/
//QPE.N POSSIBILITIES.

Life Cycle Assessment
for Cloud Hardware:
Lessons Learned




S
Strategic
Initiatives

Life Cycle Assessment Q
for Cloud Hardware: _
Lessons Learned

Kari Lio, Senior Program Manager, Microsoft
Husam Alissa, Principal Hardware Engineer, Microsoft
Julie Sinistore, Senior Project Director, WSP

OBAL

OPEN POSSIBILITI o e =\

PLATINUM® NOVEMBER 9-10, 2021



Agenda
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* What are LCAs & why are they
important?

» Lessons learned from doing LCAs on
Microsoft Cloud hardware
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SUSTAINABILITY

Microsoft's Sustainability Pledge

m Microsoft Azure L9
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Blog / Updates

Jan 16,2020 | Brad Smith - President Posted on July 27, 2020 o O @

n u m Noelle Walsh, Corporate Vice-President, Cloud Operations + Innovation

Climate experts across the globe agree: if we can't drastically reduce carbon emissions, our planet will face
catastrophic consequences. Microsoft has operated carbon neutral since 2012, and in January 2020 Brad Smith
announced our commitment to going carbon negative by 2030. This isn't a goal we can reach in one easy swoop—it
will take time, dedication, and many small steps that coalesce into something greater.

Remove our
historical carbon
emissions by 2050

Carbon negative
by 2030

%1 bl”lOl:\ climate As the cloud business grows, our datacenter footprint grows. In our journey toward carbon negative, Microsoft is
innovation fund taking steps to roll back the effect datacenters have on the environment. Reaching this goal will take many steps,
along with the implementation of innovative technologies that have yet to be developed.

Many companies are reaching for net zero emissions, but we're taking it even further. We're not just reducing our
output to zero. We're committed to reducing our emissions by half, and then removing the carbon we've emitted
since 1975, to truly go carbon negative.

The journey to carbon negative

A big part of going carbon negative means completely changing the way datacenters operate. Datacenters have
adopted some sustainable methods around cooling, including open-air and adiabatic cooling. These methods have
helped to drastically reduce the water and energy consumption of datacenters, but they're not enough. Currently,
datacenters and the backup that powers them in peak load times depend on fossil fuels like diesel. Microsoft is
working to change that.

Our ambitious goals to cut down our carbon footprint have necessitated exploration into various technologies. With
each kind of technology, we're determining the best combination to implement based on our overall goal as well as
the specific datacenter locations and their local needs.

Link: Microsoft will be carbon negative by 2030 Link: Aiming for more than just net zero
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https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/#:~:text=By%202030%20Microsoft%20will%20be%20carbon%20negative%2C%20and,electrical%20consumption%20since%20it%20was%20founded%20in%201975.
https://azure.microsoft.com/en-us/blog/aiming-for-more-than-just-net-zero/?_lrsc=ee318ef5-10ea-49b0-85d3-a58259f16cad
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What is Life Cycle Assessment (LCA)? =
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Cloud Carbon Emissions & Scopes

CO,, Sk, CH, N,O, HFCs, PFCq

4

Scope 2 Scope 3
Indirect Indirect

Purchased electricity for own use @ Production of purchased materials
(factor is regionally- determined) o Product use
Outsourced activities

Contractor owned vehicles
Company owned vehicles Waste disposal
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Life Cycles vs Emission Scopes P

Raw materials Use phase End of life

%
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DC hardware
manufacturing Cloud operations Hardware disposition

Server Scope 3 Scope 3
) 3
or other hyperscaler

Cloud

Scope 3 upstream Scope 3 upstream Scope 3 upstream
customer
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Why do an LCA?

Compliance to
Standards

GHG Emissions
Reporting

Circular
Economy

OPEN POSSIBILITIES.

Design for
Environment

Substantiating

Marketing
Claims

Product
Environmental
Performance
Improvement
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Cloud Ecosystem

Cradle-to-Grave

Material

Production Use Bhase

« Raw material inputs to datacenter » Use phase energy  Waste treatment of equipment and
« Material manufacturing inputs such « Use phase water other inputs e.g., recycling, landfill,
as heat, power, water, production of incineration
servers, racks, tanks and supporting
equipment*

« Replacement components

Parametric/sensitivity analysis

Environmental impacts indicators per functional unit

» Climate change (kg CO.e)
* Energy (MJ)
« Blue water consumption (L water)
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Parameter 1
Parameter 2
Parameter 3

«/
DCP
/ ’\ - GLOBAL

T SUMMIT
NOVEMBER 9-10, 2021



Determining Functional Unit

ma Energy

- Generation/grid Examples of
« Renewables functional units o

g Data Center * Functional unit examples:

« Average compute server
over x number of years

« Sellable VM + » Sellable
* Per MW capacity
» Per GB/TB of data stored

Data Center
» Building, land...
« Support equipment, Mech, Elec, Tele...

VM

« DIMMs, Flash, CPU
« HDDs, MBs, chassis

» Workloads
« VM allocation
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Cloud HW LCA Overview

Life cycle flow of a server

1. Raw 2. Manufacturing 3. Assembly 4. Integration & Testing 5. Use 6. End of life
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Server LCA result - Example

PCBA+MECH
Cable
Insert

PCB Assembly
Clip

Heat Sink
Chassis

CPU

Solid State Drive

Memory Module

This is a generic example, values not accurate
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(6) N+2 Fans

Optional Remote Heatsink
for high wattage CPUs

Up to (8) M.2
NVMe SSDs

DDR4 DIMMs

A o T ’
Next Gen CPUs 50G Networking

Up to (3) FHHL S5 Universal Motherboard
PCle x16 Cards
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Tale of two LCAs... @

« LCA on identical assets Assumptions » Keep consistent
PR methodologies

Data

« Both LCAs following ISO

standard » Expect variability

Approaches

* Conducted using two » Seek directionality

different methodologies

Differing results

CP
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Ready to conduct your LCA? Consider this! .
SUSTAINABILITY.

What environmental

impact metrics are Environmental ; V\:)hat is the purposle, f
most useful to quantify Impacts LIRS Oh JeCth?e(S), or goal(s) o
and why? the LCA?
What fundamental

question(s) is/are to
be answered by the
LCA?

Who is the intended
audience for the
information and why?

Defining
Goal &
Scope

Audience

How will the

results be used? SSe , ,
What is the function of
the system and the best
functional unit to

- represent it?
What is the system : P
. Boundary Function
boundary of analysis?

Fundamental questions that help define LCA goal and scope
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Lessons learned/recommendations

* Accurate data is hard to find!
« Data sets & tools impact results greatly

« Qutdated IC datasets may lead to
underestimations of impact

« Cross — disciplinary team/stakeholders needed
for a complete picture

* You can not compare LCAs — create awareness,

but assumptions vary

« Lack of public references, published LCAs

OPEN POSSIBILITIE:

Do LCAs!
Share your data

Integrate LCAs in your engineering
processes & technology roadmaps

OCP to Align on functional unit(s)
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Join the OCP Sustainability Workstreams

Microsoft Contribution:
LCA Specification & Guidance Whitepaper (link coming soon)
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Thank you!
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