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« Paris Agreement from COP21 (2015)
- Limit Global heating to max 2 degrees by 2100 (Later adjusted to 1,5 degrees)

* Limit GHG emissions (CO2 focus / equivalents)

* Busines impact
« Regulations (many countries have alreday parts of it — Sorgfaltspflichtengesetz)
« EUs Corporate Sustainability Due Dilligence Directive (CSDDD)
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Reporting will be required for “everybody”
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Hitachi Vantara is Walking The Talk ® Hitachi Vantara

Hitachi Vantara established first energy-neutral distribution center (EDC)

Geo-Thermic System Rainwater Solar Panels
Less energy to cool/heat « Rainwater to flush toilets « 6120 roof panels installed
Concrete building * Drinking water savings « LED Energy saving lights
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Why focus on Data Centers? ® Hitachi Vantara

« Digital and Communications Technologies now generate an estimated 3.9%
of global carbon emissions (more than aviation)

« Grown from 0,6% in 2020 and expected to reach 9% by 2025
« Data Growth (Daily creation: 1,3 trillion (10%2) GB, >50% are only used once)
« Connected devices (Internet of Things) (2020: 25B, 2025: 75B, 2030: 500B)
« Al/ML (compute resources increased 300 000 times 2012 to 2018)
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* If we are doing everything on Al, every data
center will see a 10-fold increase in energy

9,000 terawatt hours (TWh)

i ENERGY FORECAST 20.9% of projected
consum ptlon Widely cited forecasts suggest that the electricity de]mand
total electricity d d of information and
- Data centers could draw 21 pct of worlds commanicatons tachnology (CD Wil
.. accelerate in the 2020s, and that data
eleCt”Clty by 2030 centres will take a larger slice.

M Networks (wireless and wired)

. - . . . W Production of ICT
« HBR/Scientific American/NYT/MIT Lincoln Lab Supercomputing Center - Conslirmer tovices (slevisions

LLSC computers, mobile phones)
M Data centres

* Alex de Vries, Vrije University Amsterdam
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Why focus on Data Centers? ® Hitachi Vantara

« Digital and Communications Technologies now generate an estimated 3.9%
of global carbon emissions (more than aviation)

« Grown from 0,6% in 2020 and expected to reach 9% by 2025
« Data Growth (Daily creation: 1,3 trillion (10%2) GB, >50% are only used once)
« Connected devices (Internet of Things) (2020: 25B, 2025: 75B, 2030: 500B)

« Al/ML (compute resources increased 300 000 times 2012 to 2018)
« Streaming, Blockchain, Virtual Reality, Social Media, ...




The energy used to
post a 6-second video
on Instagram is
equivalent to boiling
22 gallons of water

Approx. 8,3kWh
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WindOWS Laptop ® Hitachi Vantara

Dell Latitude 5400

Production: 95,2%
Transportation: 4,2%
Use: 0,4%

Recycling: 0,2%




e-waSte @ Hitachi Vantara

2019: Only 17% was recycled
2021: 57 million tons of e-waste
2030: 75 million tons?
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Exploring Circular Economics ® HitachiVantara

Imagine a world without landfills and an eternity design mindset

DESIGNING: We use an eternity design
mindset to extend the life cycle by offering
renewal parts of the system (controllers, media

etc.), which extend the lifecycle to e.g., 10
years.

REDUCING: This reduces the need for
replacing an entire system and transporting RECYCLING
back to the recycle center every 3 to 5 years.

CIRCULAR
ECONOMY

COLLECTION

RECYCYLING: Hitachi Vantara’s storage
products are recycled at the end-of-life cycle
phase and each component is recycled.



We can help yOU @ Hitachi Vantara

ARCHITECTURE AND ENGINEERING
» Resiliency, Reliability &
Sustainability
» Application portfolio management
and rationalization
» Application modernization

POWER SUPPLY & EQUIPMENT

+ Renewable energy, battery storage

« Virtual Power Plants (VPPs)

« Transformers, switching gear,
digital substations

 Energy strategy (Risk, PPAs,

offsets)

ITINFRASTRUCTURE CLOUD STRATEGY
» Energy efficient IT assets + Sustainability migration
» Energy efficiency monitoring criteria
» Real-time workload G REE N IT  Granular monitoring of GHG

allocation Carboninsights emissions
« HVAC & facility energy and analytics + Cloud CO, optimization

optimization (GreenOps)

* e e DATA STEWARDSHIP
APPLICATIONS

+ Data governance for CO, optimization
Data lifecycle management

Data de-duplication and compression
Virtualization and consolidation

» Application CO, optimization
(production phase, releases, use
phase)

» Green software development (initial
release, updates)




Hitachi’s Eco-Friendly Storage Product ® Hitachi Vantara

Achievements over the last 9 years

CO, emission/1TB-1 year

(kg-CO,/TB-year : From CFP certified values)

~ e a%g¥0330/0
27 ~ Up to agprox 42%
uction

kg'COZ
/TB-year

Up to a%prox 63%

uction

/TB-year

VSP G1000 VSP G1500 VSP 5500H VSP 5600H
(year 2014) (year 2017) (year 2020) (year 2021)

Reduce CO, emissions by approximately
30% ~ 60% compared to previous models

Adoption of the latest high-capacity
SSD in enterprise models

Reduce CO2 emissions on
the latest storage models

NOTABLE MILESTONES

Visualize environmental impact
2. Enhance compression features

3. Protect existing assets by long-term
use of storage enclosure



Typical Req uest ® Hitachi Vantara

2x VSP E790, each with 2x VSP E590 Test systems, each with
) Encrypted Backend 3 Encrypted Backend
e  20x Raidgroup 2.4TB SAS 10k 6+2 e 1x Raidgroup 2.4TB SAS 10k 6+2
. 16x 16Gbps FC Ports 3 16x 16Gbps FC Ports
) SAS Expander . SAS Expander
) 3x DB60 Disk Shelf o 1x DBSE Disk Shelf
Life Cycle Stage Scope Category Included activities E790 E590
[ 1] 3 1| Purchased goods |-Production of purchased parts 1900 kg| 300Kkg
[ | Material Other indirect and services -Production of product 1400 kg| 700Kkg
Acquisition & pre- GHG emissions Upstream -Transportation from factory to DC
processing 4|transportation and From NRT to CDG: Aircraft 1944 kg| 1126 kg
distribution From CDG to EDC: Truck
Electricity -Electricity and fuel consumption at DC
2|Production 1+2 |indirect GHG -Allocated to product based on the number of 797 kg 43 kg
emissions drives

Downstream

Other indirect -Transportation from DC to customer

3| Psrlsnie e GHG emissions s tr.ans.por.tatlon e From AMS to Disseldorf: Truck Tkg 7kg
distribution
-Product use in Germany
-Electricity consumption is measured in 31568
e 1|Usz et sl presueis accordance with CFP product category kg 1725kg

rule(PCR)
5|End-of-Life 1p|End-of-life treatment) ;. ..o mpling, shredding, landfill 35kg| 20kg

of sold products
37 655

Total CFP
kg

3920 kg
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Power
Stations C02
Global 2021:
382g9/kWh

(Upstream:
84,3g/kWh)
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Sustainability is a O s
Cost Saving Activity.

Case studys from data center assessments
delivered by Hitachi Vantara




Eco-friendly Infrastructure

Where digitalization meets decarbonation

RESULT:Ina 96.5%
recent customer Electricity Saving

data center (Storage)
engagement, we 0.9 GWh
proved yearly

environmental and

economic impacts o
of an eco-friendly 61 %o .
infrastructure. Electricity Saving

(Compute, License,
SAN & LAN) 2,3 GWh

96.4%

Co2 emission

reduction
(Storage)
547 tons => $38k

@ Hitachi Vantara

Estimated
Annual Saving

Y
Footprint reduction M i I I iO n

(Compute & SAN)

50%

e The current annual spending of about $2.5US million could be reduced to $1.1US million.



Customer case - Improvement over time ® Hitachi Vantara

Electricity Consumption CO2 Emission
5 000 MWh 120% 1600000 kg 120%
4500 MWh
1400000 k
4000 MWh 100% é 100 %
1200000 kg
3500 MWh 20% 0%
3 000 MWh 1000 000 kg
2 500 MWh 60% 800 000 kg 60%
2 000 MWh
1500 MWh 40% 600 000kg 40%
400 000k
1000 MWh 20% g .
500 MWh 200 000 kg 20%
0 MWh 0% 0k 0%
Start 2021 Summer 2022 End 2022 g o
Start 2021 Summer 2022 End 2022
B Electricity ===Reduction L .
Storage Frames 02 Emission — e=Reduction
120 120 %

. 100 100 %
2 years reduction . .

Electricity 71% 0 60%

40 40%
20 20%
0 0%

Start 2021 Summer 2022 End 2022

B Frames e Reduction
© Hitachi Vantara LLC 2024. All Rights Reserved.




Storage Environment ® Hitachi Vantara

Accumulated Environmental Costs

€3 500000
€3000000
€2500000
€2000000
€1500000
€1000000

€500000

+ Total Available Capacity: 21 PB + 2xVSP5600-2N @ 11 PB ‘o

31 Racks effective Capacity Year 1 Year 2 Year 3 Year 4 Year 5
— 22 PB Effective Capacity e Cyrrent HP e Proposad Hitachi

— 11496 TB Physical capacity

Annual | Current | Proposed | __Reduction [l Environmentals | 3year | 5year

Electricity Consumption 2445MWh 236 MWh 2209 MWh 90% Current €20m €34m

Electricity Cost € 293 000 € 28 300 € 264 700 90% Proposed €02m €0,4m

CO2 Emission (kg) 31tons 3 tons 28 tons 90% €18m €3,0m
Reduction

DC Floor space 93 m? 12 m2 81m?2 87% 89 % 89 %

€/GB COST LATENCY ELECTRICITY / CO2
SAS SSD 0,41 - -

NVME 0,47 1,15x 15% on READ* +50%



Hyper Converged - Storage sizing @ Hitachi Vantara

*HCI Node
« 2U servers with 24 SSD/NVMe drives @ 7.68TB
« Power consumption (Typical): 902 Wh
* Resilience: vSAN = FTT2 equals NX = RF3

«Cl Node
« 2U diskless servers with Ethernet/NVMeoFC/FC to VSP (no SDS loss & vSAN license)
« Power consumption (Typical): 529 Wh
» Storage: VSP 5600 (3PB Solution)

1 PB Storage Capacity

NX 202 MWh 2 569 kg
vSAN 11 139 MWh 1766 kg 22U 31 %



22

7 steps to DeCarbonization of the Data Center

0 Establish governance with CxO KPlIs

9 Establish baseline for current electricity consumption / CO2 emission
e Invest in technology innovations that drives decarbonization

9 Consollidate your environment (Storage & ESX hosts)

e Assess your data and remove Dark Data

@ Recycle and Reuse. Use «waterfall» where possible

e Partner with experts in the space

@ Hitachi Vantara
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@ Hitachi Vantara
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