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Polyethylene forecast services

This workspaceinchudes data and analysis from aur manthly Argus Polyethylene Outiook Review ur forecast
methodology.

For ourlong term viewpuints, including a 10-year supply and demand forecast,read our Argus Polysthylene
Analytics

You can learn about all aur polyethylena services here.

To see the Chemicals forecast service publishing schedule, click here.

Polyethylene experts

Terry Glass, VP Polymers, has over 40 years' experience relating to the plastics industry, working

with converters, brand owner: ir ucers. Terry delivs i view across the

palymer value chain and analyses on a glohal basis including Furopean, Americas and Asian

markets. Before joining Argus, Terry worked at Dow Chemical, Braskem, and Sasol. He holds a

Chemistry degree from the University of Houston and 26 patents across a variety of market
applications

W Elizabeth Zhang is an Argus analyst basedin Shanghai who focuses on the polymers markets. She
‘was formerly a commercial banking analyst at Ernst & Young. Elizabeth holds a BA in business
‘sconomics, and a master's in quantitative econamics from the Uriversity of California - Los Angeles.

Matthew Rajendra handles Business Development for Chemicals at Argus in Asia and the

Middle East. He has extensive experience in presenting at international conferences,

training sessions for industry players and online webinars. Matthew previously handled

polymers for the Asia and Middle East 25 a Senior Reparter at Argus. Befare joining Argus,

Matthew worked 3t CNEC. Matthew holds a degree in economics from Singapore
Management University
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Houston, 20 February (Argus) - Supply tightness on some PE grades pushing prices higher.
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ArgusMarket Insight Papers

This paper speaks to the Polyethylene Transaction Index
(PTI) introduced by Argus Media in July 2024 as an
alternative to contract price settlements for polyethylene in
the USA.

The content includes a discussion on:

« US PE exports exceed domestic sales a historical first.

« Export and domestic price differences by resin grade.

« PTlindex as an alternative price reporting service.

Insight Paper | January 2025

Argus Polyethylene

Transaction Index

Polyethylene reaches inflection point
in2024

Argus Introduced a Polyethylene Transaction Index (FTI}in
July 2024 as an alternative price reference service for the
North American polyethylene (PE) markets, The purpose was
to provide an alternative price service that addresses
changes in the export and domestic markets given the large
Increases in PE production in the US. Indeed, PE reached a
critical inflection point in November 2024, when NMorth
American export volumes exceeded domestic demand for
the first time in the: history of US and Canadian PE trade.

Canada and US exports vs domestic sales
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This trend will continue as domestic PE preduction is
expected to grow further in 2025 as a result of several of the
newer plants continuing to increase operating rates. This
would include Shell's 1.5mn téyr facility in Monaca,
Pennsylvannda, Nova's 450,000 tfyr plant in Joffre, Ontario,
and Bayport Polymers' 625,000 tfyr site In Pasadena, Texas.
Dow s expected 1o start up a new 625,000 tfyr solution PE
plantin Freeport, Texas, later this year as well, Given that
domestic demand has increased by only 7pc between 2013
and 2024 while productien has grown by 53pc, 20251
expected to be another year of oversupply, and export
volumes are anticipated to continue to exceed domestic sales.

Significant trade differences
developing

But there are significant differences between PE resin type in
terms of domestic sales compared with exports. For

example, the graph balow shows that LLDPE exports in 2024
were well above domestic demand by 26pc on a monthly
average basis (blue dotted ling), wheraas HDPE exports were
A0p¢ lower than domestic demand on a monthly average
basis (dark blue line). This suggests that export demand may
impact domestic prices differently for the various resin
types, particularly going forward.

Exports/domestic demand ratio
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| Export vs domestic prices

The chart balow shows that export prices differed
significantly for the three resin types, with LOPE prices at or
above LLDPE and HOPE prices. HOPE export prices were also
above LLDPE export prices in the first three quarters of 2024,

Export spot prices: FAS Houston bagged
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Mow contrast this with contract prices for 2024, and there are
significant differences in price movements between export
and domestic prices (see groph on next page).
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Polyethylene five-year outlook executive summary

Margins squeeze will challenge non-integrated producers.

Global LLDPE C4 Price Forecast
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Global industry shifting

US PE exports at 55+pc of domestic production
with total export volumes exceeding Middle East
exports by 2028. US will need China import
volumes in order to operate plants at historical
87pc capacity. This trend will position the US
polyethylene market as a powerful price-setter
due to its cost-advantaged production and
substantial export capacity.

New ethylene export capacity will come online and
likely increase ethylene trade thus providing an
important market outlet for domestic spot
ethylene production. This may narrow the spread
between ethane versus naphtha based ethylene.
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S
Global feedstocks outlook

Ethylene capacity additions to slow in 2026 before reaching global overcapacity in 2028.

$/t Ethylene-Feedstock Spreads What'’s changed

« North America ethylene spread to weaken on higher feedstock
costs and global ethylene market oversupply in 2027-2028. New
ethylene export capacity will come online that will likely

1,000

800 1 increase ethylene trade and provide an important market
outlet for domestic spot ethylene production.
600 - « European prices and spreads to remain constrained over the next

five years by global and European capacity additions. Ethylene will
\/ continue to rebalance in 2025, helping to stabilize margins, before

400 4 Europe comes under price and margin pressure from imports.
\ » Northeast Asia prices and spreads come under pressure amid the
200 A — ——— expansion in 2025-28 but potential policies to optimize the

petrochemical industries in South Korea, Japan and China are
expected to boost olefins values to some extent. In 2026, 9mn t/yr
0 of new capacity is expected to be added in China and South Korea.

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 The olefins CFR market will be under pressure from surplus
supplies from this project, but China's domestic ethylene supply

—US spot ethylene-ethane spread US contract ethylene-ethane spread will be largelv tigh hi K
gely tight as most new Chinese crackers do not create
——Europe ethylene-naphtha spread ——NEA ethylene-naphtha spread much of a surplus as they will balance with their downstream
SEA ethylene-naphtha spread derivatives.
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N
Global capacity additions

Global operating rates expected to bottom in 2028 at 78pc.

Global year-on-year ethylene capacity « Oversupply will continue with large plants coming online in 2027
mnt addition by region and 2028. Primarily HDPE and LLDPE. Very little LDPE capacity
16000 - coming online and primarily in China for EVA type products. China

will dominate growth with a 7pc increase in market share over the
next 5 years.

14000 4
12000 4

« Two CPChems/Qatar 1,000 kta HDPE plants to come online

10000 starting in 2026 in the US, primarily targeting exports. Product

8000 slate will be focused on just a few reactor grades for blow molding

I applications. Another two HDPE plants (1,700 kta capacity) are

6000 expected to come online in 2027 in Qatar, again primarily

4000 targeting the export market.

2000

* Global capacity stands at ~150mn t/yr. A 32mn t/yr increase

0 expected in the next five years. Additions are expected primarily
9000 N § N g g @n China, increasing its global share from .20pc to 27pc. Net
~ S T S increase of 21pc over the next five years with a global growth
-4000 - _ estimated at 3.5 - 4pc/yr.
m Americas W Europe
Russia and central Asia M Africa and Middle East
H China H Other Asia
W Australasia - Argus Ethylene Analytics
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North America prices versus operating rates
US spot export prices will be challenged with increases in ethane prices.

USA LLDPE C4 Spot Price Forecast « Approximately 2.1mn t/yr of ethylene derivative capacity
$/t e C4 LLDPE USD/t e==Spot Ethylene US USD/t c/gal will start up between 2024-28. These units will consume
1.800 ——Ethane based on ngas, c/gal - o0 existing ethylene capacity, supporting the region’s
1,500 A L 40 ethylene balance. The ethylene derivative units planned
1,200 - are alkylate, alpha olefins, and polyethylene.
e 30
70 L 20 « Spot export prices are expected to be range bound in the
000 1 $950 - $1,000/t for the next five years as US exports
300 - 10 approach 60pc of production.
0 : : : : : : : : - 0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 « Historical “down cycles” last 1 - 2 years. Current down
, cycle expected to last > five years with operating rates well
40%)3; ] North America Production Statistics  100% below the 2020 - 2025 average of 87pc.

30,000 4 + Operating rates are estimated to reach the lowest rates in
20,000

-
[
2028 at 81pc, down from 2025 estimates at 87pc. NA
- 75% operating rates will be one of the highest of all regions
globally given the feedstock cost advantage.
0 - L 50%

10,000
2020 2022 2024 2026 2028
mmmm Production Capacity Operating rate, right

— Argus Media
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Europe prices versus operating rates
Further rationalization will be key to supporting regional operating rates.

WEU Price Forecast » Political support is growing to help the industry
s/t e LLDPE USD/t e Contract Ethylene USD/t /ion make the investments needed to meet EU carbon
2,400 - == =LLDPE (€) = =Contract Ethylene (€) - 2400 reduction targets in 2030 in the face of growing
2,100 - 2100 global competition, as European politicians wake up
1,800 - 1800 to the increasing risk of de-industrialisation in the
1,500 = - 1500 continent.
1,200 - e e eSS T b0
200 900 * Imports from US and Middle East will continue to
228 288 challenge dpmestic producti.on as Ipwer.cost imports
0 | | | | | | | | 1o compete with local production facing higher energy

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 and feedstock costs.

16888 Western Europe Production Statistics o0 ° Higher energy costs (4x greater than in the US) will
. impact long-term competitiveness of domestic
12,000 - production compared with other regions. Further
- rationalization of PE capacity will be tied to cracker
8,000 - L 750 rationalizations. 6,416 ktons of ethylene capacity
under review or already closed. Operating rates

4,000 - forecasted to be below 80pc for the next five years.
0 - - 50% « PE prices will range between $1,400 - $1,600/t as

2020 2022 2024 2026 2028 producers strive to maintain margins above
I Production Capacity Operating rate, right — Argus Media breakeven cash costs.
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Asia-Pacific prices versus operating rates
Recent trade dispute between China and US may just delay some projects.

China Price Forecast
s/t = Northeast Asian capacity is expected to reach 35pc of global

1,500 - =—NEALLDPE USD/t ===NEA Spot Ethylene ===Naphtha Japan C+F capacity share, by 2029. China leads the expansion by
1,200 o adding an average of 3.2mn t/yr of capacity in the 2025-28

900 - / b. : period.
600 _/\
= Most new capacities are integrated based on naphtha and

300 -

cannot compete with the US and Middle East on feedstock
cost competitiveness. Ethane imports will improve flex
cracker margins, but the government is asking producers
not to commit to a single source (US) feedstock.

0 T T T T T T T T T
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

20000 - Northeast Asia Production Statistics 00%
= Demand will grow at a slower pace. Uncertainty over tariffs
64,000 - " . :
and geopolitical tensions will cast a shadow even though
48,000 1 tensions have eased considerably. Operating rates expected

- 75% to drop to 72pc by 2027 with a gradual increase to 75pc by
32,000

0 —] - 50%

16,000
2020 2022 2024 2026 2028
I Production

Capacity Operating rate, right — Argus Media
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Northeast Asia

Light feedstock ethane still has momentum to develop.

Global Steam Cracker Cost Curve . : .
= US will continue to have a sizeable cost

1200 B Northeast Asia m US Ethane Other South K
Naphths - advantage based on ethane feedstocks
China
1000 - LPG

China
Ethane

Ngg;q”tia versus naphtha-based feeds.
= Domestic price movements will be tied to
800 A naphtha/oil  price  movements as
producers struggle to maintain market
o0 share against depressed margins.
= Only about 10pc of China cracker
R I capacity will be able to use ethane
ane . .
imports from the US (locations near the
500 | ‘- ‘I east coast).
0 A T

25,000 50,000 75, 000 100,000 125,000 150,000 175,000 200,000
Annual production capacity, '000 tons ethylene
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Top of mind issues to follow

Trade Deals

US resin producers are at risk with exports to Brazil and China due to tariffs and anti-dumping duties. Tariffs are also likely to impact import of finished
goods from Asia to the US, causing Asian converters to reduce operating rates by 60 - 70pc, thus impacting demand for import resins. On a good note:
Europe is considering removal of duties for US supplied resin (6.5pc) which would increase imports but potentially hurt European resin producers.

Oil Prices

Lower oil prices are expected to crimp US shale oil production next year as firms prioritize cash returns to investors over output growth. Most oil firms and
industry analysts agree that WTI prices need to be in a $60-70/bl range to sustain new investment in shale wells. Political posturing and dangerous
maneuvers by the US and Venezuelan militaries in the southern Caribbean could affect the flow of energy commodities along the region's shipping lanes. US
ethane exports to China will resume for now with ethane prices moving higher with natural gas prices as US LNG exports increase this year and next.
Producers remain confident about ethane supply as production has increased despite limited growth in shale oil output.

Rationalization / consolidation / mergers

Weak margins have forced a reset at major European petrochemical companies due to a combination of high energy costs, intense global competition, and
aging infrastructure. This has led to plant closures, divestments, and strategic shifts including Exxon’'s recent announcement considering the sale or
shutdown of its European chemical plants in the UK and Belgium due to high energy costs, competition from Asia, and the impact of US tariffs on the sector.
The impact of mergers goes beyond just resin producers to include logistics and transportation (Union Pacific’s plan to purchase Norfolk Southern) and the
Berry, Amcor merger.

Sustainability / Circular Economy
The European plastics recycling industry is facing a severe crisis and potential collapse due to soaring energy costs, a lack of demand for recycled plastics,

excessive regulatory burdens, and fierce competition from imports, leading to significant capacity loss and plant closures. Plastics Recyclers Europe (PRE) has
warned of an "imminent collapse" and predicts zero net growth for the sector in 2025, threatening the EU's circular economy goals and climate targets.

Product Substitution

Polyethylene packaging generally finds it has lower Global Warming Potential and resource impacts compared to materials like glass, aluminum, and steel,
though the specific impacts vary by application and region. Studies show replacing PE packaging could increase the overall weight of packaging and lead to
greater GHG emissions, with one analysis indicating PE packaging has lower GWP in a majority of cases for the European and US markets. However, the
effectiveness of PE packaging LCAs depends heavily on factors like recycling rates, material circularity, and the specific design of multi-material packaging

systems.
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Terry Glass

Vice President Polymers

Terry is responsible for the expansion of Polymer Report services in strategic regions. He has
over 40 years' experience relating to the plastics industry, working with converters, brand
owners, and resin producers. Before joining Argus, Terry worked at Dow Chemical, Braskem,
and Sasol. He holds a Chemistry degree from the University of Houston and 26 patents
across a variety of market applications.

craig.barry@argusmedia.com

Elizabeth Zhang
Analyst, Polymers

Elizabeth is an analyst in the Shanghai office focusing on the polymer market. Her
experience includes working at Ernst & Young as a business consultant, focusing on
commercial bank markets. Elizabeth holds a BA in business economics, and a master’s in
quantitative economics from the University of California - Los Angeles.

josie.jiang@argusmedia.com

Sarah Rae
Vice-President Propylene and Derivatives

Sarah Rae is Argus’ propylene consultant focusing primarily on Europe and the Middle
East. For 17 years prior to joining Argus, Sarah held senior strategic purchasing
management positions at Ineos, Tessenderlo Chemie and Rhodia, responsible for a wide
range of materials including olefins, fertilizers and commodity raw materials. Before this,
Sarah held various management and project roles covering most aspects of the chemical
business, including business management, sales, planning and logistics. She graduated
with a degree in geology from Leicester University.
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Craig Barry

Lead Consultant Ethylene and Derivatives

Craig leads the global ethylene team focused on integrated global forecasts. He has over
30 years experience in the olefins industry including with Dow Chemical and
ExxonMobil. Throughout his career Craig has worked across the world with major olefins
and derivative producers. His experience also includes olefins feedstocks and refinery
integration with the petrochemical industry. He holds a chemical engineering degree
from The Ohio State University and an MBA from Rice University.

Josie Jiang
Analyst, Olefins and Polyolefins

Josie is an analyst in Shanghai focused on olefins and polyolefins markets. Her
experience includes working at Pacific Gas as a market analyst in the strategic
department, focusing on LPG, ethane, shipping and financial markets. Josie is a
chartered financial analyst and holds a bachelor's degree in economics, and a master’s in
finance and investment from the University of Bristol.
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‘ Appendix: Argus acronyms

PE Types Units Regions Process Financial
HDPE - high density '000t - thousands of WE - Western European GDP - Gross domestic
polyethylene tonnes product
LDPE - linear density kt - kilo tonnes Latam-
polyethylene Latin America and
Caribbean
LLD-HDPE - linear low kta - ME - Middle East
density-high density kilo tonnes / annum
polyethylene
LLDPE - linear low mn - million NAM - North America
density polyethylene
PE - polyethylene t - tonnes NEA - Northeast Asia

SEA - Southeast Asia
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