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The JRC and Data Centres

The JRC has been managing the EU
CoC for DCs for many years

CODE OF
More than 300 DCs CONDUCT

DATA CENTRES

Yearly Best Practices for DCs

Average PUE of < 1.80

EU CoC
Best Practices
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https://e3p.jrc.ec.europa.eu/communities/data-centres-code-conduct
https://e3p.jrc.ec.europa.eu/publications/2021-best-practice-guidelines-eu-code-conduct-data-centre-energy-efficiency
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Energy and DCs

Energy intensive industry
(0.8% of electricity demand)

Since 2010, the number of
internet users worldwide has
doubled while global internet
traffic has grown 12-fold, or
around 30% per year

Demand for data and digital
services is expected to
continue its exponential
growth

9,000 terawatt hours (TWh)

ENERGY FORECAST 20.9% of projected
Widely cited forecasts suggest that the electricity demand
total electricity demand of information and
communications technology (ICT) will
accelerate in the 2020s, and that data
centres will take a larger slice.
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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%.
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Energy and DCs

Decline of RES prices

2019 TOP 10 LARGE ENERGY BUYERS

Electricty up to 70% of DC
costs

Large ICT players also large
RES buyers

Onsite and through PPAs

Opportunity to add flexibility
to the grid

1.racesook  EEZC
2. GOOGLE 1.017
3. AT&T E

4. MICROSOFT .624

5. T-MOBILE

6. WALMART 541
7. AMAZON .48
8. BALL CORP. 388

9. MCDONALD'S
10. HONDA
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Renewable Energy Buyers Alliance
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Water Consumption ,

« Water consumption to increase
by 55% between 2000 and 2050,
ICT plays its part 40
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« In DCs: Water used in electricity

generation and for cooling 2017 2018 2019

[0 Potable water [l Non-potable water

« Most water used in DCs from
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|
600

500

« DCs often are placed in highly
populated areas with high hydric
stress.
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Water consumption (billion liters/y)

 DCs need a water expert on top
of energy experts 0
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Waste

E-Waste: 21% increase in
5 years worldwide
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Waste heat

« Not all waste is bad

« Energy intensity of DCs
originates waste heat

« Can be used in heating the
offices part of DC

« Can be injected in the
district heating grid.

« e.g. Stockholm aims to
have 10% of heat from DCs
by 2035
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Embeded carbon of DCs

Cement, Steel, Aluminium are
heavily energy intensive and carbon
intensive
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Socio-Economic impacts of DCs

 Big ICT companies have been trying to accomodate local
concerns of the installation of facilities

« DCs may have only short-term influence in the
communities (construction phase)

« Communities usually benéefits of the installation of DCs in
the long term

« Broader supply chain also benefits with the construction
and operation and maintenance stages

e Lijttle information on smaller DCs
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Measuring DC Sustainability

Acronym l Full Name I Unit Objective Optimal | Category
_evenym Full Name - CO;3 Savings Ratio Maximize 1.0 Facility
APC | Adaptability Power Curve CUE Carbon Usage Effectiveness KgCO2/kWh Minimize 0.0 Facility
,},;‘}PL Corporste Average Data Center Ef " p1hp; Electronics Disposal Efficiency Percentage Maximize 1.0 Facility
*BL ,[\ t;":‘;u,:" P oy ERE Energy Reuse Effectiveness Percentage Minimize 00 | Facility ®
DCeE Data Center L“m}‘u“ Effidency ERF Energy Reuse Factor Percentage Maxi
DCoP “Data Center E ,“’,;; Productivity  GEC Green Energy Coefficient Percentage Maxi .
DCil | Data Center Infrastructure Efficersx GUF Grid Utilization Factor Percentage Minimize 0.0 Facility
DCLD Data Center Lighting Density MRR Material Recycling Ratio Percentage Maximize 1.0 Facility
DCrD | Data Center Power Density Omega Water Usage Energy / w Ratio Minimize ili
DCPE | Data Center Performance Efficiency TCE Technology Carbon Effi nds of CO2/kWh Minimize
DC-FVER Data Center Fixed to Variable Ener, TGI The Crreen Tndex / Ratio N/A
ks - IpOYes tarinane LA T WOE Water Usage Effectiis brs/KWh Minimize
weploved Hardware Utilization Ra~ — —
DPPE | Data Center Performance Per Energy ‘ Ratio Maxim ity
DWPE | Data center Workload Power Efficiency [ Perf / Watt Maximi er
EES Energy ExpenseS Ratio Maximize Acility
EWR Energy Wasted Ratio | Ratio | Minimize Facility
GEC | Green Ene gy C x\’mu- nt [ Percentage | Maximize 10 Facility
H-POM | IT Hardware Power Overhead Multiplier Ratio | Minimize 1.0 o Fqul';:mvnrl
ITEE | IT Equipment Energy x | IT Equipment I S o 5 0 00 1
ITEU | IT Equipment Utilization 10 | IT Equipment ENERGY MANAGEMENT
OSWE Operating System \‘\urklu.\d Efficiency x | I-r.u:i:('\r
PDE | Power Density Efficiency 1.0 Rack
IF, sage Effectiveness Level 14 1.0 Facility
PUE, atabitity | Power Usage Effectivencss Scalability 1.0 Facility n ANSI/BICSI]
pPUE | Partial Power Usage Effectiveness CO D E O F 1.0 Facility 002-2019
PpW | Performance per Watt CON DU CT x Server m
ScE Server Compute Efficiency | Percentage | Maximize 1.0 Server < e :’::‘:::I':::nmﬂo"
SI-POM Site Infrastructure Power Overhead Multiplier Ratio Minimize 10 Facility Best Practices
SPUE | “Server Power Usage Efficiency . Ratio Minimize 1.0 Facility n
SWaP . Space, Watts and Performance . Ratio | Maximize x Rack
TUE ' Total-Fower Usage Effectiveness ' Ratio . Minimize 10 Facility z




DCs and the SDGs
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DCs and the SDGs — Direct impacts

T Highly energy intensive industry = water intensive

Location in less hydro stress areas, free cooling, non-potable
E water. Use of Water Usage Effectiveness indicator by
professionals

Use of renewables onsite (PV) and PPAs

Edge DCs being smaller and nearer cities can increase the
ﬁﬁéﬁ potential of the IoT making cities more sustainable and
| resilient
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DCs and the SDGs — Direct impacts

Full lifecycle has to be considered. Embebed carbon from the
LS carly stages.

DCs actually help science in acting on the data collected by
sensors and processed by DCs

10 " Rejected water from cooling hyperscale DCs can influence

biodiversity. High consumption can impact in the amount of
water available.

Ideally DCs should be installed in brownfield. If not, prior EIA
should be had in consideration to minimize the impact of the
installation of DCs in nearby habitats or fighting
desetrtification
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Conclusion

DC industry does not excuse itself from its
responsibilities in the different sustainability
dimensions. Contributes to society and minimizes
its impact.

Every year the efficiency values are being
improved (PUE)

SDGs and other sustainability targets can only be
achieved by daily concerted action on the whole
stages of DCs life.

DCs have an importante role in the energy
transition through RES production. T
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Thank you!

Paolo.BERTOLDI@europa.eu

Tiago.SERRENHO@ec.europa.eu
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