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Redefining the Limits to Growth:
comprehensive Carbon Management (cCM)

What's NEXT?
Dare to be Different!

Against all Odds:
Transformative Change!
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CoR-AT NEXT LEVEL Forum 1:

- .r Transformative Inflpvation
in der osterreichischen INDUSTRIE
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EDU;IIATION
or HOPE

Educatlon for Hope

A Global South Mov 1t for Transformative Education

“EDUCATION is the most powerful tool
to change the world.”

Nelson Mandela




“HOFFNUNG ist nicht die Uberzeugung,
dass etwas gut ausgeht, sondern die Gewisshelt,
dass etwas SINN hat, egal wie es ausgeht.”

Vaclav Havel

V' “OPTIMISMUS ist eine Haltung,
* HOFFNUNG ist eine Tugend [und Verpflichtung].”

Papst Franziskus
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Redefining the Limits to Growth:
comprehensive Carbon Management (cCM)
WAS | WARUM | WIE ? [4Thesen | 3 Takeaways]

Reinhold W. Lang
Club of Rome — Austrian Chapter | Prasident

Against all Odds:
Transformative Change!
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Zu Beginn: eine personliche Wiirdigung & Widmung als Rahmen

Stefan Schleicher

/i:\

-~

Circular

Economy
of Plastics

From Plastics Recycling Towards
Feedstock Transformation

@ Springer

Gastkommentar Die Presse | 15. Dez. 2023

Unsere Kurzdiagnose
zur COP 28 (Dubai 2023)

Format dieser Konferenzen
hat sich erschopft:

— Geschaftsordnung
(Einstimmigkeit)

Ein Next Level fiir — Geopolitische Verwerfungen

Energie und Klima .

(nationale Interessen vs.

multilaterale Kooperationen)

e Von weglosen Zielen zu
zielorientierten Wegen!”

Against all Odds:
Transformative Change!

Chapter 15

Carbon Dioxide (CO;)—The
Ultimate Feedstock for an All-Circular
and Climate-Neutral Carbon and Plastics
Economy

Titel des Schlusskapitels
= ‘Making a Way out of No Way’

Alfred Stern

Dr. Stern’s Dissertation Party (MU Leoben, 1996)

Beruflicher Werdegang
— DuPont & Borealis
— CEO der OMV AG (seit Sept. 2021)

OMV Strategie 2030 (03/2022)

= strong focus on circular economy f”gﬂ o
o Chapt
= ‘net-zero by 2050 or sooner’ 2\ 7 fu G
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These 1: Zur Bedeutung eines umfassenden (industriellen)
Kohlenstoffmanagements fur Europa

What’s NEXT?
Dare to be Different!

Wir in Europa (und Osterreich) miissen an
Energietransformation und an Kreislaufwirtschaft festhalten, well

es die einzige Zukunftsoption fur die europaische INDUSTRIE und
fur globale PROSPERITAT ist, und ...

... weil es die einzige Option ist, uns in Europa vor nicht bewaltigbaren,
kunftigen Migrationsstromen (insbesondere aus Afrika und dem Nahen Osten)
wirksam und humanitar vertretbar zu schutzen!

Against all Odds:
Transformative Change!



The Human Enterprise: Redefining the Limits to Growth?!

(1/2)

Pillars of human civilization on JUSTICE, EQUITY, INCLUSION & PROSPERITY for all:

e

1948 (UN)

| Human Rights

Declaration

ngIh

= 4 fundamental

freedoms (speech,
religion, fear, want)

[0 eorvmss anrmvamn seen w -

The Limits
to Growth
CoR, 1972

1987 (WCED) 2000 (UN) 2015 (UN)
Sustainable Millennium Sustainable Development
Development Declaration Declaration
= Our Common Future = UN Agenda 2015 = UN Agenda 2030
(Brundtland Report) -8 MDGs -17 SDGs
- 169 Targets
Early Warnings: The original 1972 scenario (standard run)
—
1:nr resources ... 2. industrial out.. 4 : population 1
P — -
Resources
LS
* h::‘—?’j Population
Industrial Output
2 8 f——"
8 [ | | . Food
“Te00.00 1950.00 2000.00 2050,00 210000
Fage 1 Years &:11 PM Sun, dug 22, 2004
N=|
State of the World 2014

Source:

Dennis Meadows; Lecture at Austrian Institute Institute of Economic Research (WIFO),
Vienna/Austria (Sept. 9, 2014); Providing Social Welfare in an Era Without Growth

Earth
for

A SURVIVAL GRADE b Hommanty

Earth

for All
CoR, 2022




The Human Enterprise: Global Challenges & the Anthropocene

The Planetary Boundaries — PB 3.0 (Nov. 2024)

since 2022: Pollutants,

(& microplastics) exceeded!

The Ecological Compass
9 AREAS [now sub-divided]

Planetary boundaries
operating ranges of human activity

= 2009: 3 boundaries crossed
= 2015: 4 boundaries crossed

= 2024: 5-6 boundaries crossed

Nature Reviews Earth & Environment PR3O Chmetechange
v Change in |nclud|ng PLAST'CS,
olume 5| Nov. 2024 G CO. conc
Johan Rockstrom et al. o ikl e ol : - L
Genetic Radiative
e m———— i Functional
e ot g diversity
Planetary Boundaries guide
humanity’s future on Earth
i e Stratospheric
Human pressures have pushed the Earth system deep into the deotion
e e Land system change ozone depletion
“r‘»:‘& :\;rrunr Y Holocan ik :""‘“’"'
acroes iplimes. and society. e
B e o Green —
:':‘:‘"cll i rdar ke s b JP’I\’WHL» water r/’ .
B e s Blue Atmosphere aerosol
e e T e ey s Freshwater change  Water, loading
thepl 5 tary 5.
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Wilgh-resolustion and reat Vhesith
acidification
- Blogeochemical
flows
Planetary boundary High-risk line |
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Die ‘Grenzen des Wachstums’
iiberwinden — Wie?

= \on einem linearen Wirtschaftsmodell zu einem resilienten,
umfassend zirkuldrem Wirtschaftsmodell (“Circular Economy”)

= ... mit “comprehensive Carbon Management (cCM)”
als wesentlichen Eckpfeiler und “sensitive intervention point”!




The Human Enterprise: The GREAT ACCELERATION (as of 1750)

The Trajectory of the Anthropocene (w. Steffen et al., 03/2015)

Socio-economic trends Earth system trends
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The Human Enterprise: The essential role of MATERIALS (as of 10,000 BC)

From STONE Age via BRONZE & IRON Age to PLASTICS Age?

Importance of ‘GRAND’ MATERIAL CLASSES in the history of human civilization

1862 World Exposition Source:

Metals London Metals Prof. M. Ashby (1999)
partesin 4719 | Gumypus U of o (OK):

it : _ e adapted by R. W. Lang

Polymers, ‘DEMOCRATIC MATERIAL’

elastomers

ibers Glues : : r-alloy:
oy Polymers,
Composites Super Alloy elastomers >

High temperature
polymers

High modulus

-

Plastics
and
Composites

Composites

Relative Importance

Ceramics SEEEEE Ceramics,
glasses Portand 2 i glasses

10000 BC 5000BC O 1000 1500 1800 1900 1940 1960 1980 1990 2000 2010 2020

Date

" ; Austrian

THE PLASTICS AGE (?): “Plastics — Materials of the 21. Century” )//( Plastics _;5’# ';é, Chapter
: & Material for the 2| st Century QUB Oi 11




The Human Enterprise: The Hard-to-abate (HTA) sectors (worldwide)

The SCIENCE behind how we got here and where we’re going ... [‘Numbers don't lie!”]

Vaclav Smil
The

pa
A Scientist’s Guide to Our
Past, Present, and Future (@

How the World
Really Works

Vaclav Smil
May 2022

Chapter 3: The 4 material/matter pillars
of modern civilization

Cement: a world created by concrete

Steel: ubiquitous and recyclable

= Ammonia: the gas that feeds the world

Present and Future Production Volumes UN SDGs:
p.a. worldwide “ :
world we
Essential 2019 / want for alll“
Materials in Mt
[rough estimate]
Cement 4500 x10+
Steel 1800 x15
Plastics 370 x30+ » Equity
Ammonia 150 X2+

Plastics: diverse, useful, troublesome

= ~15 % energy
. ~23 % CO,

*World Bank definition (LICs): GNI per capita of $1,135 or less in 2024

HTA-Total*: ~35% !

*includes HTA industries and HTA transport

CO, emissions of Transport Sector
p.a. worldwide (2018, IEA)

Mobility & 2018

Transport* share
Road (passenger) 45 %

Road (freight) 30 %
Aviation 12 %

. . > -
Shipping 11 % 50 %
Pipelines 2 9,
oil, gas, water, steam etc.

*Global transport emissions — total (2018): fr? Y
~8 Gt CO, (24 %) a Austian
https://ourworldindata.org/co2-emissions-from- -5 ‘ . ; Ly hapter
trans % #
port < O
g of



The GROWTH dynamics in the ANTHROPOCENE (1950 — 2023)

The 4 “essential” materials:

cement | steel | plastics | ammonia Historical Energy Production (1950-2023)
Industrial Materials Production - Linear Scale (Normalized to 1950 = 1.0) : Global Populatlon and GDP (Normalized to 1950 = 1.0)
All Energy Sources - Normalized to 1950 = 1.0
250% ) 10x
. 22x7 |
plastics '
200x :
| (_/‘
o GDP ~
150%- _ ; p
'I)x--; ,4
100%+ c I t
I ] Ax A Ion
ammonia = X | popuiatio
. 6x4 - ,
50x1 _ _ ' cement i P
o —o—o0—0 coal
. g, 9 ; = T I s TR o=
1953 1965 1975 1985 1995 2005 2015 2023 0955 1965 1975 1985 1995 2005 2015 2023 ¥ 1955 1965 1975 1985 1995 2005 2015 2023
= Stee <o Cement - Coal - 0il o Natural Gas S0P
Energy Production Growth Summary (1950-2023) KE}I’ Growth Factors (1950-2023)
Double/triple digit e : e
5.9x Absolute Production Volumes (Note: Different Units) Population GDP
GROWTH factors: Key Growth Factors (1950-2023) 3.2x 8.3x
- L 8 N N B N B B | - 2.5 — 8.0 billion 11.4 — 94.1 trillion USD
{ Plastlcs (235x) \ Steel Ammonia Dslldx
1 10.0x 66.7x Aapid growih 14950- 1980 S L W e -
: = Am monla (67X) 1 189 — 1,898 Mt 3.6 — 240 Mt . 5000 : i
I Matural Gas
: u cement (32X) I Plastics Cement 3.:—.;‘._‘.2‘.‘.*-_.. scoelerating
235.3x 32.3x
\ u Steel (].OX) /' 1.7 — 400 Mt 133 — 4,300 Mt i B i i ey, A g :
= Natural gas (21x) VL i
Source & acknowledgement: TP S s o i

P. F. Lang and R.W.Lang with support of claude ai (07/2025)



The Human Enterprise: Circular Economy & Climate Crisis in context

CIRCULARITY GAP Reports by Circle Economy

= . Global Circularity Rate
o | | P =, 1he world is only is falling!
' i 6.9 % circular! - 2017: 9.1%
2023: 7.2%

2024: 6.9 %

[WAG THE DOG?]

Worldwide:
FACTOR ~200

8 GLOBAL REPORTS (2018 —2025) 6 EM|sst|)g:vsee(}gon Jisible)
- _

& 12 National Reports (first 3): VS.

- Austria PLASTICS WASTE (visible)
- Norway Main Conclusion | National Report Austria

_ The Netherlands (ARA Press Release 06/2019)

A national economy which directly
or indirectly (imported goods) strongly

!irnit’a o hﬁ; planet" :

e CIRCLE
C E56my depends on FOSSIL FUELS f”
: : can never be circular! : éﬁfp’t‘z?
Source: Circle Economy “a 4&"

hitps./Awww. circle-economy.cony’

< Q
QUB ot ¢



The Human Enterprise: Redefining the Limits to Growth?!
Pillars of human civilization on JUSTICE, EQUITY, INCLUSION & PROSPERITY for all:

|

(2/2)

gewh

= 4 fundamental
freedoms (speech,
religion, fear, want)

1948 (UN) 1987 (WCED) 2000 (UN) 2015 (UN)
Human Rights = Sustainable Millennium Sustainable Development
Declaration — Development Declaration Declaration
The Limits

to Growth = Our Common Future = UN Agenda 2015 * UN Agenda 2030 for All
CoR, 1972 (Brundtland Report) - 8 MDGs - 17 SDGs 10 tzosec § 17 wnesswes | CoR, 2022
- 169 Targets &" @

Digital Analysis:  CoR Executive Summary ‘Earth for All - E4A’ (09/2022)

Earth4All:
Austria

o e T

[

o, Dm

CoR Deep Dive Papers [02 — GROWTH (05/2022); 08 — ENERGY (08/2022)]
CoR:at ‘Earth4All Austria’ (07/2024)

Terms: No. of hits | Earth for All E.s.* | DDP 02 GROWTH | DDP 08 ENERGY | Earth4All Austria
(digital search) (09/2022) (05/2022) (08/2022) (07/2024)

Circular Economy

circular CARBON

0 0 0 0 CoR-AT
regenerative CARBON 0 0 0 0 NEXT LEVEI—
T Forum
CARBON circularity 0 0 0 0 .
- Series 2025/26
CARBON regeneration 0 0 0 0

* However: 10 hits for “regenerative”, 1 hit for “circularity and regeneration”

9 hits for “Carbon/CO,”



What’s NEXT>
are to pe Different!

comprehensive Carbon Management | cCM

Die Vision: “ANEW BioEconomy” getrieben durch die

Die Ziele:

HTA-Industrien und die Land- & Forstwirtschaft

Eine “cCM-Roadmap” — Von weglosen Zielen zu
zielorientierten Wegen!

Kohdrenz & Alignment von Strategie_lj & Policies zu Klima,
Energie, Kreislaufwirtschaft & BioOkonomie

16



VISION: A NEW BioEconomy based on comprehensive Carbon Management

in the HTA sectors — DEFOSSILIZATION instead of Decarbonization (1/4)
Towards a regenerative ALL-CIRCULAR CARBON ECONOMY

regenerative hydrocarbons by direct CO, .
utilization with H,O & renewable energy The regenerative

l l enerqy/feedstock cycle
Photo- hv Cycle time:
Synthesis "(';200’ 333 " o up to max. ~100 years
. 2 o
From current to BIOMASS @ g “*’Living B

Mobility < Fg=

Power plant

future energy/feedstock
technologies

The Guiding VISION
(as new NARRATIVE)

To transpose the circularity
gasl of carbon in the Biosphere
oa

Primary to the Technosphere!
energy

Refinery

Oil g

Fossilization

CARBON CAPTURE
& UTILIZATION (CCU)

Austrian

The fossil energy/feedstock cycle 2 (the) Silver Bullet 1?2 o




VISION: A NEW BioEconomy based on comprehensive Carbon Management

in the HTA sectors — DEFOSSILIZATION mstead of Decarbonlzatlon (2/4)

I‘\

Towards a regenerative ALL-CIRCULAR CARBON ECONOMY

.| The GREAT Industrial Transformatlon "

Example PLASTICS

) ; Solar-driven ﬁ Hydrogen,

n(6CO, + 6H20) + ||ght *"“l" chemistry hydrocarbons
4 s oyt e

+ n(60, + H,0)

= Coz = H20 =

A ; @ @

\ 23| cH, cHoH
s> ¥

&
|

recovery 9
& CO, ’

hase s .
p ; green chemicals,
-y \:I green fuels (synfuels),
Plastics

oy plastics
- = L -
Recycling - MANAG &
e T

g A8 ,._.. i Picture by worldbank.org
2025-0¢ (1 : Mohamed Abdulraheem
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Comprehensive (circular) Carbon Management (cCM)
9 Merkmale industriell-technosphdrischer CO,-to-Hydrocarbon Konversion

(1) Industrielle Skalierbarkeit existierender Konversionstechnologien:
TRL 7-9 (bereits heute Konversionskette durchgingig TRL 9 méoglich)

TRL: Technology Readiness Level

(2) Nutzung bestehender Infrastruktur fir Transport & Speicherung
(Adaptierungen & Erganzungen jedoch erforderlich)

(3) Energieeffizienz: industriell-technospdrische Konversion tbertrifft
natirlich-biosphdrische Konversion um Faktor >10 (flichendichtemiRig)

>
ﬂ a éﬁstrtian
) 1oy ap er
% \{ ’ $‘
e S
{Up of

19



Comprehensive (circular) Carbon Management (cCM
Closing the Loop | Navigating the CCU conversion pathways [nova-Institute, 2023]

Renewable Energy and Renewable Carbon
for a Sustainable Future

B = | & -
[ b [ v B renes § (=] o [sscwerion }
— 1
3| | AENEWABLE
REMEWABLE __ |11 | B
ENERGY ~ i3 CANHT
= LANA
| I
| £ A 86

CCU process/product
pathways with 2023
technology readiness

[and industrial stakeholders]

TRL: 6(3) -

S p———

Fossil Fusls Fassll Carbon

levels (TRL)

Source:

nova-Institute 2024
Courtesy of M. Carus
https.//nova-institute.eu/

) O

o

et CHEMICAL CONVERSION

Carbon Dioxide Utilisation and Renewable Energy

i

f

s

Capture from air
ar indusirial paint
sourcas (TRL 9)

L

CARBON CAPTURE m

e

I,

Elgetiolysls
{TRL 9. PEM TRL )

HYDROGEN

— (@ A @ |

RENEWABLE ENERCY

}

BIOTECHNOLOGICAL CONVERSION Sy

v

Mingralisation {TAL ) |

v

L 4

ﬁ

A

v

{TRL 7-%

Copolymerisation

Mher Chemical
Tren=formation (TRL 5-4)

Elactrochemistry
(TRL 3=G}

g,,'

Hydregenatinn (TRL 9}

J lFiscmer-Tmpanh (TRL 9) | |

[
I
I
I
I
I
I

Polycarbonates, Polyols

LR B 8 N B N N B _§ B B B § _N_§ _§ R _§ § N _ B _§ B R _§ N _§B_ B B _§R_§ N _§R_ B § §_ B 8 §_ R _§ § B 4

Varipus L‘:lemncals;
Salicylic Acid, Uraa,
Cyclic Carbonate,
Acrylic Acid, Others

ki
Varisus Chamicals:
Syngas, Ethylene, Others

l

Synthetic Fuels
(Gasaline, Diesel, Kerosana),
Naphtha and Waxes

N

Mathana, Methanol

Artificial Photesynthesis
(TRL 2-5)

|

l

Various Chamicals:
Butanol, Hexanol, Others

o

T s
- Bactarial and Othar I Natural Photosynthesis I
® | Microbial Systams l

Acetogenic Bactaria,
Methanopanic Archaea

+

Gasfarmentation (TAL 4)
Electrofermentation {TAL 4-5}

4

Ethanal, kspbatannod {TRL )
Methane (TRL 9}
Palymer, Prateins (TAL 5-T)

Crops, Mgae, Microalgas,
Cyanohacteria

|

Photosystam | + 1

!

Biomass, Glucosa, Ethanol,
Pratiing and D1hars

Covestro {DE|
Saudi Aramco (SA)

Asahl Kasel (P
BASF (DE}

Econic Technolugias [UK)

Alr Carmpary ||
fuantium (KL)
Twelve (US)

ineratee {DE)
Mordic Electrafued (NO)
Morsk a-Tual (NO)

Bsa Methanal (DE)
CRI (I5)
Ligjuid Wind {SE}

Dimensional Energy (US)
Evonik and Siemans {DE|

[Deep Branch Tech, (UK)
Electrncheea ([E)

LanzaTach (US)

Algan Biotach (US)
Caltana (US)
Phozind {NL)

available at www.renewable-carbon.eu/graphics

TRL information refer to the technologies using captured carbon

e ﬁ-lnsﬁtut&.&u | 2023
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VISION: A NEW BioEconomy based on comprehensive Carbon Management
in the HTA sectors — DEFOSSILIZATION instead of Decarbonization (3/4)

I‘\

Towards a regenerative ALL-CIRCULAR CARBON ECONOMY

_"__[ The GREAT Industrial Transformatlon ~

74]
2 = T

Babs S

C-cycle Biosphere Example PLASTICS ¥ ngcle Tég_:hnosphere

PhotosyntheS|s to Cellutose pr
#% —~ CO,+H,0

- ' ¥ Solar-driven ﬁ Hydrogen, o
chemistry hydo b Q ' .

CH4, CH,OH g

green chemicals, I

\:I green fuels (synfuels),
plastics

Plastics

Recycling
mechanical or a waste
chemical

Picture by worldbank.org

Mohamed Abdulraheem
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These 2: Zur Unabdingbarkeit kiinftiger internationaler
Zusammenarbeit (‘Think BIG’)

Warum transnationale & transregionale Partnerschaften unverzichtbar sind:

Angesichts der enormen Mengen an erneuerbarer Energie,

die fur eine technospharische Kohlenstoffzirkularitat erforderlich sind,

ist ein ,,Neuer Gruner Deal” zwischen Afrika/Naher Osten (MENA) und Europa
(Osterreich) unabdingbar !!!

4 )
HE GLOBAL GOALS 17 Toxricous \N[AYACIE3NbIFM A FRICA-EUROPE
or Sustainable Development

@ in transdisciplinary

\partnership at eye-level!

J

22



SOLAR RESOURCE MAP

PHOTOVOLTAIC POWER POTENTIAL (@) worosankorove  ESMAP

165°W 150W 135%W 120°W 105°W 90°W 1o'WW 60"W 45°W 30°W 19°W Ik 20°E 45°E 60°E To°E 90°E 105°E 120°E 135°E 150°E 165°E

15°N
30°N
15°N
Steigende Zahl militarischer Auseinandersetzungen:
Paatiry Poscs o Husie : = aktuelle Schatzung: Giber 100 bewaffnete Konflikte weltweit o
Security: Responses to Existential = dramatischer Anstieg von Militdrausgaben (Hochststand 2024 mit rund 2,7 Billionen US-Dollar weltweit) " r”
Id Bank

Risks in the Anthropocene

@, -082
Long-term average of photovolaic power potential (PVOUT)
Daily totals: 2.0 2.4 2.8 32 3.6 4.0 4.4 4.8 5.2 5.6 6.0 6.4

| I U, < Wh/kWp

Yearly totals: 730 876 1022 1168 1314 1461 1607 1753 1899 2045 2191 2337

= 9 Staaten mit Atomwaffen mit liber 12.000 Atomsprengkopfen
(USA, Russland, China, Frankreich, UK | Indien, Pakistan, Nordkorea | Israel)

This map is published by the World Bank Group, funded by ESMAP, and prepared by Solargis. For more information and terms of use, please visit http://globalsolaratlas.info.




Against all Odqgs:
ransformatjye Change)

comprehensive Carbon Management | cCM

Die Umsetzung: CoR-AT ‘NEXT LEVEL’ Forum Series 2025/26

3 Impuls-Veranstaltungen zum Schwerpunktthema "cCM | NEXT LEVEL"
=  CoR-AT NexT LEVEL FORUM 1: cCM in der INDUSTRIE [1. Dez. 2025]

=  CoR-AT NEexT LeveEL FORUM 2: cCM in LAND- & FORSTWIRTSCHAFT [Juni 2026]

=  CoR-AT NEexT LEveEL FORUM 3: cCM — STRATEGIES & POLICIES,
CARBON ACCOUNTING & PRICING [Herbst 2026]
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VISION: A NEW BioEconomy based on comprehensive Carbon Management
in the HTA sectors — DEFOSSILIZATION mstead of Decarbonlzatlon (4/4)

I‘\

Towards a regenerative ALL-CIRCULAR CARBON ECONOMY

.| The GREAT Industrial Transformatlon "

Example PLASTICS

Solar-driven Hydrogen,

n(6CO, + 6H20) + Ilght " chemistry ﬁ hydrocarbo-

2 CO,, H,0
+ n(60, + H,0) 5

= COZ+H20

D *

#3585 || CH,, CH,OH
— >l

— green chemicals, “.?
\:I green fuels (synfuels),
- plastics

—

~%g

4
/&

Great potential

for the AUSTRIAN industry
[Andritz, Borealis, HOLCIM, OMV.
RAG, VERBUND, voestalpine, ...]

Recycling Plastics
mechanical or a waste
chemical
I g p. L T ,._.. Picture by worldbank.org

i -
-0 e P : Mohamed Abdulraheem
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Comprehensive (circular) Carbon Management (cCM)
9 Merkmale industriell-technosphdrischer CO,-to-Hydrocarbon Konversion

(1) Industrielle Skalierbarkeit existierender Konversionstechnologien:
TRL 7-9 (bereits heute Konversionskette durchgingig TRL 9 moglich)

TRL: Technology Readiness Level

(2) Nutzung bestehender Infrastruktur fir Transport & Speicherung
(Adaptierungen & Erganzungen jedoch erforderlich)

(3) Energieeffizienz: industriell-technospdrische Konversion tbertrifft
natirlich-biosphdrische Konversion um Faktor >10 (flichendichtemiRig)

(4) Osterreich hat beste Voraussetzungen fiir Technologiefiihrerschaft:

— starke, hoch-innovative HTA-Industrie C2PAT: Carbon-to-Product Austria

B .. T . HCMA: Hydrogen & Carbon Management Austria
beispielhafte cCM-Projektinitiativen: C2PAT, HCMA Masterplan Stk (10 Punkte inkl. CCU/S)

>
a\: éﬁstrtian
) 1oy ap er
% \{ ’ $‘
e S
{Up of
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Comprehensive (circular) Carbon Management (cCM)
Moglichkeiten industriell-technosphdrischer CO,-to-Hydrocarbon Konversion

Potential IMEDIA & PRESS RELEASE: 24 JUNE 2020 AUGUST 2021
cross-sectoral ‘circular’ Carbon MoU: LAFARGE/OMV/VERBUND/BOREALIS
“Carbon2ProductAustria“ [short: C2PAT] C2PAT GmbH

FLAGSHIP-CLUSTER/HUB Initiatives:
= "STEEL & PLASTICS"

e.g. voestalpine, Borealis, VERBUND, RAG, N.N. Cross sectoral value chain
T e T T T e N to drive climate neutrality
e CEMENT & PLASTICS ! |
I\ e.g. Lafarge, Borealis, OMV, VERBUND, N.N. I -

= "WASTE MANAGEMENT"
e.g. Wien Energie, Linz AG, ARA, Saubermacher,

Borealis, N.N. 3 _
» "GREEN ENERGY INFRASTRUCTURE' i s | (o> Project currently
- redesign due to
Aim 2030 (C2PATplus) g lack of funding!?

= 750.000 t of CO, sequestration in Austria
= demonstration of global scalability!

C2PAT &K

Source: C2PAT consortium
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Aktuelle Entwicklungen als Chance nutzen!
Osterreichisches Regierungsprogramm 2025 | Der OMV/ADNOC Deal

W |ETZT DAS OMV und Adnoc einigen
W RICHTIGE TUN. sich auf Fusion ihrer 03. Méarz 2025
Fir Osterreich. Petrochemietochter Die Presse
27. Feb. 2025
Ke liti . Borealis und Borouge werden fusioniert. Es soll eine
. . oalition COz-Emlssmnen von gemeinsame Joint-Venture-Gesellschaft entstehen.
OVP, SPO und NEOS hard-to-abate (HTA) e N
prasentiert Industrien OMV und ADNOC
Regierungsprogramm T S Y, 1) formen einen
Osterreich: ~30% Weltkonzern [USD 60+ Mrd.] mit
[Faktor 2(!) zu EU . .
Durchschnitt] Unternehmenssitz Osterreich:

[ \Borouge Group International

Klima- und Umweltschutz (S.153ff)
Kohlenstoffmanagement (S.155)

» ,Umsetzung der nationalen Carbon Management Strategie
zur Dekarbonisierung von “Hard-to-abate"-Industriezweigen
und Forcieren des Hochlaufs einer Kohlenstoffwirtschaft.”

Archivbild von Borealis in Schwechat. IMAGO

Regierungsprogramm 2025-2029 3
¥ SRR 03.03.2025 um 21:48 Dle Presse

https.//www.bundeskanzleramt.gv.at/bundeskanzleramt/d https.//www.diepresse.com/19430059/omv-und-adnoc-
ie-bundesregierung/regierungsdokumente.html einigen-sich-auf-fusion-ihrer-petrochemietoechter 28




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

OMV 2030

WE ARE STRIVING TO BECOME A
LEADING FUELS, CHEMICALS

AND MATERIALS COMPANY BASED ON THE
PRINCIPLES OF

8y 2050

&

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

-------------------\
0

|" Net-zero (Scope 1, 2 and 3) to be
I reached by no later than 2050!

ﬁ-------------------

President-Designate of COP28

COP28 and fresh Impulses from Industry (2 examples)

dn

The Guardian

Sultan Al Jaber | CEO ADNOC

13 July 2023 UAE Plan for COP28 [Nov./Dec. 2023]

o

The 1.5°C goal

National plans (“global stocktake)
Phase out or phase down?
Clean energy

UAE: the first

(double energy efficiency, country "'?
triple renewable energy capacity by 2030 the Gulf region
Role of fossil fuel companies to pledge
‘All emissions, everywhere’ _ne_t-z?ro
Climate finance emissions
Inclusivity by 2050!

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

"The [ECUS] target ... around a minimum of 5 million t/year [by 2030],
... | see a possibility that wewillincrease 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

The Human Enterprise: Redefining the Limits to Growth?!
Pillars of human civilization on JUSTICE, EQUITY, INCLUSION & PROSPERITY for all:

gt > I8

1948 (UN) 1987 (WCED) 2000 (UN) 2015 (UN) orall
| Human Rights e Sustainable Millennium Sustainable Development
Declaration —— Development Declaration Declaration —r
* 4 fundamental to Growth * OQur Common Future = UN Agenda 2015 = UN Agenda 2030 for All
freedoms (speech, CoR, 1972 (Brundtland Report) - 8 MDGs - 17 SDGs 17 woeeses M CoR, 2022
religion, fear, want) - 169 Targets @

Timeline, hosts & key themes of Climate COPs (Conferences of Parties under the 1992 UNFCCC*):

/’— -------------------- ‘~\
N
COP1 | 1995 II COP21 | 2015 COP28 | 2023“ COP29 | 2024|(COP30 | 2025| (COP31 | 2026|(COP32 | 2027|(COP33 | 2028
I Berlin I Paris I Dubai H Baku | Belem I Turkey & | - 1 Delhi
Germany i France UAR || Azerbaijan Brazil Australia Africa India
I I
: » Paris Agreement = phase-out vs. : = N/S climate NDC
. S.
: = limit global phase.-down : finance Nationally Determined
temp. rise of fossil fuels 1 (NCQG) Contributions
a to below 2°C, = global stock- | = Article 6 on NCQG:
° I New Collective N
! preferably 1.5°C j[ake. (m) ; carbon trade Quantified Goal *1992 UNFCCC: Y o
e = justice/equity, : . gIN EramCer\]Nork Qo_nver:jtlt_)n%ng2 Austrian
\ lossidamage SR SOt 7 o N W g Gt
S "L % “Earth Summit” (Rio de Janeiro) @c @
N e = -7 lUB ot




Key moments at COP28

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

DRAFT TEXT by the COP28 President OUTCOMIE: First global stocktake
on First global stocktake under the Paris Agreement Proposal by the COP28 President
11 Dec. 2023 | 16:30 13 Dec. 2023
39. ... recognizes the need for deep, rapid and sustained 28. ... recognizes the need for deep, rapid and sustained
reductions in GHG emissions and calls upon Parties to take reductions in greenhouse gas emissions in line with 1.5 °C
actions that could include, inter alia: pathways and calls on Parties to contribute to ...:
(a) Tripling renewable energy capacity globally and doubling the (a) Tripling renewable energy capacity globally and doubling the
global average annual rate of energy efficiency global average annual rate of energy efficiency
improvements by 2030; improvements by 2030;
(b) Rapidly phasing down unabated coal and limitations on (b) Accelerating efforts towards the phase-down of unabated
permitting new and unabated coal power generation; _coal power;
(d) Accelerating zero and low emissions technologies, including, I-"(d) Transitioning away from fossil fuels in energy systems, in a “-_
inter alia, ... removal technologies, including such as carbon : just, orderly and equitable manner, accelerating action in this -
.o C2RMUre and utilization and storage e | L ., i critical decade, so as to achieve net zero by 2050 :
: (e) Reducing both consumptiorLa-nﬂ’production of fossil fuels, in* in keeping with the science; ;
: a just, orderly and equitijlé manner so as to achieve net zero: : (e) Accelerating zero- and low-emission technologies, including, :
“.....0y, before or aroupd050 in keeping with the science; | # : interalia, .. removal technologies such as carbon capture

s aand utilization and storage, particularly in HTA sectors ... s
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The Net-Zero Transition & comprehensive Carbon Management
Emerging pathways based on Climate COPs and EU policies

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

From aims
without pathway(s),

to target-oriented

45 Gt CO, ‘Global CO, pathways using IPCC AR6 Remaining Carbon Budgets

roadmaps!

40 -

35 -
Historical
30 -
25 4
20 4 (with
15

10 -

Phase-down of fossil fuels

Tackling Scope 1/2/3 emissions
based on COP28

“Potential” net-zero pathways:
phase-out vs. phase-down
of (unabated) fossil fuels?

[

@D

phase-out of coal as priority)

~15%

ca. 30% | Carbon Management el CITEUIET;

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

carbon
management

0

A WG C 5 e

2020

via CCU

and a Research
Partner of

GLOBAL@ON The GCP is a Global futur?arth

project Research Project of

WCRP-&

1st presented 13 Dec. 2023 [last day of COP28]
@ EC-JRC / IEA Workshop | Petten, The Netherlands

Source (left): Presentation at COP28 | Dubai, 5 Dec. 2023;
adapted & extended by R. W. Lang

World Climate Research Programme
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Back-of-envelope scenario assessments by Lang/Schleicher

[published in “Circular Economy of Plastics”, ed. by P. Orth, U. Liman et al.; Springer 10/2025]

Projected plastics production

Projected gross CO, demand for plastics

2050/60 2050/60
in Mt p.a. (worldwide) in Gt p.a. (worldwide)
I V-
/ 1|’\/|5th upper bound i 4G(t2) i upper bound
E
’| 850 lower bound
Mt/a
lower bound
A main driver:
400 ~
*data.by Mt/a* UN SDG Agenda
et [“A world we want for all!”]
(2023)
2022 2050/60 2050/60

Robust lower/upper-bound scenario assumptions for 2050/2060 (worldwide):

plastics growth rates p.a. 2/4 %; non-CCU plastics recycling rates p.a. 10/30/50 %

— carbon-to-plastics conversion factor of 0.72 [Kahler 2023]; CO,/carbon losses in CCU process

chain and polymerization of 28% [Markowitsch 2023] and 3% [Paulik 2024], respectively.

,—--~

. T r 0 F F B 0 0§ B

Circular
Economy
of Plastics

Fram Plastics Recyclioeg Towands
Feushtack Tranuk ion

Take-away message:

ca. 15 % o

current global or regional
CO, emissions

are required by the
carbon dependent industry
at around 2050/60.

[with a margin of around
plus/minus 5% depending on
the region and remaining uncertainties]

Note: This range overlaps/aligns well with

the remaining co, emissions of sectors
considered to be not abatable after
all decarbonization efforts are applied.
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These 3: Die Rolle (& Verpflichtung!) der HTA-Sektoren —
Sektortbergreifende Allianzen sind unerlasslich!

Mit ihren besonderen Management-Fahigkeiten und ihrer fachlichen wie
organisatorischen Kompetenz mussen die “Hard-to-Abate”-Sektoren

[HTA-Industrien: Stahl, Zement, Kunststoffe & Chemie, Mullverbrennung und
HTA-Mobilitat/Transport: Schwerverkehr, Schiffs- & Luftfahrt, Verteidigung]

— durch sektorubergreifende Allianzen & Kooperation — eine Fuhrungsrolle
bei der Entwicklung und dem groR-skaligen (globalen!) Einsatz von

CCU-Technologien ubernehmen.

34



How to achieve & accelerate industrial-scaled deployment
of comprehensive Carbon Management (cCM)?

4 essential attributes

' i
What IS SRS urgently ieegedlis a for industrial Carbon Management

sustainable, integrated & coherent [comprehensive/all-inclusive/net-zero’]:
Energy, Climate & Circular Economy strategy = comprehensive
: = cross-sectoral
alongwitha = circular/regenerative
consistent, coherent & science/evidence based (well-designed CCU/CCS/CDR)
= transnational
POLICY framework

L
on a global, regional and national level that

accounts for regional/national differences in terms of
intra-/intergenerational EQUITY & JUSTICE.*

Rapid implementation requires

= target-oriented policies
& incentive measures

* This is a bold but not an unrealistic demand; essentially it corresponds to the current
approach in the UN Climate Summits (i.e., annual COPs for Climate) and the UN efforts
towards a Global Treaty for Plastics and Plastics Pollution, currently, however, in a
not sufficiently integrated, consistent and coherent, science/evidence based manner.




These 4: Zielorientierte Enabling-Policies als Motor fiir
robuste strategische Allianzen

ste

Der W\Ch“g
Hebe“

Dringendst benotigt wird eine nachhaltige, integrierte und koharente Energie-, Infrastruktur-, Klima- und
Kreislaufwirtschaftsstrategie auf EU und nationaler Ebene,

erganzt durch einen konsistenten, wissenschaftlich und evidenzbasierten sowie incentivierenden
politischen Rahmen (“Incentive Policies”).

Besonderer Reformbedarf auf EU Ebene besteht im Bereich Carbon Accounting & Pricing (z.B.
EU ETS) sowie bei stofflichen Wiederverwertungsstrategien/-regularien (z.B. EU PPWR).

Dazu bedarf es eines sektorubergreifenden Dialogs der “Hard-to-Abate™-Sektoren
HTA-Industrien & HTA-Mobilitat/Transport, mit dem Ziel einer wirksamen Agenda-Setting-Power.
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Comprehensive (& circular) Carbon Management (cCM)
A NEW comprehensive Carbon Accounting (cCA) for cCM*

point sources

diffuse sources

Climate effective
emissions

direct air capture
(DAC)

emitting
entities

Climate effective
emissions

carbon

capture
utilization/use

CCiS, CCS
carbon storage
(intermediate or long-term)

“recycled” carbon

storing
entities

using
entities

capturing
entities

s
d’”,;%@f

¥

Climate effective
emissions

recycling
entities

* A proposal by R. W. Lang and S. P. Schleicher
(published in “Circular Economy of Plastics”
ed. by P. Orth, U. Liman et al.; Springer 10/2025)

A simplified approach
spanning various

\_

sectors & activities

(while remaining
flexible & scalable)

Features & attributes:

= 3 components
- carbon flows
- carbon registries
- responsible entities

mineralization

s db = integrates all industrial
H C-flows
[ o] = distinguishes C-flows
m - emitted vs. captured

o _® g & g .

- circular (CCU) &
non-circular (CCS/sinks)

forests, soil,

water j

Ca
j Austrian
carbon 4y a w, Chapter
ink < 8
SINKS &C‘ S
{uB of



Comprehensive (circular) Carbon Management (cCM)
9 Merkmale industriell-technosphdrischer CO,-to-Hydrocarbon Konversion

(1) Industrielle Skalierbarkeit existierender Konversionstechnologien:
TRL 7-9 (bereits heute Konversionskette durchgingig TRL 9 moglich)

(2) Nutzung bestehender Infrastruktur fir Transport & Speicherung
(Adaptierungen & Erganzungen jedoch erforderlich)

(3) Energieeffizienz: industriell-technospdrische Konversion tbertrifft
natirlich-biosphdrische Konversion um Faktor >10 (flichendichtemiRig)

(4) Osterreich hat beste Voraussetzungen fiir Technologiefiihrerschaft:

— starke, hoch-innovative HTA-Industrie
— beispielhafte cCM-Projektinitiativen: C2PAT, HCMA

(5) Kunftiger industriell-technosphdrischer CO, Bedarf (2050/60):
ca. 1-2 % der natiirlich-biosphdrischen Konversion pro Jahr :ﬁ” Austran

= 1y Chapter
% S
g N\
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These 1: Zur Bedeutung eines umfassenden (industriellen)
Kohlenstoffmanagements fur Europa

Wir in Europa (und Osterreich) miissen an
Energietransformation und an Kreislaufwirtschaft festhalten, well
es die einzige Zukunftsoption fur die europaische INDUSTRIE und

fir globale PROSPERITAT ist, und ...

... weil es die einzige Option ist, uns in Europa vor nicht bewaltigbaren,
kunftigen Migrationsstromen (insbesondere aus Afrika und dem Nahen Osten)
wirksam und humanitar vertretbar zu schutzen!

Against all Odds:
Transformative Change!
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CoR-AT NEXT LEVEL Forum Series 2025-2026
Redefining the Limits to Growth:

comprehensive Carbon Management (cCM)
WAS | WARUM | WIE ?

Some final remarks on our VISION:
A meta-level perspective

—— and outiook

Die

S Promethe The Remorse of Prometheus:
From the Gift of Fire to Global Arson

The 3 fundamental questions of Philosophy in context
Die Reue des Prometheus

Von der Gabe des Feuers Where do we come from?
zur globalen Brandstiftung Where are we headed?

What is the meaning [or purpose] of life?

Peter SLOTERDIJK
Suhrkamp | March 2023

Sonderdruck
edition subrkamp
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Some further reflections on advanced incineration/pyrolysis technologies
and comprehensive Carbon Management (cCM) ...

The ‘Myth of Prometheus’ and Plato’s ‘Allegory of the Cave’

The Profound Meaning of Plato’s Allegory of the Cave [from/after Skool: https://www.youtube.com/watch?v=4nHj3gL_JNO ]

YT T YTYY il

Ny KNoWLEDGE , ENLIGHTENMENT,
S\ e SPARK ofF CWILIZAT(ON-
% *UE (RITICAL ELEMENT

\  THAT ELEVATED

A HUMANG FROM A )

| PROMETHEVS o

SFoRETHOUGHT” )

) STATE ofF PRIMAL
2 VULNERABILITY
To CREATORS
¢ INNOVATORS

¥y

= ol I',-I '.I! LI\ .
N T N A W
S gl
BRI . SRR P

ke G A -

REPUBLIC Plato’s Allegory of the Cave | A common assessment

A “..one of the most influential philosophical Concepts in the history of Western Philosophy.

.. embedded are profound implications about the nature of knowledge
and the transformative journey of gaining wisdom.”

St
I



https://www.youtube.com/watch?v=4nHj3gL_JN0

A NEW BioEconomy ? | The NEXT Great Transformation

Where do we come from? | Where are we headed? | What is the meaning [or purpose] of life?

"4 THEGLOBAL GOALS

oo oW ForSustainable Development

o

Navigating the NEXT Great Transformation: Leave

From decarbonization to defossilization! noone

From a fossil-fuel energy driven, ... a renewable (solar) energy driven,

linear & resource depleting circular & resource regenerative

prosperity model for a few, to ... prosperity model for all.

Austrian |
Chapter




A NEW BioEconomy ? | Why industrial cCM — The EVOLUTION role model !

Where do we come from? | Where are we headed? | What is the meaning [or purpose] of life?

Michael Russell: On the Emergence of Life (05/2011)

“Uphill” geochemical
The PURPOSE [ESSENCE] OF LIFE +40 path -

is the +20 — -,/

“Downhill*
geochemical path

HYDROGENATION OF % oo =T ]
CARBON DIOXIDE S oo ~
-40f—~ CO,to CH, during -

serpentinization

(a geochemical ‘siphon’)

-60 -
MICHAEL RUSSEI -80 [~ p m
On the Emergence of Life Through Paciel ¥ Mtom #40
“N ve” E T » Aqai Yung et al, 2010 J. Cosmol. 5, 1121 \
eganve ntropy lrapping gainst g|| Odds- CH
ran SfOf’ ) S. Reductions & hydrogenations> 4
Mative Change
Molecular Frontiers Symposium :
at the Royal Swedish Academy of Sciences, May 2011 Ao
1y Chapter
https://www.youtube.com/watch ?v=SF2ujOOxqhg o @"?
{UB of



These 5: Warum eine umfassende Kohlenstoffzirkularitat

unverzichtbar ist? Eine kategorische Aussage!

Ohne industrielle Kohlenstoff/(CO,)-Zirkularitat,
kein umfassender Klimaschutz, The

PURPOSE OF LIFE

keine nachhaltige Kreislaufwirtschaft und [
keine nachhaltige E“tWiCklung! CARBON DIOXIDE

(Michael Russel)

Against all Odds:
Transformative Change!



The Human Enterprise: Redefining the Limits to Growth?!
Pillars of human civilization on JUSTICE, EQUITY, INCLUSION & PROSPERITY for all:

gowh = P @

Earth

1948 (UN) 1987 (WCED) 2000 (UN) 2015 (UN) for Il
| Human Rights e Sustainable Millennium Sustainable Development
Declaration —— Development Declaration Declaration —r
* 4 fundamental to Growth * OQur Common Future = UN Agenda 2015 = UN Agenda 2030 for All
freedoms (speech, CoR, 1972 (Brundtland Report) - 8 MDGs - 17 SDGs 17 woeeses M CoR, 2022
religion, fear, want) - 169 Targets @

Timeline, hosts & key themes of Climate COPs (Conferences of Parties under the 1992 UNFCCC*):

5 " T I N VN R R N VN DN VNS VNS TR VNS VN W W\ VN VN VN (W VS VN VW W VN VR [ VS VN [ S VN [N R N NN N NS U N N N N [N R VS NN [N NS N U N VN U VR T T ———— —~ (N
COP1 | 1995 |{ COP21 | 2015 COP28 | 2023| [COP29 | 2024|(COP30 | 2025| [COP31 | 2026|(COP32 | 2027|(COP33 | 2028 :
I Berlin ! Paris | Dubai Baku ! Belem || Turkey & | - 1 Delhi
Germany I_ France UAR Azerbaijan & Brazil Australia Africa India i
A o o o B\ A e e e e e e A o N e e e e e . . e e 4
» Paris Agreement = phase-outvs. = N/S climate NDC
. S.
= limit global phase.-down finance Nationally Determined
temp. rise of fossil fuels (NCQG) Contributions
to below 2°C, = global stock- = Article 6 on NCQG:
oreferably 1.5°C take (NDCs) carbon trade New C?]f?”ecgve *1992 UNFCCC: 7 4
. n justice/equity’ L Quantified Goal Ul_\l Framework Qo_nventi(_)n on f’ a Austrian
loss/damage Dt Chaptr
LI “Earth Summit” (Rio de Janeiro) <° @
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Learning, Hope & Equity in context: “We are many and they are few”

Fragments of opinions on 2" |ast day of COP29 (21 Nov. 2024)

Key question as to the state of the world:

Are we (humans) learning fast enough?
lindividually & collectively]

Omar Elmawi | Africa Climate Movement Building Space

“It's very wrong that the global north, the people that have contributed significantly to the problem,
come here for the past 10 days and have discussions that are leading to nothing.

---------------------------------------

---------------------------------------

and we promise them they are going to see the full might of the Global South in these corridors.

In Africa, we have a saying that when a herd of cows is slow, the ones that are slowing them down
are the ones at the front, but the ones that get caned are the ones at the back. B

Source: The global south is made up of over 130 countries that are [at the back].”

The Guardian | COP29 Live Blog _
by Damian Carrington |
https://www.theguardian.com/environment/live/2024/nov
/21/cop29-live-draft-texts-negotiations-climate-crisis

Jacobo Ocharan | Climate Action Network International Space

“The Global North must start repaying the overdue [climate] debt of trillions of dollars.”

Austrian
Chapter

o
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Learning, Hope & Equity in context: “The Belém Declaration(s)”
From COP 28 (Dubai) to COP 30 (Belém) and beyond ...

Gastkommentar Die Presse | 15. Dez. 2023 ranstr
o | Unsere Kurzdiagnose 21 November 2025
EEAES  svh. | 2U7 COP 28 (Dubai 2023) As COP30 text drops with no mention of fossil fuels,
\ 4 Format dieser Konferenzen . .
%@ @\ hat sich erschapft: Colombia and The Netherlands announce co-hosting
fi_ﬁ@;@\'—[—; — Geschaftsordnung . .
o (Einstimmigkeit) First International Conference on the
Ein Next Level fur — Geopolitische Verwerfungen
Energie und Klima .
. (nationale Interessen vs.

Just Transition Away from Fossil Fuels
April 28-29, 2026 | Santa Marta, Colombia

[aims to create a roadmap for a just transition away from fossil fuels
and operating in parallel with formal UN negotiations]

multilaterale Kooperationen)
& Von weglosen Zielen zu

zielorientierten Wegen!”

‘ i Signatories of the Belém Declaration on the
o RS ‘Just Transition Away from Fossil Fuels”
C|rCU|ar Ultimate Feedstock for an All-Circular = 24 initial nations
Economy and Climate-Neutral Carbon and Plastics incl. Australia, Austria, Belgium, Canada, Colombia, Denmark,
Of PlaStiCS Economy Finland, Ireland, Kenya, Netherlands, Mexico, Slovenia, Spain
Fom st flng o Titel des Schlusskapitels = over 80 nations in total

s = ‘Making a Way out of No Way’




“I THINK, therefore | am.”

René Descartes (1637)
pinars
indset adition :
£ thNe\ WeS‘e:\ge?sioody “Enrich YOURSELF.”
isU
oten M of the Adam Smith (1776)

W “Survival of the FITTEST.”
Charles Darwin (1869)

“l am because WE are;

and since WE are, therefore | am.”
John Samuel Mbiti (1969)
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