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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



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?



Carbon Term-ination

• “Circular Carbon” as a motivation

• Net Zero / decarbonization / carbon neutrality

• Decarbonization

• Pathway / process

• “De-carb” as a point of discussion

• Carbon dioxide capture

Scientific analysis requires precise language.

https://doi.org/10.1080/17583004.2024.2408285

https://doi.org/10.1080/17583004.2024.2408285


Panta rhei – carbon sankey

https://doi.org/10.1016/j.cej.2024.152900

https://doi.org/10.1016/j.cej.2024.152900


Cooperation – something new? 1/3

• Industrial Symbiosis: a term from Circular 
Economy

• Resource-focus

• Hardly any connections to “sustainable energy systems”

• A “loanword” for energy

• Energy cooperation is part of Industrial 
Symbiosis

• Waste heat

• Joint plants

• Mutual purchase

• …

Report IETS-21 Subtask 1



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:

• Identify potential

• Initialize contact

• Enable data exchange

• Accompany implementation

• …

Report IETS-21 Subtask 1

https://link.springer.com/article/10

.1007/s00502-021-00897-y



Cooperation – something new? 3/3

Source: 

https://www.sdu.dk/en/forskning/centreforener

gyinformatics/software-solutions/symbiosis

Source: Energieinstitut an der JKU

https://www.sdu.dk/en/forskning/centreforenergyinformatics/software-solutions/symbiosis
https://www.sdu.dk/en/forskning/centreforenergyinformatics/software-solutions/symbiosis
https://www.sdu.dk/en/forskning/centreforenergyinformatics/software-solutions/symbiosis
https://www.sdu.dk/en/forskning/centreforenergyinformatics/software-solutions/symbiosis


New value chains for CCUS 1/2
Report IETS-21 Subtask 2/3



New value chains for CCUS 2/2

• Value chain analysis - most relevant outcomes:

• Current projects take as given the existence of proper CO2 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.

• CO2 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, CO2 from biogenic sources, notably in higher concentrations, 
is in focus. Thus, CO2 separation should be considered along with expansion of these sources.



IETS Task 21

Definition phase

IETS Task 21 - Subtask 1

Circular Carbon & Industrial Symbiosis

• Definition and metrics

• Integrative Modelling

• Industrial carbon technologies and systems

• Industrial Symbiosis

• Networking with other IEA TCPs and IETS Tasks

Definition phase

Year 2020

Phase 1

Feb 2021 – Jun 2022

Attract much interest

Dozens of  participants 
Broad spectrum of ideas

→ be more concrete 

in #2 and #3

IETS Task 21 – Subtask 2

Circular Carbon 

• How to handle circular carbon in modelling (LCA)

• Integration of carbon capture in industry

• Networking

Phase 2

Jul 2022 – Dec 2024

IETS Task 21 – Subtask 3

Industrial Symbiosis 

• Definition and delimitation

• Good practice examples 

• Business Models 

• Networking 

IETS Task 21 – Subtask 4

Carbon Dioxide Capture in Industry 

• Comparison of national perspectives on CCUS: 

CO2 management strategies and legal provisions

• CCU Value Chains and Stakeholder Database

• Integration of carbon dioxide capture in industry

• Networking

Proposal Phase 3

Jan 2025 – Dec 2027

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 
IETS-21 Subtask 4/5



IETS Task XXI

• Austria (Task Management)

• Sweden – RISE

• Denmark – SDU, DTU

• Germany – FFE

• Italy – PoliTo, PoliMi, ENEA

• Canada – UQTR 

• Netherlands – TU Delft

• Norway – SINTEF 

• Portugal – University Lisbon, Bondalti

• UK and Switzerland to join IETS

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

■ Energieinstitut an der JKU

■ AEE Intec

■ AIT Austrian Institute of Technology 

■ BOKU

■ Biobase

■ Montanuniversität Leoben - VtiU



THANK YOU!

Simon Moser

Energieinstitut an der JKU 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.
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