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The current environmental footprint of IT

3.3%

of the global energy consumption

4%

of global GHG emissions

11 MtCO2eq

of greenhouse gas
emissions? and 53.6 million
tons of e-waste? generated
per year

1Club Green IT Report, 2The Shift Project, “Lean ICT-Towards Digital Sobriety”, 2United Nations institute for Training and Research, “GLOBAL E-WASTE SURGING: UP 21 PERCENT IN 5 YEARS," July 2, 2020



The Disconnect between Sustainability and Digital Technology

60% 18%

of the top Fortune Global 200 companies have created a state that they have a comprehensive digital strategy.
Director, Vice-President or Executive position to lead the ]
sustainable development program.



SUSTAINABILITY IN The 2022-23 WORLD QUALITY REPORT
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Societal
expectations

Consumers expect
corporates to actin
keeping with social
and environmental
questions

Market
expectations

Retain and motivate
employees who wish
to put meaning in
their work

Regulatory
compliance

Strengthened
regulatory context at
both European and
national levels

Internal factors
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Alignment with
corporate
strategy

Rising awareness and
concern about
environmental and
social impacts of IT
operations

Improved
operational
efficiency

A “lean” approach to
facilitate operations
with cost-saving

Enhanced
product quality

No sustainability
without quality




significant environmental Footprint across all IT layers

U ... | con | weier | Abitcresouces

footprints

79% 16% 5%

Global

User and office
equipment

Calculation Networks

Generated & storage & communication
by all IT
layers Virtual servers Transmission
Cloud Physical Circuit for all sites
servers
Data center
Throughout the . o
life cycle Production Distribution

Other sustainable

Source : Etude ADEME / ARCEP - https://www.arcep.fr/la-regulation/grands-dossiers-thematiques-transverses/lempreinte-environnementale-du-numerique/etude-

ademe-arcep-empreinte-environnemental-numerique-2020-2030-2050.html



.
The Quality Engineering & Testing perspective

Sustainable testing ‘ Sustainable software

> 4




SUSTAINABLE
TESTING

THE SUSTAINABLE TESTING ASSESSMENT

Option 1: Standalone Option 2: part of Quality Blueprint™

Short assessment of 70 questions, based on the
QB™ methodology, designed to improve the

sustainability of Test Process Quality across the
whole IT portfolio.

Graphical output Holistic
assessment
Enablement
Awareness < <
Business case S o ) s @ Informed
Empowerment development - t\ decision-making

Risk, cost, and 5 Improved software
Mastery time reduction quality

Assessment methodology designed to give a
thorough overview of the Test Process Quality
across the whole IT portfolio.

sogeti

partof Capgemini @
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sustainability as a non-functional requirement

Requirements
modeling &
management

sogett

Impact analysis

Test
Management

Continuous
integration

v

X
Code

Static code analysis

)

4
o

Virtual
service

Unit testing

API

Test data

ul

Test environment

,ll ’
Performance
testing

Mobile lab

W

Security

5]

User
acceptance
testing

Continuous

delivery

<
Service
management

SUSTAINABLE
SOFTWARE

End user

y’\\ security
4

Production
applications

0

Monitoring




e SUSTAINABLE
SOFTWARE

sustainability as a non-functional requirement

1. Software 2. Software 3. Software
lifecycle ecosystem in use

O User experience

O Performance efficiency

N . Ability for QE&T to assess and impact
sogeti =
Partofca{)gmmi‘



@ 2,98 mAh

-23%

sogetl

€ 3

Master the efficiency of your applications

SN O

GREENSPECTOR

Devops tool for applications’ efficiency. Measure
energy & resources consumption of &

apps. More battery life, better performance
and !

GREENSPECTOR

[New feature’$) est fier
de vous dévoiler sa nouvelle
fonctionnalité : budgets. Découvrez
comment estimer | d

en moins d'une he +’
fonction des usages de vos users

¢ g

Master the efficiency of your spplications

Editer le profil
GREENSPECTOR

Devops tool for applications’ efficiency. Measure

energy & resources consumption of #Mobile &

apps. More battery life, better performance
¢ 18]

and

345 Al ents 78S A

Tweets Tweets et réponses Médias Jaime
GREENSPECTOR y
[New feature +) re yector est fier

de vous dévoiler sa nouvelle
fonctionnalité : budgets. Découvrez
comment estimer I'4

e en moins d'une h
fonction des usages de vos users

EXAMPLE : Black versus White background

¥ 3,92 mAh

Greenspector



e SUSTAINABLE
SOFTWARE

GREENSPECTOR SOLUTION — GREEN TESTING IN USE

1. Software 2. Software 3. Software
lifecycle ecosystem in use

O User experience

O Performance efficiency

# Greenspector

Respect Good practices gives no certainty to have a final green application

SOQEtQI i Greenspector



e SUSTAINABLE

SOFTWARE

How to measure & Evaluate software in use ?

Measure what user do
with Digital services

To evaluate environmental Impacts,

To load a webpage or download a mobile application 1€ is not
sufficient

Dynamically : actions, click, reading time, background time, fields
filling, graphic elements in action, ...

Automatically : to make it again and be confident with measure
Step by step : to analyse overconsumption inside user journey

Close to real conditions : real device, real network, conditions of
journey. Not an emulation and not a model, not embedded in

application

“# Greenspector



e SUSTAINABLE
SOFTWARE

Which metrics for software in use ?

70-80 %

Metrics to collect with Of the environmental impacts are on the client side
operational sense and with

Cap?blllty to be p.I"Oje.CtEd for Performance (s) : less time you take for a digital action,
environmental criteria better it is (less time of screen, less time of server, less time
assessment in network).

Energy (mWHh) : on the client side mainly, close to impacts
(direct & Indirect impacts), relevant for operational

Energy

Performance
Data volume (kb) : relevant at the server, network and

Data client sides.

Complexity of Devices
CPU, Data only or DOM elements number are not sufficient

soget
ca%m, =i Greenspector



WHEN TO MESURE for software in use ?

e SUSTAINABLE
SOFTWARE

Initialization

Kick-off

Team Awareness
session

Definition of targets
Measurement
platform setup

Reviews and measures during sprints (x N)

GO sprint
Content
transmission

Design review

Release
candidate

Share
findings

Finale release
candidate

Preparation Execution

Final assessment

Analysis r—

Report presentation

Project
review

Define &

shareTargets O

sogeth

Measure /

analyse in ClI O

Overconsumption &
solution in backlog

Q

Final Measure < >

» Greenspector




SUSTAINABLE

SOFTWARE

Software in use : Test OF SOBRIETY CERTIFICATE

Axe performa nce

o ’ = ﬂ . \ 8
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repository (Web, mobile, loT, etc.) v — | = =
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100 points, Algebric average of the 3 = =
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