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Where are we today and projections for tomorrow

- JDSN Resources

- ISCC +
- Bio Mass (Non Filler)
— Circularity
— Gas Emissions C02 and VOC’s Scope 1,2 & 3
- LCA’s Review
— Updates for today : UNESCO
— Regulation  Taxes

— Recycled Symbols (State of Confusion)
— Design for the Environment (ISO 14006) EPR Regulation (EU) 2024/1781

— CBAM Carbon Based Accounting Measurements (Metals transition to Polymers




What is driving the term : Sustainability / Circular Economy

- Circular
+1992 The first Earth Summit Meeting ISO 14000 Base Guidelines / Agenda 21 o Economy
+1996 Kyoto Protocol ISO 14000 Series Started Development :

+2005 Kyoto Ratification (LCA: Life Cycle Assessment) ISO 2006

+2008 EU Address Bio-Products ISCC funded (FUEL) (2009)

+2012 Doha Protocol Foundations for Sustainability est.

+2015 Paris Protocol UN 17 Created: ISO / UL / ASTM / ISCC

Plus
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Integrating circularity principles into
© product development lifecycle:
- Incorporating 95% recyclable content
into our products
- Ensuring 65% of content going
into our products is sustainable

- Grow remanufacturing revenue by 50%
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OUR PRIORITIES

DEERE PRODUCTS WILL SET THE STANDARD
FOR SUSTAINABILITY BY 2030 THROUGH:

Reducing Scope 3 greenhouse gas emissions 30% by:

- Partnering with our supply chain

- Developing a roadmap of low/no carbon alternative
power solutions

- Investing in engine efficiency, hybridization,
electrification, and renewable fuels

— Delivering battery-electric turf and compact utility
tractor options

— Delivering electric and hybrid-electric Construction
& Forestry solutions

Copyright © John Deere, All rights reserved



Sustainable and Recyclable Content Other

John Deere’s sustainable content goal incorporates two material types
into product parts and companents: recycled and renewable. Recycled
material i that which has been reintroduced 22 3 new matenal and
therefore beon grven a second life. like recycled steel. Renewable
content i biobased and represents 3 recurning source found in

nature, ncluding options wuxch a3 soybean oil and plant fibers like

nice hudl or hemp. m

The recyclable content goal s amed at Increasing the number of
parts that have an avenue for recydability at the end of the machine's
useful ife and thus can be used again 25 a different product

To determine our starting point, the comparny has examined

the renewable and recycied content within a subzet of products
based on material weight. type, and geographic mce. This
included highly detaded integration of materal data and supplier
source data. Ths same matenial breakdown was then reviewed to
estimate recyclability on giobal and regional scales.

From the initial phases of product analysis, Deere has estimated
its current products incarparate 40 percent sustainable content
by weight and 90 percent recyclable content by weight

Theze early results have allowed the company to identify
potential area of focus for its strategy on sourcong anable
versions of alternatives for specfic materials such » el, cast
iron, plastic, and tres — the most cammon in its machenes

to maximire the impact of this effort

As far a5 recyclablie content, steel and cast iron represent the most
significant materials, bawed on weght. But both sready are neady l‘l%
100 percent recyclable. Conversely, plastic, nubber, and dectronics
are high in opportunity but low in weight, meaneng the company's
goal will be challengng. But not impossible

Supply management and product design teams will play essential ! - H ~ - J 3
role in sourcing and designing for iIncreased incorporation of LY f - 3 a CaSt 'mn
sustainable materials and recydable content e { ! g 2%

f
RE ot

LEAP AMBITIONS 2002 bmekre extivated 2t 40%
L untarable product conteet

L recclabie praduct content

LEAP AMBITIONS 2022 basrine exvmated 2 0%
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SUSTAINABLE CONCEPT GATOR

The warld of sustanability is often driven by change while
the world of innowation & often driven by the introduction
of something new. Now imagine what happens when thase
two intersect and are appled to a sigrature product with 3
30year hazory.

“John Deere’s Sustanable Concept Gator turns some of that
imagining inta realty. This Gator shows how innowative
thinking and innovative partnerships can provide imaluable
inught into how we can apply sustainable matenial use

in the future,” said Ml Sanchez, John Deere director of
anstainability.

Marry of the wtiity vehicle's traditional parts were replaced
with recycled and recycdablle materials, including options
taken right from a farmer’s field. The joint venture project
with Ford Motor Company indudes materials made from
saybeans, flax fiber. sugar cane, hemp fiber, plastic botties
from the Messssipp River, ground coconut, and even
fishing nets taken from the Indan Ocean.

The Sustarnable Concept Gator demonstrates and reinforces
Jahn Deere’s commitment to achieving its 2030 product
cenularity goals, such 33 emsuring 65 percent of product
content comes from sustanable materalks.

Public



REDUCING OPERATIONAL
GREENHOUSE GAS EMISSIONS

As John Deere closes out its 2022 sustainability
goals, it adds another impressive year of
operational greenhouse gas [GHG) emissions
reductions, increased renewable energy use, and
environmental stewardship.

In 2021, Deere exceeded its 15 percent absolute
Scope 1and 2 GHG reduction goal one year early,
achieving nearly 20 percent reduction. As the
company closes out its 2022 goals. it achieved a
total reduction in operational GHG emissions of
nearly 29 percent between 2017 and 2022.

HIGHLIGHTS

emissions from diesel fuels by 8.5% in 2022. We expect the broader deployment of this

REDUCING UPSTREAM
EMISSIONS

Deere also surpassed its 2022 renewable electricity
goal by achieving nearly 59 percent renewable
electricity as of the end of 2022. Deere’s participation =~

in the Mesquite Sky Wind project was a major . e 65 5 ¢
contributor to both of these goals. As with its other e R
goals, despite these successes, the company has S S SR

challenged itself yet againto do better. S

Deere has validated Science Based Targets to
reduce its Scope 1and 2 GHG emissions by an
additional S0 percent by 2030, with fiscal year

2021 serving as the baseline. We'll aim to .
accomplish this through efficiency
gains in operations and facilities
processes, and by leveraging
renewable electricity and fuels

m John Deere-Saran implemented an updated strategy in production test cells to reduce GHG Bass

technology will enable a reduction of 40% by the end of 2024 and 45% by 2026.

SSS John Deere-Harizontina improved its paint process to reduce outside interferences and heat
loss, reducing biquified petroleum gas consumption. This reduced GHG emissions by 43.2%in

2022 compared to 2021

(4) Deere’s 2015 global LED lighting and control initiative is now mature and implemented at
mest sites, saving a cumulative 250-million kWh through 2020.

Deere has secured many long-term agreements through 2030 for projects to harness wind
and solar energy. These projects will achieve more than SO% global renewable electricity
including in the U.S.. Germany, Spain, the Netherlands. India, Mexico. and Brazil

history, represents a major long-term piece of our renewable energy strategy. It is equivalent

In the U.S., Mesquite Sky Wind project, the largest renewable energy project in John Deere
@ to more than 20% of our global electricity footprint

(

@+ 0%

LEAP AMBITIONS and 2) by 2030

N

To see more on Deere’s
Downstream Scope 3 Category
11 Emissions see th

Reduction in upstream and

dowrstream (0.2 emissions

LEAP AMBITIONS (Scope 3) by 2030

2021 2030

2022
Scopeland 2
Erniesiois 81000 716700 | 405500
(metric tons CO.e)

Apex Companies, LLC has verfied greenhouse gas IGHG) emimsions data in accordance with
the 150 164 3: Greenhouse gates — Part 3: Specification with guidance for the validstion
and verification of GHG statements assurance standard. Data associated with the operations
of Unimil is not included in 2021 metric.

6 John Deere | Document Title | Date

Public



Current Enterprise Results

Large Mid India Harvester C&F T&CU Enterprise
Tractor Tractor Tractor Loader

Mannheim Pune & Moline
Dewas

Enterprise 9% 15% 17% 7%
Weightage

Recycled 57.6% 30.4% 30.5% 48.5%
Content

Recyclability 96.8% 84% 84% 95.5%

Waterloo

N4
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Davenport Horicon,
Greenville

3% 3%

51.2% 42%

96.8% 94%




ﬂ JOHN DEERE

A  Control Tower
ST A R oo

2 Design v ‘ = Quality v @ Cost v ‘ (3) Planning v ‘ ‘W Orders v ‘ & Delivery v

Supplier Quality
Manual

Implement and maintain a
guality system to produce
and deliver globally
competitive products and
services.

JDSN: John Deere Supply Network

Standards v

. o

Purchasing Terms &
Conditions

Available for multiple
regions are the John Deere
Terms and Conditions for
the purchase of goods
and/or services.

| John Deere | Enterprise Technology & Engineering Center

Return to Old View

Supplier Code of

Conduct
Updated March 8, 2022

John Deere's commitment
to integrity & social
responsibility extends to
its diverse and worldwide
supply base.

Supply Network

Hi, Kenneth v

‘ $ Payment v 2 Supplier v

Supply Chain
Sustainability

John Deere Supply Chain
Sustainability focus areas
in support of Leap
Ambition goals and
supplier expectations.
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JDSN: John Deere Supply Network

Ia JOHN DEERE upply. Networ

Hi, Kenneth ~

Control Tower Spend Management Applications Standards v Return to Old View

Suppller Sustal'

Let's make sustainable Ieaps together by " # ¥
understanding opportunltles to reduce- '
manufacturing emissions and reuse materlais cradle
to cradle across our value chain.

Greenhouse Gas

GHE Scopes & We look forward to working with you on telling your manufacturing sustainability story by

Emiceio Autoes bt ) measuring, reporting publicly, and setting targets to reduce emissions.
e Value ain = e

st v

“__n_':f: - 3 E =2 Deere's 2030 targets from a 2021 baseline are to reduce absolute scope 1 and 2 greenhouse gas
= i (GHG) emissions 50% and reduce absolute scope 3 GHG emissions from purchased goods and
services and use of sold products by 30%.

Measuring Emissions H Report Publicly H Set Targets
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JDSN: John Deere Supply Network

Greenhouse Gas

We look forward to working with you on telling your manufacturing sustainability story by measuring, reporting
publicly, and setting targets to reduce emissions.

GHG Scopes &
Emissions Across
the Value Chain

b it
et swparin ry D

Deere’s 2030 targets from a 2021 baseline are to reduce absolute scope 1 and 2 greenhouse gas (GHG) emissions 50%
and reduce absolute scope 3 GHG emissions from purchased goods and services and use of sold products by 30%.

A 030 gusi, we reperied

Measuring Emissions H Report Publicly H Set Targets ‘

Measuring Emissions

Report Publicly

John Deere requires all suppliers to measure and report publicly their
scope 1 and 2 operations emissions. Supplier upstream value chain
emissions are measured in scope 3 category 1.

As the world takes steps towards building a climate safe future,
ambitious corporate action is more crucial than ever.

CDP for Ciimate Change is a comprehensive database for companies
globally to disclose their emissions.

The Greenhouse Gas Protocol provides
product, corporate and value chain standards, scope guidance,
and calculation tools for businesses to measure emissions.

Why report? How to get started? Guidance for reporting.

The US EPA has resources for GHG inventory development, emissions
factor data, and supply chain guidance.

Set Targets

John Deere emissions reduction targets have been validated by the
Science Based Targets initiative
(SBTi). How it works, Set a Target, Sector Guidance, Resources

SBTi determined that Deere's 2030 targets are consistent with what's
required to keep global warming to 1.5°C, which is needed to prevent thg
most damaging effects of climate change.
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JDSN: John Deere Supply Network

Efficiency & Clean Energy

Efficiency and electrification of equipment are important considerations in your operations. Outside the factory walls,
one of the biggest levers in decarbonizing manufacturing is clean energy. How can we help clean energy as a
group? There are paths to renewable and clean electricity at scale that are low cost.

Why are renewables important?
Renewables, including solar, wind, hydropower, biofuels and others, are at the center of the transition to less carbon-
intensive and more sustainable energy systems. Generation capacity has grown rapidly in recent years, driven by policy
support and sharp cost reductions for solar photovoltaics and wind power in particular.

’ Solar PV ‘ ‘ Power Purchase Agreements for Renewable Energy ‘ ‘ Efficiency & Electrification ‘

Power Purchase Agreements for Renewable Energy X

Deere achieved 59% renewable electricity globally in 2022. The electricity
supplied by Mesquite Sky Wind is equivalent to more than 20% of our
global electricity footprint. Deere has secured other long-term
agreements for projects globally to harness wind and solar energy,
achieving more than 50% renewable electricity in the US, India, and
Mexico through 2030. Join us by investing in new, long term renewable
electricity assets at scale.

Efficiency & Electrification

Industrial decarbonization can be accomplished through
efficiency, electrification, and material sourcing decisions, especially
in iron and steel.

Check out the US Department of

Energy Industrial Efficiency and Decarbonization to learn more.

The International Renewable Energy Agency (IRENA) is a platform for
international energy transition data and analyses on technology,

innovation, policy, finance and investment.

John Deere Foundry uses electric induction melt to provide iron casting

parts for our large tractors. a3 Solar PV

i

| Solar PV dominates global corporate renewables contracting, with a
You can use GHG Protocol Scope 3 Guidance to calculate how recycled | share of almost 70% in 2022.

materials reduce "Cradle to Gate" CO2e emissions in your supply base]
Check out US renewable electricity incentives.

Agrivoltaics represent an exciting new field of farming alongside Solar|
PV. Check out a US Department of Energy project exploring the
environmental compatibility and mutual benefits of solar developmen
with agriculture and native landscapes.
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JDSN: John Deere Suppl

Product Circularity

Network

Consider ways to incorporate and verify recycled and sustainable content in your commodity procurement and
product design.

Learn more about how John Deere is addressing product circularity with our sustainable procurement and
remanufacturing goals.

Recycled and Recyclable ‘ ‘ Remanufactured Parts & Components ‘ ‘ Design for Environment ‘

Circularity

X

. . Recycled and Recyclable
Design for Environment : )
Manmiscugig Bl  Our John Deere Product Circularity Goals are 65% sustainable material

and 95% recyclable content by 2030.

Circularity Verifications

Tier 1 through Tier “n” sourcing decisions can be used to increase
recycled content and other sustainable materials. Using Life Cycle
Assessments to learn more about mills, foundries and feedstocks in your
supply chain can help create opportunities to lower resource intensity
and ensure recyclability of products and materials.

65% product sustainable material content - Materials that provide
environmental, social and economic benefits over the material's whole

life cycle. This equates to recycled content and renewable content used in
producing a component.

ISO 14021 - Environmental labels and declarations
Recycled content - Material that has been reprocessed from recovered
material by means of a manufacturing process and made into a
component or final product. Includes only pre-consumer (post-
industrial) and post-consumer materials. [
Renewable Content - Material that is composed of biomass from a
living source and that can be continually replenished.

ISCC PLUS certification allows for the verification of circular attributes
of chemicals, plastics, packaging, textiles and feedstocks.

CRU's Emissions Analysis Tool allows you to compare recycled content
and emissions of steel mills globally to inform sourcing decisions.

95% recyclable product content - Ability of a component or material that
can be diverted from an end-of-life stream to be recycled.

= ISO 16714 - Earthmoving Machinery Recyclability and Recoverability
Rates.

Recyclability rates depend on the design and material properties of
new machines and on the consideration of proven technologies -
those technologies which have been successfully tested, at least on a
laboratory scale.

The calculation method cannot in detail reflect the real process that
will be applied to the machine at end-of-life
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> ISCC

, International Sustainability
& Carbon Certification

— ISCC Principles
— GHG Emissions Calculations

— Circularity

ISCC’s vision is a carbon-neutral world and a true circular economy in
which waste is no longer produced, but instead reused and recycled

to create circular products and regenerate nature. Sustainable
agriculture that increases biodiversity and creates healthy ecosystems is
part of this vision as well as a resilient economic system which ends the
consumption of finite resources.

Therefore ISCC certification is based on the six ISCC Principles, which

must be met and are consistent with many of the Sustainable -
Development Goals, set by the United Nations. This Way, ISCC suppor
companies to act more responsibly. With specific guidance for audits
their preparation, ISCC facilitates the correct implementation of its
sustainability requirements and allows sustainable production of var.
feedstocks across continents.

To move towards a carbon-neutral world, we furthermore need to .
incentivize the use of products and practices that contributeto'the ==
reduction of greenhouse gas emissions. Through consistent greenhouse ™
gas calculations across product life cycles including their robust auditing
and verification, ISCC ensures that GHG information is credible. This;in
turn, leads to investment in practices that reduce emissions.
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JDSN: John Deere Supply Network

Show us your Sustainability Story

Communication of good ideas is always our best way forward, and we're looking forward to the conversation with you.

Whether you want to share your company history: Deere.com/history, work to achieve a more just
society: Deere.com/leap, work on sustainability: Deere.com/sustainability, or discussion of future
products: Deere.com/electric, we want to know your story.

Supplier Sustainability Award H Achieving Excellence H JD Crop ‘

Supplier Sustainability Award

JD Crop

JD_CROP, the John Deere Cost Reduction Opportunities Process, is one of
several criteria under the Value Creation Category of the Achieving
Excellence Process. |D CROP was designed with supplier input to engage,
capture, and communicate supplier efforts.

Please share your sustainability success stories with us by submitting

your sustainability projects in our Annual John Deere Supplier Self-
u Nominating Awards for Innovation, Diversity, and Sustainability.

Previous Sustainability Award Winners

For more information write to: SCSustainability@JohnDeere.com

John Deere believes that being an efficient and profitable business goes
hand in hand with being a good steward of the environment. If a supplier
submits an environmental suggestion, we will give the supplier a .25%
credit toward their 3% goal.

Contact Us: ]DCROPCoordinator@johnDeere.com

F

X

| B JornDesre Achieving Excellence

'
1

ACHIEVING

Achieving Excellence is a dynamic supply management tool that provides
a framework for John Deere and suppliers to follow and ensures a shared
vision and commitment.

Capture your supplier sustainability initiatives in our AE Behavior Matrix.
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JDSN: John Deere Supply Network

EcoVadis

m John Deere began utilizing EcoVadis in 2020 to engage our supply base in corporate social responsibility and

e CO\JO d | S sustainability ratings and to assess the sustainability performance of our key suppliers. Suppliers that complete the
sustainability assessment will gain a deeper understanding of sustainable practices in environmental, labor and
human rights, ethics, and sustainable procurement. John Deere utilizes supplier sustainability scores as part of our

procurement processes, our supplier evaluation processes in Achieving Excellence, and providing supplier awards and
recognition for sustainability projects and improvement.

The EcoVadis sustainability assessment provides suppliers an excellent understanding and baseline knowledge to also
participate in critical sustainability initiatives around CO,e emission (Green House Gas) reductions and reporting,
waste management and reduction, and product circularity improvement (recyclability and sustainable material usage).
With the John Deere Leap Ambitions to complete significant improvements in each of the above areas for our
operations and our supply chain by 2030, we are expecting our suppliers to be able to measure and report on these
critical environmental elements.

‘ Registration and Help Resources ‘ ‘ EcoVadis Value and Process ‘ ‘ Accelerate Initiative ‘

OVERALL SCORE ¥

SUSTAINABLE
=

HU PROCUREMEN
/G? 80 ﬂo

STRENGTHS &
IMPROVEMENTS

Contact Your SBM

15 | John Deere | Enterprise Technology & Engineering Center Copyright © John Deere, All rights reserved



JDSN: John Deere Supply Network

Packaging and Waste

John Deere looks to minimize packaging and handling waste with reusable containers, pallets and void fill.

Reusable Containers ‘ ‘ Circular Pallets ‘ ‘ Recycled Void Fill

Sustainability @ John Deere

We're running for a world where people and planet prosper.

Check out our sustainability reports and LEAP ambitions for supplier sustainability.

~Fs;-‘ws‘.'- !
' 5 -

__w

ORNDEE R o | 2/ e nabll i i e Sustainabil
EEHEV : 1 =\ John Deere Sustainability LEAP Link to previous John Deere Supplier Sustainability

! s Reports Ambitions page
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SUPPLIER SUSTAINABILITY

Guiding Principles

Purpose: To Educate, Harness Engagement, Provide Focus, Gain Alignment, Determine Priorities

Address GHG

in a Measurable and Address Leap Ambitions

Verifiable way through for Circularity and Waste

2030

©, &

Minimal Administrative Cost Competitive
Impact for Deere and 20% ORoS Ambition

Suppliers Alignment

Future-Focused Innovation
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Recycle and Bio-mass content need to
be Certified to meet FTC 260
requirements. (UNESCO,
ISO/EN/China/India/CARB/EPA,
Etc.)

260.12 recyclable claims - A product or package should not be marketed as recyclable*unless it

can be

collected, separated, or otherwise recovered from the waste stream through an established
recycling

program for reuse or use in manufacturing or assembling another item.

260.13 recycled content claims - Materials that were recovered or otherwise diverted from the
waste stream, either during the manufacturing process (pre-consumer) or after consumer use

(post-consumer)

260.16 renewable materials claims - Marketers should clearly and prominently

qualify their renewable materials claims
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Key Supply Chain Sustainability Links

For more information write to: SCSustainability@JohnDeere.com

Leap Ambitions and Supply Chain Sustainability EcoVadis Sustainability Program
* John Deere Sustainability Report John Deere utilizes EcoVadis for supplier sustainability ratings. Critical
+ Leap Ambitions Strategy (AE) suppliers are expected to complete the EcoVadis sustainability
* Supply Chain Sustainability Video assessment and all suppliers are encouraged to complete it.

* Supply Chain Sustainability Strategy.
» John Deere and Supplier Sustainability FAQ

» Supply Chain Sustainability Guiding Principles

About John Deere EcoVadis Sustainability Program

EcoVadis Log-in link

EcoVadis Assessment Program Registration

EcoVadis Help Desk / Center B

Achieving Excellence & Sustainability Reporting Sustainability Training & Information

nd AE Sustainability and Diversity Ratings .

Sustainability Links

G Reporting FY24 Baseline (FY23 EQY) .
: °r Env. Sustainability Performance Summary .
nability Award Information .

naveity Raperting Lastaritaity Trassing L intsrmatiss

tal JD CROP (Suppliers' sustainability practices and case studies, pgs. 20- .

Sustainability Training and Awareness

EcoVadis Buyer Success Hub

EcoVadis Sustainalytics (Suppliers’ sustainability performance tracking tool)
Product Circularity Data Needs =
Responsible Sourcing Network -
SC Sustainability Employee Role Map
Carbon Disclosure Project (CDP)

Green House Gas Protocol (GHG) Standards
SC Sustainability Impact Group Overview information
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Our Supplier (Molders/Processors) "“some Material Suppliers”

. Baseline Data Points (EcoVardis) (2022 -2024)

. Training (John Deere Goals and Expectations) (2023-2025)
. John Deere Rating System (2023 - Forward)

. Metrics Scorecard (Now and the Future) (2023 -2030) f’ﬂ’
. Recycled Content and Greenhouse Reductions

. Timelines (This will vary by country and region) - (2022 =2032)
. Traceability (CO2 Footprint & LCA will be required) (2025) ISCC+CB
. Design Forward (2025 -2030) hel

.COST 1 (Neutral) -
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ISO 14000 Series Today: JD Quality Expectations

List of ISO 14000 series standards |[edit] e L —

¢ 1ISO 14001 Environmental manafement systems - Requirements with guidance for use
¢ |ISO 14004 Environmental management systems - General guidelines on implementation

¢ ISO 14005 Environmental management systems - Guidelines for a flexible approach to phased implementation

¢ ISO 14006 Environmental management systems - Guidelines for incorporating ecodesign

¢ ISO 14015 Environmental management - Environmental assessment of sites and organizations (EASO)

¢ 1ISO 14020 to 14025 Environmental labels and declarations

» ISO/NP 14030 Green bonds -- Environmental performance of nominated projects and assets; discusses post-production environmental assessment
« ISO 14031 Environmental management - Environmental performance evaluation - Guidelines

¢ ISO 14040 to 14049 Environmental management - Life cycle assessment; discusses pre-production planning and environment goal setting

¢ ISO 14050 Environmental management - Vocabulary; terms and definitions ISO 14044 LCA

¢ ISO/TR 14062 Environmental management - Integrating environmental aspects into product design and development

¢ ISO 14063 Environmental management - Environmental communication - Guidelines and examples

ISO 14064

¢ ISO 14064 Greenhouse gases; measuring, quantifying, and reducing greenhouse gas emissions CO2 Measuring

* |ISO 14090 Adaptation to climate change — Principles, requirements and guidelines
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Polymers : Four Classification to Sustainability for Polymers

PIR Mechanical Recycled Materials
PCR Mechanical Recycled Materials
Advance-Chemical Recycled Materials

Bio-Based Materials (Not Fillers — EPR)

LCA = Greenhouse Emissions (2025) and Reach, free, etc
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PRODUCTION OF VIRGIN AND RECYCLED PLASTICS

Extract &
‘ distillation team cracking Polimerisation Compounding Il
Fossil oil Oil fractions Monomers Polymers Polymers &
A A A additives
Mechanical
Recycling
-
- Dissolution
Plastic-to-Plastic -
%0
%o
Depclymernzation

(\ /> Plastic-to-Monomers &

Thermal cracking

Plastic-to-Qil -
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unsorted waste

Oirty and

a - - s

$ Sorted plastics —

Plastic
extraction

-+

O Mechanical
preparation

MECHANICAL
RECYCLING -g—
PROCESSES

&

CHEMICAL

RECYCLING *—
PROCESSES

Source; Veolia



Post
Consumer
Resin

(PCR)

Post consumer resin (PCR) is
defined as plastic that served
its intended purpose for
consumers, is collected,
cleaned and repelletized for
use in future plastic goods.

— Examples: Water bottles,
food containers, shipping
materials, car seats,
toothbrushes, etc...
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”~ These pellets
are sold to
manufacturers to
be molded and
shaped into new
plastic products.

S
" ¥ The plastic R

is then melted
down and turned
into small pellets

ready for re-use. P|aSt|CS

The plastic is
sorted by color
using optical
technology
combined with
air jets.

)7 The plastic is
washed to
remove
contaminants
such as labels

Manufacturers
also collect

trimmings and other

leftover plastic used
making new
products.

The plastic is N\
shredded into

small pieces and
is ready to be

N\ . melted down.
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Post Industrial
Resin (PIR)

Post industrial resin (PIR), is defined as
plastic that has been converted into a product
that is out of specification or not saleable and
thus never made it to the consumer., aka “pre-
consumer” waste. Ex: Labels, Carpet, non
saleable plastic.

ISO 14022

- 1) Pre-consumer material:: Material
diverted from the waste stream during a
manufacturing process. Excluded is
reutilization of materials such as rework,
regrind or scrap generated in a process
and capable of being reclaimed within the
same process that generated it.
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Post-consumer (PCR) Post-industrial (PIR)

aka pre-consumer
Reclaimed material from homes

and businesses. Imperfect bits and scraps
recovered from a factory.

PIR is often considered related to “production efficiency” rather than sustainability or
circularity because it is recovered material waste or excess product from a company’s
manufacturing processes. (Still open issues on definitions)

PC R VS . PI R PCR is the primary focus when it comes to sustainability and circularity and will be the

focus.

- It will/is Legislation driven!!
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Understand how some LCA’s Mass balance can be a Variable

Each Material “Must” have an LCA in order to be utilized

by John Deere to be counted towards the sustainability LEA Polymere/Elastomet

LCI-Steel
LCIA-Hybrids

Life Cycle
Assessment

Lifecycle analysis (LCA) has proven a favorable
environmental impact. LCA’s compare the difference in
carbon dioxide (CO2) emissions and water and energy

consumption to that of virgin materials and it will also
provide data on the PCR, PIR, and Bio aspects of the
materials .

Note: Standards will vary Globally.

ISO 22905 1SO 14044 @ et

EN15343 Fant i Trader
UL 2809 " '
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Mass balance approach according to International L A"XESS
Sustainability and Carbon Certification (ISCC) S it

Mass
balance

Certification
by ISCC

16 John Deere | John Deere Smart Industrial

Increasing circular feedstock

Processing with existing
equipment

Constant production quality
and efficiency

Multi-stakeholder initiative
(incl. NGOs ...)

Traceability of materials along
the supply chain

Emerging standard in
chemical industry

e B

FOSSIL
FEEDSTOCK

L EE
=y

PRODUCT A 0_

MASS BALANCE
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RENEWABLE OPTION: ELCRIN™ SLX2271TB

EXAMPLE ISCC+ CERTIFICATE (MASS BALANCE APPROACH) The maijority of resin supplier

|“S.C_C today are ready for this
} transition.

Cortifec] Ravwvssle Pk tionats St Declarsoon

v WBCCALS ¥
g E

1ze
‘ stom'Z | e
pampe Cubased onren®!® N[N s
ce[f‘f‘{ate g i, % Aylaw =
content gre o, . ”~ iy
Wy Cuomer ach Ond ¢ et A A i{f» f r_[l |
" et H 010 $R0 ‘-& tn_n}

Bio-based resins based on cracker feedstock:

* Mass balance approach . Bio content certified by ISCC+ Alternates fOI' PPC1 GF3UV—BIack

RENEWABLE COMPOUNDS BENEFITS

+ 30% Glass Fiber PP Impact Copolymer (B66620)

0 4 Same product, same properties: + Currently no recycle content, GWP = 1.708 kg CO,-eq/kg
olution with no tooling changes * Highest recycle content grade PPR55GF3.0MFUV-Black V1
+ 88% recycle content, GWP, = 0.848 kg CO,-eq/kg
e ! P P : LCAimpact: * Lowest cost option PPR55GF3.0MFUV-Black V2
il Better carbon/energy footprint p' + 58% recycle content, GWP, = 0.860 kg CO,-eq/kg
23% reduction or

Equivalent color space 13kg €O, eq./kg

\ %
Estimated renewable content carbon footprintreduction

Renewable SLX22717TB  32% _ Naskialit catian et par

TRty E4LONICHIOR AC AR e compared to virgin grade
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UN®

environment treaty could put requirements on how the
programme . . . .
plastics industry operates, including material
and additive restrictions, minimum recycled-
content requirements, and EPR or other fees
Turning off the Tap to finance recycling.

How the world can end plastic
pollution and create a
circular economy

Million metric tons per year

450
Reduce:

Eliminate 130 (30%)

4
= Reuse (consumer)

3
- Reuse (new delivery models) @ Substi
= 71017

300 (Coated paper

= = st — = _:7 I ‘_‘ Compostables @ F vel
o _ . Mechanical recycling—clased loop (CL) 84
B . Mechanical recycling-open loop (OL)
Chemical recycling-plastic to plastic (P2P) S8, ..
| Chemical conversion-plastic to fuel (P2F) el
Landfill
Incineration

Open buming

50 Terrestrial pollution

Ocean pallution
]

2016 2020 2030 2040

Figure 4: Wedges showing share of treatment options for plastics from short-lived products entering the system
under a systems change scenario from 2016 to 2040.
Source: The Pew Charitable Trusts and Systemiq (2020).

30 | John Deere | Enterprise Technology & Engineering Center Copyright © John Deere, All rights reserved




il . An incremental
g tax/fee on the
e of virgin

An incremental rising
virgin plastic tax/fee is
in place by 2025; rising

M1. Mandate the EPR schemes are applied High pm'znufa OC bfasuc from 15% (2025) to 50%

implementation of to 100% of new plastic eslativ ity P e (2040) of the externality by bringing price of virgin plastic
Extended Producer products and packaging couineiient containing produ® cost closer to its real cost
Responsibility schemes | by 2030 better design + financing opex/

capex of circular processes No new unnecessary

U2. A prohibition of polymers or products
products containing containing problematic High
. problematic or or unnecessary plastics legislative ban
M2 Bindlng common Common desngn rules High unnecessary plastic are made, distributed or
‘ and standards for reuse s sold after 2025 by simplifying recycling processes
design standards for . legislative
d i and recycling in place by i t
reuse and recycling 2030 requiremen Control measures to

prevent chemicals of

U3. Control measures High
on chemicals of concerm put onthe legislative )
market after 2025 and o ‘
concern 4 - 3 controls
their use in plastic
products

U4. Obligation to 5 0
e Substitution rate of 100% High o \
replace plastics if safe A £7
S where more sustainable legislative
and more sustainable - P <
i : : = alternatives exist by 2030 requirement
D3. Public investment in | 100% collection of plastic Medium alternatives exist
plastic waste collection | waste by 2030 fiscal policy
ensuring safe and fair recycling in
practice and at scale US. Fiscal policy Definition of criteria
incentives for for sustainable circular o
. o = : ; Medium
companies shifting their | plastic operations by z
a5 fiscal policy
5 . : operations to circular 2025 to see acceleration
D4. Mandate to 100% plastic collection ) plastics of investments by 2030
strengthen the by the informal waste High
alignment between the sector is aligned with legislative
informal and formal mainstream solid waste requirement
ensuring safe and fair recycling in
plasticswante sectar management practice and at sca|ye M1. Mandate the EPR schemes are applied High
implementation of to 100% of new plastic £ 9
- legislative
Extended Producer products and packaging 5
o requirement i
Responsibility schemes | by 2030 better design + financing opex/
capex of circular processes
5 | i i
s E;tab S amiNS Over 50% of plastics are High
recycling targets per recycled by 2035 legislative & ezt ’
. i ) = mmon ign r =
material / application requirement boosting demand for secondary M2. Binding common a:d Sz:ndafdssgforl:eeusse High
plastics / de-risking investment in design standards for and recydinaiapiace b legislative
recycling capacity reuse and recycling 5630 yolng i p y requirement
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The tax rates are €450 (~$465) per ton of taxable plastic in Spain and Italy, and £200 (~$250)
per ton in the UK. The expected (net) government revenue from the Italian plastic tax was
estimated to be almost €470 million (~$484 million) for the first year, and from the Spanish
plastic tax, €724 million ($745) million. The expected revenue of the British plastic packaging
tax is £240 million (~$300 million) for the first year. In the subsequent years the revenues are
expected to decrease as consumers should switch to more reusable, recycled and non-plastic
alternatives. In all countries the tax revenues go to the general budget. Environmental benefits
are realised through the choice of tax base and eco-modulation of tax rates.

USA / CARB: Plastics manufacturers must Senate Environment & Public Works Legislation
pay $5 billion into a fund over the next 10 — S.3743 - the Recycling and Composting Accountability Act (RCAA)

== — S.3742 - the Recycling Infrastructure and Accessibility Act (RIAA) "
years that would mitigate the effects of Plastic Waste Reduction and Recycling Innovation Act [

plastic pollution on the environment and (H.R. 2821) ==

human health, primarily in low-income EPA’s National Recycling Strategy & New RFI related to 8

communities. recycling infrastructure investment.
Global Plastics Treaty

Potential EPR Legislation to be introduced in the House
by Reps Schrier & Curtis
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-
It is more than Plastics Biomass Mo
Strategy

e o WRA welcomes Biomass Sustainability Driver:
Strategy with the Tire Settor

Fal Aug 10, 2023

T e
48 8 B B E f 8§ B B 5 % § 3 3 I The Wood Recyclers’ Association has today
(August 10) welcomed the launch of the
. government's much-anticipated Biomass
— Strategy.
N A8 RENA GQQ read more
Global Waste R f—

Management Outlook

Global Rubber Recycling Market
2023-2027

TOWARDS
A CIRCULAR
STEEL INDUSTRY
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Target 1 Responsibility Key:

Plastics World Plans Design for reusability S B

and recyclability i s ancee

— Shoa
R wrap PACT Support all

n United States
\" Environmental Protection _ [}

Developed by —————————— — Supported by —

over Europe

Agency

Norway
@

As at November 2020, the
European Plastics Pact has
CONTACT US 143 signatories, from 20

European countries. Belgium
e0e®

Environmental Topics v Laws & Regulations v Report a Violation v About EPA v

Circular Economy

France Lithuania
@ v —_—
e Switzeriand

tretand .
'Y ) - Austria

Spain
eee

highlights existing, N
[ Netherlands
LA 1 g L 1 1 ¥4

infrastructure, per capita generation and

recycling of post-consumer material, and other
refevant market factors.

(@)
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Labeling : A Moving Target

Lawmakers enacted SB 343, which prohibits use of the chasing arrows or any other indicator of recyclability on products and

packaging unless certain criteria are met.

Increasing recycling in California first requires accurate labels on recyclables. As California moves toward a circular economy that

designs all products and packaging to get recycled into new products, this law will ensure recycling labels help consumers recycle

IR GERCEROIRGCIRG!

ABCDEF ABCDEF ABCDEF ABCDEF ABCDEF ABCDEF
A A A A A

correctlye

Stage One of Circularity: Labeling Fast and Furious

Triman Timeline

PLASTIC RESIN IDENTIFICATION C(\DESo

9. Sept. 2021 1. Jan. 2022 9. Sept. 2022 9. Mar, 2023

Validation by Entry into force of

All packaging in FR must

public authorities signage obligations
bear the new signage A
Transition period to get packaging compliant | Additional period for packaging after 9. Mar. 2023
produced before 9. Sept. 2022 | ] 3
\.J siIstant

VTN

ETUI TUBE gh Density Polyvinyl Low Density

Polyethylene Chloride Polyethylene

Polyethylene
Terephthalg

Polypropylene Polystyrene Other
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EPR End Producers Responsibility

is a globally used
legislative tool that makes producers responsible for the entire
lifecycle of their products. While EPR laws can apply to any product
placed on the market, the packaging and packaging waste,
electronic or electrical waste, and battery categories have been
identified by global legislators as crucial waste streams due to their
volume and toxicity.

Product Circularity
Background

OEM AUTOMAKERS

CIRCULAR AN
ECONOMY 0 aedie et e PADNOS

Manufacturing End of Life EASTMAN
Sustainable Recyclability
WEICHE]S

Repair | Re-life | Remanufacture
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ELV:

On 13 July 2023 the Commission proposed a new Regulation on end-of-life vehicles, following a
review.
In line with the European Green Deal and with the Circular Economy Action Plan, the proposal for an e
ELV Regulation builds on and replaces two existing Directives: Directive 2000/53/EC on end-of-life vehicles -
and Directive 2005/64/EC on the type-approval of motor vehicles with regard to their reusability, recyclability =4
and recoverability. The proposed new rules cover all aspects of a vehicle from its design and placement on the
market until its final treatment at the end-of-life:
*improve circular design of vehicles to facilitate removal of materials, parts and components for reuse_amd"‘
recycling
+ ensure that at least 25% of plastic used to build a vehicle comes from recycling (of which 25% from
}'
srecover more and better-quality raw materials, including CRMs, plastics, steel and aluminium Ny
ensure that producers are made financially responsible for vehicles when they become waste, to'ensure
proper financing for mandatory ELV treatment operations and incentivise recyclers to improve quality™s
put a stop to vehicles going “missing”, through more inspections, interoperability of national vehicle re
systems, improved distinction of used vehicles from end-of-life vehicles and a ban on exporting used vehic
that aren’t roadworthy
scover more vehicles, and gradually expand EU rules to include new categories such as motorcycles, lorries,
and buses, ensuring a proper end of life treatment.
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CBAM

GULATION (EU) 2023/956 OF THE EUROPEAN PARLIAMENT AND OF THE
S0l\[®Il Steel, Iron, Aluminum, Fertilizer, Concrete, Hydrogen, and
Electricity

Deere is reporting on these today.

The EU’s Carbon Border Adjustment Mechanism (CBAM) is the EU's tool to put a fair
price on the carbon emitted during the production of carbon intensive goods that
are entering the EU, and to encourage cleaner industrial production in non-EU
countries.

By confirming that a price has been paid for the embedded carbon emissions
generated in the production of certain goods imported into the EU, the CBAM will
ensure the carbon price of imports is equivalent to the carbon price of domestic
production, and that the EU's climate objectives are not undermined. The CBAM is
designed to be compatible with WTO-rules.

CBAM will apply in its definitive regime from 2026, while the current transitional
phase lasts between 2023 and 2025. This gradual introduction of the CBAM is

aligned with the phase-out of the allocation of free allowances under the EU
Fmiccinna Tradinn SQuvatam (FTS) tn iinnnrt the decarhnnizatinn nf Fl | indiictrv
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Design for Environment

.Training on Materials Classification: Material Engineers (2024/5)
.Training 1st Qtr 2025 John Deere Designh Engineers (Europe First)

Regulation (EU) 2024/1781 of the European Parliament and of the Council of 13
June 2024 establishing a framework for the setting of ecodesign requirements
for sustainable products, amending Directive (EU) 2020/1828 and Regulation

(EU) 2023/1542 and repealing Directive 2009/125/EC

Design for Environment (DfE) is “the systematic consideration of design
performance with respect to environmental, health, and safety objectives
over the full product and process life cycle.”2 DfE, like other concurrent
engineering techniques, seeks to address product life-cycle concerns
early in the design phase. Thus, it is similar to design for manufacturing
(DFM), design for assembly (DFA), and design for production (DFP).6 DfE
combines several design-related topics: disassembly, recovery, recycling,
disposal, regulatory compliance, human health and safety impact, and
hazardous material minimization.

X
DESIGN
FOR
ENVIRONMENT

1. Materials, and extraction
2. Production

4. Use
5. End of life, Design For Disassembly and
Design For Recycling
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Mass Balance Method versus Blending Method

Note:

Month 1 Month 2 Month 3
[y i Y -~
mmm
i v o
"-.-j- r-;- r-;- (= = r—;-
L UL
Claim: 60% recycied plasticy Claim 40% recycled plastics Claim: 20% recycled plastics
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Claim: 40% recycled plastics
(om average, mass balance)

Clatm: 40% recycled plastics

(om average; mass balance)

Clamm 40% recycled plastics
(o= avezage; mass balance)
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Chemical composition Amount (%)
B1O B20a B30a B30b B40

Carbon number range

Alkane CiCio 0.39 6.82 149 11.28 10.2
Ci-Cao 43.72 31.99 53.66 2217 418
C2-Cag 4.30 3.05 6.79 288 8.43
Cu-Cao 2.32 6.69 282 1.04 1.48

Alkene CiCio 0.29 1.80 2.9 4.06 2.98
Cu-Cxo - 0.58 4.01 2.51

Benzene 494 11.99 7.78 .37 8.90

Naphthalene 4.03 10.60 10.92 6.53 8.6

Fatty acid ME Common name Structure
Lauric acid ME C12:0 ME 043 0.40 0.36 0.40
Myristic Acid ME Cl14:0 ME (.80 0.62 1.17 0.53 0.56
Palmitic acid ME Cl6:0 ME 209 0.81 2.13 2.2
Hepladecanoic acid ME C17:0 ME 1.61 1.53 0.82
Oleic acid ME Cl18:1 ME 1.11 1.94 0.96 048
Arachidic aad ME C20:0 ME .43 0.48 : .56 0.65
Total saturated fatty acid ME 332 .14 391 3.58 4.65
Total unsaturated fatty acid ME - 111 1.94 0.96 0.48

Chemical composition of binary fuels (B10 and B30a) and quaternary fuels (B20a, B30b and B40).
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