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Data centres sizes (number of servers)

Small Medium Large
100 < Nr of servers < 500

Power < 50 kW 50 kW < Power < 240 kW

Operational models of data centres

500 < Nr of servers < 5000 Mr of servers > 5,000
240 kW < Power = 2.5 MW

“Hyperscala™
Mr of servers > 10,000
Power = 50 MW

In-house or on premises Co-location Hosting
Owners maintaining and Commercial providers
operating their own offering floor or rack
space for IT hardwarea space for customers to
and their IT services place their IT hardware

Cwned by public sector or
state-owned companies

Private
Owned by private companies

Commercial providers
offering IT infrastructure

(space and hardware),
managed sarvices, or
both

Cloud computing
Commercial providers
offering platform
services, software
services, and dedicated
IT services
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A data centre is
a dedicated
building, which
houses the
technology for
data processing,
data storage and
data
communication
of one or more
organizations.
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Connectivity
and
Hard transportation

Storage and
processing

Soft Terminals and Services and
devices applications

Digital Infrastructure is no longer limited to

hard physical assets, structures, and

facilities. It extends to the architecture that

connects it and to the
technological applications to operate it.

We need connectivity infrastructure and
datacenter infrastructure to support
locally-deployed digital services and the
growth of a local digital ecosystem.

Digital Infrastructure is an integrated system including 2
categories:
(hard) physical and (soft) non-physical

It is the foundation of the digital economy.
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ENERGY SCALE

9.000 terawatt hours (TWh) Global electricity demand Electricity use by ICT
- LA LR il 2 0 000% 2 uoorwn
Widely cited forecasts suggest that the electricity demand § 5
total electricity demand of information and
communications technology (ICT) will Data-centre electricity demand Bitcoin use by mid-2018
accelerate in the 2020s, and that data
centres will take a larger slice. 20 0 2 0
M Networks (wireless and wired) TWh TWh
] Production of |CT enature Figures are approximate.

Consumer devices (televisions,
computers, mobile phones)

M Data centres

Sources: |IEA/A. Andrae/Ref. 6

Figure 3. Share of energy demand by different com-
ponents in data centres globally (2020). Elaborated
with data from International Energy Agency"!
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The chart above is an ‘expected case’ projection from Anders Andrae, a
specialist in sustainable ICT. In his ‘best case’ scenario, ICT grows to only
8% of total electricity demand by 2030, rather than to 21%.

Global electricity demand

2015 I I Other demand
Best case
2030 l I
Expected
5030 1
0 40,000 TWh I servers [ storage

. Network . Infrastructure
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Environmental Impact Analysis (EIA) The inclusion of the entire life cycle of data centres is
oy ' essential to prevent environmental burden-shifting
aste
Fedution from one life cycle stage of the system to another or
’ from one component to another.
® Recycling Air quality
@Ié and reuse pollution . . . . . .
Life cycle contributions to selected environmental impacts associated with data centres.
M T 0% 20 % 40 % 60 % 80 % 100 %
= @ wbetis
W Development Goals) Climate change (Lettieri, 2012)

Source: rlb.com
Climate change (Whitehead et al., 2015)

Climate change (Shah et al., 2012)

An estimated 20 to 50 million metric tonnes of E-

Waste is disposed of globally every year depositing Carcinogens (Whitehead et al., 2015)
heavy metals and other hazardous waste into our
landfills. If measures are not taken E-Waste is Mireral resourca (Wihitshaad etal, 2015)

il

expected to grow 8% each year.

I Operations Materials extraction, manufacturing
and end of life
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4 Space Cooling Efficiency Strategies

H Electrical Losses . : '
»Qutside air economizers

sExpanded temperature setpoints
#Efficient cooling equipment
-~ - =-|.'1 eConsolodation (hot/cold aisles)

H powering Server Equipment

J/

«Efficient hardware with VSD fans

*Qptimized power distributiuon -

Electrical invest in efficienct power supplies
Losses and voltage regulator circuitry

J

#Virtulaization

Powering
Server

Equipment

Typical Data Center
| Figure 2: Energy Use Breakdown and Efficiency Stratgeies for Data Centers
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THE GREEN DEAL
NEEDS GREEN
INFRASTRUCTURE

i

NN

|
)

© amm >

© = Eafl
tecamp=] 5

I

WE PROVE ENERGY EFFICIENCY

WE REUSE AND REPAIR SERVERS WITH MEASURABLE TARGETS
= 3 0 >
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2030

Climate Noutral

Datacentor Pact

& b //
2020 2025
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ce== Cloud ting is the technological force for o | o=
=) % change behind the European Green Deal & Digital —=| [o——
Strategy. Cloud Infrastructure providers & data
center operators created a self-regulatory initiative WE PRIORITISE WATER CONSERVATION

WE PURCHASE 100% CARBON-FREE ENERGY
for data centers 1o be climate neutral by 2030.

@ ClimateNeutralDataCentre.net o CISPE20T 4
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DATA CENTRE BRIEF SERIES

Environmental sustainability
of data centres: i :
A need for a multi-impact and SRIEF 2 b s@er: | Reducing the energy use of

Data Centres: sres4 | Innovative Data-Centre
i ing: ffici
life cycle approach Digitalisation Powerhouse and :,:’:;a’,::',}c"aﬂ,:: HEHRUL LR Cooling Technologies in China

Energy Efficiency Potential = Liquid Cooling Solution
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Digital Climate Emergency Series Digital Climate Emergency Series

Beyond Energy Efficiency - Life Cycle Based

Zero Carbon Emissions in Digitalization Data Centre Sustainability
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