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Our starting point: astonishment

How can all these companies be carbon neutral ?
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Climate science very clearly defines what global net zero means

ANTHROPOGENIC

EMISSIONS
Manage the level of water: Global warming . .
Temperaturegoal —_ +2°C alance tap and sin
+1.5°C .
17°C CO, added by (before the tub overflows):
Pre-industrial human activities Neutrality goal

temperature

ATMOSPHERE

NON-ANTHROPOGENIC ANTHROPOGENIC

SINKS SINKS
(not counted)
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We need to reach global net zero by
2050.

How should organizations contribute
to this collective goal?
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What role should IT play in the global net zero effort?
IT companies must reduce their emissions, but not only

GLOBAL NET ZERO
TARGET

mitfns m&{ls

Reduce
Ona global emissions

global scale,
society must cut emissions and lobal b e
develop carbon sinks Reduce Reduce global carbon sinks

Restore and preserve

emissions of emissions of
sector sectors

From an helps helps helps helps
IT company

point of view,

Reduce emissions of Reduce emissions' of Develop / finance

the company must contribute to the Reduce the company’s other plavers other plavers carbon removals
global goal by reducing its carbon own carbon footprint in th play . play .
footprint, enabling other players (in In the | | sector al sectors projects
or out of the se‘c.tor) to decarbonize, “GreenIT” “IT for Green”
and participating in the global
carbon sink ] ]
development effort A. Generated emissions B. Avoided emissions C. Carbon removals

1. Or removals, in the case of an IT solution directly improving a carbon sink. £r carbone4



The NZI for IT guide adds to the sectorial declinations of the avoided
emissions (Pillar B) methodology guide

Avoided emissions methodologies

[ Pillar B Guide

NET
ZERO
INITIATIVE

Zoom on IT sector

Other sectors

NET
ZERO
INITIATIVE

Content

General statement

Characterisation of
solutions

General methodology

Families of solutions
toolbox

Mobility

Apparel&
Footwear
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Nine sponsors contributed to the work group on avoided emissions in the IT
sector

OCTO ¥ OVHcloud

% ‘ constellation

IJ o BU ; Back«Market

| VERITAS |
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Special thanks to our advisory board!

Gauthier Roussilhe

RMIT - Royal Melbourne
Institute of Technology

Erwann Fangeat

ADEME - Agence de la
transition écologique

Centre de Recherche en
Design

Julia Meyer

ADEME - Agence de la
transition écologique

Maxime Efoui-Hess

The Shift Project — Low carbon
transition think tank

\

Pernilla Bergmark

Exponential Roadmap Initiative

—______ 4
\

Benjamin Ninassi

INRIA - Institut national de
recherche en sciences et
technologies du numérique

_______4
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Digital emissions worldwide are significant and predicted to grow

Datacenters, networks, terminals

-
-

+6%

4%

of global
emissions
today

per year

-

. ) £y carbone4 15
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Several indicators are used to assess the contribution of products and
services to a low carbon world

Indicator

Characteristics

Purpose

Avoided Emissions
(AE)

2

\ Today's focus

(0 Paris Agreement
‘O) Compatibility

Score (PACS)'

tCO,e avoided, calculated from a (fictive)
reference situation

Near term perspective (how - 2030)

Scope: product or service ; in some cases, can
be aggregated over all products of a company

Scoring, calculated from carbon thresholds to
fulfill a given need in a low-carbon world

Long-term perspective (2030-2050)

Scope: product or service ; can be aggregated
over all products of a company

Assess the company’s products and services
potential contribution to the emissions
reduction of its customers

Be a compass to determine if a product is
relevant for near-term decarbonization

Assess the company’s products and services
long-term relevancy in a low-carbon world

Answer the question “Are my products fit for a
low-carbon world?”

(1) To discover more about the PACS, read the corresponding Net Zero Initiative publication:
https://www.carbone4.com/publication-nzi-indicateur-scap
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https://www.carbone4.com/publication-nzi-indicateur-scap

lllustrative

To illustrate the methodology, this webinar studies two solutions: a go-to-
cloud service and a connected water heater

NimbusTec

SmartHeat

Green IT : Replacement of
an on-premises server fleet
by Cloud services

e NimbusTec provides private, public and hybrid cloud
solutions for its customers.

e Their services are available all across the globe, with

datacenters implemented in 20+ countries.

A —

D

——

IT for Green : Connected
water heater for a home

e SmartHeat provides connected electric water heaters that

favor heating when the local electiricty grid is low-carbon.

e ltis essentially a regular electric water heater with an
embedded device that receives data on the electricity grid

mix and optimizes how the heater functions during the day.

£y carbone4 17
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Computing avoided emissions

Preliminary steps

Eligibility criteria and characterization of solutions
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Eligibility gates to filter out greenwashing claims or harmful solutions

Gate 1: DNSH* .

. te 4: Immediate r n
As defined by the EU Gate 4: Immediate rebound

o . Encouraging overconsumption
Taxonomy criteria
Gate 2 : Excluded sectors .
: : Gate 5: Incentive to renewal

Fossil fuel exploration, . .

: Expensive repairs, short
gambling, weapons trade, .

lifespans, etc.
etc. P

Gate 3: Climate action
B credibility
Report and commit

L. ] L]

o
o

SN 4

1t

*Do no significant harm : the solution must not have significant negative impacts on environmental factors other than climate. £y carbone4



Eligibility gates to filter out greenwashing claims or harmful solutions

Gate 1: DNSH* .

As defined by the EU Gate 4: Immedlate rebouns:l

T o . Encouraging overconsumption
axonomy criteria

gambling, weapons trade Expensive repairs, short
etc ' ' lifespans, etc.

=7 &3

Gate 2 : Excluded sectors .
. ) Gate 5: Incentive to renewal
Fossil fuel exploration, D

o
’
’
o

SN 4

Gate 3: Climate action —
credibility
Report and commit

*Do no significant harm : the solution must not have significant negative impacts on environmental factors other than climate. L carbone4 21



Characterization Process

NZI4IT Characterisation

o — — — — — — — — — — — — — — — — — — — —— — e e g

7 N
A company /
S wants to study —:| Does the solution "\A Does the solution What are the
.’ the emissions —!  belong to the = ctivate identified solution’s operating
avoided by one identified families decarbonization mechanisms?
of its solutions of solutions? levers'?

System optimization

ITU List, completed by Sufficjency System substitution
< Carbone 4 Efficiency SuppIy. & demqu
\ Substitution optimization/sufficiency
N

[A Unclear ]

This solution is
unlikely to

generate any
avoided
emissions

(1) The concept of ‘Enablement’ is not directly considered as a decarbonization lever.
Companies should rather identify which of the three mentioned levers is ‘enabled’ by the solution. See Annex A of the NZI4IT report for more.

—_ ——— - —————-.—- .-, = I. ______ -~

~ ———————— —

-

v vV

~

All three criteria are

validated

)

This solution

may genera
BE avoided

emissions

£y carbone4
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Characterization Process — NimbusTec

NZI4IT Characterisation

o — — — — — — — — — — — — — — — — — — — —— — e e g

NimbusTec provides . .
Cloud services to Does the solution . Does the solution What are the
substitute on- | belong to the w— activate identified solution’s operating
Pfem;fes server | identified families decarbonization mechanisms?
eets | of solutions? levers'?
: System optimization
| ITU List, completed by Suffiqiency System substitution
I Carbone 4 Efficiency Supply. & dem.apd
‘\ Substitution optimization/sufficiency
N 0 L  _ __ W .. -
System substitution
Optimization of ICT Yes (Efficiency, Replacing the
systems Substitution) customer’s on-premise

server fleet

(1) The concept of ‘Enablement’ is not directly considered as a decarbonization lever.
Companies should rather identify which of the three mentioned levers is ‘enabled’ by the solution. See Annex A of the NZI4IT report for more.

-

\_

v vV

~

All three criteria are

validated

)

This solution

may genera
BE avoided

emissions
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Characterization Process — SmartHeat

NZI4IT Characterisation

o — — — — — — — — — — — — — — — — — — — —— — e e g

~ N
4 SmartHeat provides\ {/ \\ 4 v VvV A
connecte.d \{vclter HE :| Does the solution ‘»\ Does the solution What are the '
@ heaters aiming at = PN ) : — itari
N e onery #: belong to the === ctivate identified solution’s operating | All three criteria are
S consumption in : idenftified fqmﬂies decarbonization mechanisms? : validated
buildi of solutions? ” |
\ unidings / I DI System optimization I - /
: @ ITU List, completed by SUfﬁC_ienCy System substitution :
I Carbone 4 Efficiency Supply & demand I
‘\ Substitution optimization/sufficiency |
\ ~-a——————_®__ - __ . _o_——_-——W).__ _ _ _ / /
4 N [ N System monitoring )
Yes (Intelligent and optimization This solution
building energy and Yes (Efficiency, Monitoring the local —] maygenerate
resource Substitution) electricity grid and X | avoided
management) optimizing emissions
\_ AN / \_  consumption

(1) The concept of ‘Enablement’ is not directly considered as a decarbonization lever.
Companies should rather identify which of the three mentioned levers is ‘enabled’ by the solution. See Annex A of the NZI4IT report for more. L carbone4 24



Computing avoided emissions

General methodology

Methodological cruxes and toolbox
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Avoided Emissions (AE) are the difference of emissions between what
your customers do with your products versus without

“Avoided emissions refer to the positive

not have been used.”

7))

S cctimated GHG impact to society when comparing the GHG
@ | effect relative to emissions of a solution to an alternative

E reference scenario reference scenario where the solution would
O

.-

o

NZI & WBCSD, 2023

» Time

Year 1 Year 2 Year 3

£y carbone4 26



In a context of growing emissions, AE can be broken down in two
categories : lower increase and reduction

AE,, : Lower increase avoided emissions

AE; : Reduction avoided emissions

GHG Emissions

» Time

Year 1 Year 2 Year 3

£y carbone4 27



Methodological cruxes arise when assessing avoided emissions by IT

solutions

GHG Emissions

— Challenges faced

e

Estimated GHG
effect relative to
reference scenario

» Time

Year 1

Year 2

Year 3

= Unsustainable trends of the IT sector

‘ Keeping in mind the rate at which the emissions of
datacenters are growing, can we consider that
Cloud solutions truly avoid emissions ?

= Low-tech alternatives

@ A ‘regular’ water heater, tuned by customers that
adapt their electricity consumption manually for all
their devices

= Shifting baselines

‘ Cloud services are now part of the baseline: how do
we include them in the reference scenario?

= Etc.

£y carbone4 28



Methodological cruxes arise when assessing avoided emissions by IT
solutions

Challenges faced

= Ildentifying and quantifying rebound effects
Estimated GHG ‘ The ‘scalable’ nature of Cloud services may imply
L effect relative to increases in IT resource consumption that wouldn’t

reference scenario have happened on-premises

* Machines replacing human labor

GHG Emissions

. The Cloud migration has helped automatize many
tasks which reduced the need for certain jobs

= Level of detail required to prove substitution
How do we make sure a purchased solution
substitutes an existing one instead of stacking on
» Time top of it ?
Year 1 Year 2 Year 3 = FEtc

£y carbone4 29



Defining the perimeter of the study | Specificity

Example: Comparing NimbusTec’s deployed solution for Customer A
compared to what Customer A would have done without
NimbusTec.

Solution situation

Specificity level Solution|specific Company specific Statistical

2 e
% g Solution specific [ Very high High Medium-high
= O
0 [ﬁ
::;, % Company specific High Medium Medium-low
Statistical Mediuvln—high Medium-low Low
b g

Example: Comparing one of SmartHeat's specific model to the
reference situation of their average customer base, defined thanks to
surveys.

£y carbone4 30



Defining the perimeter of the study | Specificity

NimbusTec

1

SmartHeat

[ Complexity of cloud migrations

Hundreds of possible architectures

+ High chance of reboun%

!

NimbusTec must chose high specificity for avoided emissions

claims

X v/

‘Thanks to its highly optimized
‘Company A has trusted us to
services, NimbusTec allows
migrate their IS to our private
each of its customers to
cloud. NimbusTec avoided
reduce their IS*’s emissions by

80%; avoiding 22 ktCO.e in

total.’

500 tCO.e for this specific

customer.’

*S = Information system

SmartHeat’s product is not particularly prone to the
methodological cruxes regarding specificity. SmartHeat collect

data about their customers’ electricity consumptions and habits.

!

SmartHeat choses medium specificity for avoided emissions claims

v/

‘Thanks to surveys conducted along our customers and the

analysis of their consumption habits, SmartHeat computed

20 ktCO,e of avoided emissions across its customer base.’

£y carbone4 31



Defining the perimeter of the study | Geography and time frame

NimbusTec

x 10

1year after the completion France (NimbusTec region

of Customer A’s IS chosen by Customer A)

1

SmartHeat

X =

10 years (hypothesis of the Germany
lifespan of a SmartHeat

heater)

£y carbone4
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Defining the perimeter of the study | Functional unit

NimbusTec

To avoid omitting rebound effects, we will study the

emissions of an entire year of use of Customer A’s IS*.

X v/

kgCO.e/Terabyte

kgCO.e/year of use of the IS
kgCO,e/Virtual Machine

kgCO,e/FLOPS

1

SmartHeat

*|S = Information System

The medium level of specificity allows us to look at the
emissions per purchased SmartHeat heater, instead of per
kWh for example. This also allows us to avoid omitting
rebound effects such as customers taking warmer, longer

showers knowing that the electricity is low-carbon.

X v/

kgCO,e/kWh kgCO,e/heater

£y carbone4 33



Defining the perimeter of the study | Carbon perimeter

NimbusTec

Using guidance from Family of solutions 3 - Cloud solutions

Cradle-to-gate emissions
Electricity consumption

[--- ] ~___J
o )
:l::m‘:s

Hardware hosting the
customer’s activities

§58 i

Supporting
equipment

= A B

Other emissions

End-of-life emissions

Electricity consumption
Refrigerant fluid leaks

Other (cradle-to-gate,
end-of-life, etc.)

Other (employee
commute, maintenance,
amortized building
construction, etc.)

S

0--0

!

SmartHeat

Using guidance from Family of solutions 4 - Demand

optimization

Cradle-to-gate emissions

1

Concerned equipment End-of-life emissions
production

Use-phase emissions
Use of equipment

£y carbone4 34



Reference scenario — NimbusTec inquires with Customer A about their
need

Does the solution replace or upgrade an existing IS*?

Existing demand: Customer A had its on-premises IS before.

What happens to the servers that were initially used?

Customer A has mostly decommissioned their on-premises
machines.

What is Customer A’s target IS?

Customer A will be using NimbusTec's Public Cloud services.

Does NimbusTec have incentives to fight rebound ?
NimbusTec communicates clearly on the need for sufficiency.

Is Customer A’s migration motivated by emission
reductions?

Yes.

Reference scenario emissions = Customer
A’s initial on-premises emissions

over 1 full year

*IS = Information System

Does the sdutionredace o yogracke onexistingIS?

chrer

Market average of solutions
answering the same need, within
the same geography as the solution

Eo‘divyes
T

What hopeers tothe dhysiod senver
flest that wosintidly used?

Pt AE I
Moveditoa(andther) Mestty dscommissiaredanddar no Mestlykectinthesarre
ccoenter laga senvesttreasstara Haos ponaredan
i v
What would have been Wit isthe ISmodd ? What is the cssessed
f done without the salution ? ; saution?
Rudic Aivatedod((ar L +—I—+
Qoud other oo tsinga HaoxidQad 4y ersion Aad
The solution uses To be built, using an NoAddedbrissas

dedicated servers.
Mutualized servers would
likely be less emissive.

The solution stacks on
top of the existing,
likely adding emissions.

average of the
baselines for public
and private cloud

Market average of solutions
answering the same need,
within the same geography

, it A E
5 11 M Fit A E
. Isthe choice of the sdution
Dediocctedsenvers Styedin nrotivated by errissions reduction ?
@sanher®  curentsituotion \ 4 ves o
RdicGad
Market average of Initial situation of Does the sdution rovider have exdicit
datacenters in th.e same the customer’s IS. i ives tofight rebound ? Initial situation of
geography, or initial [ the customer’s IS.
situation of the 1 yes no x =

customer’s IS if it was
less emissive.

o

dedoyment of the NoAddedbrissias
Isthe of Ease of use of public cloud

solution motivated by solutions can be considered The solution was likely chosen
jssi i o to meet technical requirement:
errissions recuction? as one of the main drivers 0 meet technical requirements
of data inflation specific to the customer and
. acts as the logical follow-up of
yes no the initial situation.

Market average of public cloud
providers in the same geography,
or initial situation of the customer’s
IS if it was less emissive.

PO AE

Initial situation of
the customer’s IS.

Pt AE

£y carbone4 35




Reference scenario — SmartHeat

SmartHeat conducted customer surveys and gathered a 20% response rate, deemed representative enough to build a reference scenario.

Among the responders:

10% 10% 70%

Would have bought a connected Would have kept their current Would have bought a regular

water heater from one of heater. (non-connected) electric water
SmartHeat's competitors. heater.

+[— +[— +[-

x|=| ©6tCO2e/heater <|=| 12tCO2e/heater <|=| 15tCO2e/heater

\

10%

Would have bought a gas-
powered water heater.

x|=| 18tCO2e/heater

Reference scenario emissions = Pondered average = 0,10 * (6 + 12 + 18) + 0,70 * 15

over 10 years

£y carbone4 36



Solution scenario — NimbusTec

o - -
oI l = Cradle-to-gate emissions
e el v v [

Electricity consumption

Hardware hosting the
customer’s activities End-of-life emissions

- Mandatory IEI ,f Electricity consumption

- Optional $4$ Refrigerant fluid leaks

Supporting Other (cradle-to-gate,
equipment end-of-life, etc.)

ol yﬂ ﬁ Other (employee
o e N\ commute, maintenance,

amortized building

Other emissions construction, etc.)

Emissions of all NimbusTec hardware used for Public Cloud
in considered region, including location-based Scope 2
emissions, with an allocation key.

£y carbone4
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Solution scenario — NimbusTec

Emissions of all NimbusTec hardware
used for Public Cloud in France region

I

Hardware hosting the

customer’s activities End-of-life emissions
Share of Customer A’s

Electricity consumption . . . ’
B Mandatory =) 'f spendings in NimbusTec’s
- Optional $4$ _ Refrigerant fluid leaks revenue

Supporting Other (cradle-to-gate,
equipment end-of-life, etc.)

ol y ﬁ Other (employee
o e N\ commute, maintenance,

amortized building

Other emissions construction, etc.)

Cradle-to-gate emissions
Electricity consumption

i
(((

£y carbone4
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Solution scenario — NimbusTec

I

Gl =

Hardware hosting the

customer’s activities End-of-life emissions

- Mandatory IEI < Electricity consumption
- Optional $4$ i Refrigerant fluid leaks

Supporting Other (cradle-to-gate,
equipment end-of-life, etc.)

ol y ﬁ Other (employee
o e N\ commute, maintenance,

amortized building

Other emissions construction, etc.)

L

Cradle-to-gate emissions
Electricity consumption

il

Solution scenario
emissions = 500 + 50

over 1 full year

£y carbone4
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Solution scenario - SmartHeat

S

S ES
SmartHeat heater End'-of-life
production emissions

y B
% , _’l‘_/l\l\ Use-phase

emissions

Use of SmartHeat
heater

Cradle-to-gate

Measured data from SmartHeat’s customers’ usage of their

connected heaters.

SmartHeat's computed carbon footprint for one heater, following
the GHG Protocol Product Standard.

£y carbone4
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Solution scenario - SmartHeat

Cradle-to-gate

&)

S ES
SmartHeat heater End'-of-life
production emissions

Average emission factor of a kilowatt-hour
of electricity, as consumed by a SmartHeat

A\ _{ .
% , ﬁ 7~ l\ heater, based on real-time data
l Use-phase

emissions

Use of SmartHeat
heater

Average electricity
consumption of a SmartHeat
heater over 10 years

£y carbone4 4]



Solution scenario — SmartHeat 450 -

German electricity 400 1
T a0 -
300 - P
Cradle-to-gate 250 A \
emissions 200 -
-
SmartHeat .heater End'-of.—life 150 -
production emissions 100
50 A

Average emission factor of a kilowatt-hour 0 6AM 9AM 12PM 3PM 6PM 9PM 12AM
of electricity, as consumed by a SmartHeat

A\ _{ .
% , ﬁ 7~ l\ heater, based on real-time data
l Use-phase

emissions

Use of SmartHeat
heater

Average electricity
consumption of a SmartHeat
heater over 10 years

£y carbone4 42



Solution scenario - SmartHeat

Cradle-to-gate

S

emissions
SmartHeat heater End'-of-life
production emissions
r PN
% , _m_ ll Use-phase

emissions

Use of SmartHeat
heater

Average electricity
consumption of a SmartHeat
heater over 10 years

Solution scenario emissions =12+ 01+ 4,5

over 10 years

£y carbone4
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Avoided emissions calculation

NimbusTec SmartHeat

1

Reference Solution Avoided Reference Solution Avoided
scenario scenario emissions scenario scenario emissions
Avoided emissions = 1000 — 550 Avoided emissions =14,1-5,8
=450 tCO,e = 8,3 tCO,e/heater
over 1year over 10 years

£y carbone4 44



Agenda

Introduction
Computing avoided emissions — Preliminary steps

Computing avoided emissions — General methodology



Computing avoided emissions for IT solutions must be particularly rigorous
as rebound effects are omnipresent in the sector

@ & "y

Avoided emissions Quqlltat.lve Data quality Rebound effect
analysis

Is my product Bef " Do | have access to
relevant today in the etore computing specific data about

decarbonization of a dony:hlnghdo | my customers and
market ? unaerstand how my their context ?
solution will physically

avoid emissions ?

What is the carbon
tipping point of my
solution ?

£y carbone4 47



In-depth study of 4 families of solutions...and much more!

Circularity

Cloud & Virtualization

Demand-Offer
matching platforms

Demand-side optimization
and sufficiency

[ Total emissions = A1+ R1+ B1+ B2 + EoL.2 + A3 ]

£y carbone4 48



To go further... read the report and join the NZI community of sponsors for
the next session!

Publication today : 2024/25 : 2 season of NZI4IT?
NET ZERO INITIATIVE FORIT The work perimeter is not set yet : you can take part
Guidance on avoided emissions in its definition!
https://www.carbone4.com/publication-nzi-it Examples:
 Can we add more families of solutions in the guide?

© ctboned » How can !/ determine if my IT products are relevant for a
low-carbon future?

NET
ZERO
INITIATIVE

% Understanding the role
~ of digital solutions in the
" global net zero effort

Contact us: https://www.net-zero-initiative.com/en/join

Net Zero Initiative for IT © 2024 by Carbone 4 is licensed

under CC BY-ND 4.0 (<9 () ®

£y carbone4
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https://creativecommons.org/licenses/by-nd/4.0/?ref=chooser-v1

NET

ZERO
INITIATIVE

Thank you for your attention !
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