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United Nations - Transforming our World: The 2030 Agenda for Sustainable Development

PARTNERSHIPS
FOR THE GDALS

https://sdgs.un.org/goals
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We see a growing demand towards sustainable business for various stakeholders

Legal Customer Investor Employee Public
requirements requirements requirements requirements opinion

s ar e T

CNGIC

Many new international More and more of our  Investors are focusing Being a sustainability — Sustainability is a key

sustainability legis- customers require increasingly also on ‘leader is relevant to topic in many societies
lations are currently suppliers to comply ESG criteria, incl. attract young talents  and the public expects
under development with Ecovadis and building own reports and retain current companies to do their
EU Taxonomy, Value NQC qualifications employees part

Reporting Foundation,  or individual surveys
CSRD, Green Deals

CSRD: Corporate Sustainability Reporting Directive, NQC: provider of surveys on sustainability in supply chains for automotive industry
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“Sustainability is in our very DNA. It’s not
optional. It’s a business imperative

Based on our successful track record, we're now setting
ourselves even more ambitious targets. We'll accelerate our
efforts and raise the bar to create considerably more value for all
our stakeholders. Sustainable business growth goes hand in
hand with the value we create for people and our planet.”

Judith Wiese, Chief People and Sustainability Officer (CPSO),
and Member of the Managing Board of Siemens AG
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We need to take a comprehensive - 360-degree - view of sustainability from every angle.
Our DEGREE framework sets clear priorities for Sustainability at Siemens

Decarbonization
support the 1.5°C target to fight
global warming

Employability

enable our people to stay resilient
and relevant in a permanently
changing environment

Ethics
foster a culture of trust, adhere to
ethical standards and handle data
with care

Equity ——@ ey - % Governance
foster diversity, inclusion, and : i apply state-of-the-art systems for

community development to create a effective and responsible business
sense of belonging conduct

Resource efficiency
achieve circularity and
dematerialization
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CCT Software Systems and Processes (SSP)
Mastering the Digital Transformation at Scale

SaaS Architecture
Management and Evolution

Architecture and Paradigms
for Future Systems

Sustainable Software Engineering
and industrial-grade DevOps

Engineering and
Validation of
Intelligent Systems

g
77 vl

J

g

Siemens Xcelerator
Technical Pioneering

Ecosystems and Marketplace
Technologies
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SCOPE

Research, pre-development

and transfer of innovative software
technology and methodology to
enable, speed up and scale
digitalization at Siemens.

OUT OF SCOPE

Standard business consulting,
not targeted at digital innovation



The CCT SSP module Sustainable SW Engineering and
iIndustrial-grade DevOps focuses on the “How” of Digitalization

» Sustainable SW Engineering &
Industrial-grade DevOps*

scales development agility, speeds-up
product delivery, and establishes a
feedback cycle for product innovation

*DevOps is a culture, movement orpractice that emphasizes the collaboration and communication of both software developers and IT.
N



Green digital offerings cover both effects of our Siemens solutions as well as
our own Siemens solutions

How can we convince our
customers that we also
care about the way our

' software is designed and
developed?

. Sustainable and Green ing multiple for

improvement

4 ) 4 )

\_ v \_ J

Greening by IT: Greening of IT:

Reduced carbon emissions at a the way we develop our digital
customer'’s target system offerings and its effect on the
(building, factory, ...) realized operation phase (e.g. the energy
by our digital offerings consumption of the digital

offering itself)
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CO2 Footprint numbers for Software are continuously growing and are a
significant contributor to CO2 and need to be considered

Consumption COge (Ibs)
Air travel, 1 passenger, NY ++5F 1984
Human life, avg, | vear 11,023
American life, avg, 1 year 36,156
Car, avg incl. fuel, 1 lifetime 126,000

Global trends in digital and energy indicators, 2015-2021

2015

3 billien

Training one model (GPU)

NLP pipeline (parsing, SRL) 39
w/ tuning & experimentation 78,468
Transformer (big) 192
w/ neural architecture search 626,155

Table 1: Estimated CO- emissions from training com
mon NLP models, compared to familiar consumption.’

1) https://www.iea.org/reports/data-centres-and-data-transmission-networks
2) Strubell, Emma, Ananya Ganesh, and Andrew McCallum. "Energy and policy considerations for deep learning in NLP." arXiv preprint arXiv:1906.02243 (2019)
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Urgency increases due to first standard released and missing approaches for
calculating decarbonization effects for software and automation

Green Software Foundation US Senate introduces bill to

-> development of an industry standard for -> Request to measure environmental
calculating the Software Carbon Intensity impact of Al

What obligations are provided under the bill?

The latest advances in Green Software | GSF

ISO/IEC DIS 21031 - Information technology — Software USA: Bill on the environmental impacts of Al introduced
Carbon Intensity (SCI) specification to Senate | News post | DataGuidance
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Sustainable Software Engineering
Driven by T SSP in close collaboration with Siemens BUs and T TFs

Internal and Integrated framework addressing Elements of sustainable
External Drivers the complete software lifecycle software engineering

Architecture
Patterns and
Practices

Customer demand

Green DevOps
Strategic company mission

Code Efficiency

Operation

Legislations and standards
Infrastructure

Drive
Build

Efficient Agile

Processes ]
Social and

Environmental
Sustainability Responsibility
Sustainable Software Engineering Measurement and
Framework Models

Employee Requirement

Public Opinion
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Our Vision: Develop a Framework establishing Sustainability as core built-in quality
of Software Engineering as well as of our Digitalization Offerings

Software and Software Engineering along the entire lifecycle of the offering with the corresponding CO,, footprint

DevOps Process
and Infrastructure

Incremental build

» Staged Pipelines

« CO, footprint to run the development
toolchain and the infrastructure

* MLOps, DataOps

Sustainability Framework

. Cost-value engineering for Green DevOps, e.g., patterns for Intelligent recommender, e.g., -
Architecture Patterns and . d S . ; . o Patterns for energy-efficient
. selection of 39 party building optimized dev, build, test, deploy constrained optimizer for CO, . i
Practices (e.g., serverless) : : " . : Operations infrastructure
blocks and operations infrastructure efficient software engineering

Optimized Carbon Efficiency of Offering
SIEMENS
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How: Sustainable Operation starts with creating transparency for power
consumption as prerequisite for identifying potential improvements

Provide Guidance

Recommender to improve
sustainability for your project

» Use specific patterns for this type of
software
Provide deployment and configuration
guidance

» Use similar projects as reference

Potential|Levers

Project related influence levers
in architecture, dev and ops.

Type of software
Architecture Patterns
Code Efficiency
Operational Infrastructure
Green DevOps

Agility

Evaluate Sustainability impact

Project Data

Project/Product specific data
collected during Dev and Ops.

CPU, Memory, 10
Physical Location

@ Dev
Client Usage

Build-Time

Change-Time OpS
Training-Time (MLOps)
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Create Certainty

Sustainability Transparency

Fine grain insights of power consumption
per software component

Enables comparison of different patterns
via deltas of different versions
Comparable numbers
Dashboard

That’s your\numbers!

Models 1.0

S

Rolled-out and updated via
SCORE and XO - no additional
project effort required.

Enables Siemens to establish a
software sustainability baseline —
How much CO2 of this type of
software is good or bad?

General Data

General data to transform usage

into CO2 Footprint.

bl ok}

CPU to Watt .
Source of electric energy Uni
Energy cost of network traffic

Average energy consumption of

developer laptop PUb'IC @

Data center footprint
SIEMENS



Green Software Foundation
Siemens as steering committee member
A non-profit organization as part of the Linux Foundation with various international members (Thoughtworks, Accenture,

GREEN SOFTWARE:
"Green software is software that is responsible for

emitting fewer greenhouse gases.

Github, Microsoft, etc.) founded in 2021
Our focus is reduction, not neutralization"

We Represent the Global Software Industry

Five of our members are

FORTUNE Global 500
®

Vision

Mission

with a global workforce of
companies

over
1.5 miillion people

B Our members
operate in over

190 countries

Our general members
Goldman

B Containe
‘: Solutions  Sachs

Our steering members
AVEVA |3 Bus
TEXAS &J

LEADERS
FOi

.
BCG GitHub
KERING
NTESA 1] S\NNPAOLO CLIMATE STATE
ACTION UNIVERSITY THE EXPLORERS

NTT DaTa
; @ (@ supercritical () SYNGENIOAG

B® Microsoft
vmware WattTimes

> o
accenture 5> avanade

Globant intel
SIEMENS /thoughtworks c?l%UBS
“ 7 Virtasant

SIEMENS

P s
https://greensoftware.foundation/
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Green Software Foundation

We Represent the Global Software Industry ———
A non-profit organization as part of the Linux Foundation with various

international members (Thoughtworks, Accenture, Github or Microsoft) 91,‘,““,“"“ Omﬂmmm emgnee.ob..m
Our steering members Our general members
accenture ‘ BCG GitHub CE e
Globant intel Bf Microsoft  NTT DaTa A
SIEMENS /mowworis 34 [JBS S QO o o

» Standardization efforts S W

greensoftware.foundation

Calculating a rate of software emissions as
alternative to the Greenhouse Gas (GHG)
protocol’s measurement of total emissions

« Green software patterns
for Al, cloud applications and web applications

« Learning material for software practitioners related to green software?

1) https://github.com/Green-Software-Foundation/software_carbon_intensity 2) https:/patterns.greensoftware.foundation/
3) https://learn.greensoftware.foundation/ 4) https://learn.greensoftware.foundation/practitioner/introduction/
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Advancing Sustainability for our Organization and the World with

SustainablelT.org

SUSTAINABLEIT
.ORG

Advancing Global Sustainability
through Technology Leadership

Our mission is to unite the world’s largest community of
technology and sustainability leaders to define sustainability
transformation programs, author best practices and frameworks,
set standards and certifications for governance, provide education
and training, and raise awareness for IT-centric ESG programs
that make their organizations and the world sustainable for
generations to come.
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ENVIRONMENT

s Carbon-neutral, green IT infrastructure and operations
s Circular technology lifecycle and e-waste elimination

Eco-efficiency
» Transition to °
renewable energy .
» Sustainable tech
sourcing

Sustainable IT’s

GOVERNANCE key goals

» Data usage, privacy, and
security management
« Environmentally, socially, and
economically responsible Socio-economic
technology innovation e Upskilling and,
reskilling for Future
of Work
Sustainable Al

Socio-environment

IT & business resiliency
Digital community
engagement/

digital divide

SOCIAL

» Technology accessibility
» Inclusiveness of technology
systems design

SIEMENS




ECO#DIGIT - BMWK-funded project

Goal:
Develop, validate, and provide an automated evaluation environment
(test bed) that transparently discloses key figures and data on resource
consumption, CO2e emissions, etc., for software applications available
for testing at any time.

)

@ The project considers various contemporary software applications in

g, operation in the following deployment scenarios: cloud platforms,

[ mobile networks, end devices, and edge computing.

>

) :

X Funded project: BMWK — GreenTech call 22

'g Project phase: 06/2023 — 05/2026

©

2 Consortium Partners:

8 adesso SE Gefordert durch:

= OkO-InStItUt eV ‘ Bundesministerium
Gesellschaft fur Informatik e.V. w e bsdan
Open Source Business Alliance (OSBA)
Siemens AG

aufgrund eines Beschlusses
des Deutschen Bundestages
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ECO/DIGIT

ECOsDIGIT

Enabling green COmputing and
DIGItal Transformation

Oko-Institut eV,

Institut fiir angewandte Okologie
Institute for Applied Ecology

GESELLSCHAFT
FUR INFORMATIK

D g s

4
OSBaies:"

plusseryer

SIEMENS

SIEMENS



Lifecycle Assessment Method drives testbed setup and design

Different SW types Deployment / Runtime environments

Conceptual layout of ECO:DIGIT test &
analysis bench to measure different
types of software

Outputs

Design for inputs and outputs of the - _
ECO:DIGIT test bench ) ) | cememme

":/] S|
E‘lﬂ - Environmental impact indicators: Menutacturing
» Climate change (kgCOZ2e) E

~ Water use (m?)
~ Acidification, ozone depletion, ...

Inputs

One-time
operation
perspective

Life-cycle
perspective

SIEMENS
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Contact

Published by Siemens Technology

Carolin Rubner

Carolin.Rubner@siemens.com
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