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- Sustainability as a critical element for any organization

- ICT sector dual responsibility

- Cisco sustainability: strategic direction, programs and initiatives
- Cisco compute sustainability

- Cisco cloud networking sustainability
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Sustainability

Moving up the boardroom agenda

Limiting global warming to 1.5 °C calls for world CO, emissions to
be reduced by 43% before 2030 and achieve net-zero by 2050 '

Many companies now embracing a net-zero strategy, and this is | :
often reflected in CEO bonus 2 ‘ o

ICT sector (datacgnters, netv_vo_rks, user devices)_ generates 4% of @ SUSTANABLE (S e A |
global GHG emissions, 2x aviation sector, on a different trend 3 W DEVELOPMENT S St

3 vtine [ 4 B 5 G B Mo
| i
and overcompensate by delivering incremental savings elsewhere 4

12 e
Global e-waste of 74 Mt by 2030, 2x from 2014. Only 17.4 per

cent recycled. Disposed high-value raw materials valued at S57B+ BE (M e P TS
5 Do |E ]| Y|P ER

. il . . 1- source: IPCC report, April 2022
Sustainability and Circular Economy: two faces of the same coin. 2- source: Perillon blog, April 2021
3- source: BCG, June 2021
4~ source: Sciencedirect, 2021

VlS'bl“ty, measurement, aCtIOI’]S |t |S now or neverl 5- source: Global e-waste monitor, 2020

ICT sector has a dual responsibility: decrease its own emissions
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Why Now?

| Urgentglobal problem  “Transitioning to a net-zero world 80()/
° ? .
How can ICT help? is one of the greatest challenges O
humankind has faced” Companies now
o..e Customer, investor & _ ; reporting on
& B employee pressure United Nations sustainability

Hiring criteria for 40%
of millennials

"

131 countries with a

Legislation, reporting
standards, scrutiny Net Zero target
$ Business efficiencies @

& new opportunities
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How To Change The Status Quo

& $° Actions on a different timescale:
Q ‘ - Lifestyle change, save energy, reduce waste
- Improve energy efficiency of products,

incorporate circular design principles
Change the way we produce energy,
abandon fossil fuel

- International agreements and regulations
Climate Change Conference in Paris 2015,
focus on 1.5 °C pathway
...COP26 (Glasgow), COP27 (Egypt)...
Impose limits by law

- Proposals from experts
Make those polluting the environment pay
Move taxation from income to CO2 emissions
The "Ville du quart d’heure"

- Grass-roots citizen movements
Global Citizen’s Climate Action Now, Fridays
for Future, Greenpeace, climate quitters,
individual commitment

15 min city
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Green IT: Real or Fake? &

* Endless hunting for "\
environmentally sustainable
computing solutions

« Use of renewable energy

- Digital transformation, ¥
global sustainability and N
healthy economy

BRKDCN-2625
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Putting ICT In Perspective

Global GHG emissions Digital = ICT + Entertainment & Media
60 Billion tonnes 1.4 Billion tonnes CO2e (~2.5% Total)
40 Gt _Global Fossil CO, Emissions i ",
002 _ rojection
isi.g%?igg%%) TVs &
/ Consumer User Devices
301 ‘-« Global * COVID-19 Electronics 37%
financial pandemic 34%
crisis o
¥1.2%
20 -
-« Second
y \_ __ Qilcrisis Cryptocurrencies
10 4 ~ First 5%
il Oil crisis Networks
Data Centres 14%
0 10%

1960 1970 1980 1990 2000 2010 2021

projected

Source: Berners-Lee (2020), Malmodin (2018), Andrae (2019)

c 1 S co L‘V&~ BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 8



)OO
ICT Dual Responsibility

A Negative Calories “Food” for Sustainability

Reduce emissions from digital Reduce emissions in other verticals
by using digital e.g.
2.5%

“ ' = 4

)

c 2 Hybrid Work ~ Smart Grid
= > L

(7] —

5 15% ] e

GE) Smart Connected
(ID Long-term Buildings Transport
O goal Based on Exponential Roadmap 1.5.1 (2020)

Smarter 2030 (GeSl 2015), Malmodin (2015)

Near-term goals \— Year

Impact of New Technologies
e.g. Al, loT, 5G, Big Data, Digitalization

Source: Net Zero Std (SBTi, 2021), ITU-T L.1470 (2020)

CISCO M BRKDCN-2625

Based on Frontier Technologies (ITU, 2020)
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Energy Consumption Now A Key Concern

Energy consumption can represent up to 30% of IT datacenter costs

l

Budget Allocation

m Depreciation
W Energy
m\Vater

m M&O

m [T Ops

m Miscellaneous

W [axes

https://www.arcserve.com/blog/data-centers-what-are-costs-ownership Numbers vary depending on datacenter location, mixed
https://newsroom.cisco.com/c/r/newsroom/en/us/a/y2023/m06/at-cisco-live-a-journey-to-sustainability.html building vs pure datacenter, year and cost of energy
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https://www.arcserve.com/blog/data-centers-what-are-costs-ownership
https://newsroom.cisco.com/c/r/newsroom/en/us/a/y2023/m06/at-cisco-live-a-journey-to-sustainability.html
https://www.cisco.com/c/dam/en_us/about/csr/environmental-sustainability/idc-whitepaper.pdf
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The Four Pillars of IT Operational Efficiency
£ -
IT worlk m@'@u(

energy_eff - Energy l“l

\—;

IT

9
:

K:“ -
]

Key contributors:

- Product energy efficiency
Product utilization level
Energy proportionality ‘ ‘
Service uptime F—-

4

1

Performance
’
Security
Energy efficiency

:l‘!

———
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Sustainability Is Not Just Energy Efficiency

INIE @%

CISCO Reuse or recycle

of returned
RefreSh products Waste is a

resource

Leading by example

Modular Extended
design use
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Cisco 5S Development Strategy

Digital transformation requires a new and modern approach to innovation

VT AT T

g e [ - 4 4
NN g RS

2 OWER HYBRIDIVGREIESE 5 99 secure

. ‘ / Scalable
SECURE THE ENTERPRISE
| = Simple

% REIMAGINE APPLICATIONS :
Sustainable

. TRANSEORM INFRASTRUCTURE 51 Sovereign

Sustainability is one of Cisco top development strategies
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Cisco’s Targets: Continued Journey To Net Zero

For global GHG

New pledge: Reduction in emissions
SESEQDCE net zero by 2040. Scope 1 &2 Scope 1,2&3
TARGETS Interim goal: GHG emissions
New goal to reduce Scope 3~ 90% off Scope 1

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION GHG emISSIOnS by 30 &2 by 2025
percent by FY30 (compared o
to FY19) 90%

Joining Carbon Disclosure ‘ ¥

Project and Ellen MacArthur . :

Foundation

Reduce our Scope 1 and 2 ‘ 202 1 m

GHG emissions by 25% by 20 1 9

2018 ‘ 20 1 O
First annual Corporate 2008

Social Responsibility

(CSR) report ()
2005 | Gartner Corporatefnights THE WALL STREET JOURNAL.
1t position for 3 years in a row, 28 position, Global 100 ranking Cisco #3 among 100 most
Global Supply Chain Leader of most sustainable companies sustainably managed companies in
the world
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Cisco Sustalnable Product DeS|gn Gwdellnes

: | RoHs @
h EUR-Lex
=0

Double down on power efficiency Compliance and eco-certifications Data-driven sustainability approach and tooling

Black Belt Academy

Modularity, reliability, repairability Committed to TOO% product Partner enablement, certifications and

and extended lifetime return, no e-waste sales programs around sustainability
AP (:‘k\\
‘ I/’ ﬂ Virgin plastic
., t »1{ 100%‘/'1?’ no more than 50%
| ) 50% by 2025
Incorporate circularity principles in Software-driven [T assets “Rethinking recycling: plastic reduction in
product design (100% by 2025) optimizations products and packaging, recycled plastic
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Sustainable Computing Makes An Impact

Estimated Data Center Power Use (2022)

18% ‘
Storage ‘

3%

’ Network

40% The burden factor - PUE

o Servers PUE=1 57
- « Power, materials, weight,
upgradability
- « Modular computing
9% systems combine energy
Source: Gartner Cooling

atiel Powier savings and circular design

https://www.gartner.com/en/newsroom/press-releases/2022-12-06-how-to-make-the-data-center-eco-friendly
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DD
UCS X-Series Sustainable Architecture

Reducing materials, innovating with cooling and power distribution

TITANIUM

Top PSU efficiency No midplane obstruction Zone-based cooling Optimized power distribution

Storage

Main power rail

S>—E

Regulated power, POL

€— Ethernet
<

- €— Management

Cloud-based MaaS Unified fabric Dual counter-rotating fans Multiple localized éehgﬁrg POL voltage regulators

c 1 S co M- BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 17
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Cisco M7 Energy Efficiency Optimizations

Higher workload consolidation leads to energy, footprint and TCO savings
« Technological improvements, higher core count, scalable GPU support, PCle 5.0

Optimized heat sinks and overall airflow design
* Supports top bin CPUs with no memory limitations
» Postpone liquid cooling adoption with air cooling efficiency

DDR5 memory enhanced performance and power efficiency
» Higher bandwidth facilitates consolidation, 30% higher power efficiency

Intel 4t Gen Xeon Scalable Processors improved energy profile
» Application accelerators: boost performance at the same power level for selected workloads

New BIOS-level power saving mode, configurable by policy with Intersight or UCSM
» Leverage Optimized Power Mode: tangible power savings with minimal performance impact

cisco M-/ BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 18
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Sustainable Computing w/ Optimized Power Mode

« OPM is a new BIOS-level capability that can be enabled on UCS M7 servers
- Saves significant power where it matters the most (low to medium utilization level)

« Easy button within UCSM and Intersight

UCS M7: Power and Performance curves

Lower A
Power Bills

\ 4

Source: E6 at intel.com/processorclaims

Select workloads: SpecdBB, SPECINT and NGINX key handshake

c ! s co M- BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 19
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Consolidation to M7: Impact on Sustainability

0 100 200 300 400 500 600 700 800

Existing M4 Environment G20
X-Series M6 Environment 2060

X-Series M7 Environment G0N
4:1 ratio

B Server Node Quantity

Assumed 50% load on both old and new hardware

% (" 856,921 kwh of energy reduced ) @? C Avoiding 317 MtCO.e )

I: = :I Up to 15x less hardware vs competing rack servers
T Significant reduction in weight and raw materials Source: UCS power calculator
and EPA conversions

c 1 SCO M- BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 20
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The Sustainability Benefits of System Modularity
Material Impact in Rack Mount Servers Lifecycle vs. Compute Nodes

Modular systems use ~40% less production
raw materials:

. : ' Total 565 Kg @ 8
Assume a server lifecycle of 48 months servers x 3 lifecycles

Each Server: ~23 Kg*

* Assume 3 cycles for 8 servers

Infrastructure: ~ 72 Kg

* 24 rack servers require 565 Kg of raw materials

Each server: ~11 Kg*

* 24 compute server nodes require 344 Kg of raw
materials (infrastructure items unchanged) 7RU

@ Server disaggregation helps extend lifetime of
modular systems and reduce up to 66% the

annual contribution from embodied carbon
« Compute, storage, GPU, PMEM, accelerators

Total 344 Kg @ 8
servers x 3 lifecycles

Reduce GHG
* Host virtually any workload emissions

» Adapt to evolving application needs

Extend lifetime

» Better circularity and repairability Reduce raw materials

*Server weight maximums from published technical specs

c 1 SCO M- BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 21


https://www.cisco.com/c/dam/en/us/products/collateral/servers-unified-computing/ucs-x-series-modular-system/x210cm7-specsheet.pdf
https://www.cisco.com/c/dam/en/us/products/collateral/servers-unified-computing/ucs-c-series-rack-servers/c220m7-sff-specsheet.pdf
https://www.cisco.com/c/en/us/td/docs/unified_computing/ucs/x/hw/x9508/install/b-ucs-x9508-install/m-technical-specs.html#ID20
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Intersight Energy and Power Metrics

Now available in IR
I nte rS i g ht My Dashboard

Energy & Power New Manitoring Fabric Interconnects Mew  Monitaring Servers New Fabric Interconnects ~ Servers  HyperFlex Clusters  Workload Optimizer ~ FlexPod  +

.
- Entire Infrastructure
. Overall Energy Consumption © All Servers Energy Consumption = . Blades Energy Consumption @
VI ‘ )W Of p OW( E r u S a g ( E 3526 kWh 27482 kWwh 117,890 kWh 3603kWh 25221 kWh 108080 kWh 1651kWh 11557 kWh 49530 kWh
100y & Tk @ 30Daps @ 1oay @ Wik © 30 Deys ey e © 300m 0
d hist

Racks Energy Consumption © Fis Energy Cansumption & Chassls Energy Consumptien ©

1952 kWh 13664 kWh 58560 kWh 104 kwh 73 kWh 3175 kWh 234 KWh 1638 kWh 7020 kWh
108 © Twsek © 300z © 103y @ TWeak @ 00wz 0 Dy @ Twsak © 30Ty 0

- Default view of widgets — - — —
and collected data .

0% - 100% 7% - a9x o5 - gax 90% - 100% 705 - g2 % -sen 0% - 004 0% - 68% on-6a%

Blades Cumulative Power Gonsumption © S olastim Top 5 Enargy Consumption by Blade © S Lestin
- More enhancements
# Name Energy Consumption

! 2 348 Kih

.... . 320 0
EEEER . -

300

295 K
Crvial {305 - 100%)

ciIsco '&/
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llity & Trending Server Power Utilization

el Intersight 3 Infrastructure Service

« Servers

int-tme-ucs-4-1-2 @ea

Overview
Analyze

General Inventory UCS ServerProfile HCL
Operate
Select Interval
Servers Last Month
Chassis
Power State

Fabric Interconnects

Metworking

Topology

@ @ Now @@ @ Q

Actions | +

On  «Off «Unknown «NoData

HyperFlex Clusters.
Storage
Power Consumption

Virtualization

Integrated Systems

Configure 375

Profiles

Templates

Policies

Pools

BRKDCN-2625
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UCS X-Series Wins The SEAL Sustainable Product Award

UCS X-Series: category winner
for innovative and impactful
products that are literally
“ourpose-built” for a sustainable
future

One of the best servers in the | i1 S i | Pt
market for customers making ' f ' -

purchasing and deployment
decisions based on sustainablility
benefits.

First Cisco product to receive an

award for SUStamablllty Seal business sustainability _awards 2023
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The Only Power Efficient Cloud Networking
Portfolio

Cisco Nexus 9000 and MDS 9000 portfolio of modular
directors and fixed fabric switches

' U Selected models only

? [ ]
M
PLU! PLU! PLUS'
BRONZE SILVER GOLD PLATINUM TITANIUM

80

PLUS
Efficiency

Load | 80 plus basic| Bronze Silver Gold Platinum | Titanium

10% = = = = = 90.00%
Cloud Networking 20% 80.00% 81.00% 85.00% 88.00% 90.00% 94.00%

50% 80.00% 85.00% 89.00% 92.00% 94.00% 96.00%

100% 80.00% 81.00% 85.00% 88.00% 91.00% 91.00%

From wall To chassis

= lu
L-—» Power efficiency by design

80| >94%
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Cisco Cloud Networking

Generational improvement in efficiency

C9336C-FX2 - 36x100GE

x A AR .y .

9W / 100GE

o4

5W / 100GE

C9332D-GX2B - 32x400GE

cisco L{{@/

’ ],
CISCoO

Silicon One

|

Higher power eff.
(vs Nexus 7010) *

Aom_tom

Nexus 9808

Package Substrate

Silicon One w/HBM

BRKDCN-2625

222>

==y l\ A
s - ',
| o~ . .

Sy T
t¥ ¢ i1
Ih § 134

Silicon Photonics

QDD-400G-FR4-S
QDD-4X100G-FR-S

400GE optics vs
4x100GE ports

(port level consumption on
silicon one with FR optics)

(*) Cisco Sustainable Solutions ebook 2022
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Cisco Nexus Dashboard - Operate

Leverage the power of telemetry and analytics

Analyze
Sustainability’

Understand the carbon footprint of managed devices
Learn about the energy sources your sites consume

Get historical views and progress, including k\Wh and cost
Integrate to Panduit and Vertiv PDUs for increased visibility!

Sustainability Report
........ August Summary
Cost

Est. Daily Cost this Month

$783.45

i $23,503.50 253 kWh 5,187 kg COze

Share of Daily Cost Per Site

} 5

R

Emissions this Month Energy Mix
554.9 igcoee \ | 80%
Equivalent of 1.377 miles driven
Usage this Month
Higher | |
- . peelleggees -I.' 123 R )

cisco L{Vp/_/

BRKDCN-2625

T Panduit, Vertiv integrations expected on Cisco Nexus® Dashboard THCY24
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Innovation Driving Efficiency Gains Over 10 years
Storage Networking with MDS 9000 Series

gCO,e/TB emissions

F 3

Reduce CO,e emissions by
approximately 92%* compared
to previous solutions

Up to 51%
reduction

___________ Notable milestones d»
Up to 69%
reduction . Visualize real-time
environmental data
----------- Up 1650% : Impro.ve ASIC efficiency at
each iteration

Include energy optimizations
by software

reduction

8G Adv. 16G 32G 64G
(2011) (2013) (2017) (2021)

cisco L{V&/

*Source: Cisco calculations
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Exposing Product Sustainability On Datasheets
Example: MDS 9220i

Sustainability Topic Reference
Information on product-material-content laws and Materials
regulations

Information on electronic waste laws and regulations, WEEE Compliance

including our products, batteries and packaging

Information on product takeback and reuse program Cisco Takeback and Reuse Program
In FY21, we reused and recycled
99.9% of what was returned to us.

Sustainability Inquiries Contact: csr_inquiries@cisco.com
Product packaging weight and materials Contact: environment@cisco.com
Size and Weights Table 2. Product specifications
Power consumption Table 2. Product specifications

c 1 sco M- BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 29


https://www.cisco.com/c/en/us/about/product-innovation-stewardship/materials.html
https://www.cisco.com/c/en/us/about/product-innovation-stewardship/product-recycling/weee-compliance.html
https://www.cisco.com/c/en/us/about/takeback-and-reuse.html
mailto:csr_inquiries@cisco.com
mailto:environment@cisco.com
https://www.cisco.com/c/en/us/products/collateral/storage-networking/mds-9200-series-multiservice-switches/datasheet-c78-744805.html#Product
https://www.cisco.com/c/en/us/products/collateral/storage-networking/mds-9200-series-multiservice-switches/datasheet-c78-744805.html#Product
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Sustainable Optical Networking

Extended Reach Optics 100G Single Lambda and Breakout

0o |

DCI Platform
— —— 4x 100G 100G Ports
g DCl & " “’;i_ ' ot . 3 XWDM OptICS 400G Port 1 10
é DCO FP-DD ax1 o
. DWDM System - a1
é F:ggglﬁl’lﬁd Duplex e
%] P> Single-mode fiber
5 /
Short Reach Optics New Host Legacy Host
1
- Save raw materials of external optical transport + Split high-speed signals with optical breakout cables,
solutions, cutting weight by up to 95% patch panels as alternative to breakout cables
- Cut power consumption by up to 80% in the optical + Upgrade your network when needed, reuse of 100G
layer by using DCO single lambda optics while connecting to 400G ports
- Backward compatibility with existing switches + Reuse of lower speed optics inside 400G switches
« Multiple speeds and distances supported + Save 6 watts while going 400G vs 4x 100G

c 1 S co M- BRKDCN-2625 © 2024 Cisco and/or its affiliates. All rights reserved. Cisco Public 30
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Case Study: ClusterPower

;C’ clusterpower

Who
e ClusterPower owns and operates the
first Tier [ll data center in Romania ClusterPower Advances IT Sustainability
Romania's first hyperscale data center is powered by green energy.
Challenges Solution Results
+  Establish Romania's first hyperscale ~ «  Cisco UCS X-Series Modular
data center System *  Built Southeastern Europe's first
« Improve sustainability with green +  Cisco Application Centric Tier lll data center
energy Infrastructure (ACI) « Achieved a Power Usage
«  Support the largest and highest «  Cisco Intersight cloud Effectiveness (PUE) rating of 1.1
performance digital projects and operations platform *  Created a blueprint for regional
workloads expansion

Source: https://www.cisco.com/c/en/us/about/case-studies-customer-success-stories/clusterpower.html
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Datacenter Sustainability
with Cisco Technologies

Infrastructure and Software Group -

Cisco IT sustainability framework

100% renewable energy in US, 72% at worldwide level
Growing on-site solar panels (~1.8MW), planning for 10MW
38% less datacenters, 40% reduced monthly power capacity
27% power reduction per VM

90% patch cables recertified

1,813 Cisco UCS servers sold for reuse

Infrared scanning to identify heat leakages

. We must limit temperature increase at 1.5 °C

. 83% of companies have sustainability as one of
top criteria for IT buying decisions

+  CIOs rely on infrastructure vendors to help them
meet their ESG goals

. High energy cost, scarcity of raw materials

Cisco ambitious sustainability goals

. Net zero by 2040 (SBTi validated)

. 90% reduction for Scope 1 and 2 GHG
emissions by 2030

. 50% plastic recycled by 2025

. 98% reuse/recycle of take-back IT assets

. Helping customers decarbonize their Cisco business direction

supply chain

o Power efficient infrastructure Cloug st

. Raw materials savings and Sty gt
extended lifetime = proe

. Software tools for IT assets ~ _ § _____ E= §J | o -

P . . . Fromwall To chassis

optimization with continuous plug
and automatic monitoring * TSy

o Packaging optimizations $783.45

<  Digitization of industries >94% Q :

2021 s +  Sustainability programs

Sustainability programs — R on
+  Cisco Refresh Cisco Technologies o i e DL RISHOTTE +  Cisco on Cisco: Cisco IT
+  Cisco Green Pay UCS X series . e L R XWDM Optics sustainability framework
+  SendIT back Nexus and MDS DWDM System oo +  Partnership: BT and Cisco

.
.

+  Cisco Plus + Nexus Dashboard, Intersight Fipnzed expand business e-waste
.
.

asrP-004x1006

Distance (km)

L B Duplex N
o Environmental Sustainability Specialization Silicon photonics Single-mode fiber - takeback service

«  Sustainability Black Belt Academy training Meraki sensors for datacenter full utized +  Case study: WPP
New Host Legacy Host o Case study: ClusterPower

Short Reach Optics

Antodnio Guterres, Chris Hyder,

United Nations UN Secretary General Enterprise Architect, WPP
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