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Content

O Digital Economy and challenges

O Introduction to digital infrastructure and digital ecosystem
O Introduction to data centre

O Energy and environmental impacts of data centres

O Environmental efficiency solutions
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Digital technology spreads through the entire economy FIECENT TRENDS IN THE DIGITAL ECDNDMY

" _ °@° Blockchain
‘ ' TI'IE E'UDIVH'IQ A7  Data analytics
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ECONOMY ‘ l‘ fuelled by data 1€ Automation & Robotics
g @)/ Coud ol
Gty and Global Internet Protocol traffic, a proxy for data flows, has grown dramati-
et e cally, but the world is only in the €arly days of the data-driven economy
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Digital Infrastructure is an integrated system including 2
categories:
(hard) physical and (soft) non-physical

Connectivity

Storage and

n :
and processing

Hard transportation

""""""""" It is the foundation of the digital economy.

Soft Terminals and Services and
devices applications
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Digital Infrastructure is no longer limited to e / .
5 ) Ly indows 1‘.__
hard physical assets, structures, and ,  MApplication occess™ .
facilities. It extends to the architecture that

§ security

connects it and to the technological 8-
applications to operate it.
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We need connectivity infrastructure and

datacenter infrastructure to support . iy gy
ey . |n:::struf:,tm", : Furmishi

locally-deployed digital services and the Anpivadt, :

servers

growth of a local digital ecosystem. Copyright ® 2018 .
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Data centres sizes (number of servers)

A data centre is

:]r:;a -:I Nr of servers < 500 :c?g I-l:“r?r of servers < 5,000 ::rcg’nsewers > 5,000 ::t?::::::"‘* 10,000 a dedicated
Power < 50 kW 50 kW < Power < 240 kW 240 KW < Power = 25 MW Power = 50 MW building, which
houses the
technology for
Operational models of data centres data processi ng,
data storage and
data

communication
In-house or on premises Co-location Hosting Cloud computing
Owners maintaining and Commercial providers Commercial providers Commercial providers Of one or more
operating their own offering floor or rack offering IT infrastructure offering platform : :
space for IT hardware space for customers to (space and hardware), services, software organ Izations.
and their IT services place their IT hardware managed sarvices, or services, and dedicated

both IT services

Cwned by public sector or
state-owned companies

Private
Owned by private companies




9,000 terawatt hours (TWh)

—  ENERGY FORECAST
Widely cited forecasts suggest that the
total electricity demand of information and
communications technology (ICT) will
accelerate in the 2020s, and that data
centres will take a larger slice.
B Networks (wireless and wired)
B Production of ICT
Consumer devices (televisions,
computers, mobile phones)
B Data centres

0

20.9% of projected”
electricity demand

2010 2012 2014 2016 2018 2020 2022 20|24I2026 2028.2030

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 1 |

Best case
2030

Expected
2030

Other demand

40,000 TWh

ENERGY SCALE

Global electricity demand Electricity use by ICT

20,000.. 2,000..

Data-centre electricity demand Bitcoin use by mid-2018

2 0 OTWh 207Wh

enature Figures are approximate.

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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Environmental Impact Analysis (EIA) : S
Water use in electricity was x4 greater than that

Wacte used on-site for cooling: 7.6 litres of water is used

reduction

for every 1 kWh of electricity generated compared
to 1.8 litres per kWh of total data centre site

@ energy use.

Recycling Air quality
%é and reuse pollution

|
m Environmental 700 'forecaSt g
#_ h Resource @ protection (United |
efficiency Nation’s Sustainable 600

W Development Goals)

500
Source: rlb.com

400
300

An estimated 20 to 50 million metric tonnes of E- 200

Water consumption (billion liters/y)

Waste is disposed globally every year depositing heavy From
| 4 6tharh d ; landfill 100 electricity
metals and other hazardous waste into our landfills. R

0

. 2006 2008 2010 2012 2014 2016 2018 2020
If measures are not taken, E-Waste is expected to

grOW 8% eaCh yea r. Direct vs. Indirect U.S. Data Center Water Consumption (Shehabi et al, 2018).
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INFRASTRUCTURE

WE REUSE AND REPAIR

Vv

b g

WE PROVE ENERGY EFFICIENCY

SERVERS WITH MEASURABLE TARGETS
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2020 2025

Signing af th Fir
Climate Moutral :
Datacentor fact
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| © = Claud computing is the technelegical farce for
j £ CEEah ’1 @ change behind the European Green Deal & Dirgital
d Strateay. Cloud Infrastructure providers & data
WE PURCHASE 100% CARBON-FREE ENERGY center operaters created a solf-regulatory initintive WE PRIGRITISE WATER CONSERVATION

for data centers 1o be climate neutral by 2030.

@@ ClimateNeutralDataCentre.net S CsFEI 4
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Tha n k you ! https://c2e2.unepdtu.org/sustainable-datacentres-and-ict/
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(el Environmental sustainability
of data centres:
A need for a multi-impact and

i ) h srEF2 | Data Centres:
lieicycic.approac Digitalisation Powerhouse and
: Energy Efficiency Potential
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Digital Climate Emergency Series

Zero Carbon Emissions in Digitalization

03 March 2020
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Reducing the energy use of
video i energy effici
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BRIEF 4 Innovative Data-Centre
Cooling Technologies in China

- Liquid Cooling Solution
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Digital Climate Emergency Series

Beyond Energy Efficiency - Life Cycle Based
Data Centre Sustainability

02 July 2020
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