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CATF at a Glance

Founded in 1996.

A global nonprofit with offices in Boston,
Washington, D.C., and Brussels with staff working
virtually around the world.

Our Mission: Push the technology and policy
changes needed to achieve a zero-emissions,
high-energy planet at an affordable cost.

Our Vision: Meet the world’s rising energy
demand in a way that is financially, socially, and
environmentally sustainable.




Today’'s Speakers

Alex Carr

Deputy Director, Industrial
Innovation, Europe, Clean Air
Task Force

Ghassan Wakim

Director, Production, Industrial

Innovation, Clean Air Task
Force
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WHAT IS AT STAKE

A €635 billion foundation beneath virtually every sector of the economy

€635bn

annual turnover, one of the
EU's largest manufacturing
sectors

Primary petrochemicals sit at the
centre of the web

Ethylene, propylene and the other building blocks are the
invisible raw materials inside packaging, construction,

1.2m

people employed
across the bloc

EU27 chemical sales, 2024

Dyes & pigments 1.7%
Crop protection 2.6%

Paints & inks

vehicles, textiles, pharmaceuticals and more. When that

centre is disturbed, the shock is felt across every
downstream category.

Source: Cefic Chemdata Intemational

Auxiliaries for industry

Synthetic rubber 0.6%
Man-made fibres 1.3%

€635
billion

Plastics

31,000

Companies, of which 97% are
SMEs embedded in local
economies

[l Petrochemicals
Basic inorganics
Polymers

[ Specialty chemicals

[l Consumer chemicals

Fertilisers

Industrial gases

Other inorganics



THE DECLINE, QUANTIFIED

Europe’'s share has halved as China built the position Europe once held

PEAK SHARE OF GLOBAL
o
CHEMICAL SALES 46% 74 /O

0 capacity utilization, below the long-term average
>259%, continuously since mid-2022

Europe at its historic peak

o 37 Mt

21% of capacity lost in 20222025, roughly 9% of the
European total

13%

€7.6bn — €1.5bn

collapse in annual investment (capex)
between 2022 and 2025

(N

EU 2009 EU 2024 China 2024

EU market share fell 8 points in 15 years while China rose to 46% of global sales.

Source: Cefic Chemdata Intemational




HOW THE INDUSTRY IS ORGANISED

Five tiers of rising value and the building blocks sit at the hinge

1

Inorganics

Ammonia, urea, soda
ash, sulphuric acid,
chlor-alkali

2
3

Primary petrochemicals
Polymers &

intermediates

Ethylene, propylene,
butadiene, BTX, Polyethylene,
methanol polypropylene,

styrene, nylon
OUR FOCUS

Increasing complexity and value add

4

Specialty chemicals

Coatings,
agrochemicals, dyes,
surfactants

5

Consumer chemicals

Personal care, cleaning,
adhesives, cosmetics




THE BUILDING BLOCKS DEFINED

Primary petrochemicals comprise three classes of molecules

Olefins

° Aromatics

a Methanol

Ethylene - Propylene - Butadiene

Unsaturated hydrocarbons for plastics and
synthetic rubbers

Why it's exposed: The primary products
of steam cracking. When cracker capacity
closes, all three molecules are lost
simultaneously, with no easy substitution
route particularly for butadiene.

Benzene - Toluene - Xylenes

Cyclic compounds for polymers, solvents
and fibres

Why it's exposed: Oil refining supplies
large volumes. Refinery closures are a
second, separate threat that compounds
the cracker-closure wave.

Methanol

Precursor to formaldehyde, fuels and
olefins

Why it's exposed: Domestic output
covers under 15% of consumption. Only
two fossil-based plants remain in the EU,
both reliant on refinery feedstock.

CA
TF



THE STARTING MATERIALS

Almost every petrochemical still begins as oil, gas or coal

Crude oil ~55%

6 Refined into off gases, liquified petroleum gas (LPG) and naphtha for steam
crackers; primary source of aromatics via catalytic reforming

Natural gas ~40%

Primary source of ethane steam crackers, methane (reforming into methanol
and ammonia), and natural gas liquids (NGL) for lighter cracking

Coal ~5%

Gasification to syngas for methanol, ammonia, and olefins;
predominantly used in China

® Crude oil ® Naturalgas ® Coal

The chemical industry consumes 14% of global oil demand and 8% of natural-gas

Share of fossil feedstock for global chemical production ezl e relfanes on Gl Bk e rearel

(2013)

Source: Levi & Cullen (2018); IEA




EUROPE'S PLACE IN THE WORLD

The EU makes under a tenth of the world's primary petrochemicals

Ethylene 19 Mt 200 Mt
Propylene  JEAVL 140 Mt

Methanol 1 Mt 110 Mt

Xylene 4 Mt 90 Mt

Benzene 10 Mt 60 Mt

Toluene 50 Mt

m EU
Butadiene It 20 Mt B Rest of World

Global and EU production capacity of primary petrochemicals in
million tonnes per year

Source: Petrochemicals Europe, BNEF, CATF analysis

A price-taker, not a price-maker

Small share, high exposure

At under 10% of world capacity, the EU cannot set global prices as it competes
against far larger, lower-cost producers.

Consumption outruns production

Europe consumes slightly more of nearly every building block than it makes.

Capacity is contracting

Domestic facilities are closing faster than new ones are built, deepening
dependency with each closure.




BUILDING BLOCKS

Ethylene: The industry benchmark

16 Mt 3 Mt

EU Production EU Spare Production Capacity

Top Producing Countries Top Producing Companies
-' "‘ ' V4 eoreauis

@v TotalEnergies

o

B LDPE: Plastic bags, bottles and film B EO: Intermediate input for PET bottles,

antifreeze (EG), detergents

[ LLDPE: Plastic bags, food

17 Mt packaging, cable insulation B EDC: Intermediate input for
EU Consumption pipes, flooring and cable
HDPE: Pipes, rigid containers insulation (PVC)
I EB: Intermediate input Il Others: Others includes ethanadl,
for packaging (PS), tires (SBR) acetaldehyde, EPDM, EVA, VAM

and other derivatives

LDPE: Low-density polyethylene, LLDPE: Linear low-density polyethylene, HDPE: High-density polyethylene, EB: Ethylbenzene, EO: Ethylene Oxide, EDC:
Ethylene dichloride, EPDM: Ethylene Propylene Diene Monomer, EVA: Ethyl Vinyl Acetate, VAM: Vinyl Acetate Monomer

Source: Petrochemicals Europe, CATF Analysis



https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/
https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/

THE CENTRAL UNIT

Steam crackers sit at the heart
of the EU chemical industry

36 operating steam crackers
h across the EU

of annual ethylene
19 Mt production capacity
of ethylene is naphtha-fed; the
)
6 >50% rest LPG & ethane
|~ 70-75% Utilisation: weak margins keep

effective supply low

Steam Crackers

L ] Operating 2000 kty
N 4ol 1500 kty
nnounced Closures \ 1000 Ky
@ Closed @ 500 kty
100 kty P
Sines
(Repsol)

Source: Petrochemicals Europe, CATF Analysis

Terneuzen . Porvoo (Borealis)

(Dow) Moerdijk

| .—(Shell)
@

Stenungsund (Borealis)
»® ®

Antwerp Geleen
(TotalEnergies) (Aequita)
(BASF)

® Heide (Klesch)
Gelsenkirchen (BP)
Wesseling (Shell)

Wesseling (LyondellBasell) . Plock (PKN Orlen)
’ Boehlen (Dow)
Gonfreville (TotalEnergies) Dunkerque
Q (Versalis) . Litvinov (Unipetrol)
Port Jéréme-Gravenchon (ExxonMobil)
. (. Ludwigshafen (BASF)
!I(;:ng;:f_?nes? . Munchmunster (Aequita)
Burghausen ‘— Bratislava (MOL)
el Schwechat @) Tiszadjvaros (MOL)
2 (OMV)
. Feyzin (TotalEnergies)
Berre . Porto Marghera (Versalis)
(Aequita)
Tarragona .J
(Repsol)
Lavera
% (Ineos)
Tarragona
Puertollano (Dow)

(Repsol) Brindisi (Versalis)

CA
TF

Priolo (Versalis)



https://www.petrochemistry.eu/
https://www.petrochemistry.eu/

THE CLOSURE WAVE IN MOTION

Capacity is shrinking now and closures outweigh the one addition

+1.5
-1.1
-3.0
Closed / mothballed Announced New capacity
since 2022 by 2027 (INEOS, by 2026)

Net change = -2.6 Mtly of ethylene capacity

Source: Petrochemicals Europe, CATF Analysis

A ltaly falls to zero

With Brindisi and Priolo closing, Italy will have
no domestic ethylene production, and its

downstream polymer and chemical industry
becomes dependent on imports.

What sits behind the bars

-3.0 Mt Versalis (IT), ExxonMobil (FR), Dow &
SABIC (NL)

-1.1 Mt TotalEnergies (BE) and Dow (DE)
+1.5 Mt INEOS Project ONE (BE) — reliant on
imported ethane

CA
TF


https://www.petrochemistry.eu/
https://www.petrochemistry.eu/

BUILDING BLOCKS

Propylene: Second largest olefin

12 Mt 6 Mt
EU Production EU Spare Production Capacity

Top Producing Countries Top Producing Companies
R()=() ¥4 coreaus
& - PN

QYﬂ LyondellBasell ‘ )

TotalEnergies

B PP: Packaging, furniture, appliances,

automotive, textiles

M Cumene: Intermediate input for

13 Mt

EU Consumption polycarbonate plastics and epoxy

resins (BPA) & industrial solvents

’ (acetone)

LP: Polypropylene, PO: Propylene Oxide, IPA: Isopropyl Alcohol, ACN: Acrylonitrile, EH: 2-ethyl
hexanol, OXO: oxo alcohols, PG: Propylene Glycol, BPA: Bisphenol A

Source: Petrochemicals Europe, CATF Analysis

PO: Intermediate input for foams and
elastomers (polyurethanes),
antifreeze (PG)

Others: Others includes
IPA,ACN,2EH,OXO alcohols


https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/
https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/

A third of propylene in the EU is
supplied by refineries and
propane dehydrogenation

5 plants

on-purpose PDH only — rare vs rapid U.S. &
China build-out

RO:-GR:-IT-HR
o) O0-G

rely exclusively on refinery sources

Botlek
T (ExxonMobil)
(Shell)
Terneuzen

Moerdijk
(Dow) - (Shell)

= I-IT
(—II
Antwerp Kallo1, 2
(BA|SF) (Borealis)

Antwerp | Geleen
(Total Energies) (Aequita)

Porvoo
(Borealis)

Lysekil
. (Preem)
Stenungsund W

(Borealis)

Heide

(Klesch)
= Leuna

(Total Energies)

Polimery Police
M (Grupa Azoty)

Boehlen
(Dow Plock

Gelsenkirchen
B (Klesch)

Wesseling -
Normandy (Lyonde"Base”) . (Orlen)
(Total Energies) I W Karleruhe K-Worringen I—. Litvinov
. S Ineos (Orlen)
J Supply contraction ) Dks s MiRo) W g (neos) M Orlen)

FCC by-product falls as refinin s ersalls)  Wesseling | ydwigshafen (Orlen) MOL

g (Total Energies) W ( )=
contracts (Shell) (BASF) = mm Tls(z'atg\{?ros
3 v % d d Munchmunster T = H

u eman (LyondellBasell) o
'g' PP y - Feyzin Burghausen gc.hwechat Dariube
ot st s s 2k o e mm
hubs (Repacl) u Rijeka
Bilbao Berre (MoL) ®
(Repsol) (LyondellBasell)
|
Lavera
Tarragona (Ineos)
] (BASF / Sonatrach) 8 M Tarragona
Sines B (Repsol)
(Repsol) W Tarragona
Puertollano (Dow)
La Rabida (Repsol)
(Bt San Roque Sarroch
B (Moeve) (Saras)

Corinth
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[ Steam Cracker

B Refinery

I Propane
Dehydrogenation

(PDH)

Ploiesti
(Petrotel)

Petromidia
(KMG International)

Aspropyrgos CA
(MotorOil Hellas) (HELLENiQ Energy) [SLLS



BUILDING BLOCKS

Butadiene: The rubber molecule

1.7 Mt 1.3 Mt
EU Production EU Spare Production Capacity
Top Producing Countries Top Producing Companies

a0 NEH © evonk
@ |\LY5 LyondellBasell

PBR: Raw material for tires,
intermediate in the production of ABS
resin used in electronics and car parts

‘ SBR: Primarily used in tires and tire
EU Consumption

products, also used in adhesives,

sealants, coatings for wires and cables

Adiponitrile: Intermediate chemical ultimately
used in the production of Nylon 6,6 used in

engineered plastics, furniture, carpets, clothing

PBR: Polybutadiene Rubber, SBR: Styrene Butadiene Rubber, SB latex: Styrene Butadiene Latex,

SB latex: Foam rubber, adhesives,

sealants and paper coatings

Others: Others includes thermoplastic
elastomer, ABS resin, nitrile rubber, CR,
MBS resins, styrenic block copolymers,
nitrile barrier resins, K-Resin®©, and specialty

polybutadiene polymers

ABS: Acrylonitrile-butadiene-styrene, CR: Polychloroprene (neoprene) rubber, MBS: methyl methacrylate-butadiene-styrene

Source: American Chemistry Council




CONCENTRATION AS SYSTEMIC RISK

Two countries and four firms
hold most EU butadiene

ww >50%
AR of EU capacity in Germany + the Netherlands
~55%
held by the top four: INEOS, Dow, Evonik, LyondelBasell
Evonik (320 kt'y) & Kralupy (130 kt/'y) —
no crackers of their own
105Kty

Dow Bdéhlen scheduled to close by 2027

new unit under construction
(Orlen—Synthos, Dec 2025)

Sines
(Repsol)

250 kty
125 kty
25 kty

Puertollano
(Repsol)

Moerdijk

Terneuzen(She”)

(Dow)

Antwerp

(Evonik) Geleen
(Aequita)
Antwerp llI
(BASF)
K-Worringen
(Ineos)
Wesseling

. (LyondellBasell)
Gonfreville

(Total Energies)

Ludwigshafen

(BASF)
@

Feyzin
(Total Energies)

Berre .
(LyondellBasell) avera
(Ineos)
Tarragona
(Repsol)

Tarragona
(Dow)

.17

Porvoo
(OMV / Borealis)

Plock
Marl (Orlen)

(Evonik)
Boehlen .
(Dow)
Kralupy
‘ (Butadiene Kralupy)
Burghausen

(OMV / Borealis) ‘
Tiszaujvaros

Schwechat
(MOL)

(OMV / Borealis)



BUILDING BLOCKS

Benzene: Cornerstone of the aromatic value chain

5.6 Mt 4.4 Mt
EU Production EU Spare Production Capacity >
Top Producing Countries Top Producing Companies

~82() O

L -w
moeve ExonMobil

B EB: Intermediate input for packaging (PS), tires
(SBR)

B Cumene: Intermediate input for polycarbonate
6 Mt plastics & epoxy resins (BPA) and industrial

EU Consumption

solvents (acetone)

[l Others: Others includes Alkylbenzene,

Nitrobenzene and Cyclohexane

EB: Ethylbenzene, PS: Polystyrene, SBR: Styrene Butadiene Rubber

Source: Petrochemicals Europe, CATF Analysis



https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/
https://www.petrochemistry.eu/about-petrochemistry/petrochemicals-facts-and-figures/european-market-overview/

CONCENTRATION AS SYSTEMIC

Half of EU benzene
capacity sits in two
countries

>50%

of EU capacity in Germany +
the Netherlands

+'T'¢
AR

52 - 12

52 producing sites; 12 make on-purpose
benzene from toluene

Dual squeeze

cracker + refinery closures cut
both feed streams

~300 ktly

Dow Bdhlen closure by 2027 hits
the EU's largest producer

RISK

@ Pygas @ HDA ol
@ Reformate @ Disproportionation (Borealis)
Coke Oven Gas
Botlek
(ExxonMobil)
Terneuzen
GBS/ \oerdijk
(ELED) Heide
\ 2 . (Klesch)
Lingen
Antwerp (BP) Tamoil Schwedt
Antwerp (Total Energies) " (Holborn). (PCK Schwedt)
(BASF) Zelzate Gelsenkirchen .
(Rain Carbon) (Arsol Aromatics) . Leuna (Total Energies)
Geel _G.elsen- Bohlon ‘ Z;‘:I::)
(8P) Geleen kirchen (DOW) ®
(Aequita) (Klesch) .
itvinov
(‘ Rheinland ‘—Dormagen «(Orlen)
- (Shell) —L ( (Ineos) Valasske Mezirici
Normandy (DEZA)
(Total Energies) ' | Hnil
ratislava
Ludwigshafen ‘ ® (MOL Group)
(BASF)
Burghausen ' Szazhalombatta
o ©my) Schwechat @ woL crow Calatl
(Liberty Steel Galati)
Feyzin
(AP Feyzin)
o
Puertollano Petrobrazi
(Repaol) Lavera (OMV)
‘ . (Ineos)
Tarragona
La Rabida (Repsoi)
(Moeve)
‘ San Roque Sarroch
(Moeve) . (Saras)
(oF,
TF

" There are four plants that collectively produce ~5% of the EU’s benzene via the coal route rather than from petrochemical feedstocks: they process crude benzol recovered as a by-product of coke oven gas from
steelmaking or coking operations and refine it through hydroge nation and distillation into market-grade benzene, toluene and xylenes.



BUILDING BLOCKS

Methanol: The unsung building block behind everyday life

0.8 Mt 0.3 Mt
EU Production EU Spare Production Capacity
Top Producing Countries Top Producing Companies

TotalEnergies

.\

B Formaldehyde: Resins, adhesives, wood Biodiesel (FAME): Renewable diesel blend
panels and construction materials stock via vegetable oil transesterification
7 Mt B MTBE: Gasoline octane booster and B Solvents: Industrial cleaning, coatings,
EU Consumption oxygenate additive antifreeze and direct process solvent
—\

Acetic Acid: Paints, adhesives, synthetic Il Others: Includes DME, methylamines,
fibers and PET packaging MMA and agrochemicals

MTBE: Methyl tert-butyl ether, PET: Polyethylene terephthalate, FAME: Fatty Acid Methyl Ester, DME: Dimethyl Ether, MMA: Methyl methacrylate

Source: Methanol Institute, BNEF, CATF Analysis




THE SECOND, QUIETER SUPPLY LOSS

Refineries are a hidden
petrochemical supplier
and they're closing too

refineries produce aromatics
from reformate

& 22

produce propylene (FCC units,
plus 2 via metathesis)

- 22 +2

o) integrated refining +
o 15 petrochemical sites
specialty refiners (bitumen,
solvents, heavy fuels)

Y 8

@ Refinery 400kbpd
o— Biorefinery @ 100kbpd
Specialty Refinery 10kbpd

" Oren’s Plock and OMV’s Burghausen refineries

Map source: Public company records, Concawe, CATF Analysis

Pitea
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VPR
NRC Pernis . P ET
Zeeland Rotterdam
, Rotterdam Lysekil . Nynasham
Antwerp { Gothenburg
Antwerp Gothenburg
Fredericia .
® @ Kalundborg . [acs IS\
Heg.ie
@® Whitegate
) Brunsbuttel .Gdansk
Wilhelmshaven @ Holborn
Salzbergen @ Lingen . Schwedt . Plock
.Gelsenkirchen
. Leuna
Normand Litvi
, Neuhof .. itvinov
Port-derome  Rheinland
f_. Kralupy
Donge
‘ MiRO- Ingolstad Schwechat
Karlsruhe  Bayern Oil ? . Bratislava
Burghausen Danube
@ Feyzin @ .
La Coruna Bilbao Sarpom Porto Marghera
Sannazzaro " e
Busalla —e @ Rijeka Vega Petromidia
Fos-sur-Mer Petrobrazi @ Petrotel
Lavera )
ASESA Livorno @ Ancona
Sin.es Puert.ollano Tarragona. La Mede Ravenna @ Neftohim Burgas
Castellon
La Rabida @ Thessaloniki
. . Sarroch . Taranto
Cartagena
San Roque

Milazzo .

Augusta
Gela— .:IfSAB

Elefsina CA
‘Asmowrgos TF

Corinth



THE SHAPE OF THE ASSET BASE

Integration made Europe efficient and now makes it fragile

SR
No Naphtha s Crude ol
o v —
I N\
Steam | Power  iee—)
iqonv Heavy oil /Fuel gas Bitumen MEEWM BRUGES
\ EBitumenwark GmbH
“.‘ “ {\ / "DK
Ve ~ ‘\ ‘\I 4 A Nord Pas de Calais
Hydrogen | Oxygen i) \ / Benzene Heart Cut
Nitrogen  ie—) Propylene TS
L DoMO e
\ -
SR _— | T
Synthetic gas
Q' Hydrogen sulfide Methanol
uadrimex | ENSTMAN
- s t 4
Concentrated Fragile
T4 Y 9
AR ~150 chemical parks, but One closure can undermine

Site Integration at Leuna, Germany — Source: Total Energies | Antwerp, Rotterdam, Rhine, Ruhr Area pipeline network — Source: Port of Antwerp

the viability of an entire
cluster around it.

output is weighted to a few
large, deeply integrated
clusters.

NORWAY

Naphtha, Condensate

Liquid hydrocarbon

@ Rotterdam @ Ethylene
. Propylene
R"‘e'“berg @ Crude oil
Terneuzen Hiliarenbseic Hydrogen
g Nitrogen
‘ ‘\G:r:ssem.’eﬂo [ GERMANY ] 2 Lor:égen
— Beringen Leve(kusen

@ Genk

ot -
Smard Geleen —\
Eynatten

Bonn

Blaregnies Jemeppe-sur-Sambre

®
Waziers Maubeugé BELG'UM :::’:‘kfur(/
\J
N
l
Karlsruhe Ludwigshafen
Burghausen

Refineries, crackers, parks and pipelines
function as a single cross-border system
sharing utilities, logistics and by-product
streams, an ecosystem.
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Learn more:

catf.us

Thank you

info@catf.us

Connect with us:

@cleanaircatf

WO XO

CA CLEAN AIR
BB TASK FORCE
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