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SUSTAINABLE PRODUCTSDXALUE DRIVERS

Compliance Investor Focus Consumer Sentiment

Regulations for greenhouse Personal and institutional Consumers and Employees prefer
gas, waste, and hazardous investors prioritizing ESG environmentally responsible
materials scores in portfolio decisions companies and products
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INTERNAL SUSTAINABILITY -
COMMITMENTS FROMPTC
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environmental impact of our industry, our customers,
our employees, and our offices.

Our Employees:

= Our employee resource group, GREEN @PTC, provides learning
resources on the topics of sustainability and environmental
awareness, motivating employees to embrace green choices
every day

= Baselining greenhouse gasses and assessing reduction targets in
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Our Offices:

® LEED Platinum Certified global headquarters in Boston

® Renovating other offices around the world by reducing unnecessary
office space and installing energy -efficient occupancy sensors and
lighting upgrades

= Selecting data center providers based on their commitment to
environmental responsibility



CIRCULAR PRODUCT LIFECYCLE MANAGEMENT

= Digital transformation
collaborates among
departmental and company
boundaries

® Sustainable products need to
be circular Dghysically and
digitally




SUSTAINABLE PRODUCTSDDESIGN STAGE
s¢& pg b gspevduGt fowjsponfoubm jnqgtl

" Requirements tracing (for green objectives)

= Build parts (material, production, light -weighting)

= Buy parts (low footprint component selection)

= Simulation (optimize eatrlier, less physical prototyping)
" Product modularity (reuse, instructions, circularity)

" Embedded software (sensor for serviceability)

® Closed Loop Quality (factory + field data inform
Improvement priorities)




SUSTAINABLE PRODUCTSDRETIREMENT STAGE

Waste = Embedded carbon + pollutants. Avoid it!

T Leverage a well -designed product for reuse
o Modular design for component recovery
o Disassembly instructions

" Logistics optimization: Return planning with track & trace
0 Best: Restocking & remanufacturing
o Good: Recycling, composting
o Bad: Waste

" Commercial incentives for circularity
o Product -as-a-Service
o Product exchange
o Digital and BPO mix to improve return rates

® Closed -Loop Quality with Engineering/Service (via track

& trace)
e



CUMMINS CASE STUDY

A
Q / EVENTS / CUMMINS DRIVES SUSTAINABILITY USING CRED

Webinar: Cummins Drives
Sustainability Using Creo

Generative Design

December 14, 2022 | 10 AM EST

Sustainability is becoming a top priority for many organizations. Manufacturers are recognizing that sustainability
can often start in the design stage, elevating the role of engineers in this effort. Cummins, a global leader of
powertrains and components, is leading the way and leveraging generative design to support their sustainability
initiatives.

Join us to learn from David Genter, Director of Design Engineering at Cummins, on how his team is using generative
design to minimize the environmental impact of their products. After this session you will walk away knowing how:

» Cummins uses generative design tools that are fully integrated in Creo
» Online product training can help development teams get the most from their CAD systems
» Generative design actually works through a demonstration from one of PTC's technical experts
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SUSTAINABLE PRODUCTSDRETIREMENT STAGE

Waste = Embedded carbon + pollutants. Avoid it!

T Leverage a well -designed product for reuse
o Modular design for component recovery
o Disassembly instructions

" Logistics optimization: Return planning with track & trace
0 Best: Restocking & remanufacturing
o Good: Recycling, composting
o Bad: Waste

Commercial incentives for circularity
Product -as-a-Service
Product exchange
Digital and BPO mix to improve return rates

" Closed-Loop Quality with Engineering/Service (via track &

trace)
Ay



CLOSED-LOOP QUALITY DEUNCTIONS FOR SUSTAINABILITY

Middle of Life (MOL) End of Life (EOL)

Beginning of Life (BOL)

DRIVING CIRCULAR PROCESSES
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PTC.COMDDIGITAL TWIN
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ﬁ/ INDUSTRY INSIGHTS / DIGITAL TWIN

Digital Twin: Transforming How We
Make Sense of Data

Learn why digital twin is a strategic imperative for digital transformation.

Benefits

Possibilities Deep Dive Applications  Insights

Types

What Is Digital Twin?

A digital twin is avirtual representation of a physical product, process, person, or place that can understand and predict its physical counterparts. A digitaltwin has three components:a
digital definition of its counterpart(generated from CAD, PLM, etc ), operational/experientialdata of its counterpart (gathered from Internet of Things data, real-world telemetry,and
beyond), and aninformation model(dashboards, HMIs,and more) that correlatesand presentsthe data to drive decision making.
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PTC.COMDDIGITAL INNOVATION PAGE
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Drive Digital Innovation

It takes more than a game-changing idea to leave your mark on an industry; it takes a shift in
mindset and a step-by-step approach to digital transformation.

Embrace digital innovation every day

What does being at the forefront of innovation look like? It's messy. It's complex. It's inspiring. It's working to solve problems, even old ones, in new ways. It's about making
something lighter, smarter, safer, stronger. Digital innovation is a mindset of integrating change, challenges, and high-performing culture into every part of your business to
meet industry disruption head-on. It requires a high level of organizational collaboration—from engineering, to manufacturing, and out to the field.

Aligning your company's vision to digital transformation technologies is the first step towards pursuing future-looking initiatives, such as digital twin or smart, connected
products.

Check out how some of PTC's industry-leading customers are transforming their big ideas into innovative business models and driving incremental business improvements
using PLM to create a digital thread.
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