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Baseline versus Carbon-aware Load

Baseli e Load == Carbon-aware Load @ Carbon Intens ity
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Quellen: Google (2020), Zeit (2019), Umweltministerium BW (2017), US EPA (2020), Nature (2018), EU COM

(2020), BUND (2022), BMU (2020), ZDF (2018), Wirth (1995), Dell (2011)
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Digitization leads to an increasing need for energy and ressources.
~3% of electricity use in }

Why Green IT?
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Green IT

From cradle to grave
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Green IT means a sustainable use of information technology over its total lifecycle.
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Sustainable Digitization as a module of

‘digital@bw

ResSoukCEN-
(1)
n\mmmzm

- INTELLGENTe

ENERGIESYSTENE https://um.baden-

wuerttemberg.de/de/umwelt-

natur/nachhaltigkeit/nachhaltige-

digitalisierung/

Sl 3
(SR -t
-

Baden-Wiirttemberg

MINISTRY OF THE ENVIRONMENT, CLIMATE PROTECTION
AND THE ENERGY SECTOR

Folie 5 U. Kugler | January 9 2023


https://um.baden-wuerttemberg.de/de/umwelt-natur/nachhaltigkeit/nachhaltige-digitalisierung/

Sustainable Digitization/Green IT

Initiatives (Excerpt)
= EU declaration on digital rights and principles

https://digital-strategy.ec.europa.eu/en

= Climate Neutral Data Centre Pact (industry
initiative)

https://www.climateneutraldatacentre.net/

= Revision of the EU energy efficiency directive
(EED)

https://ec.europa.eu/info/law/better-regulation/have-your-

say/initiatives/12552-EU-energy-efficiency-directive-EED-

evaluation-and-review en

= Green IT strategy for public administration in
Germany

https://www.it-planungsrat.de/fileadmin/beschluesse/2022/Beschluss2022-
18 Green IT Strategie.pdf (in German)
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PEOPLE AT THE CENTRE

Digital technologies should protect

people’s rights, support

)
E\& democracy, and ensure that all
2 digital players act responsibly

and safely. The EU promotes

SUSTAINABILITY these values

Digital devices should support . across the world :,
sustainability and the green
transition. People need to ;

know about the environmental
impact and energy
consumption of their devices.

DIGITAL
RIGHTS AND
PRINCIPLES

The digital environment
should be safe and secure.
All users, from childhood
to old age, should be
empowered and protected.

Citizens should be able to
engage in the democratic
process at all levels, and have
control over their own data.
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SOLIDARITY AND INCLUSION

Technology should unite,
not divide, people.
Everyone should have access
to the intermet, to digital
skills, to digital public services,
and to fair working conditions.

(\_)’LD
&
FREEDOM OF CHOICE

People should benefit from a
fair online environment, be
safe from illegal and harmful
content, and be empowered
when they interact with new
and evolving technologies like
artificial intelligence.
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5 topics

...embedded in the Baden-

Wirttemberg Climate Protection Act
Procurement (KSG BW)

https://um.baden-

Workplace
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Organisation, Energy
Management Data Centres

Science
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Monitoring
Electricity use Electricity use
Federal Administration IT

Andere

Verbraucher

160 GWh
in 2015

848 GWh

81% in 2015

https://um.baden-
wuerttemberg.de/fileadmin/redaktion/m-

um/intern/Dateien/Dokumente/1 Ministerium/
Aufgaben und Organisation/191122-
Kurzbericht-Landesstrategie-Green-IT.pdf

pL,
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Electricity use of a data centre

= |T electricity demand of a medium data centre: ~ 200 kW (=30 Racks)
= @ PUE: 1,56
= Total annual electricity consumption: 2,9 GWh

(200 kW * 1,5 * 8.760 h = 2.855.760 kWh)

—> Electricity consumption of about 1000 households

= annual yield of a modern onshore wind turbine: ca. 6 GWh (3 MW power, 2000
full load hours)

Pa-i$
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Blue Angel for High-Performance Computing Centre Stuttgart

The High-Performance Computing Center of the Published
University of Stuttgart (HLRS) is recognized for its Oct 12,2020
sustainability and ecological responsibility. < See all press releases

The High-Performance Computing Center of the University of Stuttgart (HLRS) has
received certification for Energy-Efficient Data Center Operation under the Blue Angel,
the ecoloabel of the federal government of Germany. This certification is the newest of
several standards for sustainability and environmental responsibility that HLRS has
achieved in the past year. Certification under the stringent requirements of the Blue
Angel reflects the comprehensive policies that HLRS has put in place to maximize its
energy efficiency and minimize its impact on the environment.

https://www.hlrs.de/press/detail/hlrs-receives-blue-angel-certification

s
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was the observation that the number of transistors in a dense integrated circuit doubles approximately every two
years.

Ressource efficient software

,Software is getting slower more rapidly than hardware becomes
faster.” (Wirth, A plea for lean software, 1995) 10t
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Green IT — What can individuals do?

Use electronic devices longer
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The , ecological bagpack” from producing electronic devices is heavy, so use them as long as possible.

POSITIVE KLIMAWIRKUNG UND KOSTEN-
EINSPARUNG BEI LANGERER NUTZUNG

Vergleich von durchschnittlicher und verlangerter Lebens-
und Nutzungsdauer iiber den Betrachtungszeitraum von 7 Jahren

durchschnitliche Nutzungsdaver ——— EY 0 YHOO
ORI 111 o

Gurchachnitliche Rutzungadaver R LI
[T 1.278

durchschnittliche Nutzungsdauer: 2,5 Jahre, langlebig: 7 Jahre
C0,e = CO,-Aquivalente, MaReinheit zur Vereinheitlichung der Klimawirkung unterschiedlichen Treibhausgase

Kosten = Lebenszykluskosten

Quelle: https://www.vzbv.de/pressemitteilung/studie-zu-langlebigkeit-von-produkten-qualitaet-zahlt-sich-aus
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Use your smartphone longer?

= hardware obsolescence by software: (security) updates are only provided for a while

= repairability: modules are rather glued than screwed; replacement parts are expensive or not
available any longer

- in 2022/2023: Revision of EU Ecodesign Directive and the EU Energy Labelling Regulation

https://www.izm.fraunhofer.de/en/news events/tech news/eu-regulations-set-to-make-smartphones-and-tablets-more-
sustainable.html, https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12797-Designing-mobile-
phones-and-tablets-to-be-sustainable-ecodesign en, https://ec.europa.eu/info/law/better-regulation/have-your-
say/initiatives/12798-Energy-labelling-of-mobile-phones-and-tablets-informing-consumers-about-environmental-impact _en

Repairability index in France for 31“50 5'/150

electronic devices, amongst others Y
amene 75 (39
smartphones : /

https://www.indicereparabilite.fr/

»
-
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Use wireline for streaming (LAN/WiFi)

Glasfaser (FTTH) h 2

Kupferkabel (vost) [} 4

Mobilfunk 5G - 5
Mobilfunk LTE (4G) - 13

0 20 40 60 80 100
Treibhausgasemissionen pro Stunde Videostreaming (HD-Qualitdt) [g CO2e/h]

® Rechenzentrum W Netzwerk Summe

Quelle: Forschungsprojekt , Green Cloud-Computing” (2020) ﬁ% '
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Streaming with adapted resolution...

Tabelle 1: Datenmengen bei unterschiedlichen Bildschirmauflosungen und Videoqualitaten

YouTube nach Videoqualitat Bildschirmauflosung (Pixel) Datenmenge pro Stunde

144p 192 x 144 30 MB/h

240p 320 x 240 150 MB/h Quelle:

360p 480 x 360 300 MB/h  forschungsprojekt

480p 640 x 480 asomp/h  ~oreenCloud
Computing” (2020)

HD / 720p 1280 x 720 1,2 GB/h

Full HD / 1080p 1920 x 1080 1,7 GB/h

Netflix nach Videoqualitat Datenmenge pro Stunde

Niedrige Qualitat 300 MB/h

Mittlere Qualitat 1280 x 720 700 MB/h

Hohe Qualitat 1920 = 1080 3 GB/h

Ultra-HD 3840 x 2160 7 GB/h

heise online j News ) 03/2020 ) YouTube reduziert Videoaufldsung in Europa

YouTube reduziert Videoauflosung in Europa LR
Folie 16 Baden-Wiirttemberg
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...and sizes of devices
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vom verwendeten Endgerat (Basisjahr 2018, ohne Herstellung der Gerate LR
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Dr.-Ing. Ulrike Kugler
Ministerium fur Umwelt, Klima und Energiewirtschaft Baden-Wirttemberg
Referat 15 - Informationstechnik, IT-Leitstelle, UIS, Nachhaltige Digitalisierung

Telefon: +49 711 126-2831
ulrike.kugler@um.bwl.de
GreenlT@um.bwl.de

https://um.baden-wuerttemberg.de/de/umwelt-
natur/nachhaltigkeit/nachhaltige-digitalisierung/
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