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Planet Positive Chemicals @
System IQ Report

Reshaping Plastics System IQ Report
ReShaping
Plastics

Positive
Chemicals

Pathways for the chemical industry to enable
1 sustainable global economy

: : https://www.systemiq.earth/reshaping-plastics/
Overview of Key Scenarios

ReShaping the European Plastics System
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3 main scenarios are
presented within this
report to illustrate
possible future pathways
for the global
chemicals system

Circularity can reduce
demand by ~20% saving
$1 trillion capex needed

to abate the system

Production volumes will
still more than double
overall by 2050, driven by
new net zero enabling
chemical applications;
Ammonia will represent
60% of demand and
Methanol 20%

Chemicals sector needs
to decouple from fossil
and switch the renewable
carbon feedstocks

...and green hydrogen,
representing
up to half of global
demand by 2050
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https://www.systemiq.earth/wp-content/uploads/2022/09/Main-report-v1.20-2.pdf

Reshaping Plastics Report:

Environmental and economic assessment
of plastic waste recycling

https://www.systemiq.earth/reshaping-plastics/

12MT of virgin fossil remain in the system in 2050 in the Net Zero Systems Change
Scenario - to what extent should a complete disengagement be considered?

N

“Environmental and economic
assessment of plastic waste recycling: A
comparison of mechanical, physical,

Additional chemical recycling and energy recovery

recyclate of plastic waste” just published.
generated from https://publications.jrc.ec.europa.eu/repo
unaccounted for sitory/handle/JRC132067

plastics may

further displace

By 2050, 78% of plastic utility is supplied by alternatives to fossil fuel in the Net Zero Systems Change Scenario

Reduction virgin fossil O sphera

~0 Mt polymer demand

Substitution to below 10 Mt

~2 Mt
Mechanical - 8 \
recycling ~10 Mt <4 NN }
Chemical ) A

recycling ~7 Mt

Life Cycle Assessment of Chemical
Recycling for Food Grade Film

Captured 2050 Virgin fossil
demand

% of total
plasic wtiy,  100% 2%

https://www.theconsumergoodsfo
Source: “Reshaping Plastics® model rum.com/environmental-
sustainability/plastic-waste/key-
projects/ichemical-recycling/



https://www.theconsumergoodsforum.com/environmental-sustainability/plastic-waste/key-projects/chemical-recycling/
https://www.theconsumergoodsforum.com/environmental-sustainability/plastic-waste/key-projects/chemical-recycling/
https://www.theconsumergoodsforum.com/environmental-sustainability/plastic-waste/key-projects/chemical-recycling/
https://www.theconsumergoodsforum.com/environmental-sustainability/plastic-waste/key-projects/chemical-recycling/
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpublications.jrc.ec.europa.eu%2Frepository%2Fhandle%2FJRC132067&data=05%7C01%7Ccgregorio%40dow.com%7C6d6b0f5f8873497d205408db1322c2f7%7Cc3e32f53cb7f4809968d1cc4ccc785fe%7C0%7C0%7C638124812261206013%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=0FJNm6KFJoa7jX%2Bi4ouj4dgzdw%2FHaV8w9U6pxvUXBpo%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpublications.jrc.ec.europa.eu%2Frepository%2Fhandle%2FJRC132067&data=05%7C01%7Ccgregorio%40dow.com%7C6d6b0f5f8873497d205408db1322c2f7%7Cc3e32f53cb7f4809968d1cc4ccc785fe%7C0%7C0%7C638124812261206013%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=0FJNm6KFJoa7jX%2Bi4ouj4dgzdw%2FHaV8w9U6pxvUXBpo%3D&reserved=0
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EU Policy Targets:

PREPARING FOR RE-USE

Electrolysis

Fossil-based Synthesis
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Plastics in Use — Recycled content/Recyclability/Reuse targets \\ Packaging

InUse
| Recycled plastics content targets | 2025 | 2030 | 2035 | 2040 |

Plastics bottles (approved, 2040 proposed) 25% 30% 65%

Contact sensifive plastic packaging (proposed) 10% 50%

Film

Rest of plastic packaging (proposed) 35%

End of Life Vehicles (discussion) 25% 30% Mechanical

--\-‘H’"\-\__
Recyding

Building & Construction LIKELY, TBC

Alternative feedstocks targets / Sustainable Carbon Cycles
(reduction of fossil feedstocks use plastics/chemical industry)

== = = |

Alternative Sustainable non fossil
Carbon Sources (bio, circular
feedstocks for plastic waste and
CCU)

20%
(aspirational)

Recyclability for packaging proposed as legal requirement
as of 2030 based on design for recycling criteria.
Not compliance means market withdraw.

Mandatory min recycled plastics content targets for
packaging and auto coming as of 2030.

Mandatory reporting of eco-design criteria for all products
placed in EU marketplace as of 2030, including LCA in Digital
Product Password.

Mandatory ESG reporting for all EU companies including
circular economy metrics (recycled content use) as of 2025.




Plastics Users Have Bolder Recycled Plastics Goals vs Policy

Voluntary bold Packaging BO’s commitments to decrease virgin fossil

plastic, , 100%
Ir:ecl?/clabIet/rheusable/compos.table by 2025 and increase reuse models. R —— Mercedes wants its vehicles to be
ull report here

Top 10 FMCG companies by revenue:

key progress metrics on plastic packaging, 2018-2021

made out of 40% recycled materials
by 2030

ENSURE 100% OF PLASTIC
DECREASE VIRGIN INCREASE THE SHARE MOVE FROM SINGLE-
PLASTIC USE OF POST-CONSUMER SR I R UsE TOWARDS
. . RECYCLED (PCR) CONTENT A

@ SR 2050 J Ford to use 20% recycled, renewable
_ : - T 2030 plastics by 2025

@ ........mu|||||||||||||II|||IIIIIIIIII||I|||||||@ ] .
H UnDHI II|||||IIIIIIIIII|||||||||||||"""""@ Kla targets 200/0 Of pIaStIC parts to be

MOTOR GROUP

I made of recycled plastic by 2030
.m.umll||||||||IIIIIIIIIII|||||||||||||||||||®

uu|m|||||||IIIIIIIIIIIIIII|||||||||||||||||||® Honda IaunCheS trlple ZETo goal:
Carbon neutrality from products and
NI 2040 3 operations, 100% clean/carbon free
ST 2050 4 energy and 100% use of sustainable
I, 2050 3 materials

Nestlé i d?“ﬂ -8%
Foo 20m Gbhinsh

Procter & Gamble

PepsiCo

Unilever’

The Coca-Cola Company™ 3,224k

Mars, Incorporated 204k

Volvo aims for 25% recycled plastics
..m.u|||||||||||||IIIIIIIIIIII® in every new car from 2025

L'oréal
Cosmetics

g | ” ﬁ'\ — .
12 global leading FMCG’s/flexile pack converters, mostly playing in food, beverages and personal Oamcm' Baﬂlla cp COLOATE-FALMOLINE \ y DANONe rEikuno

care, made a public statement position end

B

to meet g:é %

» ondeléz, & :
growing market demand for recycled plastics in plastic packaging applications. Full press release HALZON MARS M M iemationa & @ PEPSICO T

9
and letter can be found here.

SNACKING MADE RIGHT
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https://ellenmacarthurfoundation.org/global-commitment-2022/overview
https://www.theconsumergoodsforum.com/press_releases/major-consumer-goods-companies-signal-shared-demand-for-800000-tons-of-chemically-recycled-materials/

Polyolefins Market in Europe Today

Disposal
~ 4Mt

Opportunity for recycling,

~ 25 Mt Energy recovery, innovation,
PO incineration and investment
virgin ~17 Mt ~7 Mt
PO post
consumer
waste

Source:

Conversio Report for PCEP PO waste collection and recycling in EU28+2 countries 2019

AMI | Market Reports | Mechanical Plastics Recycling European Market 2022

Eunomia | Flexible films market in Europe: State of play — Production, collection and recycling data 2020

PlasticsEurope via members projected
chemical recycling growth:
* 1.2MMtin 2025 & 3.4 MMt in 2030

Design for recycling

Sorting / Separate Collection
Washing

Recycling

Quiality of recyclates

Recycled content

Chemical AND Mechanical recycling

Plastic Recyclers Europe

Recorded 13% MR capacity growth 2020

eunomia &2



https://plasticseurope.org/media/european-plastics-manufacturers-plan-7-2-billion-euros-of-investment-in-chemical-recycling-2/
https://packagingeurope.com/news/plastics-recyclers-europe-reports-a-13-increase-in-installed-plastics-recycling-capacity/8198.article
https://www.plasticsrecyclers.eu/post/flexible-film-recycling-capacity-grows-by-almost-10-in-a-year-despite-covid-pandemic

Flexible Plastic Packaging Market

~3MtPEIn
flexible food / Feedstock
contact (chemical) recycling

sensitive 5] opportunities
packaging '

Dow’s extensive announced global partnerships to
scale up chemical recycling capacity (New Hope,
Mura, Plastogaz...). first MR/CR plant

announced.

Circularity

AENOR j AENOR

(s
J 4 RECYCLED >70 %| [ RECYCLED >30 %
. PLASTIC PLASTIC

CONTENT CONTENT

recycled plastics resins by ® UNE-EN15343 m

~6.5MtPE = : Dow’s REVOLOOP™ PCR-based solutions with up
in flexible g to 70% PCR and recycling boosters can enable use

Complementary

consumer & K Mechanical >1.0Mt of MR-PCR back into high value non-food contact
industrial i recycling PCR marl_<et markets. Offerings for collation shrink, stretch
packaging — opportunities opportunity films, personal care pouches and artificial turf.

~1.2Mt Today’s Applications:
Existing rLDPE film Carrier and Refuse bags,
PCR Market Building and Agri films

Source:
Conversio Report for PCEP PO waste collection and recycling in EU28+2 countries 2019

AMI | Market Reports | Mechanical Plastics Recycling European Market 2022 Ard I [[] NVE RSlU eunomia 5:‘5

Eunomia | Flexible films market in Europe: State of play — Production, collection and recycling data 2020



https://www.dow.com/en-us/brand/revoloop-recycled-plastics-resins/revoloop-emea.html
https://www.dow.com/en-us/brand/revoloop-recycled-plastics-resins/revoloop-emea.html
https://corporate.dow.com/en-us/news/press-releases/dow-and-valoregen-collaborate-to-build-largest-hybrid-recycling-site-in-france.html

Dow’s Sustainability Goals - 2030 and beyond

PROTECT THE CLIMATE

By 2030, Dow will PROTECT THE CLIMATE by reducing its net annual
carbon emissions by 5 million metric tons compared to its 2020 baseline
(15% reduction). By 2050, Dow intends to be carbon neutral

(scopes 1 + 2 + 3 plus product benefits).

TRANSFORM THE WASTE

By 2030, plastic waste and other forms of alternative feedstock to
commercialize 3 million metric tons of circular and renewable solutions

annually.

*Dow expects the waste required to produce this target to surpass and replace its original 1 million metric ton Stop the Waste goal.

CLOSE THE LOOP
By 2035, Dow will CLOSE THE LOOP by enabling 100% of Dow
products sold into packaging applications to be reusable or recyclable.




Our 5 Pillars Sustainability Strategy
...through Innovation and Partnerships

Y,

Plastic sustainability

Mechanical Carbon
recycling
Transforming the The key
driver

value chain

.- Design for Reducing / Reusing



How recycled carbon can work in highly integrated industrial processes?

europe | PETROCHEMICALS ARE CONTAINED IN 95% OF ALL MANUFACTURED GOODS

In chemical industry's highly
integrated processes, carbon can be
recycled and not emitted to the
atmosphere.

Carbon would be recycled into
hundreds of different products across
integrated production;

An agreed chain of custody model is
needed specifying how much recycled
carbon can be allocated to plastics
and other products.

Chain of custody & mass balance
methods (e.g., fuel exempt allocation)
offer framework to

a n d OLEFINS

https:/ /www.petrochemistry.eu/about-petrochemistry/flowchart/



Why mass balance chain of custody is critical for PO chemical recycling

Q 0 Mandatory recycled content targets driving market demand in for food & contact sensitive packaging (10%)
O/<>\00bj ectives Polyolefin contact sensitive market EU ~ 9.6 MMT Flexible contact sensitive packaging market EU ~ 4.4 MMT

(PCEP/Conversio) (Smithers: Future of GFP 2021)

Mass balance allocation models
|

@ <

Y tg
Chain of custody ~

ISO 22095 Segregation Controlled

. Fuel use ;
blending Proportional Polymer only I consumption

exempt | exempt

allocation

I {RI\IIilil Separated cracker infrastructure, ~3.0 1| ~1.8

waste / pyrolysis and/or running separate circular I I
capacity needed feedstock at high % ' M MT v M MT !

Assumes 70%

Challenging to meet bolder recycled

Such models allow high % of attributed recycled content in
ﬁé%eetrsczr;?;sgifggonrzeagﬁi?y%&:,ket’ polymers that market is asking for and enable to meet proposed
OISO environmental burdens to achieve same recycled policy targets (10% by 2030, 50% by 2040) needed to
& Scenarios targets. reach Net Zero.




Dow’s key requests in Polymers and Chemicals Value Chain
Effective policy framework to enable a circular and net zero transition

." !t' el - ¢ L
" LN i i
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* Recognition of the contribution (including novel
chemical recycling and others) to circular targets, as they enable recovery of wasted
products back again to be used as raw materials in the new circular economy and | ¥ "
reduce fossil resources use and associated carbon emissions and helping solve the ”' ,«‘{{3}‘
waste problem. bl

* Improved , reduce incineration and ban
landfill to effectively enable transition towards a new circular economy.

and incentivize their use vs convectional fossil resources.

, Where all outputs except fuel can
be counted (fuel-use exempt) to enable all recycling technologies to play a fair level
play field role in the circular transition.

to ensure credible and harmonized claims
on sustainability and traceability




Thank You
Questions?

Contact:
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® ™Trademark of The Dow Chemical Company (“Dow”) or an affiliated company of Dow


mailto:cgregorio@dow.com
https://www.linkedin.com/in/carolina-gregorio/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14

