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Why are we concerned with sustainability?

Govemment Entities |
O sustainability mandates — ‘ EU Taxonomy Regulation

current and upcoming

O Industry or corporate goals O Singapore 2025
! US Securities and
Be-a-good~global. citizen Exchange Commission

(SEC)
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Transformational sustainability—
Priority and challenge

CEOs most
frequently identify
sustainability as
their greatest
challenge

Q2. What do you expect will be the greatest
challenges for your organization over the next
2-3 years?

Expected greatest challenges for your organization over the next 2—-3 years

Challenges
Sustainability

Regulation

Cyber risk

Technology infrastructure
Supply chain disruption
Geopolitical uncertainty
Market shifts

Public health incidents
Cash flow

Consumer demographics
The ‘anywhere’ workplace
Industry convergence
Fluid workforce

Capital raising

Diversity and inclusion
Workforce demographics
Tariffs/trade barriers

The sharing economy

T %1%
. 50%
I 4.5 %
I 41 %
I 3 8%
I 3 5%
I 34 %
I 29 %
I 2 5%
I 24 %
I 21 %
I 21 %
I 2 1%
I 2 0%
I 18%
I 18%
I 16%
I 14 %

—> —> Increase >10% —> Increase 5-10% €— €= Decrease >10% €— Decrease 5-10%

32%
51%
39%
45%
28%
14%
45%
33%
27%
24%
11%
11%
30%
29%
19%
20%
26%
14%

MMV
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Sustainability Emissions Tracking and Reporting

All Emissions

Scope 3
Indirect Emissions

2-6 July 2024 www.incose.org/symp2024 #INCOSEIS 5

Scope 2

Scope 1



Two Engineering Dimensions

« Sustainably Designing < Designing Sustainble

Products Products
— Becoming more — Building Products that
efficient in the actual meet efficiency goals
development, building, - Consume less raw,
ratiQmef products materials, less enegy,
Drocess: new efficiency
methods, reusable
products
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“Sustainable Design” is a series of deliberate choices to
create products with a positive impact on the world

Definition

Sustainable design is an
approach to creating
products that have minimal
negative impact on the

environment and society,

while maximizing positive
economic, social and
environmental benefits

Source: https://www.crowdspring.com/blog/sustainable-product-design/

Sustainable design aims to...

ANANEN

< S

ANANEN

Optimize the product lifecycle
Extend the life cycle by designing products to last
Design for disassembly and plan for the product’s next
life
Make recycling part of your design strategy
Prioritize energy efficiency with:

« efficient design

« sustainable power sources and

« materials with low embodied energy
Use fewer resources by light-weighting designs
Avoid materials that increase pollution
Choose materials that are abundant and sustainable




The demand for sustainable design is growing as
consumers and regulators demand sustainable products

Consumers

“Over 70% of respondents are willing to pay a
premium for sustainable products”

“Sales of sustainable products in the U.S. grew by
20% between 2014 and 2019”

“Sustainable brands grew 69% faster than the rest
of the business”

“Products with sustainability claims on their
packaging outperformed their counterparts in sales
growth by 5.6%"”

“60% of consumers in the U.S. and Canada said they are more
environmentally friendly today than they were 5 years ago, and
76% said they intend to be even more environmentally friendly

in the next 5 years”

“61% of Gen Z consumers are willing to pay more for
eco-friendly products”

- McKinsey &
Company (2021)

- Nielsen (2019)

- Unilever (2019)

- Nielsen (2018)

- Accenture
(2018)

- Global Web
Index (2019)

EU 2005

EU 2008

EU 2007

US Government
1993

EU 2022

EU 2015

Regulators

The Ecodesign Directive aims to reduce the
environmental impact of energy-related products
throughout their lifecycle

The Waste Framework Directive sets out waste
hierarchy, which prioritizes waste prevention, reuse,
and recycling over disposal

REACH regulation requires companies to register and
assess the risks of chemicals used in their products

Federal Green Procurement Program requires
federal agencies to purchase environmentally
preferable products and services

Sustainable Products Initiative aims to make
products more sustainable throughout their lifecycle,
from design to disposal

The Circular Economy Action Plan is a set of
initiatives and policies developed to transition to a
more circular economy



The demand for sustainable design is particularly strong
within auto and aerospace

« OEMSs have stated goals to slash CO, emissions,

. * In 2019, Airbus announced the development of
often by more than 50% within the next 10 years

three zero-emission concept aircraft and in 2020,

: . _ Boeing announced plans to test a fully electric
A key focus is on=adjusting and reducing the aircraft

qgquantities ofraw.materials.used per vehicle

_ , ] * Boeing's 787 is designed to be 20% more fuel-
»* They are also incorporating full*produet lifecycle efficient than previous models, and uses lighter

perspectives, such as designing.products and materials to reduce weight and increase efficiency
operations to support battery recycling

. o * In 2020, the Air Transport Action Group launched a
« OEMSs are embedding sustainability approaches campaign encouraging travelers to make more
into the design and development of all vehicles sustainable choices



Achieving
sustainability demands
a transformation of

thought

of companies have a
strategy

set net-zero
goals

act on strategy
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How do we meet our sustainability goals?

It doesn't happen by
chance.
and engineered

c

_—

e
Nl
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=
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European Union Taxonomy Regulation

“The EU Taxonomy is a green classification system that translates the EU’s
climate and environmental objectives into criteria for specific economic
activities for investment purposes”.

It is a transparency tool that will introduce mandatory disclosure obligations on
some Companles and investors, requiring them to disclose their share of Taxonomy-
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EU Taxonomy Regulation Objectives

=y Climatati , The protection and
( D ClMatEiCHE —~—— Climate change restoration of biodiversity
mitigation —~— adaptation and ecosystems

. Sustainable use of
8 The transition to a <>\ water & marine sources

circular economy v

Pollution prevention and
control
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How do we consume the directives?

M) Compliance Coverage Analysis

Dabbling at the edges no longer
suffices, must start at the design @ Mitigating Risks What could go wrong?
phase. “80% of a product’s lifetime

emissions is determined by product . :
S|ng|e VerS|On Transparency

of Truth

Audit Ready Built in Process

80%  Emissions
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EU Taxonomy Compass

EU Taxonomy Compass

Q | const

Sector v

Construction
and real estate
activities

Construction
and real estate
activities

Construction
and real estate
activities

Construction
and real estate
activities

Activity ~

Construction of new
buildings

Renovation of
existing buildings

Installation,
maintenance and
repair of energy
efficiency equipment

Installation,
maintenance and
repair of charging
stations for electric
vehicles in buildings

attached to buildings)

Climate
mitigation

BT
[#H E
#H E

Climate
adaptation

Description v

Substantial contribution criteria A

Constructions of new buildings for which:

1. The Primary Energy Demand (PED)®@®"), defining the energy performance of the
building resulting from the construction, is at least 10 % lower than the threshold set for
the nearly zero-energy building (NZEB) requirements in national measures
implementing Directive 2010/31/EU of the European Parliament and of the Council(282).
The energy performance is certified using an as built Energy Performance Certificate
(EPC).

2. For buildings larger than 5000 m?2 (283) upon completion, the building resulting from
the construction undergoes testing for air-tightness and thermal integrity?4), and any
deviation in the levels of performance set at the design stage or defects in the building
envelope are disclosed to investors and clients. As an alternative; where robust and
traceable quality control processes are in place during the construction process this is
acceptable as an alternative to thermal integrity testing.

3. For buildings larger than 5000 m? (289) the life-cycle Global Warming Potential
(GWP)(@86) of the building resulting from the construction has been calculated for each
stage in the life cycle and is disclosed to investors and clients on demand.

https://ec.europa.eu/sustainable-finance-taxonomy/tool/index

Construction of new buildings contribution to climate mitigation

Do no significant harm criteria ~

Climate adaptation v

Water v

Circular economy v

Pollution prevention v

Biodiversity v

Minimum safeguards v

en.htm



https://ec.europa.eu/sustainable-finance-taxonomy/tool/index_en.htm

Sustainability Steps in Systems Engineering

Step 1: Allocate Requirements

Step 2: Develop design requirements and
show compliance

Step 3: Validate the requirements using
MBSE and model validation
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EU Taxonomy Regulations

Structured document view with links and metadata

1M Engineering Requirements Management DO

Dil Requirements [) 5342: CCA Appendix D.pdf

&« | ..107-EU Regulation / EU Taxonomy Regulation

B- o Contents

ity EU Taxonomy Criteria Type EU Taxonomy Category
Views

Building designs and construction techniques support circulai
for g the di nbly or adaptability of buildings, hot
dismantleable to enable reuse and recycling.

Search Views 1B
5308 ~1.1.5 Pollution prevention
5315 Building components and materials used in the construction vhuildings Do no significant harm criteria Pollution prevention

Building components and materials used in the construction t
formaldehyde per m® of material or component upon testing in
1907/2006 and less than 0,001 mg of other categories 1A anc
testing in accordance with CEN/EN 16516(290) or ISO 16000
methods(292)

Where the new construction is located on a potentially contar
contaminants, for example using standard ISO 18400{293) .

Measures are taken to reduce noise, dust and pollutant emis:
5307 -1.1.6 Biodiversity EN EN
B~ 5316 The activity complies with the criteria set out in Appendix D . Location vbuildings Do no significant harm criteria Biodiversity
The new construction is not built on one of the fullowiﬁ & Olive Oil Requirements [) EU Taxanomy Regulation
a. arable land and crop land with a moderate to high level Attributes
b. greenfield land of recognised high biodiversity value anc
European Red List(295) or the IUCN Red List{296) ; Type [} Information  Format | File
c. land matching the definition of forest as set out in natic  Description Olive Oil Requirements
accordance with the FAO definition of forest(297) .

In Modules

-1.2 Renovation of existing buildings () Standard Specification: 5298

Construction and civil engineering works or preparation thereof.

The economic activities in this category could be associated with several NACE codes, in particular F41 and F43 in accordance with the statistical
classification of economic actwities established by Regulation (EC) No 1893/2008

An econornic activity in this category is a transitional activity as referred to in Anticie 10{2) of Regulation (EU) 2020/852 where it complies with the
technical screening criteria set out in this Section,

+1.2.1 Climate mitigation

~1.2.1.1 Substantial contribution criteria

5357 The building renovation complies with the applicable requirements for major renovations(298) . Renovation of existing Substantial contribution criteria Climate mitigation
buildings

kit Ahavnativalu i# lande ta a radiction of nrmare anarau damand (DENY of A4 laact 20 0400 Ranmeatinn nf avictinn Suhetantial cantrihitinn rritaria Climate mitinatinn

Showing 57 of 57 (100%)



EU Taxonomy Regulations

Structured document view with links and metadata

[[+] Cortents EU Taxonomy Activity EU Taxonomy Category EU Taxonomy Criteria ... Comply «

dermansirate, with reference lo IS0 20887(263) or other standards for assessing the
disassembly or adaptability of bulldings. how thay are designed to be mare resource
efMcient, adaptable, Nlexible and dismantieable to enable reuse and recycling.

*1.1.5 Pollution prevention

141248 Building components and matarials usad in the construction comply with tha critaria set Canstnuction of new buikdings Pallution preventon Da no significant harm H 141552 In the euent of an sceid, .,
out In Appendix C %o this Annex. cntena

141525

Al 142655 In the svent of an acoxd. ..

Building compenents and malerials used in the constiuction thal may come nte conlact P4 142835:n the zuant of an acckd...
with occupers(289) emt less than 0,08 mg of formaldehyde per m® of matens or

component ugon testing in accordance with the conditions specified in Annex XVII to

Regulation (EC) No 1807/2006 and less than 0,001 mg of clher calegonies 1A ans 18

carcinogenic velatile organic compounds per m” of material or componant, upon testing In

accordance with CENYEN 16516(730) or 1ISO 16000-3:2011{227) or other equivalent

standardised test conditons and determination mathods{252) .

Where the new construction is located on a polentially contaminated site (brownfieki site),
the site has been subject to an Investigation for patential contaminants, for example using
standard ISO 18400(293) .

Measures are taken to reduce noise, dust and pollutant emissions during construction of
mamtenance works,



EU Taxonomy Regulations

Digital Transformation view of linked

data to do impact assessments and get

an overview of compliance links

Diagram view of related links

EU
Taxonomy
Regulation

{@} 5315 Building
components and
materials used in the
construction comply with
the criteria set out in
Appendix C to this
Arnex. ( In Module: EU
Taxonomy Regulation)

[@ ® 5315 Buiding
components and
materiss used in the
construction comply
with the criteria set out
in Appendix C to this
Annex.

N\
N

N

\

\

o

N

/,//
\\
\

Stakeholder
Requirements

Ba] 3463 In the event of an
accident or emergency it
shall be possible to

Comply < | permanently shut in the
Vol Wel down to prevent
s Hydrocarbons from
leaking into the en... (
In Moduie: 01-BOP SKR)

B8] 2395: Inthe event of an
accident or emergency it
shall be possible to seal
the Well Head to prevert |
Hydrocarbons from |
leaking into the
environment. ( In
Module: 01-BOP SKR)

Comply <

3372 Inthe event of an
accident or emergency it
shall be possible to kill
the wellto prevent
Hydrocarbons from
leaking into the
environmert. ( In
Module: 01-BOP SKR)

osay <«

\

and storage system shal
be designed to perform
al planned operations

\ [E] 3468: The mud mixing

\
Link From i
spillage or release of

dust or fume for ... ( In

Module: NORSOK
Standard D-001)

Other
regulation

Detailed
Requirements

2986: There shallbe a
Blowout Prevention
System that is able to
contain the well in the

< event of unplanned ol or

gas leakage.( In

4 Module: 02-FS for Oil
Rig)

@} 2605: The Accumulators
shall be akie to store
pressurised flud sent
from the drilling rig to

Satistied By <«

without any risk for ©

allow operation of the

Blind Shear Ram in the
everntofane...( In

Module: 02-BOP FS)

A
\ 9] 3219 The Blind Shear
\\ Ram shal be able to cut
the drill pipe up to a pipe

diameter of 18 34 inches
(476.25mm) in order to
seal the wellin
emergencies ... In
Module: 02-BOP FS)

Sc\‘.l:nca’a‘q




Design for Sustainability -- DfS

Improved technologies —reduce
material and energy consumed

ﬁ Reduction in Materials

Organize complexity into simple modules

03 g Design for Longevity Extending the Use Phase of a product.

Near Net Zero
04 I[}\ Investing in Simulation Computer Generated models

2 Design for Account for end-of-life
05 0’ Recycling
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Target Markets:

Automotive

Aerospace & Defence
Electronics

Medical Devices

Universities & Research Centers

Design for Circular Economy

Recycle

Reman

4R Strategy

Refurbish

Reuse



Cross Compliance — Automotive Space

In 2022, the European Parliament
approved a new directive on battery
management.

-- govern the entire product life cycle,
from design to consumption and all the
way to recycling into new products

"...propose stronger requirements on
sustainability, performance and
labelling,”

New regulations - demonstrates compliance
New regulations - to adopt 4R strategy: Réman --Recycle - Reuse - Repair



DfS in Action

/ Whirlpool \

CORPIRATION

» Reduce use of nonrenewable
resources and lower product
carbon and water footprint

« Lifecycle approach: design [
manufacturing [] use [] end of
life

* Reduction of Scope 3
emissions by 65% (2005 —
2022)

» Recent washer saves up to 45%
water and 30% energy per load.

http://whirlpoolcorp.com/2022SustainabilityRepo
rt/environmental/sustainable-
products/innovation.php

S\
Goneywell yg\,,

» The Micro Vapor Cycle System
is a cooling solution for urban air
mobility aircraft and military &
civil helicopters

* 35% lighter and 20% more
efficient than conventional vapor
cycle systems

o Reduce product
development cycle time by
half

o Reduce R&D investment by
30%

o Leverage common base
design across multiple
variants

https://aerospace.honeywell.com/us/en/a
bout-us/blogs/honeywell-micro-vcs-

A /

game-changing-cooling-system-boosts-
\ military-capabilities /



http://whirlpoolcorp.com/2022SustainabilityReport/environmental/sustainable-products/innovation.php
http://whirlpoolcorp.com/2022SustainabilityReport/environmental/sustainable-products/innovation.php
http://whirlpoolcorp.com/2022SustainabilityReport/environmental/sustainable-products/innovation.php
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