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2022 WIPO Report Covering:

• Key technologies

• Application of these to transportation

• Outlook for the future

Patent filing trends



Number of patent filings by inventor location

• Major contribution 

by Japanese 

inventors in first 

decade of 

millennium

• Now the major 

contribution is 

coming from China, 

indicating that this 

is a major 

powerhouse for 

HFC innovation

Second wave (Japan)

Third wave (China)



• Roughly 25% of all patent filings in the HFC field are in transport

• BEV patent filings are much higher (ex hybrid)

• Will we see an increase as HFC technology is commercialised more 

widely?

Comparison of filings in the EV and HFC spaces



Technology breakdown by application field

Distribution by application and fuel cell type

PEM technology is clearly dominant, with SOFCs
and DMFCs and related technologies also popular



• Road related patents (cars, tricks, motorcycles) dominate

Global patent filings by field of transportation



• Although the highest total number of patent 

filings have been made at the Japanese Patent 

Office, we expect China to be the most popular 

place to patent soon

Filing distribution by patent office
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Key players and the number of HFC road patents



• Sector dominated by vehicle manufacturers

• Hyundai leads the patent filings, although Toyota follow closely, in 

line with their very broad interest in alternative energy sources

Key players in the truck and commercial vehicles sector



• Given their wide-ranging interest in alternative fuels, it is not 

surprising that Toyota lead the way in patent filings in the 

automotive space

• As with commercial vehicles, Hyundai are also filing heavily to 

applications in the automotive sector 

Key players in the automotive sector



• This sector is dominated by manufacturers from the Republic of Korea, the 

Chinese dominance isn’t evident here

Key players in the shipping and marine vehicles sector



• The leader, Airbus, has almost twice as many filings as the second 

largest player, Safran

• Airbus have outlined a plan to develop novel hydrogen concepts and 

are committed to this technology

Key players in the aviation sector



• Chinese players are growing their portfolios, lead by CRRC group

• Alstom are growing their portfolio rapidly, with other filers largely 

stable in terms of filing numbers

Key players in the rail sector



Dominated by SE Asian players in Japan, South Korea and now China

• PEM technology is the leading technology

• Most filings are to road applications

• Dominated by the car manufacturers

• Patent filings for HFC are significantly below BEV patent filings - at 

the moment?

Conclusions



Any questions?
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