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Abstract: In the context of a new round of technological revolution, global disruptive technological innovations are

flourishing. Governments, industries, and academia of various countries are actively seeking effective methods and pathways
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to identify disruptive technologies. Patents, as the most effective carriers of technological information, have been widely

applied in the identification of disruptive technologies. A measurement framework is developed for characterizing potentially

disruptive technologies using patent indicators, based on patent data. First, a list of potential disruptive technologies is

selected through the analysis of technological breakthroughs. Then a measurement system for the degree of technological

disruption is constructed using three dimensions: technological novelty, technological diffusion, and technological impact.

This model is used to identify the degree of disruptive technologies within a specific industry. In this article, the green

hydrogen indusiry is selected for empirical research using the proposed model. The disruptive potential of technologies in

the green hydrogen industry is analyzed using the framework for identifying disruptive technologies. It is found that “solar

hydrogen production and supply” ,

“biological hydrogen production” and “automotive applications” are areas with

relatively high disruptive potential in this industry. Through relevant research on the initially screened technological themes,

the validity of this method in prospectively predicting potential disruptive technologies is verified.

Keywords: Disruptive Technology; Measurement Framework; Patent Literature; Green Hydrogen
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Top 142 Subject Categories with the Strongest Citation Bursts

Subject Categories Year Strength Begin End 1996-2022
X16-C 1996 9.0746 1996 2008  —
E31-A02 1996 35.2102 1996 2004 m—
El1-5 1996 8.0154 1997 2004 =—————————
HO04-E06 1996 5.0517 1996 2015 —
E31-A03 1996 7.8403 1998 2008 —m——
E31-D02 1996 6.8268 1999 2011 - —
E11-Q01 1996 3.6484 1999 2006 —m—
E31-A05 1996 5.0525 1999 2008  m———
DO5-C 1996 9.3472 1999 2012 —
HO09-F03 1996 4.9829 1999 2014 ———
H06-A03 1996 39.8047 1999 2010 - ——
D05-A04A 1996 6.3386 1999 2011 ———
X16-C01C 1996 26.6306 2000 2011 —————
X16-C01 1996 9.3211 2000 2014  ————
X16-C09 1996 9.5843 2000 2009 ————
NO3-F 1996 4.2826 2001 2006 ——————
E31-N05C 1996 3.6688 2001 2011 —————
Ell-M 1996 13.431 2001 2013 ———
X21-A01F 1996 3.8097 2001 2005 =
H06-A04 1996 3.5515 2001 2007 ————
X21-BO1A 1996 7.8624 2001 2017 ———
Subject Categories Year Strength Begin End 1996-2022 nA HRER F LA S X
A04-E08 1996 © 7.423 2017 2019 AO4-E08 3 Tetreflvorgethylene homopolymer (PTF)
A10-E05B 1996 & 10.0843 2018 2020 A10-E05B 4 Chenical modification by carbonisati
A12-E06 1996 ¢ 9.5391 2003 2011 A12-E06 3 Batteries, accumulators, fuel cells
A12-E06B 1996 © 9.6514 2006 2013 A12-EO6B 4 Separators, membranes for batteries,
Al2-E14 1996 4.1958 2015 2018 Al12-El4 3 Electrodes [exc. for batteries, accu
Al12-M01 1996 ® 14.4371 2007 2011 Al12-MO1 3 Acrylic polyelectrolytes, flocculant
A12-M02 1996 ®15.0123 2007 2011 A12-M02 3 Other polyelectrolytes, flocculants
Al12-W11 1996 | 6.5211 2017 2020 A12-W11 3 Chenical engineering,pollution cont
A12-W11J 1996 4.0099 2015 2018 A12-WILJ 4 Water treatment (compositions) scale
A12-W11K 1996 ® 11.1081 2018 2020 A12-WILK 4 Catalysts and supports (polymer us
Al2-W14 1996 | 6.5176 2019 2020 Al2-W14 3 Nanotechnology
Al12-W16D 1996 | 4.8681 2010 2015 Al2-W16 3 Renewable Energy
04-A01 1996 | 6.3943 2021 2022 DO4-A01 3 Purification of water [general]
D04-A01C 1996 3.8518 2017 2017 D04-A01G 4 Purification of water by ion exchang
DO4-A0IM 1996 © 9.8404 2016 2017 DO4-A0IM 4 Purification of water by electrocher
DOL-AO01P1 1996 | 59963 2016 2018 D04-A01P1 5 Chenical method
DO4-D 1996 = 3.8957 2017 2017 DO4-D 1 Environmentally-friendly water proce
D05-A03 1996 1 7.1399 2002 2012 D05-A03 3 Fermentation apparatus[general]
DO05-A04A 1996 | 6.3386 1999 2011 DO5-A04A 4 Organic waste, town waste or sludge
DOS-C 1996 & 93472 1999 2012 DO5-C 1 Chemicals by fermentation (biosynthe)
D05-C20 1996 3.7088 2013 2015 DO5-C20 3 HYDROGEN
E05-UOS5C 1996 | 6.1587 2020 2020 EO5-U05C 4 Nanofilm
E10-E04E1 1996 3.63 2006 2015 E10-E04E1 5 Methanol, production
E11-D02 1996 | 5.8406 2014 2018 E11-D02 3 Hydrogenation Other

3 ffi[f] CiteSpace I}

G L

Fig.3 Sorting Process of Burst Detection with CiteSpace
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Tab.5 List of Disruptive Technology in Green Hydrogen Industry
HoAR F 1 AHJY Derwent T TALHD ZEBRA I B Y SR
KBHREM A - fte MC=(X15-A02%) 2021—2022 6.0078
SR MC=(JO4-E04C* OR J04-E09C* OR E35%) 2009—2022 15.1312
AWaY &N MC=(X15-B*) 2021—2022 7.5027
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Fig.4 Disruptive Potential Calculation of Main Technical Subjects in the Industry of Green Hydrogen
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Fig.5 Disruptive Potential Analysis of Main Technical Subjects in the Industry of Green Hydrogen
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