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INTRODUCTION

■ Austrian industry and energy sector → 1/3 of GHG emissions

■ EU emission reduction targets → sustainability transformation necessary

■ Better technology → key driver for sustainability

■ → providing a catalogue of technologies with the potential to facilitate this 

transformation 
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METHOD: TECHNOLOGY SELECTION

■ literature review

■ meta-analysis of patent searches

■ two online surveys among technology and industry experts

■ Selection criteria: 

– Type of innovation

– Technology readiness level

– Disruptive character of the technology

– How often the technology was mentioned in the expert surveys

■ → list of 27 technologies
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METHOD: SUSTAINABILITY ASSESSMENT

■ Social, economic and ecological sustainability

■ Ecological sustainability potential

– Efficient use of resources and energy

– Reduction of GHG emissions

■ Potential range of application in the industry

■ Online survey results

■ Literature review 

■ Project workshop with experts
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Fig. 1:  System for classifying technologies 

according to their sustainability potential



SELECTED DISRUPTIVE TECHNOLOGIES
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Fig. 2: Selected disruptive technologies relevant to the Austrian manufacturing industry



ECOLOGICAL SUSTAINABILITY IMPACTS (I)

•Ability of machines to perform tasks autonomously

•Need for high computing power → negative effect

•All sectors

Artificial
intelligence

•CO2 extracted from air or exhaust gas → raw material

•Delays release of CO2 emissions

•Most sectors, large companies

Carbon 
capture and 

utilization

•Plastic waste enzymatically processed → feedstocks for new syntheses

•Less primary plastic production

•Few sectors→ chemical industry

Enzymatic
waste

processing

•Electrolysis of water → fuel, energy carrier, feedstock

•Green hydrogen can substitute fossil energy sources→ less GHG

•All sectors and companies

Hydrogen
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ECOLOGICAL SUSTAINABILITY IMPACTS (II)

•Thermal process, biomass → crude oil substitute

•Substitute fossil crude oil

•Few sectors→ refineries, energy production, waste management

Hydrothermal 
liquefaction

•Transport of goods with automated driving, loading and unloading

•Optimization of routes and fuel usage→ less GHG emissions

•All industries and companies

Logistics 4.0

•Smart automation of manufacturing processes

• Increased energy efficiency

•Most manufacturing companies

Manufacturing 
4.0

•Digital visualization of products and processes

•Virtual prototype → less raw materials, virtual meetings → less
travelling

•Manufacturing → product development

Virtual reality
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SUSTAINABILITY POTENTIAL OF THE SELECTED

TECHNOLOGIES
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Fig. 3: Classification of technologies according to their ecological sustainability potential



CONCLUSION

■ A technology’s sustainability impact and range of application in the industry →
sustainability contribution

■ High pos. sustainability impact and high application range → high sustainability 
potential

– Hydrogen

– Carbon capture and utilization

– Logistics 4.0

– Manufacturing 4.0

– Virtual reality

■ Potential to accelerate sustainability transformation in the Austrian material goods 
production 

9



THANK YOU FOR YOUR

ATTENTION!
www.indoek.at

nadine.brunnhuber@indoek.at



SOURCES
C. Diendorfer et al., "Klimaneutralität Österreichs bis 2040. Beitrag der Österreichischen Industrie". 2021. [online document]. Available: https://www.bmk.gv.at/dam/jcr:0ac604d1-7928-492f-991a-

4845dce78c27/Begleitstudie_Endbericht.pdf [Accessed: Mar. 10, 2022].

Energy Innovation Austria, "Grüner Wasserstoff und Brennstoffzelle Schlüsseltechnologien auf dem Weg zur Klimaneutralität", Energy Innovation Austria, 2020. [Online]. Available: https://www.energy-

innovation-austria.at/article/gruener-wasserstoff-und-brennstoffzelle/ [Accessed Feb. 21, 2022].

European Commission Directorate General for Research and Innovation, 100 radical innovation breakthroughs for the future. Brussels: Publications Office, [online document], 2019. Available: 

https://data.europa.eu/doi/10.2777/563770 [Accessed: Jul. 13, 2022].

P. Gabrielli, M. Gazzani, and M. Mazzotti, "The Role of Carbon Capture and Utilization, Carbon Capture and Storage, and Biomass to Enable a Net-Zero-CO 2 Emissions Chemical Industry", Industrial & 

Engineering Chemistry Research, vol. 59, no. 15, pp. 7033–7045, 2020.

S. Guran, "Sustainable Waste-to-Energy Technologies: Hydrothermal Liquefaction", in Sustainable Food Waste-To-energy Systems, Elsevier, 2018, pp. 159–175. 

Industrieanzeiger, "Augmented- und Virtual Reality machen Produktion greifbar, bevor sie entsteht", Industrieanzeiger, 2020. [Online]. Available: 

https://industrieanzeiger.industrie.de/management/augmented-und-virtual-reality-machen-produktion-greifbar-bevor-sie-entsteht/ [Accessed Feb. 1, 2022].

C. U. Jensen, J. K. Rodriguez Guerrero, S. Karatzos, G. Olofsson, and S. B. Iversen, “Fundamentals of HydrofactionTM: Renewable crude oil from woody biomass”, Biomass Conversion & Biorefinery, vol. 7, 

no. 4, pp. 495–509, 2017.

M. Kruse and J. Wedemeier, "Potenzial grüner Wasserstoff: langer Weg der Entwicklung, kurze Zeit bis zur Umsetzung", Wirtschaftsdienst, vol. 101, no. 1, pp. 26–32, 2021.

M. Lasnig et al., Kenntnisstand und Einstellung zur digitalen Transformation durch Industrie 4.0 und neue Geschäftsmodelle in österreichischen Unternehmen, Band 2. Vienna: BMVIT, 2016.

Y. Ménière, J. Valdés, and I. Rudyk, Patents and the fourth industrial revolution: The inventions behind digital transformation. s.l.: European Patent Office, 2017.

O. Mulhern, "Can AI Help Achieve Environmental Sustainability?". Earth.org, 2021. [Online]. Available: https://earth.org/data_visualization/ai-can-it-help-achieve-environmental-sustainable/ [Accessed Jun. 

01, 2021].

Plattform Industrie 4.0, "Nachhaltige Produktion: Mit Industrie 4.0 die Ökologische Transformation aktiv gestalten". Bundesministerium für Wirtschaft und Energie (BMWi), 2020. [Online]. Available: 

https://www.plattform-i40.de/IP/Redaktion/DE/Downloads/Publikation/Nachhaltige-Produktion.pdf?__blob=publicationFile&v=4 [Accessed Feb. 3, 2022].

K. K. Ramasamy et al., Hydrothermal Liquefaction: Path to Sustainable Aviation Fuel. November 17–19, 2020, Virtual Workshop in ZOOM Platform. Alexandria, VA: Pacific Northwest National Laboratory, 

2020.

F. Rohde et al., Nachhaltigkeitskriterien für künstliche Intelligenz. Entwicklung eines Kriterien- und Indikatorensets für die Nachhaltigkeitsbewertung von KI-Systemen entlang des Lebenszyklus. Berlin: 

IÖW, 2021.

A. Singh et al., "Techno-economic, life-cycle, and socioeconomic impact analysis of enzymatic recycling of poly(ethylene terephthalate)", Joule, vol. 5, no. 9, pp. 2479–2503, 2021.

UBA, "Klimaschutzbericht 2021", 2021. [online document]. Available: https://www.umweltbundesamt.at/fileadmin/site/publikationen/rep0776.pdf [Accessed Mar. 15, 2021].

Vereinigung der Bayerischen Wirtschaft e. V, "Klima 2030. Nachhaltige Innovationen", Vereinigung der Bayerischen Wirtschaft, 2020 [Online]. Available: https://www.vbw-bayern.de/Redaktion/Frei-

zugaengliche-Medien/Abteilungen-GS/Wirtschaftspolitik/2020/Downloads/ZKR_Klima-2030/vbw-ZKR-2020_Klima-2030_Studie_new.pdf [Accessed Feb. 4, 2022].

WKO, "Statistische Daten für Industrie und Sachgüterproduktion", 2020. [online document]. Available: https://www.wko.at/service/zahlen-daten-fakten/industrie-sachgueterproduktion.html [Accessed Jul. 

05, 2021].

H. P. Wallner, K. Schauer, A. Windsperger, H. Strebel, E. Schwarz, and B. Lenz, Projekt-Innovations-Matrix. Ein Instrument für die integrierte nachhaltige Entwicklung von Regionen. s.l.: BMVIT, Amt der 

Steiermärkischen Landesregierung, Amt der Niederösterreichischen Landesregierung, WKO – WIFI Österreich, 2002.

M. Zwettler, "Wie Virtual Reality Zeit, Geld und CO2 spart", Konstruktionspraxis, 2020. [Online]. Available: https://www.konstruktionspraxis.vogel.de/wie-virtual-reality-zeit-geld-und-co2-spart-a-951869/ 

[Accessed Feb. 1, 2022].

11


