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Report Intent and Goals

*Inform investors and other stakeholders about the increasing role of petrochemicals -
especially plastics - in future demand for oil

*Discuss the financial and ESG risks associated with increased plastic and
petrochemical production and why they require increased scrutiny

*Provide benchmark questions and best practice examples as a starting point to
promote more robust investor engagement and risk assessment

Now is a key moment to clarify what is at stake
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Shifting Economics

- Gulf Coast Ethylene Margin ($/tonne): GLOBAL ETHYLENE CAPACITY AND POTENTIAL DEMAND (MT)
mmm Capacity ssssDemand
e 2014:$558 a0
« 2020: $127
220
¢ 2022: $50
200
*Demand in Question
< 180
« OECD demand saturated = Ov@i€apa
» Single-use plastic consumption in 160
Global South may fall shortof 0
expectations
120
- Additional plastic production at risk of 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
beooming stranded.: Source: Wood Mackenzie, Nexant via Bloomberg, “Breaking the Plastic Wave”, Carbon Tracker

« $56 billion in U.S.
« $400 billion globally




The Plastic Production Problem

* 6.3 billion tonnes of plastic disposed of
globallybetween 1950 and 2015
* 9% recycled once
* 190 morethanonce

* Global recycling rate at 149 in 2016 (less
than 109 in the US)

*In 2016, the world mismanaged 41% of
its plastic waste. If the status quo
continues, this will grow to 56% by 2040.
(Mismanaged: leaked into dumpsites on
land, released into oceans, and open
burned).

Global Production, Use, and Fate of Polymer Resins, Synthetic Fibers, and
Additives (1950 to 2015; in million tonnes)

In-use stocks Discarded
2500 primary 4900

Primary production
8300

Incinerated
500 100 800

100
Secondary

Recycled
600

y )
'*’avl 7 A
P 5

SOURCE: Roland Geyer, Jenna R. Jambeck, and Kara Lavender Law , “Production, Use, and Fate of All Plastics Ever Made,”
Science Advances 3, no. 7 (July 2017): e1700782, htips://doi.org/10.1126/sciadv.1700782.

¥ | AS YOU SOW



https://doi.org/10.1126/sciadv.1700782

A Circular Economy for Plastics

*No silver bullet

Millizn tons per year

» Plastic reduction, 0
substitution, and reuse "
will play the largestrole =

‘Momentum is growingto 0| .=

Plastic fate in the System Change Scenario: a ‘wedges’ analysis
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are needed, but
concerns on limitations

SOURCE Pew Charitable Trusts and SYSTEMIQ Breaklng the Plastlc Wave AComprehensnve Assessment of Pathways Towards Stopping Ocean PlasticPollution, 2020,


https://www.pewtrusts.org/-/media/assets/2020/07/breakingtheplasticwave_report.pdf

Petrochemicals and the Climate Crisis

wiodast [ Process

SCOPE 3 UPSTREAM
INPUTS.

*BAU growth of plastics alone may
account for 19% ofthe remaining
carbon budget by 2040 SEeToR

*Significant GHG emissions occur
throughout the plastic lifecycle, with
61% fromresin production, 30% from
resin-to-productconversion,and 9% :
fromend-of-life ‘cvemcns

= 5ECTOR

* Emission boundariesacross oil and
gasand petrochemical sectors are
complex

SCOPE 3 DOWNSTREAM
APPLICATIONS

* Complexity will grow as more
1IlV€Stmel’1tS are made ll’ltO Chemloal 28Leré:EBf:(iazn_lc_::rSgtss(’eg(‘)l'zaégﬁts, I?arrigrs, Challenges,arld Opportunitief_slforCheiiniﬁal Qorlrlpjanieg to_Set
recycling and plastic production



https://sciencebasedtargets.org/resources/files/SBTi-Chemicals-Scoping-Document-12.2020.pdf

Petrochemicals and the Climate Crisis

Storm Surge Risk Using SLOSH Model for the Plastic Production Corridor
» Much petrochemical build outis mervereepe—— ) ) AN N SO EE S Sy Mgyt
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SOURCE: Planet Tracker, Stormy Outlook for US Plastics Refiners: Risk of Stranded Assets in the Gulf of Mexico, Resins Briefing
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https://planet-tracker.org/tracker-programmes/materials/plastics/

Health, Environmental Justice, and

Increasing Opposition

*Petrochemical operationsemit dangerous
chemicals with negative health impacts

Emissions often surpass permitted levels, and
aggregated impacts have led to the creation of
“Cancer Alley” - an area of Louisiana with
near proximitytoover 200 petrochemical
facilities

*People of color aretwice as likely to live
within a fence-linezone of a petrochemical
facility as white people

*Industry’s plansto continue development of
petrochemical activities in Black and low-
income communities face growing opposition
and legal challenges from grassroots
organizationsand community groups

Petrochemical Facilities in “Cancer Alley”
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Screenshot taken from: Lylla Younes, Al Shaw and Claire Perlman, “In a Notoriously Polluted Area of the Country, Massive New
Chemical Plants Are Still Moving In,” October 30, 2019, : j i isiana-toxic-ai



https://projects.propublica.org/louisiana-toxic-air/

Conclusions

* This reportidentifies serious concerns
regarding planned expansionof
petrochemicals, especially plastics

* These issues areevolving and growing
in importance

* Investors and other stakeholders can
use the overview provided in this
reportaswell asthe benchmark
questions found in each section as a
starting point to push for better clarity
and accountability

¥ | AS YOU SOW
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Plastic Pollution Problem Growing

*419% of plastic waste “mismanaged” - leaks to land, oceans,
or openly burned

°11 million tons of plastics swept into oceans annually - rate
could triple by 2040

*Less than 10% isrecycled

*More plastics than fish in ocean by weight estimated by
2050




Backlash Against Plastic

*Public concerns about plastic pollution rival climate change
in opinion polls

*170 nations have pledged to "significantly reduce" use of
plastics by 2030

*27 countries have banned some forms of single use plastics

*UN Environment Assembly working toward global treaty
limiting plastic pollution




Business Risks

‘Governments could impose $100 billion in fees annually to
cover waste management costs (Pew)

*$40 billion in environmental damages linked to plastic
packaging - exceeding profits of industry (UN)

Pew study - Consumer goods sector must cut plastic
demand by one-third through elimination, reuse, refill,
new delivery systems

‘Up to 1 million deaths/yr may be attributable to living near
mismanaged plastic waste and pollution




Companies Taking Action to Reduce
Plastic Use

‘McDonald’s, Dunkin’ Brands phase out polystyrene cups and
containers (2 billion+ cups)

‘Unilever to eliminate 100,000 tons of plastic packaging

‘Nestlé to reduce virgin plastic use by one-third (about
560,000 tons) and invest $2 billion in recycled content

‘PepsiCo to reduce virgin plastic 35% for beverages and set a
new TBD goal for rest of its products later in 2021

‘Keurig Dr Pepper to reduce virgin plastic use by 20% and
Mondelez International by 5%.
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Bishop Joins Opposition Groups For All Saints Day
Ceremony At Gravesite Located On Formosa Property

By K. Wesley White
Contributing Writer

RISE St. James, an or-
gamzation seeking racial
and environmental justice in
St. James Parish, commem-
orated the recently found
graves of enslaved people on
the property of a former
plantation slated to house a
£9 billion Formosa plastics
plant

The All Saints Day cele
bration follows a court battle
that ensured that descen-
dants have access and could

hold Saturday's service at > 2
Bishop Michael Duca blesses the graves of the people

the site of the unmarked P
buried in the sugarcane field.

graves located in a sugar _
- 1 Ors & e ge rule nate w the service
cane field that had been tO° and the judge ruled in ficiated over the service. His

planted and [)lﬂ'-\«'(l over for W tavor coming is a really big deal

Baton Rouge Catholi Lavigne said. “We are gonna
Bishop Michael Duca lead n this!

vears, RISE founder Sharon
Lavigne said




In a Notoriously Polluted Area of
Plastics producer M »
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High cancer risk plagues Louisiana
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A Plastics Giant That Pollutes Too Much
for Taiwan Is Turning to America

Bloomberg
In the most polluted part of

America, residents now battle
the US's biggest plastic plant
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LEGAL DISCLAIMER

The information provided on this website and all reportsis provided “AS IS” without warranty of any kind. As
You Sow makes no representations and provides no warranties regarding any information or opinions provided
herein, including, but not limited to, the advisability of investing in any particular company or investment fund or
other vehicle. While we have obtained information believed to be objectively reliable, neither As You Sow nor any of
its employees, officers, directors, trustees, or agents, shall be responsible or liable, directly or indirectly, for any
damage or loss caused or alleged to be caused by or in connection with use of or reliance on any information
contained herein, including, but not limited to, lost profits or punitive or consequential damages. Past performance
isnot indicative of future returns.

As You Sow does not provide investment, financial planning, legal, or tax advice. We are neither licensed nor
qualified to provide any such advice. The content of our programming, publications, and presentations is provided
free of charge to the public for informational and educational purposes only, and is neither appropriate nor
intended to be used for the purposes of making any decisions on investing, purchases, sales, trades, or any other
investment transactions.

Our events, websites, and promotional materials may contain external linksto other resources, and may contain
comments or statements by individuals who do not represent As You Sow. As You Sow has no control over, and

assumes no responsibility for, the content, privacy policies, or practices of anythird party websites or services that
YOU Ay d C O O Co U @, U U ":o W UuU UW O U (JC Co U J1C U o'_' C y U U C Y

for any damage or loss caused or alleged to be caused by or in connection with use of or reliance on any such
content, goods, or services available on or through any such websites or services.
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Table 1: “Advanced” Recycling Technologies Comparison

Applicable
Technology Group Commodity Plastics

Main Benefits Main Concerns

(PE, PF, PET, PS5, VO)*

Pyrolysis * Can handle mixed plastic waste and # Plastic-to-fuel more kely
Conversion of plastic higher IE_”I.l'ElE of m_rrtaminaﬁun than « | arge feedstock and energy
waste into 4 desired mechanical recycling requirement
Wquid product PE » Fnterrl_ial for plastic-to-plastic = Cost of collection, sorting,
(“pyrolysis o). PP recycling and pre-treatment at scale
PS * Fexible technology (many » Low-guality products
process variables to tune) qualty p
o ® Lack of economic and
* Products can be processed in existing onvironmental data at scale
refinery equipmant
Gasification # Can handle mixed plastic waste and # Plastic-to-fuel or plastic-to-fertilizer
Conversion of plastic higher levels of contamination than more likaly
waste iiio a desired PE mechianical recycling * Large feedstock and energy
7as product (usualy # Potential for plastic-to-plastic requirement
SyMgas). e prel * Cost of callection, sorting,
PS * Syngas is a valuable product and pre-treatment at scale
* Products can be processed in existing  » Large environmental concems
refinery eguipment
Purification PET « Potential for near-virgin recycling » Cost of solvent/anti-solvent
Purification of plastic PVC of several key palymers and removal (if solvent recovery is low)
poymers with the s ofadditives » Largs, single-stream feadstock
s of solvants. PE * Potential as a waste-sorting requirement
b technology  Concems about quality of products
Depolymerization « Potential for “infinite recyclability” into » Most undeveloped and unproven
Chemical virgin-grade plastic chemical recycling technology
degradation of = (Cost of solvent (if solvent recovery
plastic polymers into PET is low)
LT * Large, single-stream feedstock
the use of soivents. e

* Analyis of chemical recycling technologies considered anty main commaodity plastics fresin codss #1-5)

requirement
= Concerns about guality of products
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Figure 1: Interrelatic
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SOURCE: Closed Loop Partners, Navigating Plastic Alternatives in a Circular Economy: A Closed Loop Partners Report, 2020,
https://www.closedlooppartners.com/wp-content/uploads/2020/12/Navigating-Plastic-Alternatives-In-a-Circular-Economy.pdf.



https://www.closedlooppartners.com/wp-content/uploads/2020/12/Navigating-Plastic-Alternatives-In-a-Circular-Economy.pdf

