored snow cools the circulating liquid through a continuous exchange 
process. The cooled medium is redirected back toward the data center, 
establishing a cooling loop. Meltwater is transported through visible pipe 
infrastructure toward filtration and redistribution systems. Simultaneously, 
the storage supports local seasonal activities, including berry picking, food 
production, and reindeer herding, through refrigerated storage facilities. 
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Sematics of Space



human/
climate layer
5°C to 25°C
rh45% to rh 75%

snow storage
-6°C to 0°C
rh30% to rh35%

snow waste- water sewer

intersitial space
4°C to 8°C
rh50% to rh65%

outside
-40°C to 25°C
rh35% to rh75%

Detail 1 Detail 2

-6.00
snow waste-water sewer 

roof:
photovoltaic system (PV)
standing seam metal roofing
waterproof membrane
2x rock wool insulation 28cm
dowel laminated timber 20cm

below grade wall:
reinforced concrete  30cm
below-grad-insulation 20cm

+1.40
ground floor

+3.00
snow retention basin top 

+9.30
roof structural system

+13.00
parapet 

structural system:
primary columns
square hollow section,
concrete filled core, 34x34cm
steel truss
structural steel profiles
vertical bracing
diagonal cross-bracing
structural steel profiles
horizontal bracing
diaphragm action
DLT panels, structurally connected

snow retention basin wall:
reinforced concrete  30cm
rock wool insulation 20cm
vapour retarder sd=100 (0.5mm)
gypsum fibre board 2cm

three-layer-facade:
inner wall
sandwich panel 20cm
internal wall
dowel laminated timber 14cm
exterior wall
OSB panel 2cm
vapour retarder sd=2,3 (0.5mm)
wood wool insulation 20cm
wind barrier
wood fibre insulation board 6cm
rear ventilation 4cm
cladding 2cm

-4.15
snow retention basin bottom

2.
5

9.
1

0.
7

0.
6

13
.0

2.
5

5.
6

5.
9

11
.5

2.
9

floor:
dowel laminated timber,
sanded and oiled 30cm
rock wool insulation 20cm
water proof membrane

bottom ventilation hatch
open in summer
closed in winter

top ventilation hatch
open in summer
closed in winter

+/- 0.00
reference level 

timber beam
spruce, 50x200mm

steel bracket
galvanized

250

50

368

608 240

200
20

140

48 40 60

100

cladding
20mm

rear ventilation
batten 600mm, 40mm

wood fiber insulation board
60mm

dowel laminated timber wall
spruve, 140mm

u-profile 2x
glavanized steel, 250x100mm

air gap
100mm, (summer ventilation)

spacer
spruce, 140mm, edge length 200mm

wood wool insulation
200mm

OSB panel

wind barrier

vapour retarder
sd=2,3 (0.5mm)

20 300200573 30

foundation
reinforced concrete

wind bracing
IPE 200

rock wool insulation

snow retention basin
reinforced concrete, waterproof

watterproof barrier

sheet metal
galvanized

rock wool insulation
200mm

vapour retarder
sd=100 (0.5mm)

gypsum fibre board
20mm

steel beam
HEB 200

primary column
square hollow section,

 concrete filled core, 340x340mm

steel square tube
galvanized, 100x150mm

fastening sandwich panell
angle bracket, galvanized

sandwich panell
200x1000mm

340 200120
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Insulation
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Three Skins
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Pipe Shelter
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Elevation
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Program

Positioned within the extraction landscape of the quarry, the Control Room 
spans next to the pipe infrastructure and responds to elevation differences, 
groundwater conditions, and reindeer movement corridors. The project 
combines hydrological monitoring and a community shelter into a shared 
territorial node between local knowledge, scientific instrumentation, and 
computational forecasting.
Attached directly to the warm pipe systems, the building captures the heat 
from the cooling cycle to a secondary one.

Winter Condition
During winter, warm return pipes from the data center provide passive 
heating for the shelter interior through a secondary radiator system. The 
building operates as a heated observatory and resting space along the 
infrastructural corridor for maintenance workers, hikers, tourists, and local 
residents. Positioned along the elevated pipe route, the shelter establishes a 
continuous winter program within the open landscape.

Summer Condition
The building becomes a node within the landscape, used by hikers, observers 
and monitoring workers. The shelter simultaneously functions as an 
observation point for monitoring seasonal landscape changes, hydrological 
flows, and animal movement.
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Cooling Cycle
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The Pipe Radiator

walls:
timber stud wall,
suspended from primary steel structure
inner sheating OSB panel 2cm
vapour retarder sd=2,3 (0,5mm)
rock wool insulation 220cm
wind barrier
outer sheating wood fibre 
insulation board 6cm
waterproofing membrane 
ventilated timber facade

office control room

roof:
timber beam, single 
structural depth 30cm
connected to timber stud wall
OSB panel 2cm
rock wool insulation 30cm
solid timber decking 2cm
waterproofing membrane
corrugated metal sheet with
substructure fixed to primary 
steel structure

heating system:
spiral heat exchanger connected 
to water cycle of AI data center, 
heat distributed and controlled 
via radiators

first floor
+6.00

reference level
+/- 0.00

second floor
+8.35m

roof ridge
+15.50

top of steel frame
+20.25

structural system:
primary steel structure connected to 
pipeline columns, lateral stability 
provided by cross-bracing

floor:
timber beam, double, 
structural depth 30cm
bearing on primary steel structure
floor finish 2cm
levelling screed 3cm
OSB panel 2cm
vapour retarder sd=2,3 (0,5mm)
rock wool insulation 30cm
wind barrier
timber board 2cm

20
.3

5.
8

1.
8

7.
4

5.
3
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Filter Field
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Program

Meltwater from the snow storage is redirected through a distributed field 
system where water is slowed, filtered, and reabsorbed into the ground. 
Operating similarly to a septic landscape, the fields address runoff and 
contamination through ecological integration. Over time, new vegetative 
conditions emerge through changing moisture and nutrient concentrations, 
producing a distinct local ecology linked to the seasonal water cycle.
Above the fields, the Drone Tower establishes a vertical feedback infrastructure 
connecting local observation with larger territorial and planetary systems. 
The tower responds to demographic shifts, environmental monitoring, 
and increasing demands for local agriculture. Human occupation, sensing 
technologies, and automated observation systems are integrated into a 
single territorial landmark. At the base of the tower, a small sample station 
allows researchers to monitor soil conditions, water quality, vegetation 
growth, and landscape transformation.
Environmental data becomes a relational feedback system between the 
landscape it senses and the ecology and community it lives on.

Winter Condition
During winter, the tower operates as a landmark and observation point 
within the snow-covered landscape. Connected to the waste heat cycle, 
the structure provides a temporary warm shelter for researchers. Warm 
air accumulates within the upper section of the tower, creating a thermally 
protected interior for seasonal monitoring and observation activities.

Summer Condition
During summer, the tower supports agricultural and ecological monitoring 
activities. Drones operate across the surrounding fields to document 
reindeer movement, vegetation growth, landscape changes, and human 
activity. Researchers collect soil and water samples from the surrounding 
septic fields to monitor long-term environmental transformations and 
contamination levels. 
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The Watch Tower
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On Research 
Question

Implications / 
Recommendations

When I began this research, I believed I was looking at the data center 
and Artificial Intelligence itself: its architecture, imagery, and promises of 
technological progress and how prediction shapes tomorrow. Gradually, 
however, it became clear that the data center is not the singular object of the 
project, but only one manifestation of a much larger territorial condition.

The project has dissected the data center and formed a set of research 
hypotheses on how it can be understood outside the black box and how to 
incorporate it into our entangled landscapes. 

The point is not to romanticize a past that does not exist anymore or to 
critique the data center on itself. It is about looking at a future in which the 
human, the non-human and technology can coexist. With the increasing use 
of AI, and data in our everyday lives, hidden infrastructures make us unaware 
of their spatial materialities and implications.

Along the Kemijoki River these relations become materially visible, even if 
these systems of computation did not yet arrive, the systems they depend on 
are already there. A territory increasingly reorganized through infrastructural 
systems of extraction, regulation, and computation. Within this condition, 
architecture can no longer operate solely through isolated objects or bounded 
sites. The architectural question shifts from the design of the building toward 
the spatial consequences of infrastructural organization itself. The “house 
of the machine” is therefore not the data center alone, but the territory that 
sustains it.

The project consequently reframed landscape itself as infrastructure, 
drawing from Pierre Bélanger’s understanding of landscape as a constructed 
and metabolically active ground (Bélanger 2017). Water, snow, reservoirs, 
soils, and seasonal cycles were treated not as passive backgrounds, but 
as operational mediums through which computation becomes materially 
embedded within the territory. Snow was reconsidered as thermal storage; 
meltwater became part of a fields; the warm pipes of the cooling cycle were 
connected to localized spatial programmes; and monitoring infrastructures 
became territorial interfaces rather than hidden technical systems. These 
interventions attempted to spatialize the externalities of AI infrastructure 
and reposition them as civic and ecological relations rather than concealed 
by-products. 

The architectural proposal responded to this condition by dispersing the 
“black box” of the data center into a network of territorial nodes. Instead 
of concentrating computation within a sealed exclusion zone, thermal, 
hydrological, and logistical processes were redistributed across the 
landscape. Drawing from Jesse LeCavalier’s notion of infrastructural 
exclusion zones, the thesis identifies how contemporary automated systems 

displace their environmental and social burdens outward while concealing 
operational complexity behind abstraction and enclosure (LeCavalier 2019). 
Water became central within this framework. Building on the political ecology 
of water developed by Kaika, Swyngedouw, and Linton, the thesis understood 
water not as a neutral resource, but as a socio-technical medium shaped 
through infrastructures of regulation and control (Swyngedouw 2009; Kaika 
2005; Linton 2010). Along the Kemijoki River, hydropower systems have 
already transformed rivers into operational landscapes governed through 
reservoirs, energy production, and seasonal management. The emergence 
of AI infrastructure extends this historical logic into the computational era, 
where rivers, snow, atmospheric conditions, and cooling systems become 
integrated into digital economies. These systems remain dependent on 
ecological processes, labour, maintenance, and local territorial conditions, 
even when computational infrastructures present themselves as abstract 
and immaterial.

At the same time, the thesis recognizes that such visibility remains partial. 
As Kate Crawford has argued, AI is fundamentally material, yet its territorial 
consequences remain difficult to spatially perceive because they are 
distributed across vast planetary networks (Crawford 2020). Architecture 
alone cannot fully represent or resolve these systems. The project therefore 
does not claim that architecture can counteract the planetary metabolism of 
computational capitalism. Instead, it proposes a more limited but necessary 
role: to construct spatial frameworks that interrupt abstraction and 
reintroduce situated relationships into territories to rethink our co-existence 
between human, non-human and technology.

Following Anna Tsing, disturbance is not treated solely as destruction, 
but as a condition through which new and often unstable assemblages 
emerge (Tsing 2015). The architectural interventions operate within these 
disturbed landscapes. They acknowledge that Lapland is already profoundly 
transformed by extraction and infrastructure that traverses it, and that AI 
infrastructure represents another layer within this longer history of territorial 
reorganization. The architectural proposal remains intentionally incomplete. 
It is conceived as an open territorial framework capable of adaptation, 
extension, and transformation across seasonal and infrastructural cycles. The 
disturbance that these infrastructures generate cannot be fully understood. 

Rather than offering definitive answers, the project argues that architecture 
must continue to operate precisely within these uncertainties.

The implications of this thesis extend beyond the specific case of Lapland. 
The project suggests that architecture must increasingly engage with 
infrastructures that are planetary in scale yet locally situated in their 
environmental and social consequences. Following theories of operational 



242 243The House of the Machine is the Territory Architecture in the Loop

landscapes, landscape infrastructure, and political ecology, the thesis 
positions the architect less as an autonomous form-maker and more 
as someone operating within complex territorial systems. This requires 
architectural practice to engage with resource cycles, environmental 
externalities, and infrastructural governance as spatial questions. At the 
same time, the thesis recognizes the limits of architectural agency. 

Contemporary computational infrastructures are largely planned through 
technical standards and engineering logics that exceed direct architectural 
influence. The project therefore does not propose a technological solution, 
but rather a spatial design capable of revealing, redistributing, and negotiating 
infrastructural relationships that are otherwise rendered invisible.

Instead of providing a framework that can be easily copied elsewhere the 
project is a situated response to emerging data centers in Lapland, replication 
needs specific understanding of the context  in order to understand how to 
find synergies with existing local ecologies. Especially in fragile contexts 
such as Lapland and the Arctic in general, also with the eye on the indigenous 
population which I did not touch as part of my research, as they are more 
in the north, requires significant understanding of their perspectives and 
challenges in order to respond to this sensitive area. 

The Arctic will be one of the most interesting territories of tomorrow, and 
requires a sensitive understanding of the local identity and ecologies that are 
already embedded in the context there.

The methodological framework of the thesis combined territorial mapping, 
fieldwork, interviews, media analysis, and research-by-design in order to 
investigate AI infrastructure as a spatial and territorial condition rather than 
a purely technical system. Mapping served as an analytical tool to identify 
relationships between hydropower systems, transmission networks, 
extraction sites, settlements, roads, reservoirs, and emerging computational 
infrastructures along the Kemijoki corridor. However, mapping alone risked 
reproducing the same abstraction through which operational systems are 
often represented. The project therefore relied on fieldwork and situated 
observation to complicate these infrastructural readings. 

Travelling through the territory fundamentally shifted the understanding of 
the project. The Media Analysis gave me already a first impression on the local 
concerns. Infrastructure appeared as layered and unevenly experienced 
through everyday maintenance, tourism pressure, ecological vulnerabilities, 
housing conditions, and local dependencies. These observations challenged 
the initial technological framing of the project and redirected the thesis toward 
a more situated understanding of infrastructural landscapes. Conversations 
with local actors revealed conflicts surrounding cumulative infrastructural 

On Tools and 
Methods

impacts, energy reliability, and ecological fragmentation. These discussions 
repositioned the architect less as an external expert and more as a translator 
between territorial systems and local knowledge. 

The design process increasingly focused on operational fragments and 
infrastructural by-products such as snow logistics, cooling systems, pipe 
networks, maintenance spaces, heat exchange, monitoring devices, and 
water redistribution. Starting without a fixed programme or architectural 
typology allowed the project to remain adaptive and iterative throughout 
the process. The focus on snow as thermal infrastructure became a 
decisive architectural direction that connected territorial ecologies with 
computational systems. 

At the same time, the project exposed the limitations of architectural 
representation. Many of the systems addressed within the thesis remain 
invisible and difficult to spatialize. The proposal therefore necessarily 
relied on abstraction and speculation. While sections, systemic drawings, 
mappings, and infrastructural diagrams made relationships between water, 
energy, logistics, maintenance, and ecology spatially visible, they could not 
fully represent the operational complexity of AI systems themselves. 
The project risks aestheticizing infrastructure or overestimating the 
transformative capacity of spatial interventions. The proposed architectures 
remain dependent on the same extractive and computational systems 
they attempt to critique. Architecture does not exist outside planetary 
infrastructures; it is implicated within them. 

Ultimately, the project transformed the understanding of architecture from a 
discipline centered on form-making toward one operating through relations. 
The architect increasingly becomes a translator between the machine, 
the human and the non-human. Between social, ecological and technical 
processes.  This role remains uncertain and incomplete because it operates 
within systems that architecture alone cannot control or understand.
This complexity requires a team with expertise in different fields to fully 
comprehend and represent. Its value lies not in offering definitive solutions 
or highly technical models, but in constructing spatial frameworks capable of 
making new territorial relations discussable and imagining a future within the 
emerging landscapes of computation. 
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“If we accept that automation has a technological momentum that will work to shape the built 
environment to its own expedient end then, rather than stepping aside to let technology run its 
course, there is an opportunity to treat this as an architectural issue, or at least a spatial one (…) 
architecture has always been a machinic landscape.“

— Jesse LeCavalier (Human Exclusion Zones, Machinic Landscapes, AD, 2019)



246 247The House of the Machine is the Territory Architecture in the Loop

Acknowledgements

This graduation project would not have been possible without the support, 
guidance, and generosity of many people.
I would first like to thank my tutors, Angela Rout and Nikos Katsikis. Angela 
Rout continuously provided clarity, critical reflection, and careful guidance 
throughout the process. Nikos Katsikis challenged me to think territorially 
and across scales, opening up new perspectives on infrastructure and 
architecture that became central to this thesis.
I am deeply grateful to all the people I met during my fieldwork in Lapland, who 
welcomed me openly and shared their experiences, stories, and knowledge 
of the region. Their perspectives fundamentally informed this research. I 
would also like to thank the Van Eesteren-Fluck & Van Lohuizen Stichting for 
financially supporting the fieldwork that made this research possible.
My thanks also go to Luis, Sophia, Tom, Sara and Alix for their support, 
discussions, feedback, and encouragement throughout the past months. A 
special thank you to Alexandra and Sophia for being there through the final 
stretch of the project.
Finally, I would like to thank my parents and my sister for their constant 
support throughout my studies, and Andy, for his patience, and continued 
belief in me.



248 249The House of the Machine is the Territory Architecture in the Loop

Appendix



250 251The House of the Machine is the Territory Architecture in the Loop

List of Figures

Fig.1 Diagram (Own illustration 2026)
Fig. 2 Veduta (Explore Lab 2025)
Fig. 3 The European Arctic (Google Earth 2026)
Fig. 4 Petäjäskoski Powerplant along the Kemijoki River (Google Earth 2026)
Fig. 5 Kemijoki River Aerial View (Museum and Science Centre Arktikum 1960)
Fig. 6 Wind Farm near Sodankylä (Google Earth 2026)
Fig. 7 Snowfarming Ruka Ski resort, Finland (Kangasluoma 2025)
Fig. 8 Kittila Mine (Google Earth 2026)
Fig. 9 Protests against the opening of the new mine north of Sodankylä (Nilsen     
2023)
Fig. 10 Transmission Line cutting through forest (Google Earth 2026)
Fig. 11 Hydropower Infrastructure and Reservoir Systems Along the Kemijoki and 
Kitinen Rivers (Own illustration 2026)
Fig. 12 Diagram methods (Own illustration 2026)
Fig. 13 The House without walls (Tynkkynen 2024)
Fig. 14 Anatomy of an AI System — Diagram illustrating the territorial, ecological, and 
infrastructural systems underlying contemporary artificial intelligence (Crawford and 
Joler 2018)
Fig. 15 Lapland Regional Plan — Regional planning drawing by Alvar Aalto illustrating 
territorial organization along hydropower and settlement infrastructures in Lapland 
(Aalto 1950s a)
Fig. 16 Nature-based Electricity Production System with Reservoirs and Dams — Ter-
ritorial energy diagram by Alvar Aalto (Aalto 1950s b)
Fig. 17 Construction Works of the Pirttikoski Hydropower Plant Along the Kemijoki 
River in 1956 (Museum and Science Centre Arktikum 1956)
Fig. 18 Construction of the Pirttikoski Hydropower Plant During the Late 1950s (Mu-
seum and Science Centre Arktikum 1950s)
Fig. 19 Headframe of the Kärväsvaara Iron Ore Mine Near Kemijärvi in 1959 (Finnish 
Heritage Agency 1959)
Fig. 20 Mining Infrastructures in Kärväsvaara, Kemijärvi — Industrial extraction land-
scape during the late 1950s (Finnish Heritage Agency 1950s)
Fig. 21 Global Submarine Cable Network — Map illustrating submarine communica-
tion infrastructures (TeleGeography 2024)
Fig. 22 Northern European Transmission Infrastructure Map (ENTSO-E 2024)
Fig. 23 Atlantropa Proposal — Continental hydropower vision by Herman Sörgel 
(Sörgel 1932)
Fig. 24 Map of ENEROPA — Territorial energy vision by OMA/AMO (OMA/AMO 2014)
Fig. 25 MAP (Own illustration 2026)
Fig. 26 MAP (Own illustration 2026)
Fig. 27 Territorial Cross Section of Operational Landscapes (Own illustration 2026)
Fig. 28 Site Plan Valajaskoski (Own illustration 2026)
Fig. 29 Site Plan Pirttikoski (Own illustration 2026)
Fig. 30 Siteplan Valajaskoski with planned Data Center (Own illustration 2026)
Fig. 31 Control center of computer rooms’ air conditioners (Beyondtech 2016)
Fig. 32 Interior space Hamina Data Center (Beyondtech 2016)
Fig. 33 Colorful Pipes transporting water (Beyondtech 2016)

Fig. 34 Server in Google Data Center Eemshaven Netherlands (Google 2026) 
Fig. 35 Arctic Houses near Luosto (Own photography 2026)
Fig. 36 Mechanical Turk — Historical automation apparatus exposing hidden human 
labour (Kempelen 1770 reproduced in Crawford and Joler 2018)
Fig. 37 Collecting and Labelling Data (Augumented AI 2023)
Fig. 38 Leibniz Supercomputing Centre, Munich (Bruno 2025)
Fig. 39 Project Cybersyn, Opsroom, Chile, 1973 (Barco 2021)
Fig. 40 Haus-Rucker-Co, OASE No.7 (1972) (Elephant Media 2022)
Fig. 41 Environmental Blindness (Own illustration 2026)
Fig. 42 Components Data Center(Own illustration 2026)
Fig. 43 The World without Water (Den Aardkloot van water ontbloot), 1694 by
Thomas Burnet (Crawford 2021, 238)
Fig. 44 Power Plant Along the Kemijoki River, 1960s (Finnish Heritage Agency 1960)
Fig. 45 Savukoski Along the Kitinen River 1930s (Arktikum Science Centre 2026)
Fig. 46 Pirttikoski, Rovaniemi — Photograph by Tauno Stenroth, 1960s.(Arktikum 
Science Centre 2026)
Fig. 47 Worker Houses at Pirttikoski Rovaniemi (Own photography 2026)
Fig. 48 River Towards Kemi by Alvar Aalto (Aalto 1950s a)
Fig. 49 Media Analysis Diagram (Own illustration 2026)
Fig. 50 Hydropower Infrastructure and Reservoir Systems Along the Kemijoki and 
Kitinen Rivers (Own illustration 2026)
Fig. 51 Rovaniemi Regional Map (Own illustration 2026)
Fig. 52 Anatomy of the Dam (Own illustration 2026)
Fig. 53 Anatomy of the Data Center (Own illustration 2026)
Fig. 54 Snow Storage Interior by Kei Kaihoh (Suizu 2023)
Fig. 55 Snow Storage Exterior by Kei Kaihoh (Suizu 2023)
Fig. 56 Schematic drawing of Snow Storage System (Skoksberg 2001)
Fig. 57 Map of Fieldtrip (Own illustration 2026)

MOODBOARD - all taken by author
IMAGES PHOTOBOOK - all taken by author

Fig. 58 Local Networks (Own illustration 2026)

IMAGES CATALOGUE - all taken by author

Fig. 59 Interview Analysis (Own illustration 2026)
Fig. 60 Outside the Exclusion Zone (Own illustration 2026)
Fig. 61 Existing Infrastructure on Site (Own illustration 2026)
Fig. 62 Looking for Synergies on Site (Own illustration 2026)
Fig. 63 The Cycles (Own illustration 2026)

DESIGN - all drawings produced by author 



252 253The House of the Machine is the Territory Architecture in the Loop

Bibliography

Aalto, Alvar. 1950s a. Lapland Regional Plan. Helsinki: Alvar Aalto Foundation Archive.

Aalto, Alvar. 1950s b. Nature-based Electricity Production System. Helsinki: Alvar Aalto 
Foundation Archive.

ARCH+. 2020. ARCH+ 239: Europa – Infrastrukturen der Externalisierung. Berlin: 
ARCH+ Verlag.

AtlasAI. 2024. “The AI Platform for Geospatial.” AtlasAI. Accessed May 13, 2026. 
https://www.atlasai.co/. 

Augumented AI. “Best Practices for Building Accurate and Efficient Computer 
Vision Models 2023.” Augumented AI. Accessed April 23, 2026. https://www.
augmentedstartups.com/blog/best-practices-for-building-accurate-and-efficient-
computer-vision-models-2023?srsltid=AfmBOopUPK37la91JwmShj93no4RBn22E
nMTYyhnsilb4wskkKXcE6wO. 

Barco. 2021. “The history of control rooms: where did it start?.” Barco. Accessed May 
27, 2026. https://www.barco.com/es/inspiration/news-insights/2021-03-15-the-
history-of-control-rooms.

Bélanger, Pierre. 2017. Landscape as Infrastructure: A Base Primer. London: Routledge.

Beyondtech. 2016. “Take a close look into Google’s Finnish data center.” Beyondtech 
US. Accessed March 21, 2026. https://beyondtech.us/blogs/beyond-blog/google-
finnish-data-center?srsltid=AfmBOor_Mx1B0-JqLIPeOtMP0a0elVa4aBcneF4WR-
gbqhtlSKkH9uHu. 

Bruno, Giulia. 2025. “City in the Cloud - Data on the Ground. Leibniz Supercomputing 
Centre of the Bavarian Academy of Science and Humanities: Munich, Germany.” 
A. M. Architekturmuseum der TUM. Accessed April 16, 2026. https://www.
architekturmuseum.de/en/exhibitions/city-in-the-cloud/. 

Crawford, Kate and Joler, Vladan. 2018. “Anatomy of an AI System: The Amazon Echo 
as an anatomical map of human labor, data and planetary resources.” AI Now Institute 
and Share Lab. Accessed May 27, 2026. https://anatomyof.ai/.

Crawford, Kate. 2021. Atlas of AI: Power, Politics, and the Planetary Costs of Artificial 
Intelligence. New Haven: Yale University Press.

Dunn, Marcia. 2026. “Astronaut Victor Glover Reflects on Humanity from Artemis II 
Mission.” The Associated Press. Accessed March 19, 2026. https://apnews.com/
article/6ef3f195b4d4f8abcbfa908cacea6da6.

Easterling, Keller. 2014. Extrastatecraft: The Power of Infrastructure Space. London: 
Verso.

Elephant Media. 2022. “Haus-Rucker-Co, Oase Nr. 7, Documenta 5, 1972.” Elephant 
Art. Accessed May 26, 2026. https://elephant.art/wp-content/uploads/2022/05/
image-asset.jpg. 

ENTSO-E. 2024. “Interactive Transmission System Map.” ENTSO-E Transmission System 
Map. Accessed May, 27 2026. https://www.entsoe.eu/. 

European Commission. 2024. “Achievements of the von der Leyen Commission: The 
European Green Deal.” Accessed May 26, 2026. https://ec.europa.eu/commission/
presscorner/api/files/attachment/879954/3%20European%20Green%20Deal.pdf. 

European Union. 2024. “Regulation (EU) 2024/1252 of the European Parliament and 
of the Council of 11 April 2024 establishing a framework for ensuring a secure and 
sustainable supply of critical raw materials and amending Regulations (EU) No 168/2013, 
(EU) 2018/858, (EU) 2018/1724 and (EU) 2019/1020.” Accessed May 18, 2026. http://data.
europa.eu/eli/reg/2024/1252/oj. ISSN 1977-0677.

Explore Lab. 2025. Technische Universiteit Delft.

Fard, Ali. 2023. “MACHINES IN LANDSCAPE/TERRITORIAL INSTRUMENTS. On the 
Sociotechnical Production of Planetary Platforms.” In Datapolis: Exploring the Footprint 
of Data on Our Planet and Beyond, edited by Paul Cournet and Negar Sanaan 

Bensi. Rotterdam: nai010 publishers, 2023.

Finnish Heritage Agency. 1950s. Mining infrastructures in Kärväsvaara, Kemijärvi. Helsinki: 
Finnish Heritage Agency Archive.

Finnish Heritage Agency. 1959. Headframe of the Kärväsvaara iron ore mine near 
Kemijärvi. Helsinki: Finnish Heritage Agency Archive.

Finnish Heritage Agency. 1960. Power Plant Along the Kemijoki River, 1960s. Helsinki: 
Finnish Heritage Agency Archive.

Google. 2026. “Stöbern Sie in unserer Fotogalerie. Lernen Sie unsere Rechenzentren und 
die Menschen kennen, die hinter den Technologien stehen: Eemshaven (Niederlande).” 
Accessed May 5, 2026. https://datacenters.google/discover-more/photo-gallery/. 

Google Earth. 2026. https://earth.google.com/web. 

Kaika, Maria. 2005. City of Flows: Modernity, Nature, and the City. London: Routledge.

Kangasluoma, Emilia. 2025. “How Finland’s snow storage is shaping the future of skiing: 
How does Finland manage to open ski slopes long before the first natural snowfalls? 
The secret lies in storing snow from the previous winter.” This is Finland. Published by 
the Finland Promotion Board. Produced by the Ministry for Foreign Affairs, Department 
for Communications. Accessed March 16, 2026. https://finland.fi/business-innovation/
how-finlands-snow-storage-is-shaping-the-future-of-skiing/. 

Katsikis, Nikos, and Brenner, Neil. 2020. “Operational Landscapes: Hinterlands of the 
Capitalocene.” Architectural Design 90, no. 1: 22–31.

Kyoko, Kato. 2022. “Snow Aged Sake.” Cabinet Office, Government of Japan. 
Accessed February 8, 2026. https://www.gov-online.go.jp/eng/publicity/book/hlj/
html/202201/202201_06_en.html.



254 255The House of the Machine is the Territory Architecture in the Loop

Lassila, Maija. 2025. “Reindeer herders in the green sacrifice zone: The cumulative 
impacts of past extractivist dispossessions and recent mining expansion in Sodankylä, 
Finland.” Journal of Political Ecology 32, no. 1: 5696. https://doi.org/10.2458/jpe.5696.

Latour, Bruno, and Weibel, Peter eds. 2020. Critical Zones: The Science and Politics of 
Landing on Earth. Cambridge, MA: MIT Press.

Latour, Bruno, and Herman, Emilie. 2006. „Paris: Invisible City.“ Translated by Liz Carey-
Libbrecht. http://www.bruno-latour.fr/sites/default/files/downloads/viii_paris-city-gb.
pdf.

LeCavalier, Jesse. 2019. “Human Exclusion Zones: Logistics and New Machine 
Landscapes.” Architectural Design 89, no. 1: 48–55. 

Linton, Jamie. 2010. What Is Water? The History of a Modern Abstraction. Vancouver: UBC 
Press.

Maak, Niklas. 2022. Servermanifest: Architektur der Aufklärung: Data Center als 
Politikmaschinen. Berlin: Hatje Cantz.

Mattern, Shannon. 2022. “Scents of Spatial Order. Sensing Technical Lands.” In Technical 
Lands: A Critical Primer, edited by Nesbit, Jeffrey S. and Waldheim, Charles. Berlin: Jovis, 
2022.

METALOCUS, MINERVA GARCÍA DE CASTRO. 2025. “„Internalities: Architectures for 
Territorial Equilibrium“ at the Spanish Pavilion at the Venice Biennale.” METALOCUS. 
Accessed May 25, 2026. https://www.metalocus.es/en/news/internalities-architectures-
territorial-equilibrium-spanish-pavilion-venice-biennale. ISSN 1139-6415.

Museum and Science Centre Arktikum. 1950s. Construction of the Pirttikoski hydropower 
plant. Rovaniemi Archive Collection.

Museum and Science Centre Arktikum. 1956. Construction works of the Pirttikoski 
hydropower plant along the Kemijoki River. Rovaniemi Archive Collection.

Museum and Science Centre Arktikum. 1960. Kemijoki River Aerial View. Rovaniemi 
Archive Collection.

Nilsen, Thomas. 2023. “Activists block test-drilling for minerals in Lapland: Europe’s 
green transition pushes for more mines to open. Test drilling in what is believed to 
be an exceptionally rich copper and nickel deposit in northern Finland, however, was 
Tuesday morning stopped by environmentalists.” The Independent Barents Observer 
AS. Accessed February 17, 2026. https://www.thebarentsobserver.com/arctic-mining/
activists-block-testdrilling-for-minerals-in-lapland/112894.

Odell, Jenny. 2019. AD. “Satellite Landscapes.” Architectural Design 89, no. 1: 32–35. 

OECD. 2025. Enhancing Regional Mining Ecosystems in Lapland, Finland. Paris: OECD 
Publishing.els.

OMA/AMO. 2014. ENEURopa. Rotterdam: Office for Metropolitan Architecture.

Otero-Verzier, Marina. 2023. “From data center to data forest.” In Datapolis: Exploring the 

Footprint of Data on Our Planet and Beyond, edited by Paul Cournet and Negar Sanaan 
Bensi. Rotterdam: nai010 publishers, 2023.

Scharmen, Fred. 2019. Space Settlements. New York: Columbia University Press.

Suizu, Soichiro. 2023. “Local cedar forms snow-cooled rice warehouse in Niigata 
Prefecture.” Deezen. Accessed May 19, 2026. https://www.dezeen.com/2023/11/25/kei-
kaihoh-architects-yukinohako-snow-storage/.

Sörgel, Herman. 1932. Atlantropa. Munich: Piloty & Loehle.

Svenskberg, Aila, ed. 2025. Alvar Aalto, Architect: Volume 25: Rovaniemi Centre 1961-88. 
Helsinki: Alvar Aalto Foundation.

Swyngedouw, Erik. 2009. “The Political Economy and Political Ecology of the Hydro‐
Social Cycle.” Journal of Contemporary Water Research & Education, 142: 56–60. 
10.1111/j.1936-704X.2009.00054.x. 

TeleGeography. 2024. “Submarine Cable Map.” Submarine Cable Map. Accessed May 
27, 2026. https://www.submarinecablemap.com/.

Tsing, Anna Lowenhaupt. 2015. The Mushroom at the End of the World: On the Possibility 
of Life in Capitalist Ruins. Princeton: Princeton University Press.

Tynkkynen, Jyri. 2024. “Pelkosenniemen rakennustarkastaja: Kohurakennusta pidettiin 
vaarallisena: Arvokkaan hirsitalon purkuun valtakunnallisesti merkittävän rakennetun 
kulttuuriympäristön alueella ei haettu museoviraston lupaa, koska rakennusta pidettiin 
vaarallisena.” Yle. https://yle.fi/a/74-20099722. 

Young, Liam, ed. 2019. Machine Landscapes: Architectures of the Post-Anthropocene. 
London: Wiley.



256 257The House of the Machine is the Territory Architecture in the Loop

Exhibition Used for Maps and Media Analysis

Architekturmuseum der Technischen Universität München. 2025. City in the Cloud, 
Data on the Ground. Exhibition. Munich.

Arktikum Science Centre. Museum. 2026. Permanent Exhibition. Rovaniemi.

ATLAS.ti Scientific Software Development GmbH. 2023. ATLAS.ti Mac (Version 23.2.1) 
[Computer program]. Downloaded February 11, 2026. .https://atlasti.com.

Lapin liitto. 2021a. “Lapland Transport Strategy 2050.” Accessed April 20, 2026. 
https://www.lapinliitto.fi/wp-content/uploads/2024/12/Lapin-liikennestrategia_
esitys_fi_english.pdf. 

Lapin liitto. 2021b. “The Transport System Plan for Lapland 2040.” Accessed April 
20, 2026. https://www.lapinliitto.fi/wp-content/uploads/2021/06/The-transport-
system-plan-for-Lapland-2040-summary.pdf. 

Lappilaiset Kylät. “Kylätalo Kartalla” Accessed March 5, 2026. https://www.
lappilaisetkylat.fi/kylat/kylatalot-kartalla/.

QGIS Development Team. QGIS Geographic Information System. Open Source 
Geospatial Foundation Project. Accessed May 03, 2026. http://qgis.osgeo.org.



Plan Overview

A Data Management Plan created using DMPonline

Title: Where do the servers sleep? Architecture in the loop.

Creator:Sinja Reichenbecher

Affiliation: Delft University of Technology

Template: TU Delft Data Management Plan template (2025)

Project abstract:

This thesis investigates how the rapid expansion of artificial intelligence infrastructure is

reshaping remote resource landscapes and their local socio-ecological systems. Focusing on

the Kemijoki corridor between Rovaniemi and Sodankylä in Northern Finland, the project

examines how hydropower dams, energy grids, mining operations, transport networks, and

emerging data infrastructures are becoming interconnected within a new territorial logic of

extraction, computation, and optimization.

Rather than understanding AI as an immaterial or placeless technology, the research frames

it as a spatial and metabolic system that depends on energy, water, minerals, land, and

labor. These infrastructures produce a range of externalities: heat, ecological fragmentation,

water stress, maintenance burdens, and spatial disconnection. 

Through multi-scalar mapping, field research, and speculative design, the project

conceptualizes the corridor as a closed operational loop in which historical resource

infrastructures evolve into a distributed landscape of computation. Within this context, the

architectural proposal explores how localized and small-scale spatial interventions can

capture, repurpose, and find opportunities of infrastructural externalities. These typologies

form a counter-infrastructure that reconnects global digital processes with situated ecological

knowledge and local experience.

By positioning architecture within the territorial metabolism of AI, the project proposes spatial

strategies that address the growing disconnection between digital life and its material

impacts, and that support more accountable, place-sensitive futures for fragile landscapes.
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0. Administrative questions

1. Provide the name of the data management support staff consulted during the preparation of this plan and the date

of consultation. Please also mention if you consulted any other support staff. 

 The DMP has been shared with my thesis supervisor Rout Angela via DMPonline,

and reviewed by them on 20th of February, 2026

2. Is TU Delft the lead institution for this project?

Yes, the only institution involved

I. Data/code description and collection or re-use

3. Provide a general description of the types of data/code you will be working with, including any re-used data/code.

Type of

data/code
File format(s)

How will data/code be

collected/generated? 

For re-used data/code: what are the

sources and terms of use?

Purpose of processing
Storage

location

Who will

have access

to the

data/code?

Geospatial data

(public) 

Shapefile (.shp),

GeoPackage (.gpkg),

GeoJSON (.geojson),

raster files (.tif), CSV

(.csv), Illustrator (.ai)

and PDF (.pdf) for

visual outputs.

National Land Survey of

Finland (NLS)

OpenStreetMap (ODbL license)

Finnish Environment Institute

(SYKE)

Geological Survey of Finland

(GTK)

Copernicus / Sentinel satellite

data (EU open data)

Finnish Meteorological Institute

and other public monitoring

platforms

All data will be used in

accordance with open-data

licenses and properly cited.

Territorial analysis, multi-

scalar mapping,

infrastructure analysis

(energy, mining,

hydropower, transmission,

land use), and spatial

visualization for research

and design.

SURFdrive 

Sinja

Reichenbecher

and academic

supervisors.

Final

processed

maps may be

published in

the thesis and

academic

presentations.

Quantitative

interview 

Notes (.docx, .pdf),

 

Informal expert conversations with

professionals, researchers, and

institutional representatives.

Participation is voluntary.

No sensitive personal data will be

collected. If requested, contributions

will be anonymized.

Contextual understanding of

regional infrastructure

development, governance,

and local impacts to support

research interpretation.

SURFdrive 

Sinja

Reichenbecher

and academic

supervisors.

Personal

identifiers will

not be

published

without

explicit

consent.

Selected

content may

be selected for

final booklet.
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Field

documentation

(photos,

observations)

Photographs and

videos (.jpg/.mov)

Material collected during site visits in

public space. No identifiable

individuals will be documented

without consent.

Documentation of

landscape conditions,

infrastructure presence, and

spatial context for analysis

and visual representation.

 

SURFdrive 

Sinja

Reichenbecher

and academic

supervisors.

Selected

images may

be included in

the thesis.

Field

documentation 

field notes

(.pdf/.docx)

Material collected during site visits.

No identifiable individuals will be

documented without consent.

Documentation of

landscape conditions,

infrastructure presence, and

spatial context for analysis

and visual representation.

SURFdrive 

Sinja

Reichenbecher

and academic

supervisors.

Qualitative

coding (Atlas.ti)

- Qualitative

text and visual

analysis

Text documents

(.docx, .pdf), field

notes, interview notes

(if applicable), images

(.jpg, .png), Atlas.ti

project files.

Researcher-generated material (field

notes, literature excerpts, policy

documents, local newspaper, expert

input). All external documents are

publicly available or used for

academic research under fair-use and

proper citation.

The software supports the

identification of themes

such as infrastructural

externalities, spatial

conflicts, and governance

patterns.

 

SURFdrive 

Sinja

Reichenbecher

and academic

supervisors.

No sensitive

personal data

will be

processed.

AI-assisted

image analysis

(Deep Learning

/ image

segmentation)

Satellite imagery and

photographs (.tif, .jpg,

.png), processed

outputs (.tif, .png),

Python scripts (.py).

Open-source satellite imagery (e.g.,

Copernicus Sentinel, publicly

available aerial imagery) and

researcher-generated field

photographs. All imagery will comply

with open-data licenses and be

properly cited.

Used for identifying

landscape features and

infrastructure patterns,

classify land cover or spatial

elements, support territorial

analysis and visualization.

The method supports

spatial interpretation and

does not involve facial

recognition, biometric

analysis, or identification of

individuals.

SURFdrive 

Sinja

Reichenbecher

and academic

supervisors.

Selected

processed

visualizations

may be

published in

the thesis.

Report/thesis .pdf
Serves as record of the process as

well as documentation
Long-term SURFdrive

Sinja

Reichenbecher

and academic

supervisors. 

 

 

II. Storage and backup during the research process

4. How much data/code storage will you require during the project lifetime?

< 250 GB

5. Where will the data/code be stored and backed-up during the project lifetime? (Select all that apply.)

SURFdrive

III. Data/code documentation

6. What documentation will accompany data/code? (Select all that apply.)
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Data – Methodology of data collection

IV. Legal and ethical requirements, code of conducts

7. Does your research involve human subjects or third-party datasets collected from human participants? 

If you are working with a human subject(s), you will need to obtain the HREC approval for your research project.

Yes – please provide details in the additional information box below

I have applied for ethical approval from the Human Research Ethics Committee on [date] with HREC application number [#12345].

8. Will you work with personal data?  (This is information about an identified or identifiable natural person, either for

research or project administration purposes.)

Yes

9. Will you work with any other types of confidential or classified data or code as listed below? (Select all that apply

and provide additional details below.) 

If you are not sure which option to select, ask your Faculty Data Steward for advice.

No, I will not work with any other types of confidential or classified data/code

10. How will ownership of the data and intellectual property rights to the data be managed?

For projects involving commercially-sensitive research or research involving third parties, seek advice of your Faculty

Contract Manager when answering this question.

This is an internal TUD MSc thesis project.

11. Which personal data or data from human participants do you work with? (Select all that apply.)

Proof of consent (such as signed consent materials which contain name and signature)

12. Please list the categories of data subjects and their geographical location.

The data subjects include the following categories:

Local residents living in the Kemijoki corridor (Rovaniemi–Sodankylä region)

Professionals and stakeholders involved in infrastructure and land use, such as representatives from energy companies,

hydropower operators, mining companies, data center operators, and municipal authorities

Researchers and experts working on environmental monitoring, infrastructure, or regional development

Local practitioners and land users (e.g., forestry workers, tourism operators, or reindeer herding representatives where

relevant)

All participants are located in Northern Finland, specifically within or around the Kemijoki river corridor, including the municipalities of

Rovaniemi, Sodankylä, and surrounding areas. 
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13. Will you be receiving personal data from or transferring personal data to third parties (groups of individuals or

organisations)? 

No

No personal data will be received from external organisations or transferred to third parties. Personal data (e.g., names and contact

details for interview scheduling) will be collected directly from participants and will be used solely for the purpose of this research at

TU Delft. Interview data will be anonymised and will not be shared outside the research context.

16. What are the legal grounds for personal data processing?

Informed consent

Personal data will be processed based on informed consent.

Participants will receive an information sheet explaining the purpose of the research, the type of data collected (e.g., interview

recordings and transcripts), how the data will be stored and used, and their rights, including the right to withdraw at any time

without consequences.

Written or recorded consent will be obtained prior to participation.

All interview data will be anonymised or pseudonymised and used solely for academic research purposes within the TU Delft

graduation project.

17. Please describe the informed consent procedure you will follow below.

Potential participants will be contacted individually by email or through professional networks. Prior to the interview, participants will

receive a digital participant information sheet explaining the purpose of the research, the voluntary nature of participation, the type

of data collected (e.g., audio recordings and notes), how the data will be stored and used, and their rights, including the right to

withdraw at any time without consequences.

Participants will be asked to provide informed consent before the start of the interview. Consent will be obtained either through a

signed digital consent form (for online interviews) or through written consent (for in-person interviews). If written consent is not

feasible, verbal consent will be recorded at the beginning of the interview.

Participants will also be asked whether they agree to audio recording. If they do not consent to recording, only written notes will be

taken.

All collected data will be anonymised or pseudonymised and used solely for academic research purposes within the TU Delft

graduation project.

18. Where will you store the physical/digital signed consent forms or other types of proof of consent (such as

recording of verbal consent)? 

The proof of consent (digital copy of signed document) will be preserved on the TU Delft Project Data Storage (U:) drive.

19. Does the processing of the personal data result in a high risk to the data subjects? (Select all that apply.) 

If the processing of the personal data results in a high risk to the data subjects, it is required to perform a Data

Protection Impact Assessment (DPIA). In order to determine if there is a high risk for the data subjects, please check if

any of the options below that are applicable to the processing of the personal data in your research project. 

If any category applies, please provide additional information in the box below. Likewise, if you collect other type of

potentially sensitive data, or if you have any additional comments, include these in the box below.  

If one or more options listed below apply, your project might need a DPIA. Please get in touch with the Privacy team

(privacy-tud@tudelft.nl) to get advice as to whether DPIA is necessary. 

None of the above apply

The research involves a small number of voluntary interviews with adult professional stakeholders. No sensitive or special category

personal data will be collected. Data will be anonymised or pseudonymised and used solely for academic purposes. The study does

not involve automated decision-making, systematic monitoring, large-scale data processing, or vulnerable populations. Therefore, the
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processing of personal data does not pose a high risk to data subjects.

23. What will happen with the personal data used in the research after the end of the research project?

Anonymised or aggregated data will be shared with others

Only anonymised and aggregated data will be shared in the final thesis and related academic outputs. Personal identifiers (such as

names, organisations, or specific positions where identification is possible) will be removed or generalised. Interview quotations may

be included in anonymised form (e.g., “energy sector stakeholder” or “municipal expert”).

Raw personal data (e.g., contact details, recordings, and non-anonymised transcripts) will not be shared and will be stored securely

for research purposes only.

24. For how long will personal research data (including pseudonymised data) be stored?

Personal data will be deleted at the end of the research project

25. How will your study participants be asked for their consent for data sharing?

In the informed consent form: participants are informed that their personal data will be anonymised and that the anonymised

dataset is shared publicly

V. Data sharing and long term preservation

27. Apart from personal data mentioned in question 23, will any other data be publicly shared? 

Please provide a list of data/code you are going to share under ‘Additional Information’.  

All other non-personal data/code underlying published articles/reports/theses

29. How will you share research data/code, including those mentioned in question 23? 

Select all that apply and provide additional details below. 

I am a Bachelor’s/Master’s student at TU Delft and I will share the data/code in the body and/or appendices of my thesis/report

in the TU Delft Repository

30. How much of your data/code will be shared in a research data repository?

100 GB - 1 TB

31. When will the data/code be shared?

At the end of the research project
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32. Under what licence(s) will the data/code be released?

Other – please explain below

The research outputs will be shared as part of the Master’s thesis, which will be published through the TU Delft Repository and is

subject to standard copyright.

The thesis will include anonymised and aggregated research results, spatial analyses, maps, diagrams, and design outputs. No

separate datasets or software will be released, and no personal data will be shared.

VI. Data management responsibilities and resources

33. If you leave TU Delft (or are unavailable), who is going to be responsible for the data/code resulting from this 
project?

My supervisor Angela Rout, Assistant Professor in the Department of Architecture at the Faculty of Architecture and the Built 
Environment at TU Delft

34. What resources (for example financial and time) will be dedicated to data management and ensuring that data will 
be FAIR (Findable, Accessible, Interoperable, Re-usable)?

Research data are only shared within the MSc thesis: no additional resources are required.

35. Which faculty do you belong to? 

Faculty of Architecture and the Built Environment (ABE)
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Course: Explore Lab Graduation Studio - AR4EX310
Project: MSc Graduation Project - Where do the servers sleep? Architecture in the loop.
Research Team: Sinja Reichenbecher
Project Date: 20.02.2026

Dear Participant, 

You are being invited to participate in a Master’s thesis titled: Where do the servers sleep? Architecture in the Loop. 
This study is conducted by Sinja Reichenbecher at TU Delft (Faculty of Architecture and the Built Environment).  

The purpose of this research is to investigate the spatial impacts of emerging infrastructures related to energy, 
extraction, and digital technologies. The interview will take approximately 20-45minutes. The data will be used for 
academic research and analysis for the Master’s thesis, which will be published in the TU Delft Repository with public 
access. Anonymised insights may also be used for academic presentations or future research publications.  

During the interview, you will be asked about your professional experience, perspectives, and knowledge related to 
infrastructure, land use, environmental impacts, and regional development in the study area.  

As with any digital communication, a minimal risk of data breach exists. To protect your privacy, all information will be 
treated confidentially. With your permission, the interview may be audio-recorded to ensure accuracy. Recordings and 
notes will be stored securely on password-protected devices and TU Delft-approved storage. Personal identifiers 
such as your name, organisation, or specific position will be removed or generalised.  

Any quotations used in the thesis will be fully anonymised and cannot be traced back to you. Only anonymised and 
aggregated information will be included in publicly available outputs. Raw recordings and identifiable data will not be 
shared and will be deleted after completion of the research project. 

Participation in this study is entirely voluntary. You may withdraw at any time without giving a reason and are free to 
skip any questions. You may request removal of your data up to two weeks after the interview, after which the data may 
have been anonymised and integrated into the analysis. 

There is no financial compensation for participation. 

If you have any questions about the study, please contact: 
Sinja Reichenbecher 
Master’s Student, TU Delft 

Angela Rout, 
Assistant Professor, Department of Architecture, TU Delft 

By agreeing to participate (or by signing the consent form or confirming verbally before the interview), you confirm that 
you have read and understood this information and consent to the use of your anonymised data for the purposes 
described above. 

Explicit Consent points  

 PLEASE TICK THE APPROPRIATE BOXES Yes No

A: GENERAL AGREEMENT – RESEARCH GOALS, PARTICPANT TASKS AND VOLUNTARY 
PARTICIPATION

1. I have read and understood the study informa4on dated [DD/MM/YYYY], or it has been read to 
me. I have been able to ask ques4ons about the study and my ques4ons have been answered to 
my sa4sfac4on. 

☐ ☐

2. I consent voluntarily to be a par4cipant in this study and understand that I can refuse to 
answer ques4ons and I can withdraw from the study at any 4me, without having to give a 
reason. 

☐ ☐

3. I understand that taking part in the study involves:

Par4cipa4on involves a one-4me semi-structured interview of approximately 20-45 minutes 
about your professional knowledge and perspec4ves related to infrastructure, land use, and 
regional development in the Kemijoki corridor.  

With your permission, the interview will be video or audio-recorded to ensure accuracy. If you do 
not consent to recording, wriLen notes will be taken instead. Audio recordings will be 
transcribed into text for analysis and then securely stored and deleted aNer the comple4on of 
the research project. 

All informa4on will be treated confiden4ally. Personal iden4fiers (such as your name, 
organisa4on, or specific role) will be removed or generalised, and only anonymised informa4on 
or quota4ons may be used in the thesis and related academic outputs.^

☐ ☐

5. I understand that the study will end upon comple4on and assessment of the Master’s thesis at 
TU DelN (expected June 2026)

B: POTENTIAL RISKS OF PARTICIPATING (INCLUDING DATA PROTECTION)

6. I understand that taking part in the study involves the following risks: minimal risk, including 
the 4me required for par4cipa4on and the possible sensi4vity of sharing professional opinions. I 
understand that these risks will be mi4gated by ensuring voluntary par4cipa4on, the right to skip 
ques4ons or withdraw at any 4me, and by trea4ng all informa4on confiden4ally and using only 
anonymised data in the research outputs.

☐ ☐

7. I understand that taking part in the study involves collec4ng limited personally iden4fiable 
informa4on (PII), such as my name, professional role, organisa4on, and contact details for 
communica4on purposes, as well as associated research data (PIRD) from the interview about my 
professional knowledge and opinions. I understand that there is a small poten4al risk of re-
iden4fica4on or professional reputa4onal impact if iden4fiable informa4on were disclosed. This 
risk will be mi4gated by removing or generalising personal and organisa4onal iden4fiers, securely 
storing the data, and using only anonymised informa4on and non-aLributable quota4ons in the 
thesis and related academic outputs.

☐ ☐

8. I understand that no sensi4ve personal data as defined under GDPR (such as data on health, 
religion, poli4cal opinions, ethnicity, or criminal records) will be collected or processed as part of 
this study. The research focuses solely on professional knowledge and perspec4ves related to 
infrastructure and regional development.

☐ ☐
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9. I understand that the following steps will be taken to minimise the risk of a data breach and 
protect my iden4ty: personal data will be collected only where necessary and stored securely on 
password-protected devices and TU DelN-approved storage with access limited to the researcher 
(and supervisors if required). Video and Audio recordings will be transcribed and then deleted 
aNer the comple4on of the project. Personal iden4fiers such as names, organisa4ons, or specific 
roles will be removed or generalised, and all research outputs will use anonymised or aggregated 
informa4on only.

☐ ☐

10. I understand that personal informa4on collected about me that can iden4fy me, such as 
name, profession, will not be shared beyond the study team. 

☐ ☐

11. I understand that the (iden4fiable) personal data I provide will be destroyed aNer the 
comple4on of the Master thesis.

☐ ☐

C: RESEARCH PUBLICATION, DISSEMINATION AND APPLICATION

12. I understand that aNer the research study, the de-iden4fied informa4on I provide will be used 
for academic purposes, including the Master’s thesis, which will be published in the TU DelN 
Repository with public access. De-iden4fied insights and anonymised quota4ons may also be 
used for academic presenta4ons, teaching, or poten4al future research publica4ons. The results 
will contribute to research and design strategies related to infrastructure, environmental impacts, 
and regional development. No iden4fiable personal informa4on will be published, and any 
quota4ons or examples will be fully anonymised and non-aLributable.

☐ ☐

13. I agree that my responses, views or other input can be quoted anonymously in research 
outputs

☐ ☐

14. I agree that my real name can be used for quotes in research outputs ☐ ☐

D: (LONGTERM) DATA STORAGE, ACCESS AND REUSE

16. I agree that only  anonymised and aggregated results will be included in the publicly available 
Master’s thesis in the TU DelN Repository. Raw interview data (recordings, transcripts, and notes) 
will not be archived and will be deleted aNer comple4on of the research project.

☐ ☐

17. I understand that access to this repository is open via the TU DelN Repository. No separate 
research dataset will be stored or made available.

☐ ☐

 PLEASE TICK THE APPROPRIATE BOXES Yes No

   

Back to text 

Signatures 

__________________________              _________________________ ________  
Name of par4cipant [printed]  Signature   Date 
 
[Add legal representa2ve, and/or amend text for assent where par2cipants cannot give consent as 
applicable]                                       

I, as legal representa4ve, have witnessed the accurate reading of the consent form with the poten4al 
par4cipant and the individual has had the opportunity to ask ques4ons. I confirm that the individual 
has given consent freely. 

__________________________             _______________________    _________ 
Name of witness          [printed]               Signature                                     Date 
I, as researcher, have accurately read out the informa4on sheet to the poten4al par4cipant and, to 
the best of my ability, ensured that the par4cipant understands to what they are freely consen4ng. 

________________________  __________________         ________  
Researcher name [printed]  Signature                 Date 

Study contact details for further informa4on:  [Name, phone number, email address] 
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