DIPAI{'I‘IM ENTO DI SCIENZE
ECONOMICHE E AZIENDALI
'MARCO FANNO'

Data Center e Sostenibilita

a cura di
Roberto Antonietti, Marco Bettiol, Eleonora Di Maria, Leonardo Vargiu

Progetto PRIN: GEOTWIN

e
-
@

NEQUIS

ACCREDITED




7%

= SEQUIS

ACCREDITED

Il ritorno dell’hardware
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Google Environmental Report 2025

Aumento del 27% dei consumi elettrici rispetto al 2023
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Data centres’ electricity consumption,
% of total by region
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Source: International Energy Agency *Excludes China

Fonte: The Economist, 30 ottobre 2025
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Exposing The Dark Side of America's Al Data Center Explosion
@ ?;f::ﬁ:;f::::;der © dH 51K Q7 2> Condividi W Scarica 3 Clip e

3,4 Min di visualizzazioni 2 mesifa #datacenters #ai #viewfromabove

The explosion of Al across every industry has seen hundreds of water- and power-hungry server farms sprout up across the US. Already, one-third of the world's
internet traffic flows through data centers in just one US state: Virginia.
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TENDENZE GLOBALI

I data center divoratori di energia, la corsa dei big in
Nord Italia (e il rischio del caro bollette)

di Ferruccio de Bortoli

Linstallazione di infrastrutture per lo stoccaggio di informazioni digitali &
essenziale per la crescita del nostro Paese. Un business da 60 miliardi

000600

Fonte: Corriere della Sera, 18 novembre 2025



L) IPARTIMENTO DI SCIENZE
ECONOMICHE E AZIENDALI
'MARCO FANNO'

ACCREDITED

Distribuzione geografica DC in Europa

Data Centers in Europe (2023)

Aree a maggior concentrazione:

* Nord-cento Europa

S
- * Capitali o grandi citta
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Distribuzione DC per Regioni

DC by NUTS-2 Region (2023) . .
Maggiore concentrazione:

* Regioni con Capitali o grandi citta
* Regioni industriali

* Classifica delle prime 10 regioni:

b Country Region DCs number

50°N I 75 Germany Darmstadt 96
50

. Ireland Eastern and Midland 86

France lle-de-France 84

Netherlands Noord-Holland 79

Berkshire-

0N UK Oxfordshire 62

Italy Lombardia 53

Sweden Stockholm 44

Spain Madrid 39

Germany Disseldorf 32

Germany Oberbayern 29
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Distribuzione DC per Regioni Italiane

Presenze Data Certer nelle regioni Europee:
Min. 1st Qu. Median Mean 3rd Qu. Max.
1.00 8.00 18.00 29.47 42.00 99.00

Persenze Data Certer nelle regioni italiane:

Min. 1st Qu. Median Mean 3rd Qu. Max.
1.00 9.00 14.00 26.58 56.00 56.00

Number of DCs
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Gli obiettivi della ricerca

 Analizzare le iniziative di sostenibilita ambientale dei
data center a livello europeo

 Comprendere I'impatto della geografia nelle scelte di
localizzazione dei data center

e Approfondire la comunicazione delle iniziative di
sostenibilita dei data center
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La metodologia

e Survey rivolta ai provider europei presenti su
datacentermap

e Analisi dei data center europei attraverso il database
datacentermap

* Webscraping e analisi dei siti web di tutti i data center
europei
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Fattori rilevanti nella progettazione dei
data center

Biodiversity
Air Pollution/quality

CO2 Emissions

Level of automation of operations

Ecodesign in construction/building

Local environmental policies and/or regulations

Costs

Technological Innovation

Energy Efficiency
Security

Connectivity

i1
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Very important W Moderately important M Low importance
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Fattori Green nella progettazione dei
data center

Increase of Biodiversity

Recycling Critical Raw Material

Circular economy in ewaste management

Reduction of Air pollution
Green technology investment
Life cycle of data center
Renewable energy use
Reduction of CO2 emissions

Overall environmental impact

Total energy consumption
Cooling design efficiencies

Data center PUE
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Fattori valutati per la scelta della localizzazione

Easiness to access to local Institutions
Local availability of water

Geographical proximity to industrial demand...
Lower costruction cost
Lower wages

Geographical proximity to consumer demand...
Local environmental policies and/or regulations
Local availability of renewable energy sources

Lower land cost

Lower energy cost

Availability High/medium voltage (electricity)

Mt

Availability High Speed Connectivity
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Uso fonti rinnovabili

Less than 30%
26%

More than 90%
35%

30.1% - 60%

23%
60% - 90%

16%



Pubblicazione report ambientali

39%

®Yes HNo Developing/Considering



l YIPARTIMENTO DI SCIENZE
ECONOMICHE E AZIENDALI
'MARCO FANNO'

ACCREDITED

Economia circolare

Partner with a specialized IT Life cycle service
provider

Recycle internally without following any
standards

Partner with an electronics recycling company
that is not certified

Partner with a specialized IT Life cycle service
provider

Partner with a certified electronics recycling
company

Recycle internally according to standards

Resell the hardware
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Life Cycle Assessment

45%

HYes HNo Developing/Considering
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Life Cycle Assessment di un data center

Mate! extraction

Manufactu

Use

transport and energy supply

End of life

Extraction of
materlals

(incl. mining and
processing of
metal ores and
fossils)

Manufacturing of
bullding

* Concrete

* Reinforced steel
= Aluminium

Manufacturing of IT
* Servers

« Storage equipment
« Network equipment
* Network cables

Manufacturing of

cooling

* Chillers

» Computer room air
conditioning units.
(CRACS)

* Cooling towers

Power supply

* Power infrastructures
constructed for the
data centre

* Uninterruptible
power supply

* Backup generators

- Power distribution
units

Training of Artificlal
Intelligence models

Assembling
of data
centre

2 District

E heating

» from waste
.

.

H

heat

Data centre
operation

End of life of equipment
-

Decommissioning of
data centre

¥

RISORSE
Materiali,
acqua,
energia

EMISSIONI
In aria, suolo e

acqua

—

Fonte: A. Laurent, M. Dal Maso (2020)

GENERAZIONE DI
IMPATTI AMBIENTALI
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Life Cycle Assessment del VSIX

LCA del VSIX
Potenziale di riscaldamento globale [tonCO,eq]

Utilizzo - Energia

14,6% Realizzazione del VSIX

Potenziale di riscaldamento globale [tonCO,eq]

Realizzazione
Utilizzo - Fughe di

X 80,8%
refrigerante e o
42% Edificio
)y / / 2%

Trasporto

0,4% Server & Storage

38%




