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Classification

Classification within the range of contributing solutions:

* Bioenergy - Fuel Switch
 Electrification - Fuel Switch
« Waste/excess heat —> Efficiency

* Industrial Symbiosis —> Efficiency

- CCU - Removal?
« CCS - Removal
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Spotlights

Net-zero, decarbonization, carbon neutrality — what do you mean?

Net-zero heavy industry — how to achieve full decarbonization?

Industrial Symbiosis — what do we aim for?

Carbon capture — which are the new value chains?
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Carbon Term-ination

Circular, avoided, or captured carbon (dioxide)? - A taxonomy
approach for life cycle assessment and CO, accounting

Lukas Zeilerbauer &, Valerie Rodin, Stefan Puschnigg, Hannah Aster, Stella Danner, Argjenta Veseli, Christian Paulik & 6rg Fischer ...show less
Article: 2408285 | Received 07 May 2024, Accepted 12 Sep 2024, Published online: 10 Oct 2024
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Panta rhei — carbon sankey
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oo Chemical Engineering Journal
& gih Volume 494, 15 August 2024, 152900
ELSEVIER
Cost and environmentally efficient design of

an absorption-based post-combustion
carbon capture unit for industry

applications
Daniele Ferrario ® & & , Tobias Préll ®, Stefano Stendardo ¢, Andrea Lanzini ®
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Cooperation — something new? 1/3

ccu
(4391)

* Industrial Symbiosis: a term from Circular
Economy . -
Industrial Symbiosis

 Resource-focus (1225)

« Hardly any connections to “sustainable energy systems”

Carbon Neutrality

Circular Sustainable
* A‘loanword” for energy Eivioiing Energy System
(9321) (10180)
. Energ_y cpoperation is part of Industrial Circul(alrég;rbon‘ m— =V
Sym b|OS|S Decarbonization
(95)

* Waste heat
« Joint plants
* Mutual purchase

Ccs
(23101)

Report IETS-21 Subtask 1
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Cooperation — something
new? 2/3

* Analysis of definitions of Industrial Symbiosis
» Main: Cooperation of unrelated companies
* Else: “undefined”

 Main relevance:

* Industrial Symbiosis Gap
» Increases of overall energy efficiency
* Facilitate industrial symbiosis

« Facilitation:
* |dentify potential
* Initialize contact
* Enable data exchange
* Accompany implementation

The ‘Industrial Symbiosis Gap': information

asymmetries are the main challenge for
industrial symbiosis — evidence from four
Austrian testbeds with a focus on heat
exchange

https://link.springer.com/article/10
.1007/s00502-021-00897-y
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Table 3: Summary of "Industrial Symbiosis" definitions - similarities and differences.
Source: Energieinstitut an der JKTU Linz.

Literature

Criteria
(as mentione

or suggested
in the definitions)

Cooperation of
unrelated
companies

Circular Economy [
Industrial Ecology /
Holistic Perspective
{ Culture Change

Material / Energy
exchange

reduction of virgin
raw material /
wastes f increase
use time
Alternative sources;
use of by-products f
wastes

Process
optimization

Exchange of
information

Aim for economic
benefit

Proximity of
companies

Beyond proximity

Ehrenfeld and Gertler,

1997

+

Report IETS-21 Subtask 1

Chertows, 2000

Jacobsen, 2006

=

Domenech and
Davies, 2011

+

Lombardiand

Chertow and

Ehrenfeld, 2012

Leigh and Li, 2015

FISSAC project, 2015-
2020

+

Boix et al., 2017

+
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Cooperation — something new? 3/3
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https://www.sdu.dk/en/forskning/centreforener
gyinformatics/software-solutions/symbiosis
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New value chains for CCUS 1/2

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

{Project) short title

5> source
= informsfion on whether biogenic or fozsll energy sources
* informafion on eg
*  Burming of hydrmocarbons for power andfor heaf generation
*  Indusfral procezsesiproduction of bullding matenalz
*  Production of (renewsblie] fuels
*  Direct air capiure
*  Liguid fuelz used for trensporiation

VALUE PROPOSITIONS

=  Which problem are we helping to sofve?

*  Value delfiverad to customer?

»  Value defiversd to the common good?

»  What bundlez of productezanices are we offering fo esch
cusfomer segment?

«  Which cusiomer needs are we sstizfjing?

«  Charscteriztics (The newness, performance, cusfomizafion,
“getfing the job done”, dezign, brand'status, prce, cosf
reduction, rak reduction, sccessibility, convenience/isahility)

CUSTOMER SEGMENTS

*  For whom are we creafing value ?
»  Who arefvouwld be the mosf imporant cusfomers ?

»  What iz the type of market in the businesz environment and
their characterizfics (maszz, niche, segmented, diversifed,
mulif-sided platform)?

«  What iz the manked pofentialexpected demand?

(Project) full title incl short descripfion of fhe approsch fo ufifze/icepturs the CO2

(Project) Status

Finalization/Project end Year Country

Carbon Caputure - VALUE CHAIN
655> TRANSPORT

Informetion on e.q.

+ Pipeline, road, zhip and rail optionz

# Economic and cosf drivers

« Environmenis, safety and rizk factors

655 capTure

Information an e.q.

# Caplure: via pre-combustion, posf-combushion, cx-fuel, ofher
# Technaology: sorbent, solvent-bazed snd membrane separation
# Economic and cosf drivers

» Environmenta!, safety and risk factors

» Technalogy Readiness Level (TRL)

GENERAL CONDITIONS of the Business Model

KEY ACTIVITIES

a  What key activities are required by the wvalue proposiione?

*  How could research and development {of new processes)
help?

% What stepe are crifical in fhe implementation of CCU facilities?

#  What monitonng mechanizms are used?

% Are there any parficular chaflengez or fechnica! hurdles fhat
could arige?

REVENUE STREAMS

*  For what value are the customers wiling fo pay?

o For what do they cumently pay?

#  Are there ficenze fees for the uze of CCU technologies?
+ [z the process credifable for GOy certification?

+ = funding and govermment support avaifzhie?
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KEY RESOURCES

Vihat key resources are required by the value propositions?
Vihat key resources are required regarding finance and
investment {e.g research, development and implementstion) 7
Types of rezources (technological, infrezfructure, finsncial,
phy=ical, human)

COST STRUCTURE

for research/d F Mg

ntationimonitoring!

maintenance/operating costs)

Vihat sre the most imporfant cosat factors?
¥hich key resources are fthe most expensive ones?
Which key sctivitiez are the mosf expeanzive onez?

Howr dependend are the production costs on volatie
ressources and markets?

Website (if available)

lets

Report IETS-21 Subtask 2/3

Funding source

55> UTILIZATION/STORAGE

Information an e.q.

+ Uitilization category (Enhanced ol recovery or enhanced gaz
recovery, Chemics! conversion fo feedsfock matenalz, direct
gynthesiz of CO; based polymers, production of building
maternalz]

* Slorage fype

* GO requirements

# Pofential sbatement effect

# Technology Readiness Level (TRL)

# Economic and cost drivers

# Environments!, safety and nizk faciors

STAKEHOLDER 5

* Vo are the key parfnersdey supmliers and what is the
muodivation for the parinarshin? Are there any key activities?

#  What atrategies are uzed fo enzure effective partnerships and
coflaborations?

*  Are you currently looking for new collaborations snd how?

»  Whaf sbout the public perception?

ADMNTIONAL INFORMATION
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New value chains for CCUS 2/2

« Value chain analysis - most relevant outcomes:

« Current projects take as given the existence of proper CO, supply for future large-scale
implementations. Thus, proper markets must be organized beforehand.

« Based on recent projects, the production of base chemicals and fuels is in focus of current
research. Therefore, highest value of CCU is seen in chemical industry and transport sectors.

« CO, is currently mostly utilized on-site or transported in small amounts in bottles. For large-
scale utilization, corresponding infrastructure must be planned and implemented in advance.

 Aside from hard-to-abate industry, CO, from biogenic sources, notably in higher concentrations,
is in focus. Thus, CO, separation should be considered along with expansion of these sources.
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Definition phase

IETS Task 21

Attract much interest

<

Year 2020 Definition phase
IETS Task 21 - Subtask 1
Circular Carbon & Industrial Symbiosis .. w
Dozens of ,participants
Phase 1 Definition and metrics Broad spectrum of ideas

Feb 2021 - Jun 2022

Integrative Modelling

Industrial carbon technologies and systems
Industrial Symbiosis

Networking with other IEA TCPs and IETS Tasks

- be more concrete
in #2 and #3

Phase 2
Jul 2022 — Dec 2024

IETS Task 21 — Subtask 2
Circular Carbon

How to handle circular carbon in modelling (LCA)
Integration of carbon capture in industry
Networking

IETS Task 21 — Subtask 3
Industrial Symbiosis

Definition and delimitation
Good practice examples
Business Models
Networking

RIS

Proposal Phase 3
Jan 2025 - Dec 2027

IETS Task 21 — Subtask 4
Carbon Dioxide Capture in Industry

Comparison of national perspectives on CCUS:
C0O2 management strategies and legal provisions
CCU Value Chains and Stakeholder Database
Integration of carbon dioxide capture in industry
Networking

IETS Task 21 — Subtask 5
Facilitation of Industrial Symbiosis

Portfolio of Industrial Symbiosis Facilitation
tools

Broadening the perspectives on Implementing
technologies for Industrial Symbiosis
Networking

Technology Collaboration Programme
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lets
IETS Task XXl

International Partner structure (Phase 3) Partner structure in Austria (Phase 3)

 Austria (Task Management)
« Sweden — RISE
 Denmark — SDU, DTU
 Germany — FFE

« ltaly — PoliTo, PoliMi, ENEA
« Canada — UQTR

* Netherlands — TU Delft

« Norway — SINTEF

« Portugal — University Lisbon, Bondalti

m Energieinstitut an der JKU

m  AEE Intec

m AIT Austrian Institute of Technology
= BOKU

m Biobase

m  Montanuniversitat Leoben - VtiU

« UK and Switzerland to join IETS
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THANK YOU!

Simon Moser
Energieinstitut an der JKU Linz ENERGIE
INSTITU

Jahannes Kepler Universitat Linz

JXU

JOHANNES KEPLER
UNIVERSITAT LINZ

moser@energieinstitut-linz.at
+43-676-4404755

The Task Management and Austrian participation in IETS Task 21 are
financed by BMIMI within the ,IEA research cooperation® programme.

lets

Federal Ministry
Innovation, Mobility
and Infrastructure
Republic of Austria
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