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Zum Vortragstitel | Auswahl & Festlegung?

—-N

7 Titelvorschlage (in 3 Kategorien nach Schwerpunkten) am 08. Jan. per mail an
Fr. Sabine Nadherny-Borutin (Generalsekretarin, PlasticsEurope Austria)

Industriell-regenerative Kohlenstoffkreislauffiihrung und die (Schlissel-)Rolle der Kunststoffe flr eine
nachhaltige Klima-, Energie- und Kreislaufwirtschaftspolitik

Nachhaltige Transformation der Wirtschaft durch industriell-regenerative Kohlenstoffkreislauffiihrung: Die
Schlusselrolle von Kunststoffen

Transformation von Industrie und Wirtschaft durch industriell-regenerative Kohlenstoffkreislauffiihrung: Die
Schlusselrolle von Kunststoffen

Industriell-regenerative Kohlenstoffkreislauffiihrung als Eckpfeiler und Motor einer nachhaltigen Klima-,
Energie- und Kreislaufwirtschaftsstrategie zur Transformation der HTA-Industrie

Transformation von Industrie und Wirtschaft durch industriell-regenerative Kohlenstoffkreislauffiihrung
als Eckpfeiler und Motor einer nachhaltigen Klima-, Energie- und Kreislaufwirtschaftsstrategie

Industriell-regenerative Kohlenstoffkreislauffihrung:
Eckpfeiler und Motor einer integrierten, transnationalen Klima-, Energie- und Kreislaufwirtschaftspolitik

» Industriell-regenerative Kohlenstoffkreislauffiihrung: ‘I
Eckpfeiler einer nationalen Carbon Management Strategie und I
der gsterreichischen Kreislaufwirtschaftsstrategie |
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Fokus 1:
Kunststoffe
(PLASTICS)

Fokus 2:
Industrie &
Wirtschaft

Fokus 3:
Strategien
& Policies

(Politik)
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Uber Wesen & Bedeutung von Krisen (1/2)
BEDROHUNG oder CHANCE?

Eine Hypothese zur Lage der Welt

Die AKTUELLE ENTWICKLUNG der menschlichen Gesellschaft ist
gekennzeichnet durch MEHRFACH-KRISEN, wobei insbesondere
die langfristigen KUMULATIVEN KRISEN (“GRAND CHALLENGES’)
in ihren Ursachen und Wirkungen haufig eng miteinander verknupft sind.

Nahezu alle drohen sich weiter zu verstarken bis hin zur
existenziellen Bedrohung fir die (orgam menschlichen Zivilisation.

FINANCIAL CLIMATE

CRrIsIS (2008) WARS & CRISIS
- SECURITY CONFLICTS
CRI

'd CRisis (2015)
ey, SARS-COV-2
c'ises CRISIS (2020)
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Zur Lage der Welt: The DOOMSDAY CLOCK (1/2)

Estimating the threat of an Apocalypse | 2020 — 2024

2020-22: 1t is 100 seconds to midnight!

2023-24: It is 90 seconds to midnight!

Bulletin
of the

Last 5 years: successively the

closest to midnight
since the start 1947 !l

75years

Atomic

I'Itists ﬂ“d cnu I"Iti ng IT |5_1'%ons‘..IE[;::.::ga$ : ‘,‘ The clock is assessed annually in response to events in the preceding year
1] 2| 31
USSR's first US tests first India tests its
Clock set by a BOARD of nuclear test hydrogen first nuclear
= scientists and vome device
other experts with
deep knowledge of 4l 51 61
nuclear technoloqv Soviet war in End of cold India and
_ . ! Afghanistan war Pakistan
ITIS 90 SECONDS climate science, Al etc. continues test nuclear
YO MIDNIGHT = sponsors include numerous Heapons
Nobel Laureates
71 8| 912017
hat is th d lock? North Korea Climate change Trump's
What is the Dooms ay Clock? conducts and nuclear comments on
Created in 1947, the Doomsday Clock is a design to warn the public about how close nuclear test weapons climate change f-
we are to destroying our world with dangerous technologies of our own making. It is a modernisation ::Sli';:rcalfiaorn
metaphor, a reminder of the perils we must address if we are to survive on the planet.

JXU
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Source: Bulletin of the Atomic Scientist
http://thebulletin.org/doomsday-clockwork8052



http://thebulletin.org/doomsday-clockwork8052

Zur Lage der Welt: The DOOMSDAY CLOCK (2/2)
Estimating the threat of an Apocalypse | 2024

2024: 1t is still 90 seconds to midnight!

Nuclear Risk @

The last year was characterized by

Bulletin
of the
Atomic
Scientists

A moment of historic danger:
It is still 90 seconds to midnight

2024 Doomsday Clock Statement

Science and Security Board
Bulletin of the Atomic Scientists

Editor, John Mecklin

January 23, 2024

faugmrelstons smogmeworiazget M@ 1@ Man y dimensions of

powers, wha were engaged in vigorous

nuclear modernization programs as the NUCLEAR TH REAT

nuclear ams control regime continued

e e e H ow to
Climate Change @ tu r n b aC k
Extreme climate impacts seen around .

the world end the continued rise of " An ominous outlook on

e e the

much concern. But the clean-energy c c G

S LIMATE CHANGE

CLOCK?
Biclogical Threats @

The revolution in the Iife sciences and m 1

e Evolving

accelerale, posing increased threats of

e el BIOLOGICAL THREATS

biology. Read more.

Disruptive Technologies @

Dramatic advances in generative artificial n Today,

The dangers of
disruptive technologies:
ARTIFICIAL INTELLIGENCE (Al)

intelligence sparked debate about its
potential existential risk, but it is clear
that Al-enabled corruption of the
information envirenment may threaten
our capacity to address other urgent

eased.

threats. Read more.

we once again set the Doomsday Clock at 90 seconds to midnight
because humanity continues to face an unprecedented level of danger. Our
decision should not be taken as a sign that the international security situation has

as a stark warning and respond urgently, as if today were the most dangerous
moment in modern history. Because it may well be.

Instead, leaders and citizens around the world should take this statement

https://thebulletin.org/doomsday-clock/current-
time/?utm_source=Newsletter&utm_medium=Email&utm_campaign=ThursdayNewsletter
01252024&utm_content=DoomsdayClock 2024Statement 01252024

JXU
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Source:
Bulletin of the Atomic Scientist

ITIS 90 SECONDS
TO MIDNIGHT

https://thebulletin.org/wp-content/uploads/2024/01/2024-
Doomsday-Clock-Statement.pdf



https://thebulletin.org/wp-content/uploads/2024/01/2024-Doomsday-Clock-Statement.pdf
https://thebulletin.org/doomsday-clock/current-time/?utm_source=Newsletter&utm_medium=Email&utm_campaign=ThursdayNewsletter01252024&utm_content=DoomsdayClock_2024Statement_01252024

Zur Lage der Welt: The ECOLOGICAL COMPASS

Surpassing Planetary Ecological Limits | Plastics Pollution

since 2022: Pollutants,
including PLASTICS,
(& microplastics) exceeded!

The Ecological Compass (9 AREAS, now sub-divided)
Planetary boundaries indicating the operating ranges of human activity

2009 2015 2023
= . Beyond zone of uncertainty (high risk)
B In zone of uncertainty (increasing risk)

CumATE CHanG Below boundary (safe)
‘ B Boundary not yet quantified

STRATOSPHERIC OZONE

7 Red Areas primarily due to
= industrial

: agriculture & forestry
- = other

i : industrial production
= patterns of
T human consumption
(& waste management)

6 boundaries crossed

Source: Stockholm Resilience Center 2023
from Rockstrom et al. (2009), Steffen et al. (2015), . L)
ot iyt THE EQUITY ISsue: Planetary JUSTICE & FAIRNESS?
J: :U ~20 % rich cause ~80% of the problems! .pmt
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Uber Wesen & Bedeutung von Krisen (2/2)
BEDROHUNG oder CHANCE?

A famous quote on real (‘transformative’) change

Milton Friedman (1982)
Neoclassical Chicago School of Economics

Only a crisis - actual or perceived - produces real
change. When that crisis occurs, the actions that are
taken depend on the ideas that are lying around. That, |
Delieve, s our basic function: to develop alternatives to
existing policies, to keep them alive and available until
v the politically impossible becomes the politically
RS inevitable.

Only a CRISIS produces real change ... our basic function: develop alternatives
... until the politically impossible becomes the politically inevitable.

J¥U ipmt




Global Policies: Key moments at COP28 (1/2)

Phase-out vs. phase-down of (unabated) fossil fuels?

Cop28 president refuses to commit to phasing out fossil fuels

L
Former Irish president

» o) 005/739

o Cop28 president says there is ‘no
science’ behind demands for phase-out

G&g‘]‘%ﬁan of fossil fuels

Exclusive: UAE's Sultan Al Jaber says phase-out of coal, oil and gas
would take world ‘back into caves’

Cop28 live - latest updates

Damia
Carrlna"h nd
Ben Stockton

The Guardian

Dr. Sultan Al Jaber | 21 Nov. 2023
[live online event in a dialogue with ‘'SHE changes climate’]

“..Thereis no science out there, or no scenario out there, that says
that the phase-out of fossil fuel is what’s going to achieve 1.5C.”

“Please help me, show me the roadmap for a phase-out of fossil fuel
that will allow for sustainable socioeconomic development,
unless you want to take the world back into caves.”

‘A phase-down and a phase-out of fossil fuel in my view is inevitable.
That is essential. But we need to be real serious and pragmatic about it.”

Dr. Sultan Al Jaber | Positions & Functions

= President Designate of COP28
= CEO of ADNOC (Abu Dhabi National Oil Company)

3 Dec. 2023 .
= UAE Minister of Industry and Advanced Technology
= Founding CEO & chairman of Masdar
J z https Ihwww. theguardlan com/environment/2023/dec/03/back-into- i pmt
caves-cop28-president-dismisses-phase-out-of-fossil-fuels 8| 2024-01-24_rwL E——



The COP Presidency Challenge

Managing alignment of [vastly] diverging interests ...

4 Letters to Parties
by COP28 presidency [July — Nov. 2023]

£ COP/SUAE é
Rl e e ] e

—

&% COPJSUAE 3 0P
5P onorsrmemy “5 UAE

15 pagevswv 27 pages .27 pages 2 pages

4 paradigm shifts | i.e. 4 pillars

= Fast-tracking the energy transition and
slashing emissions before 2030;

= Transforming climate finance, by delivering
on old promises and setting the framework for
a new deal on finance;

= Putting nature, people, lives and livelihoods
at the heart of climate action;

= Mobilizing for the most inclusive COP ever.

JXU

9| 2024-01-24_rwL

Diplomat [N.N.] “expressing a common view”
when referring to Sultan Al Jaber
[The Guardian, Article by Fiona Harvey; 7 Oct. 2023]

“He’s the only one we’ve got,

we need to work with him,

to prevent him being undermined at home,
or by Saudi [Arabia] ...”

Dr. Sultan Al Jaber | 4 Dec. 2023
[Press conference at COP28, Dubai’]

“ respect the science in everything | do.

| have repeatedly said that it is the science that has
guided the principles or strategy as Cop28 president.
We have always built everything, every step of

the way, on the science, on the facts.”

“l have said over and over the phase-down and
the phase-out of fossil fuel is inevitable.
In fact, it is essential.”

jpmt



Global Policies: Key moments at COP28 (2/2)

Phase-out vs. phase-down of (unabated) fossil fuels?

DRAFT TEXT by the COP28 President

on First global stocktake under the Paris Agreement
11 Dec. 2023 | 16:30

39. ... recognizes the need for deep, rapid and sustained
reductions in GHG emissions and calls upon Parties to take
actions that could include, inter alia:

(a) Tripling renewable energy capacity globally and doubling
the global average annual rate of energy efficiency
improvements by 2030;

(b) Rapidly phasing down unabated coal and limitations on
permitting new and unabated coal power generation;

(d) Accelerating zero and low emissions technologies, including,
inter alia, ... removal technologies, including such as carbon
capture and utilization and storage .

‘lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlallllllllllllllllllll.

(e) Reducing both consumption antfproduction of fossil fuels,
in a just, orderly and eqy'ta le manner so as to achieve net
zero by, before, or g¢Bund 2050 in keeping with the science;

r
.IIIIIIIIIIIIIIIII“IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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OUTCOME: First global stocktake
Proposal by the COP28 President
13 Dec. 2023

28. ... recognizes the need for deep, rapid and sustained
reductions in greenhouse gas emissions in line with 1.5 °C
pathways and calls on Parties to contribute to ...:

(a) Tripling renewable energy capacity globally and doubling
the global average annual rate of energy efficiency
improvements by 2030;

(b) Accelerating efforts towards the phase-down of unabated
coal power;

LA AR EERERRRRRRERRRRERRRERRERRRRERERERRERRERERERRERERRERRENRRRNNDR.}N

(d) Transitioning away from fossil fuels in energy systems, in a
just, orderly and equitable manner, accelerating action in
this critical decade, so as to achieve net zero by 2050
in keeping with the science;

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER®

(e) Accelerating zero- and low-emission technologies, including,
inter alia, ... removal technologies such as carbon capture
and utilization and storage, particularly in HTA sectors ...

jpmt
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Gastkommentar:

R. W. Lang u. S. Schleicher
15. Dez. 2023 | Die Presse
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THE TRANSFORMATION OF THE ENERGY SYSTEM?

Keeping within the range of 1.5 - 2 °C global temperature rise?

Global CO, net-zero pathways for 1.5-2 °C Annual fossil CO, emissions (global)
45 Gt CO, _Global CO, pathways using IPCC AR6 Remaining Carbon Budgets Annual Fossil CO, Emissions: Global rojested G 00w n 2023
16 Gt 1 Projected total emissions growth: +1.1% (+0.0% to +2.1%)
CO, ) Coal 15.4
40 e’ A 1.1% (-0.1% to +2.4%)
351 4 Qil 12.1
A 12 | "\ , il 12.
50 Historical = f A 1.5% (+0.6% to +2.3%)
21 .
1 ~f® (Gas7.8
20 / A 0.5% (-0.9% to +1.8%)
15 1 Prad
10 1 41 .
P = ~5%
5 4 > @ Cement 1.6
o -1'/ = A 0.8% (-0.7% to +2.4%)
0 T . 3 Q0 = . - — Non-fuel emissions
2000 2020 2040 2060 2080 2100 1960 1970 1980 1990 2000 2010 p%%glgd

Source: Presentation at COP28 | Dubai, 5 Dec. 2023;

CLOBAL @ON The GCP is a Global futu r?arth and a Research WGRP@ adapted & extended by R. W. Lang

P roject Research Project of Research. Innovation. Sustainability, Partner of World Climate Research Programme
JXU ipmt
IRM
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THE TRANSFORMATION OF THE ENERGY SYSTEM?

Keeping within the range of 1

Global CO, net-zero pathways for 1.5-2 °C

45 Gt CO, _Global CO, pathways using IPCC AR6 Remaining Carbon Budgets

40 4

.5 - 2 °C global temperature rise?

Proposal for transition to Net-zero:
phase-out vs. phase-down of (unabated) fossil fuels?

351 4
/ Historical
30 7
25 1
20
15
10
5 4
0

-42 % | Phase-out of Coal (asap)

ca. - 29 % | Phase-down Oil/Gas
(phase-out of unabated Oil/Gas)

A4

ca. - 29 % | Carbon Management

(CCU, CCS, DAC | HTA industries/traffic)

v

2000 20|20 ' 2100

and a Research
Partner of

CLOBAL @ON The GCP is a Global futur?arth

project Research Project of

Research. Innovation. Sustainability.

13| 2024-01-24_rwL

Source: Presentation at COP28 | Dubai, 5 Dec. 2023;

me w adapted & extended by R. W. Lang

World Climate Research Programme 1st presented 13 Dec. 2023 [last day of COP28]
@ EC-JRC / IEA Workshop | Petten, The Netherlands | m mt
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THE TRANSFORMATION OF THE ENERGY SYSTEM?
A brief retrospect to my Inaugural Lectures 1994 & 2010

Ars
;/./

March 2010: Inaugural Lecture 2
JKU Linz

Oct. 1994: Inaugural Lecture 1
MU Leoben

SUSTAINABLE DEVELOPMENT:
Role and Perspectives for Polymeric Materials

POLYMERIC MATERIALS & POLYMER SCIENCE
FOR
SUSTAINABLE DEVELOPMENT TECHNOLOGIES

University of Leoben (A), October 1994
R. W. Lang

R.W.Lang Technology life cycles of primary energy classes
2 (adapted 2010)
. . 10 4 0.99
Technology life cycles of primary energy classes F
! Renewable| / I Fraction
10 2.99 1-F energies ? |
L Renewable Fraction 10! 0.90
1-F energies ? .
10! | 0.90 gas )
i l ‘s U Tozo
4 0
0.70 10 0.50
100 0.50 0.30
0.30
10—1 0.10 10—1 o-10
102 ] s 3 >} 0.01 1072 A e 45—+ 0.01
1850 2050 1850 1900 1950 2000 2050
J: :U Adapted from IIASA (Laxemburg, A): C. Marchetti u. N. Nakicenovic, 1997; A. Grubler u. N. Nakicenovic, 1987 = pmt
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THE TRANSFORMATION OF THE ENERGY SYSTEM?
The PLASTICS context - Defossilization!?

Plastics Growth Scenarios & Peak Oil

6000

Problems and Consequences?
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» i
POLYMERIC MATERIALS & POLYMER SCIENCE FOR
SUSTAINABLE DEVELOPMENT TECHNOLOGIES b

Johannes Kepler University Linz (A), March 2010

2 questions for the Polymer Industry:.

= How realistic is such a scenario and
what are the risks?

= How can and will the Polymer Industry
deal with such a situation?

2050:
~80-100%
for plastics?

phase-out WAG
VS. THE

phase-down DOG?




Chemlstry4CI|mate (April 2023)

Chemistry4Climate
26. April, 2023

Ch . t Abschlussbericht von
y emis ry - VCI - Verband der Chemischen Industrie e.V.
Cl Imate - VDI — Verein Deutscher Ingenieure e.V.

beauftragt vom Bundesministerium fur Wirtschaft und Klimaschutz (DE)

Wie die Transformation der

Chemischen Industrie gelingen kann!

GruRworte von
Robert Habeck
Bundesminister fir Wirtschaft und Klimaschutz, Deutschland

“... langst nicht mehr um das ‘Ob’, sondern um
konkrete Umsetzungsmalflinahmen. Insbesondere

Kreislaufwirtschaft und Gewichtung von CCU vs. CCS
bietet grofRes Potential, das wir ausschdpfen wollen.”

https://lwww.vci.de/services/publikationen/c
hemistry4climate-abschlussbericht-2023.jsp

J¥U ipmt



Chemistry4Climate (apil 2023)
) Cc::;';‘t':“y |

Table 2 (p.17):
Comparison of
3 scenarios

in terms of
main features

JXU

Three Scenarios

[German chemical sector net-zero by 2045]

Scenario 1:  Focus on max. use of direct electricity

Scenario 2:  Focus on hydrogen and PtX fuels & feedstock

Scenario 3: Focus on secondary feedstock (plastics waste, biomass)

Strombedarf [TWh]

Wasserstoffbedarf [TWh]

CO_-Bedarf [kt] 44.051 51.977

21.310

Inkl. Strombedarf fiir Wasserstoff.
In Szenario 2 am hachsten wegen
hohen H_-Bedarfs

H,-Bedarf fiir Fischer-Tropsch-
Naphtha und Brennstoff in Szenario 2
besonders hoch

Fischer-Tropsch-Naphtha-Route (Sze-
nario 2) hat den héchsten CO_-Bedarf

Biomassebedarf 2.700 fiir Spezialchemie
[kt Trockenmasse]

Kunststoffabfallbedarf [kt] 3.160 fiir mech. Recycling

26.576 fur
Grundstoff-,
2.700 fiir Spe-
zialchemie

3.160 fiir mech.

Nutzung zusatzlicher Biomasse und
Einsatz in Grundstoffchemie nurin
Szenario 3; dann max. verflighares
Potenzial ausgeschapft

Chemisches Recycling und Einsatz in

Recycling, Grundstoffchemie nur in Szenario 3;
2228 fiirchem.  dann max. verfiigbares Potenzial aus-
Recycling geschopft

Fischer-Tropsch-Naphtha- - 15.334 6.134

Bedarf [kt]

Bio-Naphtha-Bedarf [kt] 5.691 Nur in Szenario 3

Methanolbedarf [kt] 30.558 Nurin Szenario 1 flir MTO/MTA Metha-

nol zu Olefinen und Aromaten
Nomin. Investitionen [Mio. €]  40.296 40.623 25.676 In Szenario 1 und 2 wegen Investitio-

nen in Elektrolyseure am hdchsten

17| 2024-01-24_rwL

Some key findings for Germany 2045 (a selection):

Beyond large amounts of renewable electricity
and green H,, huge amounts of CO, needed!

CO, demand p.a. for chemical sector (depending
on scenario; excluding synthetic fuels/e-fuels)

21 - 52 Mt of CO,
Estimated CO,, availability of HTA industries:
50 - 60 Mt of CO,

Due to (current) biased/skewed EU regulations
[‘good (bio-based)” vs. “bad & ugly (nonbio-based)”
CO,] strong use conflicts for bio-based CO,
expected!

Nominal investments: 25-40 bill. Euro
[German GDP 2022: ~4 trill. Euro] i pmt




CEMBUREAU | The European Cement Association
Position Paper (December 2023)

k_ s EMBUREA” POSITION P PERl

December 2023

A STRONG BUSINESS CASE FOR CARBON CAPTURE &

——

UTILISATION INVESTMENTS
CEMBUREAU comments on the Concept Note on Article 12(3b) criteria
EXECUTIVE SUMMARY

« Carbon Capture, Utiisation and Storage (CCUS) is criical to decarbonise cement
production’ which s faced with unavoidable processigeogenic. emissions. Signdicant
investments are currently ongaing in the sector, looking at both geological storage and
CO2 utiisation?.

« Carbon Capture and Ublisation (CCU) is vital for many EU cement kilns which are
fandlocked and not located next to CO2 storage sites. Such crcular use of carbon i
needed not only to decarbonise the cement secor but also to support ther sectors’
decarbonisation efforts (e.g. fuels, chemicals, food and beverages, etc )

= The CO2 demand from these seclors ranges from 250 millon tonnes (M) to 420Mt by
2050. It would be ilogical not to consider the use of unavoidable processigeogenic CO2
emissions as a feedstock 1o meet this demand, as only 21Mt 1o 69Mt is estimated 1o be
avaiable from biogenic and direct air capture CO2 by 2050,

« The abiity fo avoid surrendering obiigations unde the Emission Trading Scheme (ETS)
for the captured CO2 is essential to establish a business case for CCU projects.

» Whilst we provide below detaded comments on the European Commission's concept

, we strongly
on the article 12(3b) crteria should not be held in isotation, at the risk of halting further
sstry.

« Instead, CEMBUREAU strongly suggests the Commission 1o take a holstic approach
whereby the implementation of Article 12(3b), is camied out in the framework of the
broader EU Industrial Carbon Management strategy, paying specific attention 1o 1. the
role of unavoidable processigeogenic emissions in the supply of CO2 in a time horizon
10 2050 and beyond 2. future CO2 needs in a variety of industrial applications and the
‘supply potential per CO2 source (industrial, geogenic, boogenic, atmospheric) and 3. the

the link bet allowar regulatory treatment

of CO2 use.

Study by vito
under the authority
of CEMBUREAU
April 2023

JXU

A strong Business Case for

Carbon Capture & Use (CCU) Investments

Some key findings for the EU (a selection):

CCU is vital for many EU cement kilns which are landlocked
and not located next to CO, storage sites.

Circular use of carbon is needed not only to decarbonize the cement sector
but also to support decarbonisation efforts of other sectors
(e.g. fuels, chemicals, food & beverages, etc.).

The CO, demand from these sectors ranges from
250 - 420 Mt by 2050
[ea. 9-15% of EU CO, emissions in 2022]

Only 21 — 69 Mt are estimated to be available from
biogenic and direct air capture (DAC) CO, by 2050.

CEMBUREAU strongly suggests the Commission to take a holistic approach
for implementation of Article 12(3b), accounting for the broader framework of
the EU Industrial Carbon Management Strategy

18 | 2024-01-24_rwL



FRESH IMPULSES from Industry and COP28 (2 examples)

Alfred Stern | CEO of OMV (since Sept. 2021)
OMV Capital Markets Day (16 March 2022)

WE ARE STRIVING TO BECOME A

LEADING FUELS, CHEMICALS 8v2050
0 Mv 2030 AND MATERIALS COMPANY BASED ON THE
PRINCIPLES OF

1 2.

We are stren the We are reduci
5 M, and leveraging existing assets
1o become a global leader in and capabilities to build a
cialty fin solutic

spel polyole ons. L"' low-carbon business. (|

Source: https://www.omv.com/en/news/220316-omv-strategy-2030

New OMV Strategy 2030
(16 March 2022)

= Fundamental shift from linear towards
circular business approach:
OMYV aims to become a leading,
integrated sustainable fuels & materials
company with a strong focus on
circular economy solutions

= Net-zero (Scope 1, 2 and 3) to be
reached by no later than 20501

JXU

President-Designate of COP28
Sultan Al Jaber | CEO ADNOC

The Guardian

= The 1.5°C goal
= National plans (“global stocktake*) i =
. ? . .
Phase out or phase down? UAE: the first
= Clean energy country in
(double energy efficiency, the Gulf .
triple renewable energy capacity by 2030 =Lt
= Role of fossil fuel companies to pi):ledge
= ‘All emissions, everywhere’ eﬁs
= Climate finance
by 2050!

= Inclusivity

Musabbeh Al Kaabi [Interview | S&P Global, 17 Aug. 2023]
ADNOC Executive Director of Low Carbon Solutions & International Growth

"The [CCUS] target ... around a minimum of 5 million t/year [by 2030],
... | see a possibility that we will increase that target as we speak,

... we need to firm up a few parameters.

“| see a future where ...

with carbon capture to become carbon neutral.’
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https://www.theguardian.com/environment/2023/jun/07/uae-oil-firm-cop28-climate-summit-emails-sultan-al-jaber-adnoc

EIN GREEN DEAL FUR OSTERREICHS INDUSTRIE

REGIERUNGSPROGRAMM 2020 — 2024

Aus Verantwortung
fur Osterreich.

Regierungsprogramm 2020-2024

ZIEL:

Klimaneutrales
Osterreich

BIS 2040

JXU

= ( Online-Version:

-

e Seite 83, sowie
Seiten 61/62, 73/74

Industrie und Gewerbe: ein Green Deal
fiir Osterreichs Wirtschaft QI’OS-S-SeCtO ral
eUmfassende,  sektoriibergreifende  Kli- o Spezielle Férderungen fir industrielle Qll’CU|al’
ma- uund Kreislaufwirtschaftsstrategie mit Cluster-Leitprojekte von Branchenfihrem,
ZL‘Z%Z’:I'uﬁ‘é”ﬁ“nﬁi!gnh?.“nl‘i‘iv%ﬁ “z“é"e‘ifg gib i'é?i?%gélﬁfe;iiﬁ ";L".SEZ?, CARBON-MANAGEMENT
ren Stahlerzeugung, Chemie und Zemei urch obengenannte Instrumente

(ccCM)

ECKPUNKTE & BEZUG:

& zirkulares Carbon-Management (Systemintegration)

* Industrielle SEKTOR-KOPPLUNG:
Sektorenubergreifende Energie-, Klima- und
Kreislaufwirtschaftsstrategie (Energie- & Stoffwirtschaft)

= [Industrielle CLUSTER/HUB-LEITINITIATIVEN
Sektorubergreifende Cluster-Leitprojekte fir die emissionsintensive
Industrie (Stahl, Chemie/Kunststoff, Zement, Abfallwirtschaft)

= ANREIZSYSTEM & FORDERINSTRUMENTE
Nutzung bestehender und Entwicklung/Implementierung
neuer nationaler und europdaischer Férderinitiativen
(IPCEI, Recovery & Resilience Facility, EU Innovationsfond usw.)

20 | 2024-01-24_rwL

= INNOVATION zur Standortsicherung: DEFOSSILIZATION
Energieeffizienz, erneuerbare Energietechnologien instead of
DECARBONIZATION!

%
El



NEUE IMPULSE: Industrielle CLUSTER-Leitinitiativen
Ein GREEN DEAL fiir OSTERREICHS INDUSTRIE [Osterr. Regierungsprogramm 2020-24]

cross-sectoral
circular
CARBON-MANAGEMENT
(ccCM)

&
DEFOSSILIZATION
instead of
DECARBONIZATION!

Potentielle, sektor-gekoppelte
CLUSTER/HUB-Leitinitiativen:

= "STAHL & KUNSTSTOFF"

z.B. voestalpine, Borealis, VERBUND, RAG, N.N.

= "ZEMENT & KUNSTSTOFF"
z.B. Lafarge, Borealis, OMV, VERBUND, N.N.

= "ABFALL-MANAGEMENT"
z.B. Wien Energie, ARA, Linz AG,
Saubermacher, Borealis, N.N.

= "GREEN ENERGY INFRASTRUKTUR"
z.B. OMV, VERBUND, RAG, N.N.

JXU

C2PAT | [seit 06/2020]

Carbon2ProductAustria
Lafarge | OMV | Borealis | VERBUND

AUGUST 2021
C2PAT GmbH

Cross sectoral value chain
to drive climate neutrality

= 750.000 t of CO,
sequestration in AT

= demonstration of

global scalability!

Source:
C2PAT consortium
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HCMA | [seit 06/2021]
Hydrogen & Carbon
Management Austria
voestalpine | VERBUND |
Rohrdorfer Zement | Energie AG |
Borealis

#upperVISION2030 @
Witichatis. B Fenchungatraags 60

HCMA Hydrogen & Carbon

Management Austria

Demoanlage

Stand: 29.6.2021

)
{upiet ) KiMET
% — A P

Project currently on hold

and under redesign
due to lack of funding!? -pmt




Navigating the Great Industrial Transformation
Essential items of a “complex FORREST puzzle”

HTA industries:

High-incentive Ciwaste
cross-sectoral INNOVATION F dli REGULATIONS
unding
COLLABORATION & PRICING

’-------\

Defossilization: Ml ZEiT, Sl el l Defossilization: ‘
all-renewable PL_ASTIcs I all-circular industrial I

ENERGY system industry C-MANAGEMENT
by 2040-2060 [ i

Net-zero : New [Green

all circula;r FIEEL B @ I D[eal | I
EUROPE | |
HUBS & CLUSTERS -EUROPE ,

S E——

J¥U ipmt



How to mobilize Technosphere “CARBON CIRCULARITY“?

HUGE AMOUNTS OF RENEWABLE ENERGY REQUIRED!

\\ L/

=" ‘% THEGLOBAL GOALS
v, N

For Sustainable Development
mw P

1 PARTNERSHIPS
FOR THE GOALS

From Carbondioxide (—~ CO, + H,0

to I €D @

Methane & Methanol CH,, CH,OH NEW GREEN DEAL

to @ AFRICA-EUROPA

PLASTICS @ . in transdisciplinary
“PLASTICS

partnership
at eye-level!

N N
in a circle — HOW? (CxHy etc.)

J¥U ipmt



How to mobilize Technosphere “CARBON CIRCULARITY“?

el <" THeGLOBAL GoALS

For Sustainable Development
“a” P

MENA
Region

Export: Existing and new Gas Infrastructure
Eventually to be used for hydrogen

Desertec3.0

‘Emission Free Energy for MENA and the World’
Club of Rome Austria, 15.9.2021

Paul Van Son, President Dii Desert Energy

Natural gas infrastructure Europe - North Africa (left figure) and

first outline for a hydrogen backbone infrastructure Europe-
North Africa (figure above)

* An existing gas infrastructure from Algeria and Morocco could
be converted to a hydrogen infrastructure (grey-orange lines).
A ''new'' hydrogen transport pipeline must be realized from
ltaly to Greece, crossing the Mediterranean Sea to Egypt, which
could eventually be extended to the Middle East (orange line).

NEwW GREEN DEAL
AFRICA-EUROPA

in transdisciplinary
pa rtnerShip © Dil Desert Energy

JvU at eye-level!
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30  MEINUNG

FREMAE,

c7emBeR 2023 Die Presse

Gastkommentar:

R. W. Lang u. S. Schleicher
15. Dez. 2023 | Die Presse

ifo-Chef Cabriel Felbes-
mayr liegt vallig richiig,

de Bildungsrelorm in Osterreich
einfordert. Die jungsten Pisa-Fr-
gebnisse miissen ein Weckuf
sein: Die Grundkompetenzen in
Lesen und Mathematik sind bei
einem Viertel der heimischen
Schillerinnen und Schiler unzu-
teichend. Die OFCD rechnet vor,
55 sausgaben und Fr-
gebnisse nicht dic Efiziens ande
ter erfolgreicher

‘erwerhen 2o -
petenzen fiir das 21. lahrhundert
ASW-Schillerinnen und -Schiiler
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Ein wichiiger Punkt ist die
Finbindung der Digitalisierung,
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ialien, schnidet Pod-
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B Ind el er

n

tischinger deutschen
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0, den man sich merken muss:
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dn
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T
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——

VIEL 2u
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30 ware Bkt volindy

mud:emhmsu\dugemiems
bon-Management. Cistarraich hn
dafiir beste
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diesen neuen
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halten zu fnden sein. Wie
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bicthenien 17 Jkren i 20 e
g sein.
Wegiow 7 zmg e die imesie

I I I N .
Ein Next Level fiir

Energie und Klima

Nach der COP28. Was aus den Defiziten der Klimakonferenzen, auch
der soeben zu Ende gegangenen in Dubai, zu lernen wire.

VON REINHOLD W. LANG
UND STEFAN SCHLEICHER

it mehr als 0.000 Regis-
merungen war die 28,
Dubai

dreifachung der giobalen Kapazitit

derBodenqualitit,
Bl cpeniien
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Was aus Defiziten der COP28 zu lernen ware?
Ein ‘Next Level’ flr Energie, Klima & Kreislaufwirtschaft

Unsere Kurzdiagnose:

Von

weglosen Zielen,

hin zu

zielorientierten

Wegen!
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Anerkennung
fur eine treffende
Karikatur an

Peter KUFNER
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Der “Climate Footprint” [und “Climate Justice”]
des Israel/Gaza-Kriegs ... ersten 2 Monate

.|

To rebuild the ‘
destruction

of Gaza:

>30 mio. t CO,!
[more than
135 countries]

Israel-Gaza war

Emissions from Israel’s war in Gaza have ‘immense’
effect on climate catastrophe

Exclusive: First months of conflict produced more planet-warming
gases than 20 climate-vulnerable nations do in a year, study shows

The climate costs of war and militaries can no longer be ignored

Nina Lakhani Climate justice reporter

W @ninalakhani
Tue 9 Jan 2024 09.30 CET

f)w) =

The planet-warming emissions generated during the first two months of the war in
Gaza were greater than the annual carbon footprint of more than 20 of the world’s
most climate-vulnerable nations, new research reveals.

https://www.theguardian.com/world/2024/jan/09/emiss
J z U ions-gaza-israel-hamas-war-climate-change

No

climate justice
without peace!

The GHG emissions
generated during the first
two months ... greater
than the annual carbon
footprint of more than

Emissions generated by two months of war surpass the annual
emissions for Central African Republic

Israel-Gaza war CO2 emissions e{}issions versus 2022 annual CO2 emissions from fossil fuels,
thousand tonnes of CO2 equivalent

o] 200 400 600
Barbados 1
The Gambia |

Israel-Gaza war ] Emissions from the first
central African Republic IS 60 days of the conflict
Belize ]

Vanuatu ]

Dominica ]

Guardian graphic. Source: A multitemporal snapshot of greenhouse gas emissions from the Israel-Gaza conflict,
Benjamin Neimark, Partick Biggeret al. European Commission: EDGAR

20 of the world’s
most climate-
vulnerable nations*

*analysis by researchers in the UK & US
is probably a significant underestimate;
yet to be peer reviewed.

The vast majority (>99%)
of the estimated 281 kt of
COyeqy --- attributed to

Israel’s aerial bombardment
and ground invasion of Gaza

26 | 2024-01-24_rwL

Carbon emissions generated by the Israel-Gaza war

Breakdown of carbon emissions generated by the first 60 days of the war, by usage
Total: 281,315 tonnes of CO2 equivalent Land transport 5,663

Flights 254,650 Munitions 21,002 —

Flights

US supply flights. Israeli aircraft missions
133,650 121,000

Munitions

Israeli artillery 13,600
Israeli bombs 6,689
Hamas Rockets 713

Israeli tanks and armoured vehicles 5.663'

Land transport

emissions from the Israel-Gaza conflict
, Partick Bigger et :

jpmt

Guardian graphic. Source: A multitemporal snapshot
Note: emissions calculated by usage not manufact




“Climate Justice”, Greta Thunberg u.a. im Kontext

des Israel/Gaza-Kriegs ...

| ca’ il

News website of the year

218 2y
Environmental activism

‘No climate justice without peace’: Gaza becomes
flashpoint for climate activists

]

Many in the global movement are divided on whether or how to
take a stand on the conflict

Israel-Hamas war - live updates

—

Ajit Niranjan, Damien Gayle and Nina Lakhani
Tue 5 Dec 2023 16.00 CET

f v @

When Greta Thunberg posted a photo of herself holding a “stand with Gaza” sign
on Instagram in October, the backlash in Israel and Germany came hard and fast.

-1

Image posted by Greta Thunberg
on social media on 20 Oct., 2023

Aug. 2018: single strike in
front of Swedish parliament

No

climate justice
without peace!

THIS JEW
STANDS WITH

PALESTINE T

Jan. 2019: WEF, Davos

AT

Statement by spokesperson of
Israeli Defense Forces (IDF)
to Politico (later retracted):
“whoever identifies
with Greta in any
way in the future,

in my view, is a
terror supporter”

https://www.theguardian.com/environment/2023/dec/05/no-climate-
justice-without-peace-gaza-becomes-flashpoint-for-climate-activists

JXU

Jesus Under The Rubble

“_.. this is a genocide*

24 Dec. 2023 | Bethlehem
Christmas Sermon by Palestinian Pastor

Rev. Munther Isaac https://www.youtube.com/wat

ch?v=PwHr_vmW-o0

jpmt

27| 2024-01-24_rwL



“Volkermord-Klage” Sudafrikas gegen Israel
vor dem Internationalen Gerichtshof in Den Haag | 11.-12. Jan. 2024

29. Dez. 2023 The United Nations (Video):

. . . N 2v=
Einreichung eines Antrags von https://www.youtube.com/watch?v=0Q_zTh9dfGU
Siidafrika gegen Israel am

Internationalen Gerichtshof (IGH)
in Den Haag zu:

—Verdacht der Verletzung der UN-
Vélkermordkonvention in Gaza
durch die Militdroperationen
Israels seit 7. Okt. 2023

_ Anord nu ng einstwei”ger Ver- South Africa levels accusations of ‘genocidal conduct’ against Israel at UN Intl Court of Justice
fugungen_zur Verhinderung eines Anklageschrift
Genozids in Gaza durch Israel. [APPLICATION INSTITUTING
: ) : PROCEEDINGS]
Anhérung im Verfahren gegen Israel wegen des Verdachts des Vélkermords 84 Seiten
vor dem Internationalen Gerichtshof im niederlandischen Den Haag am 11.
Januar 2024

© IMAGO / UPI Photo

Mit Blick auf die Weiterentwicklung globaler Institutionen
ist auf eine gerechte und weise Entscheidung des IGH
in der Genozid-Anklage Sudafrika vs. Israel zu hoffen ...

Nelson Mandela
“We know too well that our freedom is incomplete without the freedom of the Palestinians.”
“Palestine is the greatest moral issue of our time!”

JXU
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Der “Sustainable Ceasefire”-Aufruf der AuRenminister/in
von Deutschland und England zum Israel/Gaza-Krieg ...

https://weltwoche.ch/daily/krieg-in-nahost-baerbock-
und-cameron-fordern-einen-dauerhaften- https://www.thetimes.co.uk/article/david-cameron-
walffenstillstand-und-wie-schafft-man-das/ gaza-ceasefire-israel-palestine-war-s50x2kscw

4 DIE®SWELTWOCHE ===

... im Kontext zu
SDG 7/9/12/13
& SDG 16/17

INDUSTRY, INNOVATION 12 RESPONSIBLE

DAVID CAMERON & ANNALENA BAERBOCK

David Cameron: Why the UK

AND INFRASTRUGTURE CONSUMPTION
AND PRODUGTION
and Germany back a & CO
by e O sustainable ceasefire

13 oov

Und wie schafft man das?

16 PEACE AND JUSTICE 17 PARTNERSHIPS

. . STRONGINSTITUTIONS FOR THE GOALS
© @ os 06 B The foreign secretary and his German counterpart call on all

s parties to work towards a two-state solution for Israel and
unsz; Das deraitsoeben dis Aiseninistet yon Palestine — once the killing has stopped
Annalena Baerbock und David Cameron. Sie
i imG: i «Unser Ziel kann
h ein Ende der Kimpfe heute sein. Es muss ein F densein,dergﬁr David Cameron and Annalena Baerbock
g dan Saturday December 16 2023, 6.00pm GMT, The Sunday Times
o o | | N
Artikel zeitgleich publiziert online und in den Printausgaben von: | = HE GI-UBAI- GUAI-S
" ‘V For Sustainable Development
‘Die Welt am Sonntag’ und ‘The Sunday Times’ (17.Dez. 2023): a0

— “... too many civilians have been killed*
— “... the goal must be peace lasting for ... generations”

JXU ipmt
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Der Vorwurf der “Doppelmoral’ des
den Globalen Norden in einer zunehmend multi-polaren Welt

unless rich countries quit fossil fuels ...

No climate justice

Glglr%lia

News website of the year

n
19 Jan. 2024

B Cop28 deal will fail unless rich countries
quit fossil fuels, says climate negotiator
G77 president Pedro Pedroso warns deal risks failing if polluters
like UK, US and Canada don’t ink plans t d oiland gas

Nina Lakhani in Pedro Pedroso

feg“:’k’; Chair of G77

EQ;QM 202410.00 [Cuba]

Q1 Pedro Pedroso in Havana, Cuba, in 2016. Photograph: Yamil Lage/AFP via Getty Images

The credibility of the Cop28 agreement to “transition away” from fossil fuels
rides on the world’s biggest historical polluters like the US, UK and Canada
rethinking current plans to expand oil and gas production, according to the
climate negotiator representing 135 developing countries.

gegen

COP28: Phase-out vs. Phase-Down?

Example USA | by far biggest oil/gas producer in 2023

“Doppelmoral” auch in der Klimapolitik?

https://www.theguardian.com/environment/2024/jan/19/cop28-fossil-fuels-climate-
deal-pedro-pedroso-us-uk-canada-pollution?CMP=Share_AndroidApp_Other

JXU

In spite of climate goals, US oil and gas production hit record

levelsin 2023, and continue to grow

Crude oil Liquified natural

production gas production

15m barrels per day 15m barrels per day

12.9min 2023 Projected

10m 10m :
6.4m

0

2000 10 20 30 40 2050 2000 10 20 30 40 2050

Guardian graphic. Source: US Energy Information Administration. Note: Forecast comes from EIA's 2023 Annual

Energy Outlook

Liquified natural
gas exports

30bn cubic ft per day

11.8bn

2000 10 20

[~
c

0 40 205
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... im Kontext zu
SDGs 13|16 | 17

1 CLIMATE
ACTION

PEACE AKD JUSTICE
STRONGINSTITUTIONS

1 PARTNERSHIPS
FORTHE GOALS

| &

- ’5 HE GLOBAL GOALS

For Sustainable Development
w 3

jpmt



Ausblick auf Climate COPs 29 - 33 | Gastgeber & Themen?

JXU

nersneutivus”" To p iC S an d h 0sSts O f

Source / Courtesy:
Axel Michaelowa

perspectives climate research
Dec. 18, 2023

—COP2 8 e—
climate research
upcoming COPs
“Ambition COP”
or “Forest COP™? COP 32
COP 30 ;
Brazil - Belem Aftica
“Finance COP” Nov 2025 COP 31 W@ 2027
COP29 Australia “GST2 COP™
Azerbaijan - Baku Nov 2026 COP 33
Nov 2024 India - Delhi
Nov 2028
+ Will Azerbaijan, a country + Australia could + India as a heavyweight
that has never been become a good host, country could play a
visible in international focusing on issues key role regarding the
climate policy and is a related to small island ambition of the second
petrostate with strong states, the ocean and Global Stocktake
links to problematic transition towards
regimes be able to do the green hydrogen
heavy lifting on the NCQG
and Article 6?
www.perspectives.cc | info@perspectives.cc
COP29] 2024, |[COP30]|2025 [COP31|2026| [COP32]|2027 COP33 | 2028
Baku Belem - - Delhi
Azerbaijan Brazil Australia Africa India
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TAKE-AWAY MESSAGES #1 & 2: Was daher nicht zuletzt auch
im globalen [geo-]politischen Kontext noch essentiell ist?

Eine wirksame & umfassende
industriell-regenerative Kohlenstoff-Kreislauffithrung
braucht
(1) eine gesamthaft-systemisch konsistente & koharente
Energie-, Klima- & Kreislaufwirtschaftspolitik

(2) einen umgehenden (sofortigen!) :
‘nachhaltigen’ Waffenstillstand & Frieden !
)

J¥U jpmt



Stand AT: Beste Voraussetzungen [im weltweiten Vergleich]

3 osterreichische SUPERLATIVE fur die Implementierung
einer techno-spharischen ‘Circular Carbon Economy’ ...

= eine starke, hoch-innovative HTA-Industrie
HTA: “hard-to-abate”

= ein Green Deal flir die HTA-Industrie
im osterreichischen Regierungsprogramm

= best-case Projektinitiativen fur ccCM: C2PAT, HCMA

ccCM: cross-sectoral & circular Carbon Management
C2PAT: Carbon-to-Product Austria
HCMA: Hydrogen & Carbon Management Austria

Warum wird das dann nicht schon langst gemacht? [... welche PROBLEME & HURDEN?]

J¥U ipmt



ine missgliickter & kontra-produktiver Ansatz

utes CO, vs. boses CO,

Finanz im Dialog | BMF Wien 8. Mai 2023

CCS/U als Bausteine fur Klimaschutz

P99

"= Bundesministerium
Finanzen

Finanz
im Dialog

wir dirfen Sie noch einmal auf die Veranstaltung "Finanz im
Dialog" aufmerksam machen, zu der Sie Finanzminister
Magnus Brunner eingeladen hat. Er freut sich, gemeinsam
mit Univ. Prof. Dr. Holger Ott (Leiter des Lehrstuhls fur
Reservoir Engineering der Montan Universitdt Leoben), Dr.
Anne-Mette Cheese (Leiterin der Business Unit CCS & H2
Danemark flr Wintershall Dea) und Dr. Oliver Geden (Stiftung
Wissenschaft und Politik (SWP) und Leitautor fiir den 6.
Sachstandsbericht des IPCC), (ber folgendes Thema zu
diskutieren:

"Gutes CO2, boses CO2 — CCS und CCU als Bausteine fir
Klimaschutz’

A B N N N N N N N §B & §B_ N § N N N N N §N _§N |

I' Reminder Finanz im Dialog: Gutes

1| €OZ2, boses CO2-CCS und CCU als |
1 | Bausteine fiir Klimaschutz und

\ . Standortvorteil

a’

m
8. Mai 2023
13:00 Uhr
Oort

Bundesministerium flr

Finanzen
Johannesgasse 5
1010 Wien
Purpursaal

JXU
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6 | Politik

Was tun mit dem Industrieabfall CO,?

Klimawende. Die OVP will das bestehende Verbot zur Tief
Griinen sind skeptisch. Tatsdchlich kénnte CO, kiinftig sogar als Rohstoff verwendet werden

VON BERNHARD GAUL

Soll Oswerreichs Industrie dem-

S. Schleicher
im Interview

KURIER
8. Mai 2023

“ehadih gemacht wire, Fachlewte
bezeichaen diese immer wichtiger
werdende Technologse als CCS (Car-
‘bon Capture Storage).

Verbot der Spelcherung
De Haken an der Sache: CCS st seit
2011 in Osterreich verboten. Aller-
dings sieht des Gewz vor, dass
Fachleute regelmalig die Sinhef
tigheit unter besonderer Beriick
sichtigung der interational gewon
neaen Erfahrunge* iberprifen.
Auch in diesem Jahr ist s der
Fall. Zustindi ist die Bergbauzbtei-
lung im Finenzminisecium, die
chmn miissen mr ihren Pericht

icherung des Tt

KURIER.at

und dann in einem Ofen 2uf mehr
als 1.400°C erhitzt. Eine chemische

de Ui Grz. Abes was sll dann i
dem hersusgefleriem CO, pess

Bl o die Farstel
lung ven Zement: Der Schlisoalbe.
standieil ist Kalkstein, de- heupt-
sichlich aus Kelzumkerbonat be-
steht. Es enthélt sowohl Severstoff
als auch Kohleastof. Der Kalkstein
wird mit Isiurehaltigem Ton
und anderen Materiabien gemischt

Reaktion treibt den
Kohleastoff zus dem Kelkstein he-
raus und produziert Kelk. Der Koh-
leastoff kombimert sich dann mit
Sauerstoff, um das unerwiinschte

Kohlendioxidzu bilden
Neben der Zementindustrie st
auch die von_dem

rem |
erklart Experte Schleicher. Entwe-
de bleibt es in den Speichern. Oder
men beniitzt es, etwe zusemmen
‘mit griinem Wasserstoff zu- Produk-
03 von E-Fuels (siche Grafik).

Co_als Rohstoff

Pnbl.:rn betoffen sowe die e

fe e unverzichtber

o b, Nicheserme.

tall, Gles., Energie., Umwelt- uad
o

Auch der Weltklimerat IPCC
sieht Carbon Captwe Storege als
eine der Manzhmen im Kamgf
gegen die Klimakrise 21. Jo, wit
weden das Abscheiden von CO;
jeddenfolls bexstigent, sagt auch Kii-
maskonom Stefan Schleicher von

Am spemendsten sieht Schleicher
aber de Mogictieit €O binfig
i leAbfl-odul, sondern ol

Wie das gehen soll? Da ecinnert
Schleicher 21 das Koasortium-Pro-

stellung mit Wesserstoff verbunden
und zu Kuaststoff vera-beitet. Einen
konkreten Plan heben die Industrie-

ibh CO, aufheben, die

Montag. 8. Mai 2023
[cunsin]

CO, 2us der Luft holen

Warum st das wichtig?
Neben dem Stopp fur fossile Brenn-
stoffe werden wir CO, teitweise
wieder aus der Atmosphare heraus-
bolen missen, damit sich das Kiima
angfrstg stabikiseren kann. Derzeit
liegt G CO, Xonzentration bei 420
ppen (oder 0,042 % in der Luft): als
sicher” wird eine Konzentration von
etwa 350 ppm gesehen. Aber welche
e

Jonzecne Lafr: (O, s der Ze

Verbund (grier
i o Dhost-or), O (P
tioa von E-Fuels und Okefine) ind
Borealis _(Kunstoffprodultion_eus
Olefinen) vor drei Jehren prisen.
tiert. Schleicher: Der Kunststoff
wirde dana, em Eade seiner Le-
beasdauer, wiede: im Zemeatwerk
verweadet ve: €0, wiinde
2k ki i do Kl
schaft immer wieder verwendet

e Trsichich ot dies Fro
Jell\,urd.ra.uhm1 ersmalsprisen.

rt worden, mit einem unglaubli-
chen Echo e Sk bi o den
USA. Noch fehlt es zber an Forde:
rungen und Finanzierung.

Sobings vorrstallesambesg
en Gesetz zur gealagxschen Spei
chering ven GO, Watei de Kon.
zerne CCSvor allem als Briiclenks.

Aufforsten

Baume nehmen CO, aus der Luft auf
und speicher den Kohlenstoff lang-
fristig inihrem Holz. das zu langle-
bigen Produkten verarbeitet wird.

Humus-Aufbau, Pflanzenkohle

Mit geziltem Bodenmanagement
wird Kohlenstoff in die Boden einge-
arbeitet und dort gespeichert.

Carbon Capture and Storage (CCS)
€O, wird am Rauchfang herausgefi-
tert und in leere Gasiager gepresst

€0, am Kamin abscheiden (BECCS)
Pflanzen wandeln CO2 in Biomasse
um, die beim Verbrennen Energie
liefert. Das dabei wieder freigesetzte
€02 wind aufgefangen und unterir-
disch eingelagert

€0, aus der Luft filtern (DACCS):
CO, wird direkt aus der Lut geholt
und in den Untergrund verpresst.

sung” sehen: Des Langreitziel muss
sein, CO, nichtzu emittieren ode- in
Gesteinsschichten zu verpressen,
soadera nuizbe: zu machen®, heidt
‘esetwe von RHI Magnesi

Wi stehen die Chancen eufeine
tirkis grine Einiguag? Die OVP, die
das Gesetz 2011 einst mit de- SPO
beschlossen hat, will es aufheben.
Pei dea Grinen gibt es mehr Skep
sis: Klimaschidliches CO, ohne ge-
amues Wissen b die Auswick
senin unsere Bodenzu pumpen, o
2e bereits alle aaderen ‘\,hghd\lm
22 ausgeschipft zu haben, verla-
gert mur das Problem und hilft uas
beim Ermeichen unsere: Kiimeziele
aicht’, heit es aus dem Ministe
chm. Ofenes o e der Frage
der Nutzung von C

Pis Ende des Jahex muss es eine
Entscheidung geben.

jpmt



Cross-sectoral Circular Carbon Management (ccCM)

The next challenges for circular economy strategies & policies
and needs for a reform

Shifts in EU Circular Economy (CE) Shifts in AT Circular Economy (CE)
strategies & policies strategies & policies (Dec. 2022)
Reform of EU Circular Economy Action Plan (CEAP) Reform of AT Circular Economy Strategy
= With regard to CCU, of special relevance in the EU = CCU acknowledged as mid-term necessity
CEAP is the Plastics Strategy to decarbonize HTA industries and to achieve
= Regulations & aims for mechanical recycling exist techno-spheric carbon circularity
partially, discussion as to chemical recycling ongoing. = Plastics packaging waste levy currently financed
= EU plastics packaging waste levy of 800 €/t for not from federal budget (no steering effect!)
mechanically recycled waste translates to ca. 255 €/t . .
. . : The current AT CE Strategy is rather unassertive &
of CO, (no steering mechanism prescribed!) TS

hesitant as to a rapid large-scale ccCM implementation!
The current EU CE Strategy does not recognize CCU/ccCM!

Conclusion & claim:

= Incineration of plastics & organic matter (of non-biogenic feedstock) coupled with thermal energy use and CCU driven
by renewable energy, should be acknowledged as viable “chemical” recycling route at EU and national policy levels!

JXU jpmt
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Next Level #1 | ,Die Weichen richtig stellen*
2 Nationale Ziele

Nationales Ziel 1 (bis Mitte 2024):

Osterreich auf dem Weg

Eine “Nationale Carbon Management Strategie (CMS)“ mit Fokus auf Qe necieigen, und

zirkuldren Gesellschaft

HTA-Industrien & HTA-Transport/Verkehr mit 3 essentiellen Attributen*:
_ﬁ

» sektor-gekoppelt (“cross-sectoral®) }[cccms]
= zirkular (“circular®)

= transnational Integrierter dsterreichischer

Netzinfrastrukturplan

Entwurf zur Stellungnahme

*abgestimmt auf/mit der “Osterreichischen Kreislaufwirtschaftsstrategie” (2022)
und dem “Integrierten osterreichischen Netzinfrastrukturplan” (Entwurf)

Nationales Ziel 2: Umsetzung & Implementierung (bis 2040/2050):

Eine “all-circular Carbon & Plastics Economy* der HTA-Sektoren
(Industrie, Abfallverbrennung & Transport/Verkehr) in Osterreich (und EU) - [Scope 1/2/3]

J¥U ipmt




Next Level #2 | ,,Die Weichen richtig stellen*
3 zielorientierte, aufeinander abgestimmte Strategien!

Osterreichische Carbon 2022

Management Strategie

Integrierter 6sterreichischer
Netzinfrastrukturplan

Entwurf zur Stellungnahme

» sektor-gekoppelt
(“cross-sectoral)

= zirkular (“circular®) cccms:]

= transnational

Osterreich auf dem Weg
zu einer nachhaltigen und
zirkuldren Gesellschaft

Die &sterreichische Kreislaufwirtschaftsstrategie

z
plan (OENIP)* de:

Stellungnahme verfe

Fokus auf HTA-Sektoren:
= CCU fur Kunststoff-, Chemie- & Stahlsektor
= CC(i)S zur Sicherstellung kontinuierlicher
Lieferfahigkeit von CO, Nachjustierung:
= 3 regionale Hubs/Cluster CCU iiber ccCM

- GR Wien/Schwechat forcieren & beschleunigen!
- GR Linz/OO/Bayern

- GR Graz/Stmk

JXU

jpmt
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TAKE-AWAY MESSAGE #3: Zur grundsétzlichen Bedeutung einer
industriell-regenerativen Kohlenstoff-Kreislauffuhrung

Eine kategorische Aussage™:
(0hne industrielle CARBONICOZ-ZIRKULARITI'-'\T,\

Keine CIRCULAR ECONOMY und
\ Keine NACHHALTIGE ENTWICKLUNG!!! y

*definiert CCU (Carbon Capture and Use [Utilization]) als “Silver Bullett”(?)

Anpassung der Terminologie: a

Von DEKARBONISIERUNG zu DEFOSSILISIERUNG und zunehmend hin zu 'sustainable & transnational’,
cross-sectoral & circular CARBON MANAGEMENT (ccCM)!

J¥U ipmt




Zum Abschluss: The [REAL| BIG PICTURE (1/2)

The Great Mystery of our Existence | Essential Aspects of Life

What is the meaning [purpose] of life?

Sean Carroll (RI Talk, 11/2017) Michael Russell (05/2011)
From the Big Bang to the Meaning of Life On the Emergence of Life
On microscopic vs. macroscopic versions of reality via “Negative” Entropy Trapping

THE BIG PICTURE

| o TriE ORIGING OF LIEE,

iy

The PURPOSE OF LIFE
is the

HYDROGENATION OF
CARBON DIOXIDE

‘ &I ) The Rop ot Ri Talks Reference is made to Michael Russell On the Emergence of Life Through

Talks showcasing cutting-edge research, intelligent Geochemist “Negatl'vc B El?tl‘opy T/ﬂpp/‘/?g

debate and the leading thinkers in science, technology, Jet Propulsion Lab., Pasadena/California

maths and engineering. _ Molecular Frontiers Symposium
https://www.youtube.com/watch?v=2JsKwyRFiYY at the Royal Swedish Academy of Sciences, May 2011

https://www.youtube.com/watch?v=SF2uj0Oxghg = p m t
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Zum Abschluss: The [REAL] BIG PICTURE (2/2)

Where do we come from? | Where are we headed?

Another perspective on CCU (carbon capture & utilization):
Control of Fire: from the civilization-historical importance of FIRE to

FIRE AND
CIVILIZATION

JOHAN
GOUDSBLOM

JXU

NEXT LEVEL re-thinking the ancient Greek Prometheus mythology

Fire and Civilization

Johan GOUDSBLOM
Penguin Press; 1992

A History

j lom g

VACLAV SMIL

Vaclav SMIL
MIT Press; Oct. 2018

@ Gosthommentar
Im Schlund der Ofen: Zu nah am Feuer

12012022 m 15647
von Thomas Jakl

Ptar Kufhar

Wo wird uns ,Bruder Feuer” auch langfristig erhalten bleiben?
Gedanken zu Verbrenner und Motoren auf dem Absteligleis.

|
Im Schlund der Ofen:
Zu nah am Feuer

Thomas JAKL
Die Presse; 12.01.2022

Peter Sloterdijk

Von der Gabe des Feuers
zur globalen Brandstiftung
NY

Die Reue des Pometheus:
Von der Gabe des Feuers
zur globalen Brandstiftung

Energy and Civilization
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Peter SLOTERDIJK
Suhrkamp; March 2023

Sonderdruck
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PLASTICS -
EUROPE Wy denkstatt

mmmmmmmm g a sustainabie future create sustainable value

Regeneration — Management des Kohlenstoffbudgets W,
KELSEN im Parlament | Wien, 24. Janner 2024 e .'.1 HE GLOBAL GOALS
an

For Sustainable Development

Industriell-regenerative Kohlenstoff-Kreislauffiihrung:
Eckpfeiler einer nationalen Carbon Management Strategie
und der Osterreichischen Kreislaufwirtschaftsstrategie

NEXT LEVEL im globalen [geo-]politischen Kontext mit 3 Take-Away Messages
[ANHANG: 5 Key Messages & 7 (PLASTIK-)Thesen]

Reinhold W. LANG

Institute of Polymeric Materials and Testing
Johannes Kepler University, Linz

J ! U Institute of
p m Polymeric Materials

JOHANNES KEPLER and Testing
UNIVERSITY LINZ
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KEY MESSAGE #1: A CATEGORICAL statement
Why an Industrial Carbon Circularity is essential?

‘Without industrial CARBON (CO,) CIRCULARITY, |
No CIRCULAR ECONOMY and
9 No SUSTAINABLE DEVELOPMENT !!! y

Recommended change in terminology: From DECARBONIZATION to DEFOSSILIZATION
and sustainable & transnational,
cross-sectoral & circular
CARBON MANAGEMENT (ccCM)!
JXU R jipmt




KEY MESSAGE #2:
Industrial Carbon Capture & Use (CCU) — The SILVER BULLET?

fEstainshing plastics waste incineration coupled with \
Carbon Capture & Use (CCU) as a viable

“chemical” recycling” route for plastics waste

Is essential (indispensable) and paves the way for a

\ ‘sustainable’ all-circular PLASTICS sector! )

Note: INCINERATION of PLASTICS coupled with thermal energy use and CCU driven by renewable energy

needs to be acknowledged as ‘recycling’ in terms of a valid Circular Economy option at EU policy levels!
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KEY MESSAGE #3:
H, and CO, as ‘renewable’ feedstock & new industrial commodities?

On the complementary role of green H2 & green CH,/CH;OH/NH,

fFrom an energy transition perspective, but specifically\
an industrial transformation perspective,
a focus on green hydrogen (H.) is important,

but we must widen the scope to green forms of

\_methane (CH,, methanol (CH,0H) & ammonia (NH,)! /
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KEY MESSAGE #4: The Role (obligation!) of HTA industries
Cross-sectoral collaboration is essential!

( With their exceptional capabilities & expertise \
along with their management competencies.

the hard-to-abate (HTA) industries

[steel, cement, plastics & chemicals, waste incineration]
- via cross-sectoral collaboration —
must spearhead CCU technology development
\ and large-scale (global!) implementation. )
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KEY MESSAGE #5: Regional Collaboration
Why transnational partnerships are essential?

[Considering the huge amounts of A
required for techno-sphere C-CIRCULARITY, a
‘New Green Deal‘ FOR & Europe/Austria
i m
\_ IS URGENTLY NEEDED!!! )

-'-"3‘“:‘-‘- HE GLOBALGOALS [y AFRsrs NEW GREEN DEAL AFRICA-EUROPA

For Sustainable Development

an . ..
@ in transdisciplinary
partnership at eye-level!
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7 Thesen zum Thema | Kontext PLASTIK (1/4)

These 1: Zu verbreiteten Fehleinschatzungen

KUNSTSTOFFE sind SCHLUSSELWERKSTOFFE einer NACHHALTIGEN ENTWICKLUNG!

FUr eine NACHHALTIGEN ENTWICKLUNG sind INNOVATIONEN zur generellen und
weiteren Verbesserung und Leistungssteigerung von Kunststoffen und daraus
hergestellten Produkten zielfihrender und damit wichtiger

als hohe Quoten flir MECHANISCHE REZYKLIERUNG!

Daraus leitet sich auch fur kiinftige Entwicklungen eine Tendenz in Richtung HOHER
TYPEN-/SORTENVIELFALT BEI KUNSTSTOFFEN und daraus hergestellten Produkten ab.

Der 6kologisch und 6konomisch beste Pfad in Richtung einer vollstandig regenerativen
Rohstoffbasis fur Kunststoffe (CIRCULAR ECONOMY) ist nicht BIO sondern CCU!

J¥U ipmt




7 Thesen zum Thema | Kontext PLASTIK (2/4)

These 2: Meta-Perspektive auf die PLASTIKABFALL-Diskussion (“The BIG Picture®)

KUNSTSTOFFABFALLE sind sichtbarer Ausdruck cines mittlerweile dysfunktionalen Wirtschaftssystems,
das sich an iUberkommenen Denkansatzen und Modellvorstellungen aus einer Zeit vor bzw. zu Beginn der industriellen
Revolution orientiert und das dringend einer paradigmatischen Neuorientierung & Modernisierung bedarf!

These 3: Nachhaltige PLASTIK- KREISLAUFWIRTSCHAFT & RECYCLING (Oko-Effizienz)

Die Festlegung 6kologisch & 6konomisch sinnvoller Ziele fir die Rezyklierung von Produkten bzw.
Werkstoffen (KUNSTSTOFFEN) setzt umfassende ,60kologische‘ Lebenszyklusanalysen (LCA/PEF)
unter Beriicksichtigung von Kosten/Nutzen-Betrachtungen voraus!

These 4: Nachhaltige & voll-zirkulidre PLASTIK- KREISLAUFWIRTSCHAFT (Perspektive)

Die ENERGIETRANSFORMATION wird zusammen mit neuen Optionen fir
zirkuldre Kohlenstoff-Technologien (CCU) zum GAME CHANGER fir eine
VOLLSTANDIGE & NACHHALTIGE KUNSTSTOFF-KREISLAUFWIRTSCHAFT!
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7 Thesen zum Thema | Kontext PLASTIK (3/4)

"% THEGLOBAL GOALS

For Sustainable Development
M

These 5: Nachhaltigkeitshewertung der Recycling-Fahigkeit

Eine umfassende Nachhaltigkeitsbewertung der Mdglichkeiten und Grenzen der (mechanischen)
Recyclingfahigkeit von Kunststoff-Produkten als Teil eines gesamthaft 6ko-effizienten Abfall-
Managements und im Sinne der UN Agenda 2030 (SDGs) ist komplex und existiert derzeit nicht.

These 6: Umfassende Betrachtung von Recycling-Fahigkeit & -Wirkung

Nicht jede Kreislaufwirtschaft ist a priori NACHHALTIG!

Die direkten Wirkungen einer Kunststoffkreislaufwirtschaft betreffend Klimaschutz sind eher begrenzt.
Viel bedeutsamer sind die indirekten Wirkungen einer nachhaltigen KUNSTSTOFF-
Kreislaufwirtschaftsstrategie im Kontext ,,sensitiver Interventionen “mit grofR3er Hebelwirkung!
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49 | 2024-01-24_rwL



7 Thesen zum Thema | Kontext PLASTIK (4/4)

These 7: Zur digitalen Transformation & zu Artificial Intelligence

Das Thema NACHHALTIGE ENTWICKLUNG wird bis dato von weiten Bereichen der
DIGITALEN TRANSFORMATION (noch) nicht ausreichend wahrgenommen!

Die Bereitstellung eines besseren Verstandnisses flr globale Zusammenhange und der
globalen System-Komplexitat muss mit ein HAUPTZIEL auch von KUNSTLICHER
INTELLIGENZ & DIGITALER TRANSFORMATION werden, um die Transformation in
Richtung NACHHALTIGE ENTWICKLUNG zu unterstitzen und zu beschleunigen!

N

Auch fur eine moglichst vollstandige & nachhaltige Kreislauffiihrung von KUNSTSTOFFEN kommt

Digitaltechnologien & Al eine SCHLUSSELROLLE zu! Dies gilt sowohl innerhalb der einzelnen
Recycling-Prozesspfade, insbesondere aber im Hinblick auf den zu optimierenden Mix an
Recycling-Technologien, basierend auf funktions-/service-basierenden Oko-Effizienzanalysen.
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