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Natural Gas | Where is it used in the e
chemicals industry?

Chemical Feedstock > Utility / Energy input >
* Methanol * Fuel (eg, steam cracking)
« Ammonia « Steam (eg, styrene)

* Isocyanates  Electricity (eg, chlorovinyl)




European gas down, but still high priced
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Greater reliance on LNG leads to increased

gas volatility
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Europe continues to save gas vs 2017-21 Ej)

18% saved in winter 2022-23
17% saved in August
EU Gas Demand

* Price response key for industry 700
« Lower prices have not fully led to recovery
« Forward prices a barrier 600

* Weather-driven demand a factor for >0

commercial/residential, as well as price
400

=
=
» Expect less gas-to-power demand in 2023: 300
* Improved nuclear and hydro outlook
- Increased wind and solar availability 200
« But gas now more profitable than coal in power
generation 100

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
20217-2021 range am?(023 2022



European storage scenarios e

Mid-August update
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Euro gas forward curve: not back to historical levels (s

1 September 2023
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Looking to the second half of the decade
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2023 2% 5% 19%-23% 1% 1%
2024 9% 5% 12% 24% 4% 15%
2025 4% 4% 5% 1% 0% 9%
2026 15% -5% 7% 23% 1% 14%
2027 11% -5% 22% 12% 3% 10%
2028 8% -5% 3% 8% 5% 11%
- 2029 8% -5% 4% 0% 4% 8%
2020 2021 2022 2023 | 2004 2025 2026 2027 2028 2029 2030 ICIS TTF forward curve steps
lower in 2025
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Final thoughts EJ‘

- European gas benchmark, ICIS TTF, has finally returned to the top of its
historic range

- Price response in both Europe and Asia
- A mild winter in Europe and Asia

- But forward curve highlights risk for coming winter

- Demand savings in Europe will need to continue
- Power fuel-switch curve suggesting gas could run, but all thermal squeezed
- ICIS observes industry cautious to ramp-up gas offtake due to steep contango

- Risk of colder-than-normal temperatures and surging Asian demand
- LNG supply risk always remains
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Global Petchem Operating Rates — Multi-year lows forecast 2023 Sj)

Olefins Supply & Demand (Global) Aromatics Supply & Demand (Global)
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Global Capacity Investments — Peak in 2023, but more to come E/’)

Incremental Capacity Growth by Product
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Global Capacity Investments — China driving additions S’)

Incremental Capacity Growth by Region (Ethylene, Propylene, Paraxylene)
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China Import Dependency Falling Fast Ej)

China import decrease, 2020-2022 China self-sufficiency

100%

90%

/'// T
/

80%

70%

60%

50%

40%

30%
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

===0OLEFINS —AROMATICS PE PP GLYCOL STYRENE

Source: ICIS Analytics




Global Petchem Demand — Robust but growth has been lost Ej)

Global Ethylene Demand Global Propylene Demand Global Paraxylene Demand
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Global Operating Rates — Unprecedented lows

Ethylene Propylene PX
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Europe Ethylene Margins — Unprecedented lows

100%

1200

1000

90%

80%

o o o

o o o

(o] < (q\}
auuoy/dn3

-200

70%

-400

ez-ReN
¢z-das
gz-uer
TZ-ReiN
0zg-das
0g-uer
6T-AelN
gT-das
gT-uer
LT-RelN
9T-das
9T-uer
GT-Aeiy
yT-des
yT-uer
eT-Aeiy
¢1-dos
ZT-uer
TT-ReiN
0T-dos
oT-uer
60-AeN
80-das
80-uer
L0-Rel\
90-das
90-uer
G0-Aeiy
0-das
0-uer
€0-Aepy
20-das
2o-uer
T0-AeiN
00-das
00-uer

- == Europe operating rate

Trendline

NWE N Crkr Spot Variable Margin

Source: ICIS Supply & Demand Database




Comparing Energy Intensity of Different Chemicals Ej)
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Global Gas Pricing — Structural differences S’)
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Global Cost of Production — Before the crisis Ej)

Ethylene, Apr 2021, European producers highlighted

Total global demand (172.242 million tfyear)
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Global Cost of Production — At the height of the crisis Ej)

Ethylene, Sep 2022, European production highlighted

Total global demand (175.917 million tfyear)
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Global Cost of Production — Current situation Ej)

Ethylene, Sep 2023, European producers highlighted

Total global demand (179.319 million tfyear)

e 1! U ANTRTE VI —— T

0 30 100 130 200

Cumulative Plant Capacity {million tfyear)

Source: ICIS Cost Curves



Europe Is now the high cost region for production E;)

PE (September 2023) MEG (August 2023)
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Olefin Margins — Asian margin pressure not a new development Ej)

Light Olefin Variable Margins (USD/MT)
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Ethylene Capacity Rationalisation — Potential scale

Global operating rate (2028)

82% 83% 84%
3.6% 2.6 5.8 8.9 11.9

Demand CAGR
(2022-2028) 3.1%* 10.0 13.0 16.0 19.0
2.6% 17.5 20.4 23.4 26.2

k Required reduction in global
capacity to achieve target
operating rate
(million metric tonnes)

Source: ICIS Analytics
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Structural supply-demand imbalance in plastics recycling 27)

Recycled polymer capacity holds marginal share in virgin markets today

Global mechanical recycling capacities 2022
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Source: ICIS Mechanical Recycling supply Tracker, 2023




Global recycling capacity | Mechanical higher scale

Europe advanced development in capacity

MECHANICAL RECYCLING CHEMICAL RECYCLING

Source: ICIS Mechanical and Chemical Recycling Tracker, 2023




Europe Recycle Outlook | Growth outpacing other regions S’T

Europe recycle production
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Legislation | Driving change In the plastics industry

Recycling targets in Europe

2021 2025

2029 2030 2035

>

Municipal waste recovery

50% 55%
for recycle/reuse

Plastic waste recyclability

Plastic waste recycled 50%

Plastic bottles collection 77%

Mandatory recycled
content in PET bottles
(2025) / in plastic bottles
(2030)

25%

Single-use plastics ban (*) 100%

Recycle content - all
plastic packaging

60% 65%

100%

55%

90%

30%

10-35%

50-65%

(*) Single-use plastic cutlery, plates, straws; cotton bud sticks made of plastic; plastic balloon sticks; EPS cups



Europe Recycle Spread on Virgin | Encourages supply capacity Sj)

Positive spread in favour of recycle
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Roadblocks

Feedstock availability>

A5
| )

« Stagnant collection
rates

« Lack of advanced
sorting capacities

* High processes losses

* Trade restrictions

Macroeconomics >

A

* Decreasing polymer
demand

« Switch to virgin

* Volatile project
economics

* Slowdown of
investments

o>

Regulation >

o
o>

* Uncertain regulation

« Chemical recycling
status

* Mass balance
* Food grade
« Traceability

Collaboration >
N
* Low data transparency

* Mechanical and
chemical recycling
complementarity
required

* Low consumer
awareness




Collaboration | Key to progress

» Plastics circularity is a key focus for legislators and end markets
* Europe has strongest focus and action plan on circularity globally

* Feedstock challenges remain; waste infrastructure and sorting
advances are key, short-term opportunity for imports of recycle
polymers

» Potential for broader system level changes, new thinking emerging
— role for entire value chain to play

* Collaboration key to development of circular economy and is the
opportunity for producers to contribute

Circular

Economy
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