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THE ESSENTIAL HEADLINE DATA YOU NEED TO UNDERSTAND MOBILE, INTERNET, AND SOCIAL MEDIA USE

TOTAL UNIQUE MOBILE INTERNET ACTIVE SOCIAL
POPULATION PHONE USERS USERS MEDIA USERS

7.75 5.19 4.54 3.80

BILLION BILLION BILLION BILLION

URBANISATION: PENETRATION: PENETRATION: PENETRATION:

55% 67 % 59% 49%
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Data Centres

~8m globally / concentration in EU - UK, Germany, France & Netherlands
2010-2020 - S100bn investment in sector
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‘ Circular Economy Performance & Energy Efficiency of Refurbished Servers
for the Data Centre Industry

Reliance on DCI - Covid-19 pandemic - the lockdown effect
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> |

Streaming services drive data
increase. Some operators 400 Gbps

+20% to +100%

Largest share of the traffic
increase is absorbed by the
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What is the
Fourth Industrial
Revolution?

Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0

Steam Electricity Computing Cyber-Physical Systems

Source: https://innovate.ieee.org/innovation-spotlight-ieee-fueling-fourth-industrial-revolution/ % LS B .i
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DC growth — 300% in EU by 2025 / 500% global 2030

THE INTERNET OF THINGS i

AN EXPLOSION OF CONNECTED POSSIBILITY
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Emphasis - 24/7 operation and performance - greatest impact - operational energy
Sectoral energy demand is predicted to reach ~200TWh by 2021 — 1% global energy use

Annual carbon emissions = pre-Covid airline industry
Fewer / larger DCs / increasing use of renewable grid
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Which products does
the Ecodesign Directive cover?

Ecodesign

Your Future

he Ecodesign Directive was extended in 2009 to
all energy-related products (the wuse of which
has an impact on energy consumption), including:

How Ecodesign can help
the environment by making
products smarter

+  energy-using products (EUPs):  products which
use, generate, transfer or measure energy (eg.
electricity, gas, other fossil fuel), including consumer
goods such as boilers, computers, TVs, washing machines,
light bulbs and industrial products such as transformers,
industrial fans, industnal fumaces.

«» other energy related products (ERPs): products which
do not necessarily use energy, but have an impact on
energy consumption (direct or indirect) and can there-
fore contribute to saving energy, such as windows, insula-
tion material or bathroom devices (e.g. shower heads, taps).
The Ecodesign Directive does not create binding
requirements on products by itself: product requirements
are set in Commission Regulations.
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Linear Economy - model of consumption

'5?5'

Finite resources Planned obsolescence Short lifetimes Growing e-waste
Critical Reuse/refurbishment - Stockpiling Low recycling rates
(Nd, Co, Si) difficult by design Procurement barriers Underdeveloped infrastructure

-
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Annual — 2020 ~50 million tonnes — 6kg per person
Business as usual - 2050 — 120 million tonnes

Current value - >$62.5 billion
100 x more Au in e-waste than ore
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Elements found in e-waste
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20% global - formal / legitimate recycling

80% informal recycling / landfilled

] ] ] . Pollution caused by mining - -
Emissions to air, water and soil — o o

Damage environment and health
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Scarcity Limited availability, Rising threat from Serious threat

e—wa Ste . future risk to supply J increased use . in next 100yrs
oy . He
Critical Raw Materials
Ne

EU - 14 CRM in 2011 N
EU - 30 CRM in 2020 Kr
10 CRM in DC equipment / servers .
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Circular Economy
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MANUFACTURE

Linear Economy Waste Management Hierarchy
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First CE Action Plan — Closing the Loop 2015
CE Action Plan — 2020

Actions

The new Circular Economy Action Plan presents measures to:

Make sustainable products the norm in the EU;
Empower consumers and public buyers;

Focus on the sectors that use most resources and
where the potential for circularity is high such as:
electronics and ICT; batteries and vehicles; packaging;
plastics; textiles; construction and buildings; food;
water and nutrients;

Ensure less waste;

Make circularity work for people, regions and cities,
Lead global efforts on circular economy.

ILSBU
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Electronics

Textiles Furniture High impact
intermediary
products

4 million jobs

linked to the
circular economy
in the EU

interreg H
North-West Europe
CEDacCl

PR———

Priority ... product groups in the
context of value chains ...such as
electronics, ICT

2012 - 2018
5% increase in CE linked jobs
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KEY ACTIONS DATE
A SUSTAINABLE PRODUCT POLICY FRAMEWORK
Legislative proposal for a sustainable product policy initiative 2021
Legislative proposal empowering consumers in the green transition 2020
Legislative and non-legislative measures establishing a new “right to repair” 2021
Legislative proposal on substantiating green claims 2020
Mandatory Green Public Procurement (GPP) criteria and targets in sectoral legislation and as of 2021
phasing-in mandatory reporting on GPP
Review of the Industrial Emissions Directive, including the integration of circular economy as of 2021
practices in upcoming Best Available Techniques reference documents
Launch of an industry-led industrial symbiosis reporting and certification system 2022
KEY PRODUCT VALUE CHAINS
Circular Electronics Initiative, common charger solution, and reward systems to return 202012021
old devices
Review of the Directive on the restriction of the use of certain hazardous substances in
electrical and electronic equipment and guidance to clarify its links with REACH and Ecode- 2021
sign requirements
Proposal for a new regulatory framework for batteries 2020
Review of the rules on end-of-life vehicles 2021
Review of the rules on proper treatment of waste oils 2022
Review to reinforce the essential requirements for packaging and reduce (over)packaging 2021
and packaging waste
Mandatory requirements on recycled plastic content and plastic waste reduction measures 20212022
for key products such as packaging, construction materials and vehicles
Restriction of intentionally added microplastics and measures on unintentional release of 2021
microplastics
Paolicy framewaork for bio-based plastics and biodegradable or compostable plastics 2021
EU Strategy for Textiles 2021
Strategy for a Sustainable Built Environment 2021
Initiative to substitute single-use packaging, tableware and cutlery by reusable products 2021

in food services
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KEY ACTIONS DATE
A SUSTAINABLE PRODUCT POLICY FRAMEWORK
Legislative proposal for a sustainable product policy initiative 2021
Legislative proposal empowering consumers in the green transition 2020
Legislative and non-legislative measures establishing a new “right to repair” 2021
Legislative proposal on substantiating green claims 2020
Mandatory Green Public Procurement (GPP) criteria and targets in sectoral legislation and as of 2021
phasing-in mandatory reporting on GPP
Review of the Industrial Emissions Directive, including the integration of circular economy as of 2021
practices in upcoming Best Available Techniques reference documents
Launch of an industry-led industrial symbiosis reporting and certification system 2022
KEY PRODUCT VALUE CHAINS
Circular Electronics Initiative, common charger solution, and reward systems to return 202012021
old devices
Review of the Directive on the restriction of the use of certain hazardous substances in
electrical and electronic equipment and guidance to clarify its links with REACH and Ecode- 2021
sign requirements
Proposal for a new regulatory framework for batteries 2020
Review of the rules on end-of-life vehicles 2021
Review of the rules on proper treatment of waste oils 2022
Review to reinforce the essential requirements for packaging and reduce (over)packaging 2021
and packaging waste
Mandatory requirements on recycled plastic content and plastic waste reduction measures 20212022
for key products such as packaging, construction materials and vehicles
Restriction of intentionally added microplastics and measures on unintentional release of 2021
microplastics
Paolicy framewaork for bio-based plastics and biodegradable or compostable plastics 2021
EU Strategy for Textiles 2021
Strategy for a Sustainable Built Environment 2021
Initiative to substitute single-use packaging, tableware and cutlery by reusable products 2021

in food services
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Public authorities’
purchasing power
represents

14%

of EU GDP
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KEY ACTIONS DATE
LESS WASTE, MORE VALUE
Waste reduction targets for specific streams and other measures on waste prevention 2022
EU-wide harmonised model for separate collection of waste and labelling to facilitate 2022
separate collection
Methodologies to track and minimise the presence of substances of concern in recycled 2021
materials and articles made thereof
Harmonised information systems for the presence of substances of concern 2021
Scoping the development of further EU-wide end-of-waste and by-product criteria 2021
Revision of the rules on waste shipments 2021
MAKING THE CIRCULAR ECONOMY WORK FOR PEOPLE, REGIONS AND CITIES
Supporting the circular economy transition through the Skills Agenda, the forthcoming Action as of 2020
Plan for Social Economy, the Pact for Skills and the European Social Fund Plus
Supporting the circular economy transition through Cohesion policy funds, the Just Transition as of 2020
Mechanism and urban initiatives
CROSSCUTTING ACTIONS
Improving measurement, modelling and policy tools to capture synergies between the circular as of 2020
economy and climate change mitigation and adaptation at EU and national level
Regulatory framework for the certification of carbon removals 2023
Reflecting circular economy objectives in the revision of the guidelines on state aid in the field 2021
of environment and energy
Mainstreaming circular economy objectives in the context of the rules on non-financial
reporting, and initiatives on sustainable corporate governance and on environmental 2020/2021
accounting
LEADING EFFORTS AT GLOBAL LEVEL
Leading efforts towards reaching a global agreement on plastics as of 2020
Proposing a Global Circular Economy Alliance and initiating discussions on an international
as of 2021
agreement on the management of natural resources
Mainstreaming circular economy objectives in free trade agreements, in other bilateral,
regional and multilateral processes and agreements, and in EU external policy funding as of 2020
instruments
MONITORING THE PROGRESS
Updating the Circular Economy Monitoring Framework to reflect new policy priorities and 2021

develop further indicators on resource use, including consumption and material footprints
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Need for sectoral Circular Economy

DCI — comprises many sub-sectors
silo mentality & practice

Complexity of challenge demands a
holistic approach

xD Towards Net-Zero 25 February 2021
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Recycling
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Data Destruction

Refurbishment
Remanufacture

Dismantling

Design

Use
Manufacture
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... a unique, interdisciplinary, multi-output
initiative that uses whole-life thinking and
brings together representatives from all DCI
sub-sectors to share knowledge and
accelerate development of a sectoral
Circular Economy.

It will reduce waste and prevent supply chain
problems to secure uninterrupted DC
operation and service in the future.

xD Towards Net-Zero 25 February 2021
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PILOT
Manufacturers Remanufacture

Transnational cross-sectoral collaboration o

SDIiL
PILOT
(Eco)Design
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Methodology and Outputs

3 integrated pilots that focus on

1. Design and manufacture
2. Life extension — second use & refurbishment
3. End-of-life — recycling

OUTPUTS

LCA methods and database

CDCC — the Circular Data Centre Compass
improved refurbishment, recycling and reclamation
strategies and business models

EcoDesign/Design Guidelines for Circular Economy

FEED INTO

bespoke 1-2-1 technical assistance for 50 SMEs

advice and guidance for policy-influencers and makers
a physical and virtual demonstrator

development of a Circular Economy for the DCI

DCD
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Manufacturing (3 Installation & Dismantling
Design & 4
manufacturing

Data destruction: §&
- Shredding
- Magnetic field data
destruction

Refurbishing:
- Refurbishing

- Remanufacturing - Software /Algorithm

Recycling:
- Dismantling or not

- Shredding 13
- Separation or not

Transport

- Metallurgy

Non material influencing actors

(Institutions, Regulatory bodies, Standardization, IS
Clusters, Professional federation)
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Methodology and Outputs

3 integrated pilots that focus on

1.
2.
3.

OUTPUTS

Design and manufacture
Life extension — second use & refurbishment

End-of-life — recycling

e LCA methods and database

* CDCC - the Circular Data Centre Compass

* improved refurbishment, recycling and reclamation
strategies and business models

* EcoDesign/Design Guidelines for Circular Economy

FEED INTO

* bespoke 1-2-1 technical assistance for 50 SMEs

* advice and guidance for policy-influencers and makers
* aphysical and virtual demonstrator

* development of a Circular Economy for the DCI

DCD

Up to

8090 <

of products’ environmental
impacts are determined at
the design phase

|
|
|
\
\
\
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Manufacturing (3 Installation & Dismantling
Design & 4
manufacturing

Data destruction: §&
- Shredding
- Magnetic field data
destruction

R

Refurbishing:
- Refurbishing

- Remanufacturing - Software /Algorithm

Recycling:
- Dismantling or not

- Shredding 13
- Separation or not

Transport

- Metallurgy

Non material influencing actors
(Institutions, Regulatory bodies, Standardization, IS

Clusters, Professional federation)
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Equitable

Bearable

Product sustainability and Circularity indicator
Enables business to compare environmental, social
and economic impacts of different servers and
CRM criticality indicator

reuse > 2nd Life

Identify preferred Circular business option based on
company and/or performance requirements

recycling

Free on-line resource

xD Towards Net-Zero 25 February 2021 % LS b
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Equitable

Bearable

Product sustainability and Circularity indicator
Enables business to compare environmental, social
and economic impacts of different servers and
CRM criticality indicator

reuse > 2nd Life

Identify preferred Circular business option based on
company and/or performance requirements

recycling

Free on-line resource
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CDCC metrics, validation and reliability

100%

80%

60%

40%

20%

0%

80%
97.50% :

2.50% 20%

Product Carbon Footprint Life Cycle Assessment

B Embodied @ Use phase

European Commission

PEF

Comparison - Carbon footprint and
full Life Cycle Assessment of
refrigerated display cabinet

Product Environmental Footprint
method
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CEDacCl Compass

Increasing collaboration and communication to drive sustainability in the
data industry. Co-financed by the European Regional Development Fund,
the CEDaCl Project is developing the circularity solutions to decrease the
environmental impact of the IT equipment used by the Data Centre
Industry.

The Circular Data Centre Compass is designed to guide the Data Centre
Industry (DCI) to choose more circular options during the procurement,
refurbishment and the disposal of servers and to assess the
environmental, social and economic impacts.

How does the CEDaCl Compass work?

oo 100 .- Ind c
" Transnational Workshop - Key Findlng§ on End of Life

8. CEDaClLTransnational Warkshop - De o
Transnational Workshop - Key Findings on End of Life

On ¥ November 2020 Own 9 Novembere 2020

Decisson muaksng on end of Tife using Compass Indicatars tor the Compass tool

-
Towards Net-Zero 25 February 2021 % LS EL-;.
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Compare — entry level - tool

current models - refurbish, replace with new, retire, recycle, landfill?
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*
Compass Partners News Events Publications Home Library
Results
Choose two servers to compare
Server Specifications
{ N\
Generation Manufacturing Manufacturer Generation Manufacturing Manufacturer
(-] Year Country 6 Year Country
2012 Czech Republic 2012 Czech Republic
Provider Country Provider Dimensions (mm) Provider Country Provider Dimensions (mm)
UK Company 713'450°87 UK Company 713°450°87
iNet Group Net Group
Weight(gr) Chasis Processor Weight(gr) Chasis Processor
14780 1 1 14780 1 1
Heat Pipe RAM PSU Heat Pipe RAM PsSU
1 2 1 1 2 1
Battery System Cable PCB Battery System Cable PCB
2 16 g 2 16 g
Plastic Screw Fan Plastic Screw Fan
i 54 4 12 54 4
\, 7
p \ ENVIRONMENTAL SOCIAL
Processor Model Drive Bay Processor Model Drive Bay
Intel Xeon E5645 v SATA~ Intel Xeon E5645 v SATA ~
Memory Type NIC Memory Type NIC
DDR3 ~ HP NC362i -~ DDR3 ~ HP NC362i
Save ] ‘ Reset Save ‘ { Reset
Far more datailed information pleasa export the results as POF
\, J

DCD
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A Circular Economy

for the Data Centre Industry End Of Llfe Scenarios

[ Compass EOL ]

4 Server

Server has reached the end of its
first life. At the point we have
two different scenarios to move
the server into its next life.

Scenario One f Scenario Two N

Compare total costs of multiple options:
Recycling with CEDaCl
Refurbishment
Current EOL Applications

\ Landfilling Yy,

Compare operational costs of refurbished
server with 1 year life span to first hand
new server with 3 year life span

I Populate page with 2 scenarios I

[Refurbishment ] [Purchase New] I I

I Populate page with 4 scenarios I

DCD

Towards Net-Zero 25 February 2021

span for 1 year

T + Operational

\,

J

recycling credits -

(T + recycling costs)
J

T = Transportation

recycling credits -

(T + recycling cost)
\ J

g EOLA R g EOLB A g EOLC b g EOLD b
Refurbishment Recycling with Recycling with Landfilling
Extension of life Current Measures CEDaCl ‘

T + landfilling costs

\
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Step One
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Design Evaluator — professional level
assess Design for Circularity using sector specific Eco-design guidelines

Lorem ipsum dolor sit amet, consetetur sadipscing elitr. sed diam nonumy eirmod tempor invidunt ut labore et dolore magna aliquyam erat. sed

diam voluptua. At vero eos et accusam et justo duo dolores et ea rebum. Stet clita kasd gubergren, no sea takimata sanctus est Lorem ipsum dolor

sit amet.

< ?

Is the country of origin information
available?

No v
Can CRM recycling be tracked?
No v

What percentage of raw material content
is locally sourced?

|60-90% v
Please Select

Resource Tracking and Tracing

Is the source of materials information
readily available?

Please Select v
Locally sourced refurbished parts?
Yes v

What percentage of raw material content

Can product CRM content be easily
tracked?

No v
Imported refurbished parts?
Please Select v

Is there presence of materials and parts of

DCD

is imported? unknown origin?
30-50% ~ 1-100%/Unknown ~
Update
L]

Towards Net-Zero 25 February 2021

Results

Power Specification

Cost / \

Security

Software & Firmware
\ Product Specific Info

at End of Sale

E & Environmental ,
Considerations

X

Resource Tracking :
and Tracing Y\

Chemical Content X

; Product Specific Info at
& Recycling

Market Entry

Design & Manufacture Availability of Instruction

Manuals

Product Disassembly
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Please join CEDaCI

Network
Working Group members DE

cedaci.org

hello@cedaci.org

nweurope.eu/cedaci
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‘ Circular Economy
for the Data Centre Industry

Thank you

Any questions?

cedaci.org // nweurope.eu/cedaci

hello@cedaci.org

DCD
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