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China remains the main engine of global chemical growth

Chemical production for main countries

Production growth for chemical indutry: 2026 (Jan-July, y-o0-y, %)
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Global chemical production continues to grow, but gains are concentrated in China.
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Source: Cefic analysis based on Chemdata, NACE 20 only
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Energy: A structural cost disadvantage for European chemicals

European gas prices in 2026 (Jan-Sep): 2.8 times their pre-crisis average (2014-2019)

Natural Gas Prices: Europe vs USA (€/MWh)
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September's rise in gas prices left European natural gas prices around six times higher than in the US,

Natural Gas Prices: Europe vs USA (€/MWh)
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reinforcing the energy cost disadvantage for European chemical producers.

Source ICE Dutch TTF Natural Gas Futures Historical Prices (Investing.com) and INSEE Qil Prices data and ICIS, *2026 (Jan-Sep)
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EU27 chemical capacity utilisation: gradual rise, but structural
weakness persists

EU27 chemicals capacity utilisation (%)
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European chemical plants continue to operate significantly below normal levels, reflecting weak
demand, import pressure and persistent competitiveness challenges.
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Source: Cefic analysis based on Eurostat data, NACE 20 only



EU27 chemical production continues to underperform

. . ) ’ —
EU27 Production Trend: Chemicals Versus Manuacturing Production growth for EU27 chemical sectors: 2026 (Jan-July, y-0-y, %)
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Source: Cefic analysis based on Eurostat data

Competitiveness losses and rising import penetration are increasingly disconnecting the European
chemical industry from the broader industrial recovery

Source: Cefic analysis based on Eurostat data, NACE 20 only



Chemical production remains uneven across major EU27 producers

Production Index (2021=100)
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125 Chemical production by country
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While EU27 GDP growth reached 1.4% in 2025,
Poland (+3.6%) and Spain (+2.8%) continued to
outperform most Member States.

Source: Cefic analysis based on Eurostat data, NACE 20 only.

EU27 chemical production growth 2022-2026* (y-o-y)
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Higher prices lift chemical sales despite falling output
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EU27 Chemicals: Production, prices and sales
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The increase in chemical sales is largely price-driven. Production, capacity utilisation and demand remain
too weak to signal a meaningful recovery in the European chemical industry.

Source: Cefic analysis based on Eurostat data, NACE 20 only, *Sales growth: 2026 vs 2025 (Jan-June)



Domestic sales remain the backbone as exports share slightly increases

EU27 chemical sales structure (E h") Chemicals: Top 10 EU27 Export Markets in 2025 (€ bn)
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China recorded the largest structural gain between 2005 and 2025, climbing from 7th to 3rd place as its share more than
doubled from 3.5% to 8.0%. Mexico and India entered the top 10, while Russia and Norway dropped out.

Source: Cefic Chemdata International, NACE 20 only.
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Import intensity remains at a historically high level

Chemicals: Top 10 EU27 Import Markets in 2025 (€ bn)

EU27 chemical consumption (€ bn)
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China was the dominant structural gainer between 2005 and 2025, rising from 6th to 1st place as its share surged
from 4.7% to 18.3%. India and South Korea gained ground, while Russia dropped out.

Source: Cefic Chemdata International
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Downstream chemicals increasingly underpin the EU27 trade surplus

Pre-crisis
. average,
Chemical segment 2014_2%1 9
(€bn)
Other organic basic chemicals -3.3
Polymers 7.7
Basic inorganics -2.5
Specialty chemicals 24.4
Consumer chemicals 17.9
Total chemicals 45.2

Trade balance
2025 (€bn)

-23.7
2.2
-2.1
30.2

28.9

36.9

Change vs pre-
crisis average
(€bn)

-20.4
-5.9
0.3
2.9

11.0

-8.7

Europe remains globally competitive in specialty and
consumer chemicals, but persistent losses in upstream
value chains are steadily weakening the industry’s

overall trade position.

Source: Cefic analysis based on Eurostat data, NACE 20 only

Trade flows (€ billions)

25

20

15

10

0

N

Extra-EU27 chemical trade flows (€ billion))

B Balance =——Extra-EU27 Exports =—=Extra-EU27 Imports

B P D 2P DD DD D 0P A P PP
V@R RS W

N

SRR L | N
XGRS @'ﬁ N v\>'°<’ &R ¥ RO

12



o

Summary: High energy costs and weak demand delay recovery

* Moderately improving confidence and lower inventories are positive signals,
but weak demand, persistently high energy costs, low capacity utilisation,
rising import penetration and Chinese capacity expansion continue to
constrain output and investment.

* European gas prices were around six times higher than in the US in
September 2026, reinforcing the sector’s structural cost disadvantage.

e Restoring competitiveness will require a stronger European industrial base,
competitive energy costs, improved investment conditions and continued
access to global markets.
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Global Capacity Investments | Record level of additions continue

Incremental Capacity Growth by Product
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Source: ICIS Supply & Demand Database (Oct 2026), note that figures are net and only account for confirmed capacity additions and closures



Global Ethylene Capacity Outlook | Lower than pre-conflict Ej)

Global ethylene capacity forecast: pre-conflict vs current Three forces reshaping the capacity outlook

275

Start-ups delayed

Conflict-related disruption has pushed back
265 several 2026 start-ups

N
)]
&)}

Rationalisation accelerates
Closures of older, sub-scale crackers led by

Million tonnes

245 Northeast Asia are being brought forward,
removing capacity faster than assumed
235
Projects deferred or cancelled
225 Weak margins have caused some projects to
2025 2026 2027 2028 2029 2030 delay start-ups or be shelved altogether
—Pre-Iran capacity forecast ——Current capacity forecast

Source: ICIS Supply & Demand Database (Oct 2026), note that figures are net and only account for confirmed capacity additions and closures



China ethylene projects | One cancellation, seven start-ups pushed back E/’)

Revised Chinese Projects Caz(a::():lty

/\ Panijin - Huajin Aramco 1,650 Q3 2026 early 2027
/\ Zibo - Sinopec Qilu 1,000 Q4 2027 Q3 2028
A\ Luoyang - Sinopec Henan 1,000 Q4 2027 Q2 2029
X Nanjing - Nanjing YPC BYC 1,000 planned Cancelled
/\ Zhenhai - Sinopec Zhenhai 1,500 Q1 2027 Q3 2028
/A Yueyang - Sinopec Hunan 1,000 Q1 2028 2031

A\ Qinzhou - Guangxi Huayi 500 mid-2026 end-2026

/A Maoming - Sinopec Maoming 1,000 Q1 2027 Q1 2029

Key drivers behind the 2026-2030 delays and cancellations

v" Middle East conflict - regional instability is pushing back
project timelines.

v Sinopec is deferring its new projects — five of the eight
revised Chinese crackers are Sinopec-led, with start-ups
moved out by one to three years.

X Project cancelled
/\ Start-up delayed

v" Foreign partners are stepping back — overseas investors
are withdrawing from joint ventures, as in the cancelled

A total of 22 new capacity projects are planned for 2026-2030 in China, including Nanjing YPC BYC cracker.
13 steam crackers, eight CTO projects and one MTO project.



Ethylene demand | Successive shocks reset growth expectations Ej)

Global ethylene demand Each shock established a lower demand baseline
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for chemical demand growth?
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Source: ICIS Supply & Demand Database (Jun 2026)



Global Operating Rates | 2026 record lows, rationalisation inevitable
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Source: ICIS Supply & Demand Database (Jun 2026), operating rates account for confirmed capacity additions and closures only




Capacity rationalisation | Necessary, painful, inevitable

O

To reach an 81%
operating rate, ~10m
tonnes of further
closures needed
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ME feedstock exports | Offsets mitigate half of disrupted volumes s/’)

Estimated supply impact and offsets (Jan to Sep 2026) - ~
0 Global supply baseline
@3 ~900m tonnes
LPG and naphtha from crude and NGLs
-10 N (relative to Q1-Q3 2025) y
-20 4 — ~
Gross disruption volume
2 J ~70m tonnes
E -30 Middle East product exports, plus LPG+N
e \ contained in crude Y,
c
S -40
§ Net supply loss
-50 éIé ~35m tonnes
After offsets from inventories, stock releases
and alternative suppl
60 ppty
-70 - Petchem feedstock demand
LPG+N LPG+N Emergency Inventory Non-ME Net ~375m tonnes
product contained stock draws incremental LPG+N supply LPG and naphtha demand from petchems
exports in crude releases supply loss (relative to Q1-Q3 2025)

Source: ICIS Analytics (Oct 2026)




Asian chemical production | Absorbs nearly all feedstock shock sj)

Asian demand cuts track global LPG+N losses

4

Million tonnes per month

-10
Jan-26 Feb-26 Mar-26 Apr-26 May-26 Jun-26 Jul-26 Aug-26 Sep-26

——[LPG+N loss ——Reduction from Asian petchem demand

Source: ICIS Analytics (Oct 2026), Asian petrochemical demand based on reduction of LPG and naphtha demand from steam cracker, aromatics reforming and propane dehydrogenation



Middle East | Olefin derivative exports down by approx. 50% EP

C2+C3 derivative exports (monomer equivalent) ME reduction in exports (2Q26)
1,600
1,400 J ~50% PE
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Source: ICIS Analytics (Oct 2026), export figures based on unadjusted partner reported trade data, * Jul figures partial, reduction in exports relative to 2025 baseline




China trade flows | Olefin product exports plugging Asia supply gap E/’)

China olefin and derivative trade (monomer equivalent) Q2 trade swing equivalent to...
25 ~5 million ~2 million
tonnes tonnes
S 1.
é ° ethylene propylene
] B I equivalent equivalent
S 05
100
E 0.5 I I L \
= ~25% ~10%
1.5 Chinese Global
olefin olefin
are demand demand
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Source: ICIS Analytics (Oct 2026), trade figures including ethylene, propylene and derivatives expressed in monomer equivalent




Asian chemical production | Rate cuts vary by route and location Ej)

Chinese operating rates Rest of Asia (excluding China) operating rates
100% o 100%
90% \/_\/ 90%
80% 80%
70% 70%
v
60% 60%
50% 50%
40% 40%
30% 30%
Jan-26 Feb-26 Mar-26 Apr-26 May-26 Jun-26 Jul-26 Aug-26 Sep-26 Jan-26 Feb-26 Mar-26 Apr-26 May-26 Jun-26 Jul-26 Aug-26 Sep-26
- China steam crackers == China PDH = China CTO - Asia (ex China) steam crackers =~ =—Asia (ex China) PX
China MTO === China PX

Source: ICIS estimates (Oct 2026)




Potential scenarios | Resolution, escalation or continuation EP

Scenario 1: Scenario 2: Scenario 3:
Lasting Peace Deal Managed Instability Continued Blockade

Market mechanism

. : . Hormuz and Red Sea remain
Route Shipping routes reopen Partial access continues

restricted
. Middle East export volumes . . Crude/feedstock flows
Supply impact Flows remain unreliable .
re-enter market tighten
. k tart t . .
Operating response prac ef re.s ar S and rate Stop-start operating rates Deeper chemical run cuts
increases in Asia
. Buyers defer purchases as Hand-to-mouth buying Buyers reduce or delay
Buyer behaviour . . purchases, local supply
supply normalises persists N
prioritised
. .. Volume contraction, sharp
Structural oversupply Fragmented regional pricing, . .
Market outcome . . : regional margin divergence,
returns quickly volatile margins

oversupply masked

Source: ICIS Analytics (Jul 2026)
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Necessity is Q

the mother of invention

Al-assisted situational awareness & foresight for EU chemicals

Tomas Wyns - Brussels School of Governance, VUB Cefic Chemical Convention 2026



Necessity Situational Foresight
awareness

My story Superpowers The situation room



“Glven enough startup capttal and an adequate

research facility, | could be Batman.”

— Dr. Sheldon Cooper, The Big Bang Theory



Our story

Necessity meets

opportunity (R

* Do or die moment for our institute (austerity
funding cuts) 2025
* Al matured enough to meet:

[System] Initialising CASE (v5.5 - with soul)...

You: build me a value chain map of clean-tech chemicals
CASE: On it. Mapping 109 chemicals across 10 tech domains.
CASE: Tracing each upstream to feedstock via 52 live gueries...

9 Scientiﬁc rigourl research—grade methods CASE: Done. 124 CN8 codes. Rendering the disk now.

You: what changed in China import dependence?
9 R bl d . bI . |. CASE: China largest supplier rose 359 -> 459 codes.
epeata el a u Ita e pl pe Ines CASE: Single-source >=90%: 62 -> B3 codes.

- Skills (you need it = build it) 2025 FOAK homegrown research Agent

Examples: cost models, advanced econometrics, mapping, automated briefings, sky=limit >



Cost modelling

What a new process costs

Levelised cost of Pyrolysis-
naphtha (EUR/t)

1,495

Feedstock

Energy-
Chemicals

HDT upgrading

Fixed O&M

Scope 1ETS cost NG

CAPEX recovery

e B

Co-product credits
EUR/t pyro-naphtha

TEA development speed x10

PI&D and CAD

Advanced process modelling

Advanced Adsorption
based carbon capture
(Moonshot project)

Weeks to days/hours

Investment mapping

Where China is investing in chemicals

Chinese Petrochemical Investments 2020-2026

New petrochemical investments in China by process type

[l Coal_to_Methanol Ethane_Cracker Green_Methanol Methanol_to_Olefins
[l Naphtha_Steam_Cracker

capacity_mta

Active OSINT



Naphtha steam cracker model

/machine a naphtha stear King fur the firef fabiant sect
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Slow
.

Pause Explode Cut away "« 1 qu Labels

Design and operation

e threejs e Fired duty e Film

Cracking furnace

ASCM- 230 kt/yr

ethylene

design point

16.6,

100 %

e @

How it is computed

Cost to make a tonne of ethylene

A paid-off plant against a new one, and the market price

NSC Backtest: Model LCOP vs EU Ethylene Price (2018-2025)




Situational awareness

“l didn’t understand the world anymore.”

The old rules stopped working. EU didn't face a one-off shock — It's one after another.

What is happening?

How fast?

Where?

We needed to understand Sys tems, correlation, causation better



The broken leash

Correlation between EU chemicals production and 3 Cointegration of chemicals, plastics, automotive and construction industries in EU.
key downstream sectors.

Chemicals and its three customer sectors - 2000-2026, 2015 = 100 Green = still coupled to its customer - red = decoupled

Each customer sector

m I.|| il {“ ‘I
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The whole system

Will downstream demand stimulus help EU Ecosystem Leash

(Systemic Gravity)

chemicals production?
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Macroeconomic State
BN Ecosystem Intact (Cointegrated) E Ecosystem Failed (Snapped)




Early warning screening for dumping

® CLOSURES MAP & LIST ® PRODUCT FICHES © PRODUCTS TO WATCH

® VALUE CHAINS TRADE BOARD + CN8 ANALYSIS

CN8 provenance. Every product code on this board is backed by a single audited table, cn8 citation in chemical enrichment.db (1,378 codes, © null, 0 dangling)

list the exact CN8 subcodes behind it, with the resolved value-chain node and grade. Grades

EU CHEMICALS TRADE - SITUATION ROOM

PRODUCT x ORIGIN THREAT BOARD TIER-1 EARLY -WARNING EEA-EXCLUD DG-TRADE
+ OVERVIEW u MAP ® WARNING LIGHTS t POSSIBLE DUMPING = EU RULINGS & DATA FOUNDATION
GENERAL EU CHEMICALS TRADE

6431

NORMAL

2 SDWEFCON 1 ;

TIER-1: 29 persistent high threats
DUMPING 16 - SURGE 27

ARERS 7 35 89 122

ERE HIGH ATED G

aterial severe product-origin cells — broad import pressure
CIRCUMVENTION 16

- Multip
YoY CHANGE

+7.0%

SEVERE € (D1-D2)

€38.1bn (10.3%)

EU EXTRA IMPORTS

€370bn

311 short-term spikes DEPENDENCY 44

GLOBAL ORIGIN THREAT MAP . DOT = ORIGIN'S WORST CELL

£ Lz - i . = UV | o 30 GLOBE

) =
@ D1 SEVERE @ HIGH @ D3 ELEVATED @ D4 GUARDED SCOre hover for the WHY GLOBE: drag to
WATCH-LIST - PRODUCTS SHOWING SUDDEN, SUSPICIOUS IMPORT GROWTH largest fi D1-D3, at least 2% of the EU

Proof of concept

CURATED HIGH / CURATED RULE (exact product or explicit rule) > APPROX (heading straddles nodes

The Value-Chains tab reads the same table, so the two tabs cannot disagree. Hover any 4-digit code (dotted underline) to

ed) > SECTOR (off the three bulk chains).

flagged, not gu

SSION 19:09:35 uTC

DATA THROUGH 2026-87 - LAG 99d - DETECTION WINDOW 2025-01

BUILD 2026-10

UNIVERSE
HS4 leaves only (corrected)

WATCHLIST € (D1-D3)

€91.9bn (24.8%)

CELLS CLASSIFIED (D1-D5)

1199

ESCALATING WARNING LIGHTS product x origin type

#1 3826 ' 41v Biodiesel and mixtures thereof, not containing or containing < 70 % by

weight of petroleum oils or oils obtained from bituminous minerals - &8 | 1.dis
score 94.7 ¢ bill n/a (base=d) « vol n/a (base=8) - uv -61% - z 5.2 8

» Import bill n/a (base=8) YoY (€35m)

» Physical volume n/a (base=8) YoY

+ Unit value -61% while volume rising — price-undercut proxy

» Share of EU 3826 imports 1.8%

» Rolling 12-mo z 5.2 (peak 18.8), 3 months above threshold

~ Typology POSSIBLE DUMPING - confidence 6.98

#2 2909 ' ‘410v) Ethers, ether-alcohols, ether-phenols, peroxides - ' ® chins WAL
p PERSISTENT

score 94.7 bill +42 vol +161% [ z 10.2 share 34.3

» Import bill +42% YoY (€494m)

» Physical volume +101% YoY

» Unit value -30% while volume rising — price-undercut proxy
» Share of EU 2909 imports 34.3%

Rolling 12-mo z 10.2 (peak 17.1), 12 months above threshold
Typology POSSIBLE DUMPING - confidence 0.98

#1 3002 ' Human blood; animal blood prepared for therapeutic, prophylactic or diagnostic
uses; antisera and other blood fractions and immunological products, whether or not
modified or obtained by means of biotechnological processes; vaccines, toxins, cultures
of micro-organisms (excl. yeasts) and similar products & Torkiyve QEEEIENIIEI @
SEEIR  PersIsTENT

score 94.7 bill 43 vol +5¢ uv -62% 2 4.4 share 0.5

» Import bill -43% YoY (€180m)

» Physical volume +50% YoY

» Unit value -62% while volume rising — price-undercut proxy

Share of EU 3002 imports 0.5%

- BAllinn 12 .ma v A4 4 fnast T 7

8 manthe shaua thrachald



oresight brain (neural network)

The European Foresight Nervous System

70 drivers that shape Europe’s future, wired together. Bigger circles = more connections and stronger effects.
725 links - 5 clusters - any two drivers are only 3 steps apart

s Social & Regional Cohesion
@ Technological - 14 drivers

@ Economic - 12 drivers Technical Labour Supply
e

@ Enviconmental - 10 drivers s

@ Political < 12 drivers
@ Security - 9 drivers.

g Industrial &

CEE
CERY

\/]

{\/
Dlgl/!al Infrastructure Sovereignty

(d Rate 29

B

B

55

® 410

113

S\ Y AR 5
Re}ulatory Em:lsncy\\(V /i

WXL 7 A /
R |

EU Geopolitical Actor Capac
\ -
P>

Clean Tech

ing C

Political Cohesion & Governability N > ¢ Open & Rules-Based Trade System
N

Green Transition Political Consent e Critical Raw Material Supply Security

c Policy Eff

-
" Water Resource Security

The Green Deal in Motion: Progress in Emissions Reduction ~—_____Biodiversity & Ecosystem Health
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An EU chemicals brain?

Every dot is a chemical product — the lines are the processes and value chains that link them

The whole picture Where the pressure sits
Each dot is a chemical product, sized by EU production, joined to what it feeds. Red = losing ground fast - blue = import surge - orange = both at once.

The European Chemical Brain The European Chemical Brain — Under Pressure
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Chemical products: EU Import pressure & site closures
January 2020 - JUIY 2026 (~2000 products tracked)

EU chemicals: import pressure and closures
Extra-EU import volume (log kg) and im S 12
Consumer & Formulatett
Plant closures 2022-2026 - 64 events - 69 product codes

Coatings / Adhesives- -Agro & Fertilisers

ort surge vs trailing 12-month baseline - Jan 2020 - Jul 2026

@ @ -Other / Engineered
Plastics (Semi-fin.)- S @
: @ ®
-Pharma & Life Science
Polymers (Primary)+

o° :
® ® ©  Import pressure vs baseline

Performance Chemica!f ®©® ® e O EU S[te C[OSUFeS

-Inorganic Basics

-Petrochem Blocks

Inorganic Specialties-

% @@

-Organic Intermediates

j u I 2 0 2 6 DOT SIZE = that month's extra-EU import volume (kg, log) COLOUR = import surge vs trailing 12-month baseline

g | closure (lingering)
L u



Other examples of mapping

The same method, pointed at two other questions

Risk of dependence (if domestic production collapses more)

Chemicals for clean technologies: new value chains
Products where EU trade leans on a single extra-EU supplier.

The products feeding solar, batteries, wind, IT, ...
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est single 5 MUK threshold are drawn.
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Can be replicated for e.g. energy costs, carbon price exposure, CBAM, ...



What' s next: EU chemicals foresight

See things early See them whole See the future

Detect shocks once they reach data statistics. Map sectors, molecules and suppliers as one Extrapolate trends and scenarios

connected picture.

In 2019, someone already tried to answer this.



Molecule managers

Cefic’s foresight exercise — 2019

What it got right
« A Delphi of 300+ experts, over a year — serious foresight work
« Mapped the drivers and built four scenarios out to 2050

» Right on regionalisation, protectionism, and a world with no single guarantor

Two things it missed
» Growth: assumed about 1% a year — Current system shock invisible

:urope « Al: framed as an internal tool, not as a disruption

dustry

No update in past 7 years



What if it never stopped?

A smart self-improving molecules manager



Molecule managers 2.0

What it could be

« Plugged into terabytes of raw data — trade, energy, policy « Hypotheses and scenarios, updated continuously
« Instant analysis; news and sentiment; long-horizon impacts  Transition and competitiveness KPIs, tracked live
« Scanning for high-impact, low-probability events « Live risk assessment of new regulations

Early-warning systems

Al-assisted, with experts in charge
Human experts and stakeholders stress-test, debug and challenge.
Al must make the sector smarter and more resilient not the other way round.



Our story (part 2)

« Our research group was virtually fired, a year ago
« We found the tools — and used them well
« We secured long-term funding

« We became smarter

“This can be replicated.”
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