The European Chemical
industry

A vital part of Europe’s Future

SEll Conference-Sept 2022

William Garcia-Cefic

The European Chemical Industry Council, AISBL — Rue Belliard, 40 - 1040 Brussels — Belgium - Transparency Register n°64879142323-90




European and
Global Insights

The European Chemical Industry Council, AISBL — Rue Belliard, 40 - 1040 Brussels — Belgium - Transparency Register n°64879142323-90




Europe is the
second-largest
chemicals
producer in the
world

World chemical sales by country: top 10
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A very competitive
global market,
indispensable to four
large European
Members States’
economies

EU27 share of global chemicals market
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EU27 chemicals sales 2020 EU27 chemical sales 2020
Consumer chemicals 13.5%
€499 billion
€499 billion
" Specialty chemicals 28.3%
Auxdliaries for industry 15.5%

Paints & inks 8.1%
Crop protection 2.5%
\_ Dyes &pigments 2.2%

Source: Cefic Chemdata International Source: Cefic Chemdata International

Petrochemicals 26.4%

Basic inorganics 13.0% |
Other inorganics 5.1%

-— Industrial gases 2.7%

.7 Fertiizers 5.2% J

Polymers 18.8%
Plastics 16.7%
Synthetic rubber 0.7%
Man-made fibres 1.4%



Customer sectors of the EU27+UK chemical industry (2017)

Wholesales
& retail trade;

\ Agrilsulture,
unting,
forestrgy 8.0% R&D and other
and fishing .

business activities

, Thriving
" European value

work

By

chains depend

Rubber and plastics products 15.5% Computer, electronic and optical equipment 2.4% -
Construction 5.1% Fabricated metal products 2.4% O n C e m I c a S
Pulp, paper, paper products, printing and publishing 4.3% Electrical machinery and apparatus, nec 2.2%
Coke, refined petroleum products and nuclear fuel 3.6% Other non-metallic mineral products 2.0%
Textiles, textile products, leather and footwear 3.5% Machinery and equipment, nec 1.8%
Food products, beverages and tobacco 3.3% Manufacturing nec; recycling 1.7%
Motor vehicles, trailers and semi-trailers 3.0% Other manufacturing 2.2%
Basic metals 2.6%
Sources: ICCA report 2019, Catalyzing Growth and Addressing Unless specified, chemical industry

Our World's Sustainability Challenges (Oxford Economics) excludes pharmaceuticals




I EU27 chemicals trade* flows with top 10 partners (2020)
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Chemicals in EU27:

4th largest turnover
15t in added value
2"d largest Employer
15t in investment

Top 10 sectors: turnover (€ billion, 2018)

Top 10 Sectors: added value (€ billion, 2018)
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Top 10 sectors: investiment (€ billion, 2018)
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Occupational Safety
accidents and
Environmental
releases in decline
since 2010

EU27 number of accidents* at work:
chemicals versus manufacturing
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*Data include only fatal and non-fatal accidents involving more than 3 calendar days of absence from work.

A fatal accident at work is defined as an accident which leads to the death of a victim within one year of the accident.
The incidence rate of non-fatal or fatal accidents at work is the number of serious or fatal accidents per 100,000 persons in employment.
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Accidental pollutant releases by the EU27 chemicals industry
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* Slovakia did not report data under the EU Registry. Data for Germany, Latvia,
Lithuania, Liechtenstein, Lithuania, and Portugal are incomplete for 2018 and 2019
Data for Italv. Malta and Switzerland are incomplete for the vear 2019.
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Total scope 1 GHG emissions* by the EU27 chemical industry

per type of GHG

Millions of tonnes (CO; equivalent)
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Source: European Environment Agency (EEA), “Germany and Malta
did not separately report GHG emissions from combustion
of fuels in the chemical sector.

EU27 methane and non-methane volatile organic
compound (NM-VOCs) emissions to air

Non-methane volatile organic compounds (1000 tonnes)
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Source: European Pollutant Release and Transfer Register (E-PRTR)
* Slovakia did not repert data under the EU Registry. Data for Germany, Latvia,
Lithuania, Liechtenstein, Lithuania, and Portugal are incomplete for 2018 and 2019.
Data for ftalv. Malta and Switzerland are incomolete for the vear 2019.

GHG emission and production by the EU27 chemical industry
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Acidifying emissions to air by the EU27 chemicals industry

Acidifying emissions (1000 tonnes)

Production index
== Greenhouse gas emissions index

Saurce: European Environment Agency (EEA)
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Total Nitrogen & Phosphorous emissions to water
by the EU27 chemicals industry
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Total organic carbon emissions to water
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Dependencies




An energy intensive
sector, the EU
Chemicals Industry
puts efficiency at the
core of operations
...yet, heavily
dependent on gas
and oil

Specific energy consumption* chemicals vs total industry
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Renewable energies consumption
by the EU27 chemical industry
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Total energy consumption in the EU27 chemical industry
by source (%)

50.8 million tonnes
of oil equivalent
(2019)

W G Solid fossil fuels

B Electricity Non-renewable waste
Heat Renewables and biofuels

Oil and petroleum products (excluding biofuel portion)

Source: Eurostat

Energy consumption in the EU27 chemical industry
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Oil and Gas
end up

mostly in
Chemicals
Molecules

306 127

590

\_2735

m Oil and petroleum products (including Naphtha)
m Natural Gas
m Electricity
Heat
m Solid Fossil Fuels

Natural Gas
( 1542PJ)

® Energy Use ® Non-Energy Use

. 12%
Oil °

(2735PJ) ‘

88% /

B Energy-Use Non-Energy Use

® Ammonia from
Haber-bosch from
NG

m Hydrogen from
Steam Methane
Reforming

m Methanol from
Natural Gas



Exposure to Russian Natural Gas Supply Disruption
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Potential Exposure to Russian Oil Supply Disruptions
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Despite Gas Supply Risk, Oil-Based Steam Crackers in Europe Secure Feedstock
for Chemical Production

Steam cracker landscape in Europe
ETHYLENE CAPACITY (NAMEPLATE CAPACITY) [KT/YEAR]

Total ethylene

capacity =25 MT (2021) 0 500 1,000 0 500 1,000
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ouv >
Steam crackers = oMV e
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Bubble size @ =600 kt Ethylene capacity, 2021 @ Oil based @ Gas based ~40% of European steam cracker ethylene capacity (10 Mt) in
Risk of gas supply shortages M Significant Low countries w/ significant dependence on Russian gas (as energy
source), yet steam crackers use mainly oil as feedstock

Note: Rounded figures, only steam crackers shown

Source: BCG analysis



Soaring gas prices hit Europe chemicals, fertilizers

Capacities in ‘000 tonnes/year put next to product impacted in green, updated on 16 September 2022
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Total Ammonia European production curtailed to 353 | Achema- UAN (1,300}, Ammonia (1,100), NPK (1,000), Urea (375}, Capro [171), Mylon & (140),
Urea (TB5), AN (651), CAN (540), Reduced praduction,
Netherlands One Ammonia line down, tempararily Capro, Nitrogen fertilizer and Nylon 6 production
Yara Sluiskil - L'rea (1,300), Ammania (1,700), . shutting down all production from 1 September shut dowr in Tarmow and
Reduced rates, total Ammenia European production curtailed to 35% \ Lifosa - Mertilizers (3,241.3], reduced production at Pulawy,
OCI - Ammonia (§50), Cne Ammonia line down Suspended production Melamine production shut at Pulawy,
Fibrant - Capro {270], Reduced rates, technical issue on ane line Mitrogen production cut to 43% at Kedzierzyn
OCI BioMCN - Methanol {1,200), Shut down Anwil - Mitrogen fertilizers (965),
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Facing Head
Winds in Europe




Global Chemicals :

At a competitive
disadvantage vs. USA,
ME and fast-growing
regions

Average chemicals production growth per annum (2010-2020)

EU27 chemical industry production

=3 - -
g 2 5

[EU27 production index (2015 = 100)
&

85

20 F g 1
oy : <
= =
58 £ 10
H g 8.1
10 E ‘é" 8 -
g ks
58 =
& g ¢
a
| 47
0 &, 41
g
-5 =
| 2 20
-10
01
|15 0
Jan18  June 18 Dec 18 Junel9 Dec 19 June 20 Dec 20 June 21 04 06
= Production index (201.5-100), Left Hand Side (LHS) 2 14 21
Praduction % change (y-o-y), Right Hand Side (RHS) . ) . . -
China Russia India South EU27 Brazil Japan USA Mexico
Souree: Cefic Chemdats Intemationd Korea

Source: Cefic Chemdata International

Ethylene cash cost of regional steam crackers
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ECC measure provides an assessment of the ex-works cash margin obtained for the product over raw material costs, credit for
selling co-products and key variable manufacturing costs, including power and steam, chemicals and catalysts.



Investments in the EU
27 Chemicals lagging...

...China and US leading

the race

Capital spending in the chemicals industry by region: 2020 vs 2010

Rest of Europe*

EU27
@

China

&,\ Japan
“_ South Korea
@/@ Rest of Asia***

NAFTA™

N_Latin America
@ Rest of the world

. 2010 chemicals capital spending (€ billion)
2020 chemicals capital spending (€ billion)

Source: Cefic Chemdata International
* Rest of Europe covers UK, Switzerland, Norway, Turkey, Russia and Ukraine
** North American Free Trade Agreement
*** Asia excluding China, India, Japan and South Korea

Chemicals capital spending by country, 2020 vs 2010
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Source: Cefic Chemdata International
* North American Free Trade Agreement
** Rest of Europe covers UK, Switzerland, Norway, Turkey, Russia and Ukraine
*** Asia excluding China, India, Japan and South Korea

Page 21



R&I spending in the chemicals industry by region: 2020 vs 2010

EU27 is the second
largest R&I investor in & e
the world R

2020 R&l spending (€ billion)

@ Rest of the world

Source: OECD and Cefic Chemdata Intemational

o000 b u t C h i n a O u t p a Ce S a I I Chemicals R&I spending by country, 2020 vs 2010

2010 (% of total) 2020 (% of total)

other regions =l
em—rt . 3
%Z]L\l”/ ‘ 29.4%

3.9%
22.5% ‘EZB .9 b||||on’ 243%  164% €47.7 billion

22.1%
China W india — 19.6%
EU27 UK 17.1% )
Japan Switzerland
USA Brazil
South Korea Rest of the world
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On top of the license
to operate, chemical
companies are
witnessing a wave
of cost increase

Typical production cost structurel
(process industry player)

EEX futures, TTF March 14th 2022

148

+48%

+50% 2.5x >10%

126
1
2 110
N

Total production  Futures market Raw material

costs increasing  energy cost at increase due to (/

by 50% over the  double to triple inflation, scarcity i

last months levels versus and supply Other

2021 issues

2021 Current Current Current Current
1. Fraction of total cost in 2021 for electricity 5% (60 EUR/MWh),
gas 5% (20 EURIMWH), CO2 2.5% (50 EUR/MWh) - electricity +1M +ly +2y +3y
price assumed double of natural gas price including CO2, CO2

price evolving to 100 EUR/ton for future years

McKinsey & Company 91



Perspectives
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Geopolitical tensions are increasing the
probability of decoupling

US decoupling forces China decoupling forces EU concerns
» Pressure from politics and » Drive to maintain domestic Very integrated into global value
business community: anti- control (e.g., data) chains with China and the US
dumping, export controls, _ _ o ) )
tariffs, etc. » Technological decoupling as Expectation is that US will continue
greatest challenge (limited near- to put significant pressure on
» Backlog of trade adjustment term options for self China
costs sufficiency/diversified sourcing) )
EU focused on “open strategic
= Confluence of concerns of trade = Restrictions on access to dollar- autonomy,” strengthening its
hawks, human rights hawks, and  based trade would significantly capacity to pursue its interests while
national security hawks threaten China’s ability to engage continuing to work with global
internationally partners around the world

Source : McKinsey




Major trends

significantly
accelerated

Volatility of the macroeconomic context

 Dampened growth environment, much more differentiated
* Inflation soaring, volatility increased

* More frequent and longer supply chain disruptions

» Decoupling, de-globalization, re-regionalization?

The sustainability transformation

e Scope 1, 2, and 3 decarbonization driven by regulatory and consumer
pressure, for real and not limited to Europe

e Circular economy massively accelerating
* Downstream demand with significant (product) portfolio effects

Core technology and digital transformation
e Digital transformations finally unfolding in chemicals
* Overdue large-scale modernization of core tech (ERP, data, analytics)

Talent and capabilities
e Talent scarcity and attrition
e Upskilling/reskilling

Source: McKinsey

McKinsey & Company
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Decarbonization is becoming a pre-requisite for industrial companies’

license to operate

Acceleration
In aspiration
1,500+ companies globally have set a net-zero emissions target —

Thatis a 3X Increase since the start of 2020

= \ 2/ S, An ©
= opNe oooo
Significant value-at- Shifting customer Increasing investor Bolder Talent moving
stake expectations requirements environmental to sustainable
regulation companies
~ e 0, - 0, 3 0, _
5-10% of EBITDA 15 30/0. price 38% of assets 30-50% corporate 25-50% less
premiums turnover

profits at risk

Source: CDP Climate Change Report 2019, McKinsey analysis McKinsey & Company 90



Chemical companies are at the brink of a
larger scale technology modernization

From... To...

... tailor-made environments for ... a modern backbone that supports
lighthouses (to bypass current technology ambition at scale
limitations)....

... complex architectures and inefficient ... lean, modular architecture and

legacy processes automated, efficient processes

... fast growing IT costs with a bias ... Skewing investments into modernized,
towards investments into inefficient flexible systems ("change" vs. "run")
legacy systems

... monolithic, inflexible systems ... a flexible tech stack as strategic asset,

supporting technology-centric business
capabilities and portfolio management

... Siloed organizations with IT as a ... digital native workforce in business
"support function" and technology that seamlessly
integrates technology into everyday work

McKinsey & Company
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The “skills of the future” are technological, but also socio-
emotional and higher cognitive

McKinsey Global Institute Analysis, all sectors

United States and Western Europe

Hours, 2016
billion

Physical and manual skills 203

Basic cognitive skills 115
Higher cognitive skills 140
Social and emotional skills 119
Technological skills 73
Total hours, billion 650

-14

-15

Change in number of hours
2016-30, %

24

55

Though technological
are key, higher cognitive
and socio-emotional will
also be in demand in the
future

Research also finds that
the shifts in exact skill
needed is accelerating,
so meta skills like
adaptability are critical

Importance
Lower NI Higher

Source: McKinsey Global Institute analysis

McKinsey & Company 27
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Customer sectors of the EU27+UK chemical industry (2017)

Wholesales
& retail trade;

\ Agrilsulture,
unting,
forestrgy 8.0% R&D and other
and fishing .

business activities

, Thriving
" European value

work

By

chains depend

Rubber and plastics products 15.5% Computer, electronic and optical equipment 2.4% -
Construction 5.1% Fabricated metal products 2.4% O n C e m I c a S
Pulp, paper, paper products, printing and publishing 4.3% Electrical machinery and apparatus, nec 2.2%
Coke, refined petroleum products and nuclear fuel 3.6% Other non-metallic mineral products 2.0%
Textiles, textile products, leather and footwear 3.5% Machinery and equipment, nec 1.8%
Food products, beverages and tobacco 3.3% Manufacturing nec; recycling 1.7%
Motor vehicles, trailers and semi-trailers 3.0% Other manufacturing 2.2%
Basic metals 2.6%
Sources: ICCA report 2019, Catalyzing Growth and Addressing Unless specified, chemical industry

Our World's Sustainability Challenges (Oxford Economics) excludes pharmaceuticals
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Thank You !

Contact :
William Garcia
Cefic
wga@cefic.be

About Cefic

Cefic, the European Chemical Industry Council, founded in 1972, is the voice of large, medium and small chemical companies across
Europe, which provide 1.1 million jobs and account for 15% of world chemicals production. Cefic members form one of the most
active networks of the business community, complemented by partnerships with industry associations representing various sectors in
the value chain. is available on the Cefic website.

Cefic is an active member of the International Council of Chemical Associations (ICCA), which represents

chemical manufacturers and producers all over the world and seeks to strengthen existing cooperation with global organisations such
as UNEP and the OECD to improve chemicals management worldwide

The European Chemical Industry Council, AISBL — Rue Belliard, 40 - 1040 Brussels — Belgium - Transparency Register n°64879142323-90



https://cefic.org/about-us/membership/

Governments allocated funding (Sep 2021 - Jul 2022) to shield households and businesses
from the energy crisis
Last update: 10.08.2022

lof2
https://www.bruegel.org/dataset/national-

@ Percentage of GDP @ Allocated funding (bn) policies-shield-consumers-rising-energy-prices

6% ® 60 bn
5.5% 55 bn

5% ® 50 bn

Total support: 280 bn €

4.5% o 45bn

4% 40 bn
3.5% 35 bn

3% 30 bn
2.5% 25 bn

2% 20 bn
1.5% 15 bn

1% 10 bn
0.5% IIIII... 5bn

0% . . LY =®=  (bn
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Manufacturing and chemicals moved to opposite direction

In June 2022, EU27 manufacturing
production increased by 3,9%
compared to June 2021. The analysis
of the first half of 2022 shows that
output was 1.4% above 2021’s level
(Jan-June),

On the chemicals side, figures are
less positive, output in June was
2,7% below 2021’s level, and
1H2022 was 0,7% below the first half
of 2021.

Chemicals and manufacturing move
to opposite direction during the first
half of 2022. Chemicals is most
impacted by the energy crisis than
the overall manufacturing sector.

=100)

Production Index (2015

115
110
105
100
95
90
85
80
75
70

EU27 Production Trend: Chemicals Versus Manuacturing

= E 27 Manufacturing
=—=EU27 Chemicals

Source: Eurostat and Cefic Analysis Aug-2022

Source: Eurostat and Cefic Analysis-August 2022



Gas supply to corridors and flow to Europe (source: ENTSOG Dashboard)

Timeline

10/1/2021 8/12/2022

O O

4000

i

h N

Friday, August 12, 2022
Caspian 35781

z \ M‘J ALY N ay ' v "‘\___N Fast 1303.98

= UJ\VU\["V ' \ NG 3053.95

2000 North Africa 1077.42

@® North Sea 270023

1000 mr ...YW Q. UK 984.69
Ay AN VLY A A |

Mov 2021 Jan 2022 Mar 2022 May 2022 Jul 2022

Corridor ® Caspian @East @ LNG @®North Africa ® North Sea ® UK
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https://gasdashboard.entsog.eu/

______ DUTCH TTF NATURAL GAS CALENDAR MONTHFUTURE> =~~~ & o

321.415
5 300.000

25 Aug 22

275.000

250.000

225.000

200.000

175.000

150.000

125.000

100.000

75.000

50.000

N°F TradingView
25.000
Oct 3 2022 Mar Apr Jun Aug

@

Source: https://www.tradingview.com/symbols/NYMEX-TTF1%21/
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Electricity
prices as of

26/8/2022

source: https://euenergy.live/

AT Austria

BE Belgium
BG Bulgaria
cz Czechia
pe Germany
pk Denmark
EE Estonia
ES Spain

FI Finland

707.23

700.41

402.03

703.26

682.89

699.44

468.19

179.93

468.19
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Portfolio effect — more focused and/or "greener" companies more
likely to show higher TRS performance

Total return to shareholders —we see a higher TRS performance in companies....

@ ... with more focused portfolios? @® - with more bio-based, recyclable @ .. exposed to sustainability
or low-carbon product portfolios2 tailwindss3
16% 15%

12%

10%
9%
7%

Focused Less focused More sustainable Less sustainable Sustainability tailwinds Neutral or sustainability
product portfolio product portfolio headwinds

Focused players make more than 80% of their revenues in maximum 2 chemical segments, CAGR 17-21

More/less than 25% of sales in biologic, recyclable or low-carbon products, CAGR 16-20

Companies with sustainability tailwinds are e.g., in Evs, energy storage, water reduction, energy efficiency, natural ingredients, circular packaging, while companies with sustainability headwinds are oil&gas, ICE automotive, guns,
ammunition, tobacco. See back-up for details, CAGR 16-20

wh e
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i ¥ llustrative

Drawing a long-term investment timeline . Mustrative
12025 2030

Generic bans phasing out most harmful substances for consumer uses

i
For a detailed overview, see
"PKUI"U)tLl;.)I:QUtNLIN(J
OF THE CSS OBJECTIVES ')_

: Roll-out restriction roadmap ! i
|
I
|
|

; i
i | Other restrictions/authorisations under REACH
‘ \

Targeted application of MAF ‘

UNTIL 2030" (next slide)
|

N e e e = -

| Polymer registration

All product
categories
finalised

ESPR product-
specific regulations for
at least 30 products

standards
and labels

T

_y

Define BAT for New i : i
new industrial activities | i :
activities apply BAT I i i

: i

Transformation Plans for energy-intensive industries

20% of carbon sources
from non-virgin fossil

Ukraine crisis Climate-neutral

Price of NG chemical production
reaches 5Mt removal ,
170€/Mwh ETS emission reduction :

(vs. 22€ in 2019) =-61 % vs. 2005

@ Biomass (e.g. Residues, woody biomass..) Pyrolysis oil New resource consumption* Clean hydrogen from large-scale infrastructure ~ CO2 from the atmosphere?> 40

Methanol from CO2 + H2 or biomass (via syngas),
Methane pyrolysis, Waste pyrolysis

Technology deployment* Electrified naphtha steam cracking >




