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Castings are present in almost all products

Ferrous and Steel Non Ferrous

vdi-nachrichten.net, stolle.net, hh-moelln.de, wiw.de, german.alibaba.com, duester-guss.de, emg-casting.de, guss.de, kappes-guss.de, BDG,
heise.de/hintergrund/Karosseriefertigung-Gigacasting-Alles-aus-einem-Guss-9597804.html
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Target groups

* Foundrymen

* Youth (image)

* Youth (apprenticeship)
« General Public
 Foundry Journals

* (Inter)national newspapers

« Politicians, government

=»each with different approaches and media

VALUN KAYTON SEMINAARI 2025 - The Situation of the European Foundry Industry 4




§

—

] -y

GUSS IST ALLTAG




If the question is not

Do we need castings?

* Let us try another approach:

Do we need the foundry industry in Europe ...
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YOU CAN’T CHART A COURSE

IF YOU DON’T KNOW
WHERE YOU’RE STARTING FROM
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GDP Development Rate

Germany facing historical weakness
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GDP-Accounts
June 2025

%
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Production Trends in Germany
Foundry industry records the sharpest decline

110 ~

@ last 3 months
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Manufacturing Production in Europe
Germany underperforming

Last 3 months vs
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Foundry Production in Europe
All regions with major losses

Last 3 months vs
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Incoming Orders — German Foundry Industry
Casting demand is decoupling from customer industries

1207 change (%)
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Foundry Industrial Production Ranking

World Share*

Volume Square 5
Productivity Place 1

Germany
4 %

Quelle: nationale Verbande, CAEF, modern casting; *2021; ** 2023
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Why Closed Value Chains Matter for Europe’s Foundry Industry

« Industrial Backbone of Transformation
* Foundries provide the essential cast components for Europe’s clean-tech
industries, from wind turbines and e-mobility to circular infrastructure.
Without them, the energy transition remains an empty shell.
« Strategic Autonomy, Not Autarky
+ Closed value chains do not mean isolation. They mean control over
critical production stages, ensuring reliability, quality, and traceable CO,-
footprints across borders.
* Resilience through Proximity
» Afoundry network within Europe shortens transport routes, lowers
emissions, and safeguards supply security. Every tonne cast in Europe
strengthens industrial sovereignty.
« Survival Question for Europe’s Industry
*  Which foundries will survive — and where will Europe source its
transformation materials if they don’t? A resilient Europe needs a resilient
foundry base.

—>Resilience starts where metals are made
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Which challenges do we have to overcome?

& DEINDUSTRIALISATION NEW WORK TRANSFORMATION

DEGLOBALISATION DEMOGRAFICS & H DIGITAL
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Electric Energy Prices

€ Ct./kWh

Germany
Switzerland
Belgium
Ireland
Italy
UK
Czech. Rep.
Denmark | —— 0,33
France I —— (0,31
Austria I ——— 0,31
Estonia I — 0,27
Kenia | — 0,26
Netherlands I 0,26
Portugal I 0,25
Slovenia I —— 024
Australia | — 0,24
Japan I —— 0,23
Spain I —— 0,23
Polang I —— 0,23
Slovakia | — 0,21
Sweden | — 0,21
Greece IE—— 0,21
Canda I 0,18
USA I— 0,18
Finnland I 0,13
Iceland I  O,17
Romania I 0,17
Norway I 0,15
Malta I 0,15
Sout Korea IS 0,13
Brasil I 0,13
China I 0,08
Russia IS 0,06

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45

VALUN KAYTON SEMINAARI 2025 - The Situation of the European Foundry Industry



Fit 4-55 package unchanged: target -55% GHG emissions by 2030

Long-term
perspectives of
the ETS

EU Carbon
Removals and
Carbon Farming
Regulation

(CRCF)

RED 3

(Renewable Energy
Directive)

and other related

implementing acts,

at EU and national
level

Corporate
Sustainability Due

Diligence Directive
(CSDDD)

Emission trading

Corporate
Sustainability

Reporting Directive
(CSRD)

» embeds itself in a mix of instruments
* is the central instrument of EU climate policy
» Also provides for CCS and CCU!

Regulations in emissions trading
+ are strongly influenced by other regulations — for example

from the RED

(kleine) Auswahl der Fit-4-55-Rechtsakte auf
EU-Ebene 2023/24

Green Claims

Directive

« directly and indirectly influence other obligations - for
example, reporting under the CSRD (MRV)

» Effect of the price signal also outside of emissions trading —
not only, but also auction proceeds and their use (financing

effect)

DECARBONISATION

EU Climate Protection Regulation
Article 2 (1):

Goal of climate neutrality: The EU-
wide emissions of (...) Greenhouse
gases must be removed and offset by
2050 at the latest, so that emissions
are reduced to net zero by that date.
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"We are determined”...

 Reduce CO2e emissions by 20% compared to 2019 per vehicle through supply chain by 2030
* Increase in renewable energies at suppliers

» 60% of suppliers have proof of Science Based Targets (SBT) or B rating in the Carbon Disclosure
Project (CDP)

Mission: Zero

» Every vehicle should leave as small a CO2 footprint as possible.

* CO2-neutral production at all Audi production sites from 2025

i CO2-neutral production of the Taycan

;? # * Reduction of CO2 emissions along the value chain

« CO2-neutral production

20% reduction of CO2e emissions per vehicle through the supply chain by 2025

» Proportion of recyclable material at least 25% with a focus on plastic, steel and aluminium

* 100% regenerable energy at Tier 1 suppliers ]
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No transformation plan without a CO2 footprint!

Federal Climate Protection Act: Reduction of greenhouse gas emissions (compared to 1990):

2045 Net
greenhouse gas
neutrality

2040

-88 %

Transformation plan as part of the corporate strategy
IED 2.0: Creation of a transformation plan for energy-intensive sectors by 2030

Upgrade from environmental and energy management to climate and sustainability
management

Highly complex, long-term process with individual sub-projects — no "master plan" available
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http://www.fotosearch.de/CSP383/k3830745/

Path 2: Electrification

» Substitution of cupola and gas heating with induction and electric resistance furnaces.

« Electrical demand rises = 58 % to = 9 TWh; gas and coke consumption decline by 60—-67 %.
» Investment cost = €4 .4 billion; viability hinges on affordable renewable electricity. RGiReod STied
* Only pathway achieving near-zero emissions by 2045.

23]

Roadmap
Treibhausgasneutralitat fir die

~#@- Scope 1 —e— Scope 2 o— Gesamt deutsche GieBerei-Industrie

EmKoks ®Gas EStrom

t

I

Emissionen in Mio. t CO,
Noow

—

=]

2021-2025 2026-2030 2031-2035 2036-2040 2041-2045
2020 2021-2025 2026-2030 2031-2035 2036-2040 2041-2045
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FRED — Carbon Footprint Calculator

VALUN KAYTON SEMINAARI 2025 - The Situation of the European Foundry Industry

FRED = Footprint REDuction Tool
FRED enables the determination of the Product Carbon Footprint (PCF) for cast products

and the Corporate Carbon Footprint (CCF) for foundry companies

DECARBONISATION

Foundries can map individual process chains as well as influencing parameters of the
production of a casting and calculate the resulting CO, emissions

FRED is validated according to ISO 14064 and 14067 as well as Greenhouse Gas Protocol (GHG)
and is a member of the Catena-X Automotive Network

Database with industrial primary data can bridge your own data
gaps

Hotspot analysis provides indication for effective CO2 reduction
measures

Simulation of mitigation measures as a planning and strategy tool

CARBON FOOTPRINT CALCULATOR
SMARTER - FASTER - EXPERT BASED




International dimension: CO2 pricing is used globally as
an instrument

ETS and Carbon Tax
Implemented or Scheduled

ETS implementad or
Scheduled for Implementation

Carbon Tax Implemented or
Scheduled for Implementation

ETS or Carban Tax

Under Consideration Washington

Cregaon £

Massachusetts T Bugaria
California Pennsyheania 4

RGGI

Narth Carolina

Hawaii Duranga
Zacatecas
Herzegovina
Jalisco
State of Mexico - Vietnam
Malaysia

Brunel
o & Darussalam

- Q,H’

Colombia —
Singapore

Indonesia u‘.p

ry

Takyo
] Saitama

Shanghai
British Calumbia
N Fujian
South Africa
Alberta . ', Taiwvan, China*
Saskatchewan - }’ = Shenzhen
’ Guangdong
Manitoba o lescept Shargher
,/New Zealand B
#— Prince Edward lsla ’ o

Nova Scotia

New Brunswick

{xiii} Instrumenits are considered “scheduled for implementation” once they have been formally adopted through legislation and have an official. planned start date. Instruments are considered “under consideration” if the government has
announced its intention to work toward the implementation of o carbon pricing initiotive and this hos been formally confirmed by official government sources. Some countries that have mec i impl d also have additional
instruments under consideration. For subnational jurisdictions only the subnational instrument is reflected.

Source: World Bank. 2023. State and Trends of Carbon Pricing 2023. Washington, DC: World Bank. doi: 10.1596/978-1-4648-2006-9. License: Creative Commons Attribution CC BY 3.0 IGO.
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Main areas of transformation

DIGITAL

& DEINDUSTRIALISATION TRANSFORMATION

DEGLOBALISATION H DECARBONISATION
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Demographic Change

Share of age cohorts in Germany’s population
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0
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—(0-14 & 65+ 15-64

Quelle: UN, Stat . BA.
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Availability of skilled labour
2024 /| Ranking from 1 - 10

DEMOGRAFICS &
NEW WORK

SHOP FLOOR TECHNICIANS ENGINEERS
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Main areas of transformation

& DEINDUSTRIALISATION NEW WORK

DEGLOBALISATION H DECARBONISATION H DEMOGRAPHICS &
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Al: How far can we go?

DIGITAL
TRANSFORMATION
Ly AT - =

T - 1 - o \x { - Y =
- e ‘-:.'—-;I Fully Autonomous 1.5x |

A

Optimus is learning many new tasks

- instructed via natural language S
PUFa N — >
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Al is not science fiction but reality

. Brett Adcock @ L X
88, @adcock_brett - Folgen
On Friday, Figure completed a 20-hour run of back-to- -
back shifts on the BMW X3 production line! DIGITAL
TRANSFORMATION

We've been running 10-hour shifts for several weeks now
and as far as we know, Figure and BMW are the first in the
world to do this with humanoid robots

5:44 nachm. - 21. Mai 2025 ©)

¥ 4.070 @® Antworten (2 Link kopier.

207 Antworten lesen
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The World is changing &

DIGITAL
TRANSFORMATION

- Process - Organisation - Innovation

Digitalisation will influence everything
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Research and development focus areas of the ReGain-Project

Resilient automotive foundries through the use of Al supported assistant for sustainable processes (ReGAIN)

T
3 Catena-X dWS  on-premise 58 ...
e e @ . o h e
Data acquisition and processing, system and platform
development (WP 1 & 2) o0
8% 0
ReGAIN Servi OCTI
. . e ervices O & 2
Cross-company manufacturing and quality €%
. AP 5 Kl-basierte integrierte Energie- und Qualitatsoptimierung
documentation (WP 1' 2& 6) g Verdichtete Prozessdaten Prgzer’;sesl;irr;it:]kt- »  Verdichtete Produkteigenschaften
2

. . . . Q
Data-driven process optimization for foundry 2 l-Propessmodeliel - J EXXB i rrodukimodelie
applications (WP 3, 4 & 5) z - Schmelzebereitstellung &

=y » Kemfertigung ‘5 » Gussteil CO,-Footprint 2
3 = Formherstellung und —aufbereitung, — EDC — — EDC —

. . o T ope Formt i E3 J0 * Gussteiloberflache
Increasing efficiency, flexibility, and resilience . Giefisimiation/S) 3 - Ronigananalyss 3
through Al assistance systems (WP 3’ 4 & 5) = Predictive Quality und Maintenance Q;.E

*
aQ
. . . . Datenakquise und -management 2; m

Internal and inter-company communication with OPC o | Daten/Systemintegration C - OPC UA Standards fiir die GieRerei
UA and Catena-X (WP 1 & 6) . g" L.E_I = Rickverfolgbarkeit (Tack-and-Trace)

oL

%_ i Catena-X Foundry Hub

0w
Standardization and Support of transfer and ﬁg, Q Formherstellung 25! Kernfertigung ;E‘ Schmelzen @ Gieflen @Wérmebehandlung

qualification measures (WP 6 & 7) Kokillenguss (KKG) Sandguss (SG) Kernpaketguss (KPG) Druckguss (DG)
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Main areas of transformation

DECARBONISATION H

DEMOGRAPHICS &
NEW WORK

DIGITAL
TRANSFORMATION
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Customer structure (t in %) — No industry without castings

2%

Non Ferrous

= Road vehicle manufacturing 2 9,

m Rail vehicle manufacturing
Mechanical engineering
= Construction industry
25 %
Steel industry

m Electrical industry

u Other

2%

Fe

Quelle: BDG, 2024, teils Schatzungen, Differenz zu 100% durch Runden bei Nachkommastellen
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Passenger Car Production in Germany

Forecast 2025: total 4.150.000 (+ 1 %)
BEV 1.391.000 (+ 30 %)

BEV share

Mio. units

i Y Lt
£
B &
||

DEGLOBALISATION
& DEINDUSTRIALISATION

50%

5,67

45%

40%
35%
Strategic Dialogue
30%
3,34
318 25% . -
, Revision of CO, emission
B 20%| performance standards
from 2025 to 2028
15%
139 10% Bgn of combustion
e engines to be put under
* . 5% | review at an early stage
0,59
0,06 0,06 0, 0,18 0,32 +81%50V +63%k +5% +30% 1/
0%

o - N w B [é)]
K=

[=]

S

=}

[=]

()

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024+ 2025*
BEV = Combustion Engine (incl. PHEV) BEV share (right scale)
Source: VDA; *forecast
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What do we need to be successful?

e a competitive product

* the actual business model
(which is more than being a
good foundryman)

* a competitive proces

e a competitive national
framework (energy, taxes,
bureaucracy...)

Bart Everson - https://www.flickr.com/photos/editor/48728796337/
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The Game Changer

— R

« USvs. EU:

=3
i

T i B

— 950% for aluminum and steel
* Including many castings

e US vs. China 7?7

NULRRRAARRR
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US Trade Politics

US is most important single export market for German industry

Germanys most important import

partners 2024

11,9%

7,2%

Global conflicts

5,9%

5,1%

150 000 000 100000000 50000000
Source: Stat. BA.

~ ~
o
| |

China USA
Netherlands France
USA Netherlands
Poland Poland
Italy China
France United Kingdom
Czech Republick Italy
Swiss Austria
Austria Swiss
Belgium Belgium
Spain Spain

United Kingdom Czech Republick
Hungary Hungary
Norway Turkyie

partners 2024

I
—
—
—
—
—
—
—
—

50 000 000 100 000 000

bdg

Germanys most important export

10,4%

150 000 000
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US Trade Politics

bdg

Foundry customers are export intensive and have a high US-share

German Exports 2024

Share of total exports in %
6 12 18

Other transport equipment
Rubber and plastics
Metals

Food

Electrical equipment
Pharmaceutical products

Electrical and optical products

Chemical products
Machinery

Motor vehicles and parts

o

200 400
Exports in bn. €

Source: Stat. BA.
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Share of US exports in Germany’s total
exports

Total

Chemical products

Electrical and opticl products
Motor vehicles and parts
Other transport equipment
Machinery

Pharmaceutical products

; 10 20 30
2024 =2008 %

- ]



US Trade Politics

Foundry industry affected by international trade distortions

19 %

Export sales tor euro area

6 4 % 2280000000

17 %

Domestic sales Expport sales with other countries
7906000000 2088000000

Source: Stat. BA. Companies < 50 employees
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BDG-Commentary

The US share of non-EU exports is around
20 %.

Directly and indirectly through customer
industries, around 10 % of sector turnover
(approx. €1.2 billion) depends on the US
market.

Half of the industry expects significant
demand effects from US tariff policy.

Rising import pressure as a result of
increasing protectionism in the US market.

G wwwgussde




Foundry Industrial Production Ranking

World Share*

Volume Square 5
Productivity Place 1

Germany
4 %

Quelle: nationale Verbande, CAEF, modern casting; *2021; ** 2023
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FOUNDRY PRODUCTION IN CHINA

6.000 25,00%
2220%
(000 :O:OOQO
15,03% ” I l 15,00%
4000 12.83% I
o 11, :”
10,00%
9"0"’0 8.92%
3.000 56
9%, "b.‘sl 0 '-l % L049 3.00%
2.000 28

0.,
P78 00%

-BCs :? % :
1.000 -5,00%
7 3880 3B80 SER0 SN0 4B0 B0 SBN0 SBR0 SBN0 (B0 SBES 4B SERS B S0 S ER0
0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

~
o

B Annual Output
(ten thousands tons)

— CTESEA 1ate

Figure: China's Casting Production from and its Share in Global Casting
Production(2001-2023)

Cumrent situation and cooperative challenges for Foundry | WFO | September 2025

-10,00%

Source: WFO Global Foundry Report 2024

2018 to 2019 slightly
decreased
2020 to 2021
recovery of
downstream demand,
51.95 million tons and
54.05 million tons,
respectively, with a




FO U N D RY P RO D U CTI O N I N C H I NA Source: WFO Global Foundry Report 2024

= Malleable Iron ™ Copper Alloy
Castines: 50 19  Castings: gw% Others: 25: 1%

B Aluminum

Current situation and cooperative challenges for Foundry | WFO | September 2025



FO U N D RY P RO D U CTI O N | N C H | N A Source: WFO Global Foundry Report 2024
MARKET ANALYSIS

= Combustion engines and
agricultural machinery

(%,
o
4
'y
o

Casting demand = [ 665: 13%
Top 5 industries in 2023 are: 1%
. AUtOmOblle " | 250;5%

= Automobile

= Engineering machinery

= Mining and metallurgical

" 1215;4% heavy machinery

\ 1.520: 29%

= Cast Pipes

Machine tool

= Railway transportation
equipment

810; 15%

= Power and electricity
equipment

= Ships

515; 10%

= Others

Current situation and cooperative challenges for Foundry | WFO | September 2025



US Trade Politics

Asia is pushing aggressively into the German market.

Trade Balance of German Castings

30 000
20 000 .
US tariffs
10 000
2017 2018 y _2519_ 1/ ;20_ ) _20_21- 2022 2023 2024 20\§
-10 000
-20 000

-30 000
Energy price shock caused tytA‘

war in Ukraine

Source: Stat . BA, Calculation BDG
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BDG-Commentary

Toxic mix of Asian overcapacities and US tariff policy:
Trade diversion is leading to significantly rising prices and
margin pressure on EU and German markets.
Germany'’s casting trade balance remains structurally negative

after decades of deficit.

Casting imports (Jan.-Jul.)

from China p from India
2024: 95.000t - 24.000t i
2025: 105.000t (+10%) 38.000t (+63%)

& T




: competitiveness as such bdg
Conclusion & Outlook : ..
is often no longer sufficient

« The question is not: Do we need castings? Or
Do we need foundries in Europe?

* The question is:

How can European foundries be competitive in the future?

= Depends

- Before Game Changer = self efficacy
- a competitive product
- a competitive proces (including Al !!!)
- the actual business model (which is more than being a good
foundryman)
- a competitive national framework (energy, taxes, bureaucracy...) 8

« After Game Changer:
- in addition protective economic measures like local content,
Safeguards and/or tariffs
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Thank you very much for your attention!

s
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