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Entstehung & Tatigkeiten Phase 2

m Subtask: Circular Carbon
— Activity: LCA modelling
— Activity: Carbon capture in industry

— Activity: Networking

m Subtask: Industrial Symbiosis
— Activity: Definition and delimitation
— Activity: Good practice examples
— Activity: Business Models

— Activity: Networking
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Internationale Partnerstruktur

m Osterreich (Task Management)

m Schweden — RISE, Wa3rm

m Danemark —SDU, DTU, Greenlab

m Deutschland — KIT

m Italien — PoliTo, ENEA

m Kanada - UQTR

m Niederlande — TU Delft

m Norwegen — SINTEF

m Portugal — Universitat Lissabon

m  USA — UMich / Global CO2 Initiative
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Circular, avoided, or captured carbon?
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Figure: The results for the climate change impact for the fifth case study discussing CCU and NZE.

Source: Zeilerbauer et al. (2024). Circular, avoided, or captured carbon (dioxide)? - A taxonomy approach for life cycle assessment and CO2
accounting. Carbon Management, 15(1). https://doi.org/10.1080/17583004.2024.2408285
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m ,Circular Carbon et s
Google Scholar Scopus WebOfScience mws Dunk After ded d
- - Avoided Burden 1080 65 31 90 54 8 48

— Carbon Dioxide Capture voded carbon =0 : s - > 2 7
Avoided CO2 956 13 22 65 48 12 36|
Carbon Capture 16 000 529 688 50 61 21 40|
Carbon Credit 3240 76 43 90 57 10 47|
Circular Carbon 340 7 11 48 34 13 21
Circular CO2 8 0 1 9 8 4 4
Negative Emission 1200 88 43 89 61 21 40|
Net Zero Emission 3 100 34 55 90 58 14 L
Total 617 410 115 295
Figure: Number of articles (documentation of the online searches)
Source: Zeilerbauer et al. (2024). Circular, avoided, or captured carbon (dioxide)? - A taxonomy approach for life cycle assessment and CO2 accounting. Carbon Management, 15(1).
https://doi.org/10.1080/17583004.2024.2408285
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Carbon sankey diagrams

CO,-Pfade fur die Zement- und Stahlindustrie

LCA analysis )

r 2 \ Ra!
{_Process modeling } Minorals
GG
Coal emissions
Flue gas Carbon Capture —
\ emissions
¢ Upstream
Steam X o= emissions
So—,
eneration i (@‘ -
Fuel g { J % Upstream Stored
Processes co2
co2
\ transp.&storage —1
¢ Economic analysis \V/
150 izi
l::’ ... Cement C Sizing )\
\/ r 130 116 €/t -
Fuel f'j plant V] =
Coz 0o, Storage Ss9
b — il ‘ %C0, Transport 3 e
. ' WSAVINGS - Electricit] | 2 58 1
@ OPEX - Other 3 \ ¥
2 OPEX - Fuel Ss7 -7
: \ o
o Fixed OPEX o \ o7 i
CAPEX B E §o oo ®
Ferrario, Proll, Stendardo, Lanzini (2024) Cost and environmentally efficient design of an absorption- X CACe 3 Bt
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CCU/CCS value chains

Project-based analysis of new value chains

New value chains with Carbon Capture Utilization and/or Carbon Capture Storage

(Project) short tite  (Project) full tithe incl short description of the spproach fo utifze/capture the CO2 (Project) Status  Finalization/Project end Year Country Website (if available) Funding source
m Projekte mit Fokus CCU
S5 source 55 capTuRe 55 TRANSPORT A5 UTILIZATIONISTORAGE
« Information on whether biogenic or fossil energy sources Information on 2. g. Information on e.g. Information on e.g.
- Themenste”ungen? . mﬁxmeﬁbn:eg, g -cmnmpmmmmmmbvmaxthm PpeMemsdahwﬂndnlapmns Lmzlhonga i e a':monvuyuv e
«  Buming of hydrocarbons for andior heat generation Technology: sorbent, solvent-based and ic and cost drivers IRoo iy, CONmal tves S Stk e als
. ) - mmvmmmw:‘:mmm + Economic and cost drivers Ermwmenhl.sﬁfatyandmkkdws L P P o
- Kooperatlonen H +  Production of (renewsble) fuels « Environmentsl, safefy and nisk factors o Stomge typs
«  Direct sir capture « Technology Readiness Level (TRL) L0 et
*  Liquid fuels used for fransportstion Potential sbstement effect
Technology Readiness Level (TRL)
Economic and cost drivers
Environmentsl safefy and nsk factors
m Erkenntrnsse GENERAL CONDITIONS of the Business Model
VALUE PROPOSITIONS KEY ACTIVITIES KEY RESOURCES STAKEHOLDERS
= . H H «  Which problem are we helping to solve? *  What key sctivities are required by the value propositions? *  What key resources are required by the value propositions? *  Who are the key parinersikey suppliers and what is the
—  Markte aufbauen: Projekt-Annahme einer R —— " How ks ses s dvapmnt fnew pocesse) - Whatley esouees i reguigforce s obvon st o ey scvtes?
+  Value delivered to the common good? bup? {e.g. research, end S it fmeppen ave e f =muwe efective perkmraia snd
« What bundles of products/sevioes are we offering o each  *  What seps are critcalin the implementation of CCU fecilies? »  Types of jcal, i financial,
. ikl aty . Wt e s o vt physica, human) +  Are you currently looking for new collaborations and how?
grofitechnischen CO,-Versorgung - s e et | et L 2 Wt skt e e parepon?
anse?

. clenstics (ke newness, performance. customization,
geﬂngmepbdwe design, brand/status, pnce, cost

—  Fokus CCU-Produkte: Produktion von B i ks st
Basischemikalien und Kraftstoffen.

CUSTOMER SEGMENTS REVENUE STREAMS COST STRUCTURE ADDITIONAL INFORMATION

for
= For whom are we creating value? «  Forwhat value are the customers willing fo pay? maintenance/operating costs)

«  Who arefvould be the most important customers? «  Forwhat do they currently pay? o Whatare the . Pt Sanioe?
. Mﬂtnﬂletypedmﬂﬂﬁnmebummnm «  Are there license fees for the use of CCU technologies? «  Whichkey e S Taa7

— Infrastruktur aufbauen: CO, wird aktuell in

Flaschen transportiert. e e et i i e

—  CCUS in hard-to-abate industries & BECCUS.

MAIN SUCESSFACTORS MAIN BARRIERS TO OVERCOME

Energieinstitut an der JKU Linz
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Industrial-Urban-Symbiosis

Industrial Symbiosis Facilitation Tools

m Unterschiedliche Tools:
— Bewusstsein scharfen
— Potenzial aufzuzeigen
m Dimensionen der Tools:
—  RKurzfristig (Potenzial) ...
— Detalilliert ...

langfristig (Vision)
illustrativ
— Popular ... datengetrieben
m Facilitation“ als Ziel
m Beispiele:
—  Zukunftsbild Zentralraum 00

— Greenlab Designer (DK)
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RAT FUR FORSCHUNG UND TECHNOLOGIE ENERGIE

Sector coupling central region Upper Austria 2040+ — Climate neutral ENERGIE

FUR OBEROSTERREICH

2

networks incl. storage

(

2nd the service sector,

Heat
_ P
Households m Public transport a
Elec. Valuables Elec.
Heat : H,

nciuding demand for ntemal logrstcs.
—
:

i
Relations electricity demand: Elec. H; CH, Heat
2k 13 (Aschach) to 22 (Abwinden-Asten) hydro power plants (Danube river) = 2
X 25GWPV power resp. [ 125 knv* area required for PV (2 ca. area of the City of Linz + Leonding) © Energieinstitut an der Johannes Kepler Universitat Linz
Total energy demand Notes: Legend
(Steel works, Chemical park, Pulp & paper, Cement works) - Flows with no direct coupling potential or no potential for change compared to the status quo are not expiicitly shown

(e.g. general electricity and gas supply is assumed for all players).
+ Conversion to Coffree steel production (electrification and use of hydrogen; depending on scrap input)

Exchange route in general

— Elec. ca. 6000 GWh O— =0 Source / sink not defined

renewable + ca. 16.000 GWh for H; . of methane with hy 2
~ CH((SNG)  ca. 5500 GWh + Reduction of CO; utiization to biogenic and non-avoidable sources Seccnday desibulon
renewable + All energy sources and networks shown are to be regarded as climate-neutral e
—— Hydrogen ca. 315 kt (= 10.500 GWh) * Recycling of CO, emissions (CCU) takes place in closed carbon cycles
renewable
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Industrial-Urban-Symbiosis (1.U.S.)

Osterreichische Umfrage zu Best Practice

m Ansatz m Ergebnis

— Befragung von Institutionen — L.U.S. ist quasi kein Thema bei Gesprachen
*  Wirtschaftskammer(n) bei Neuansiedelungen
* Standortagentur(en) — L.U.S. ist selten ein Thema bei Gesprachen mit
* Industriellenvertretung(en) bestehenden Betrieben

— Ca 30 Institutionen, n=10 — Best Practices Projekte existieren: Beispiel

— Was sind die Diskussionsthemen bei Erneuerbare-Energien-Gemeinschaft der

Gesprachen mit Mitgliedsunternehmen INKOBA Sterngartl Bad Leonfelden
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Ausblick Phase 3

Subtask 4: Carbon Dioxide Capture in Industry

Comparison of national perspectives on CCUS
— €02 management strategies

— National legal provisions

CCU Value Chains and Stakeholder Database
Integration of carbon dioxide capture in industry
—  CC trade-offs (purity, quality, energy)

—  Real-life challenges of CC in industry
Networking

Subtask 5: Facilitation of Industrial Symbiosis

Portfolio of Industrial Symbiosis Facilitation tools
Broadening the perspectives on Implementing
technologies for Industrial Symbiosis
Networking
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