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Let’s talk about production......

China is world's largest producer
of 31 different commodities:

* 4 Iron and Ferro-Alloy Metals:
Mo, Ti, W, V

* 15 Non-Ferrous Metals:
Al, Sb, As, Bi, Cd, Ga, Ge, In, Pb, Hg,
REE, Se, Te, Sn, Zn

* 1 Precious Metal: Au

* 9 Industrial Minerals:
Bentonite, Fluorspar, Graphite,
Gypsum, Magnesite, Phosphates,
Salt, Sulfur, Tale

* 2 Mineral Fuels:
Steam Coal, Coking Coal

A 2000/2020 - declining production rates since 2000 only in Europe

[
-
+104.1%

+142.4%

EU GDP : + 40%
EU IMPORTS : + 160% World Mining Data 2022
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Total metal required produce
Element |one generation of technology
units to phase out fossil fuels

Glabal Metal
Production 2019

Copper

Mickel

Lithium

Cobalt

Graphite (natural flake)
Graphite (synthetic)
Silicon (Metallurgical)
Vandium

Rare Earth Metals
Meodymium
Germanium
Lanthanum
Praseodymium
Dysprosium
Terbium

tonnes)
4575523 674
940578 114
944 150 293
218 396 990
8973 640 257

49 571 460
681 865 986

965 183
4 163 162
5970738

235 387

196 207

16 771

291130
166,8
1.4
196,2
59,9

* Estimated from mining production. All other values are refining production values.
# Natural flake graphite and synthetic graphite was combined to estimate total production

{Source: BGR 2021, USGS, Friedrichs 2022)




Per battery (kg)

For 100 mio evs 3.5 1.5 0.8
A few more (million tons)

numbers ....

Today's 3.0 0.16 0.13
production

Extra production 116% 837% 515%




Production concentratics al raw mineral materials

Russia a
Platinum Group Metals

Canada
Cobalt

India
Graphite

USA

Antimony
Beryllium

Mexico Fluorspar
Fluorspar Gallium
Graphite
Germanium
Indium

Magnesium
Rare earths
Tungsten

Niobium
Tantalum

Democratic Republic of Congo
Cobalt Rwanda

Tantalum 5 Tantalum

South Africa

Platinum Group Metals




CHINA > 2/3 OF PRODUCTION OF 9 CRMS
> 1/2 OF ANOTHERG 15 / 34

B R I CS > 2/3 OF THE PRODUCTION OF 16 CRMS

> 1/2 OF ANOTHERS

BRICS ++ . 2/3 OF PRODUCTION OF 20 CRMS

Egypt,
Ethiopia, > 1/2 OF ANOTHER6 26 / 34

InaC
Iran,
UAE
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China Tightens Its Hold on Minerals
Needed to Make Computer Chips

Already the dominant producer of rare minerals, Beijing is using
export restrictions and its power over state-owned companies to
further control access.

P Listen to this article - 8:19 min Learn more




euronews.

Mining [ 4 Add 1o myrT

The Big Dig: Germany
reopens its mines in
quest for mineral self-

Q FINANCIAL TIMES i — -
Europe inrace to secure raw materials ¢
The FT View Global Economy ( + Add tomyFT | energy transition
Three inconvenient truths about the T -
critical minerals race

sufficiency

China is so far winning the global scramble for metals needed in the
green transition

Critical Raw Materials for
Strategic Technologles and Sectors
In the EU

A Foresight Study
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Geotectanic zones of Greece
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Critical &

strategic RM
In Greece

Active
extraction

Bauxite

Nickel and Cobalt

Magnesite

Quartz

Planned
extraction

Copper

Gallium

Idling extraction

Antimony

Baryte

Feldspar

Manganese

Indication

Arsenic

Graphite

Rare earths
Scandium
Tungsten

Germanium
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A crash course on complex systems
failures !!
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Tpei¢ (ka1 p1a) OAEOPIEC TTAPAAEIWYEIS .....

-2xebdlaouoc ue 6aon ta diadcoua
eéaprnuata (components)

-AlaoaAion entkowvwviog

-Auotnpn tTnPNoON TWV KAVOVwWV
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EFQ KAITA

OPANIA

(59 XPONIA) —
MPQTH MEPA 3TO
OPANIO

(6 MHNEZ ) - NIO
MPOS®ATH MEPA
5TO AM®IOEATPO

| |
(45 XPONIA)- NPQTH (6 MHNEZ) —
MEPA 2TO EMOMENH MEPA ZTO

AMOIOEATPO AMOIOEATPO



Q 1970 Q 1980 1987
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O 1977 O 1984 1989




EFQ KAI'TA

EMATTEAMATA

1994 Q 2006 2021

\ £
NITSES & APAKAS . (mapdAnha) - (mapdMnia ) -
" EYPQMAIKH APXH NAPATQrH TAINIQN
ASOANEIAS
TPODIMQN
KOTOMOYAA & " BIOMHXANIKA " (napdAAnia) -
XOIPINA ~ OPYKTA | IATPIKA EPFAAEIA

O 2000 O 2012 O 2023



THEY LL ACCE
CLIMATE CHA
NOW ?

=
m
=
o
..W
&

* Tt Oa kaBopioel TO

HEAAOV HOC ..




* N€o TEXVOAOYLKO
«HOVTEAO»




Mechanization, Mass production,
water power, steam assembly line,
power electricity

Computer and Cyber Physical
automation Systems
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most valuable asset
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you Il ever have is

your mind and what

you put into
it "-Albert Einstein.
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"The limits of my language mean
the limits of my world."

- Ludwig Wittgenstein
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