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Disclaimer 

This is an appendix to the Patent Report 2022.  

This is based on data gathered for the Fuel Cells and Hydrogen Observatory by 31 December 2021. The 

authors believe that this information comes from reliable sources, but do not guarantee the accuracy 

or completion of this information. The Observatory and information gathered within it will continue to 

be revised. These revisions will take place annually and can also be done on a case by case basis. As a 

result, the information used as of writing of this report might differ from the changing data in the 

Observatory. 

The information and views set out in this report are those of the author(s) and do not necessarily reflect 

the official opinion of Clean Hydrogen JU. Neither Clean Hydrogen JU, other European Union institutions 

and bodies, nor any person acting on their behalf may be held responsible for the use which may be 

made of the information contained therein. 

This report was prepared for Clean Hydrogen JU as part of the Fuel Cells and Hydrogen Observatory. 

Copies of this document can be downloaded from https://www.fchobservatory.eu/ 

The Fuel Cells and Hydrogen Observatory has been prepared for Clean Hydrogen JU under a public 

procurement contract. 

©Clean Hydrogen JU, 2022 Reproduction is authorised provided that the source is acknowledged. For 

any use or reproduction of material that is not under Clean Hydrogen JU copyright, permission must be 

sought directly from the copyright holders  

https://www.fchobservatory.eu/
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1. Patent Analysis 
 

1.1. Fuel Cell Patent Activity  
 

1.1.1. Assignee Data 
The data presented below shows the top 10 filers of patent applications (Figures A1.1.1 to A1.1.8) and 
granted patents (Figures A1.1.9 to A1.1.16) in the area of fuel cells recorded annually from 2014 to 
2021 at the top 5 patent offices. In each case the bars show the absolute number of patent applications 
associated with a particular entity. 
 
The top 10 filers for both the published fuel cell applications and the granted fuel cell patents 
predominantly comprise the same entities. Toyota is steadily in the leading position, with second place 
typically being taken by Hyundai.  
 

Figure A1.1.1: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2014. 

Figure A1.1.2: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2015. 

    

Figure A1.1.3: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2016. 

Figure A1.1.4: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2017. 
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Figure A1.1.5: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2018. 

Figure A1.1.6: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2019. 

    

Figure A1.1.7: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2020. 

Figure A1.1.8: Top 10 filers of fuel cell patent applications at 
the top 5 offices for 2021. 

    

Figure A1.1.9: Top 10 filers of granted fuel cell patents at the 
top 5 offices for 2014. 

Figure A1.1.10: Top 10 filers of granted fuel cell patents at 
the top 5 offices for 2015. 
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Figure A1.1.11: Top 10 filers of granted fuel cell patents at 
the top 5 offices for 2016. 

Figure A1.1.12: Top 10 filers of granted fuel cell patents at 
the top 5 offices for 2017. 

      

Figure A1.1.13: Top 10 filers of granted fuel cell patents at 
the top 5 offices for 2018. 

Figure A1.1.14: Top 10 filers of granted fuel cell patents at 
the top 5 offices for 2019. 

      

Figure A1.1.15: Top 10 filers of granted fuel cell patents at 
the top 5 offices for 2020. 

Figure A1.1.16: Top 10 filers of granted fuel cell patents at 
the top 5 offices for 2021. 
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1.1.2. Academic Patent Filers 
 
The data presented below shows the top 10 university filers of patent applications (Figures A1.1.17 to 
A1.1.24) and granted patents (Figures A1.1.25 to A1.1.32) in the area of fuel cells recorded annually 
from 2014 to 2021 at the top 5 patent offices. In each case the bars show the absolute number of 
patent applications associated with a particular entity. 
 
The top 10 academic filers are dominated by Chinese and Japanese universities. The University of 
Tsinghua features in the top three university filers annually from 2014 to 2021.  

 
Figure A1.1.17: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2014. 

Figure A1.1.18: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2015. 

      

 
Figure A1.1.19: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2016. 

 
Figure A1.1.20: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2017. 
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Figure A1.1.21: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2018. 

Figure A1.1.22: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2019. 

      

Figure A1.1.23: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2020. 

Figure A1.1.24: Top 10 university filers of fuel cell patent 
applications at the top 5 offices for 2021. 

        

Figure A1.1.25: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for 2014. 

Figure A1.1.26: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for 2015. 
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Figure A1.1.27: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for 2016. 

Figure A1.1.28: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for 2017. 

        

Figure A1.1.29: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for 2018. 

Figure A1.1.30: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for 2019. 

     

Figure A1.1.31: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for 2020. 

Figure A1.1.32: Top 10 university filers of granted fuel cell 
patents at the top 5 offices for r 2021. 
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1.2. Fuel Cell Chemistry  
 
The data presented below shows the top 10 filers of patent applications for each of the individual fuel 

cell chemistries, for the years 2014 to 2021, for each of the top 5 patent offices. In each case the bars 

show the absolute number of patent applications associated with a particular entity. 

 

1.2.1. Direct Alcohol Fuel Cells 
 
Figures A1.2.1 to A1.2.8 show the top 10 assignees of direct alcohol fuel cell (DAFC) patent 

applications, e.g. direct methanol fuel cells (DMFCs), for the top 5 offices. 

The top filers appear to vary over the period. 

Figure A1.2.1: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2014. 

Figure A1.2.2: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2015. 

        

Figure A1.2.3: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2016. 

Figure A1.2.4: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2017. 
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Figure A1.2.5: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2018. 

Figure A1.2.6: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2019. 

     

Figure A1.2.7: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2020. 

Figure A1.2.8: Top 10 filers of DAFC patent applications at 
the top 5 offices for 2021. 
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1.2.2. Molten Carbonate Fuel Cells 
 
Figures A1.2.9 to A1.2.16 show the top 10 assignees of molten carbonate fuel cell (MCFC) patent 

applications, for the top 5 offices. 

Exxon Mobil are the leading filer of MCFC patent applications, featuring in the top four annually from 

2014 to 2021. 

Figure A1.2.9: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2014. 

Figure A1.2.10: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2015. 

        

 

Figure A1.2.11: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2016. 

Figure A1.2.12: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2017. 

        

 

 

 

 

0

5

10

15

20

25

30

35

N
o

. 
o

f 
 P

at
e

n
t 

A
p

p
lic

at
io

n
s

0

10

20

30

40

50

N
o

. 
o

f 
 P

at
e

n
t 

A
p

p
lic

at
io

n
s

0

10

20

30

40

50

60

N
o

. 
o

f 
 P

at
e

n
t 

A
p

p
lic

at
io

n
s

0

4

8

12

16

20

N
o

. 
o

f 
P

at
e

n
t 

A
p

p
lic

at
io

n
s



    

12 

Figure A1.2.13: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2018. 

Figure A1.2.14: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2019. 

     

Figure A1.2.15: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2020. 

Figure A1.2.16: Top 10 filers of MCFC patent applications at 
the top 5 offices for 2021. 
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1.2.3. Alkaline Fuel Cells 
 
Figures A1.2.17 to A1.2.24 show the top 10 assignees of alkaline fuel cell (AFC) patent applications, for 

the top 5 offices. 

The top filers appear to vary over the period. 

 

 Figure A1.2.17: Top 10 filers of AFC patent applications at 
the top 5 offices for 2014. 

Figure A1.2.18: Top 10 filers of AFC patent applications at 
the top 5 offices for 2015. 

        

 

Figure A1.2.19: Top 10 filers of AFC patent applications at 
the top 5 offices for 2016. 

Figure A1.2.20: Top 10 filers of AFC patent applications at 
the top 5 offices for 2017. 
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Figure A1.2.21: Top 10 filers of AFC patent applications at 
the top 5 offices for 2018. 

Figure A1.2.22: Top 10 filers of AFC patent applications at 
the top 5 offices for 2019. 

      

Figure A1.2.23: Top 10 filers of AFC patent applications at 
the top 5 offices for 2020. 

Figure A1.2.24: Top 10 filers of AFC patent applications at 
the top 5 offices for 2021. 
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1.2.4. Phosphoric Acid Fuel Cells 
 
Figures A1.2.25 to A1.2.32 show the top 10 assignees of phosphoric acid fuel cell (PAFC) patent 

applications, for the top 5 offices. 

 

Doosan are consistently the top filers of PAFC patent applications annually between 2015 and 2021. 

 

 
Figure A1.2.25: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2014. 

Figure A1.2.26: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2015. 

         

 

Figure A1.2.27: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2016. 

Figure A1.2.28: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2017. 
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Figure A1.2.29: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2018. 

Figure A1.2.30: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2019. 

            

Figure A1.2.31: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2020. 

Figure A1.2.32: Top 10 filers of PAFC patent applications at 
the top 5 offices for 2021. 
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1.2.5. Proton Exchange Membrane Fuel Cells 
 
Figures A1.2.33 to A1.2.40 show the top 10 assignees of proton exchange membrane fuel cell (PEMFC) 

patent applications, for the top 5 offices. 

 

Many of the top 10 filers come from the automotive sector. 

 

 
 Figure A1.2.33: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2014. 

Figure A1.2.34: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2015. 

         

 

Figure A1.2.35: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2016. 

Figure A1.2.36: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2017. 
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Figure A1.2.37: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2018. 

Figure A1.2.38: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2019. 

      

Figure A1.2.39: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2020. 

Figure A1.2.40: Top 10 filers of PEMFC patent applications 
at the top 5 offices for 2021. 
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1.2.6. Solid Oxide Fuel Cells 
 
Figures A3.3.41 to A3.3.48 show the top 10 assignees of solid oxide fuel cell (SOFC) patent applications, 

for the top 5 offices. 

 

The top filers appear to vary over the period. However, LG (China), NGK (Japan and Europe) are 

prominent entities. 

 
Figure A1.2.41: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2014. 

Figure A1.2.42: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2015. 

          

 

Figure A1.2.43: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2016. 

Figure A1.2.44: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2017. 
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Figure A1.2.45: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2018. 

Figure A1.2.46: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2019. 

         

Figure A1.2.47: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2020. 

Figure A1.2.48: Top 10 filers of SOFC patent applications at 
the top 5 offices for 2021. 
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1.3. Fuel Cell Deployment  
 
The data presented below shows the top 10 filers of patent applications for mobile, stationary and 

portable fuel cells, for the years 2014 to 2021, for each of the top 5 offices. In each case the bars show 

the absolute number of patent applications associated with a particular entity. 

 

1.3.1. Mobile Fuel Cells 
 
Figures A1.3.1 to A1.3.8 show the top 10 assignees of mobile fuel cell patent applications for the top 

5 offices. 

 

The top 10 assignees are unsurprisingly dominated by automotive companies. 
 

Figure A1.3.1: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2014. 

Figure A1.3.2: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2015. 

      

Figure A1.3.3: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2016. 

Figure A1.3.4: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2017. 
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Figure A1.3.5: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2018. 

Figure A1.3.6: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2019. 

        

Figure A1.3.7: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2020. 

Figure A1.3.8: Top 10 filers of mobile fuel cell patent 
applications at the top 5 offices for 2021. 
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1.3.2.  Stationary Fuel Cells 
 
Figures A1.3.9 to A1.3.16 show the top 10 assignees of stationary fuel cell patent applications for the 

top 5 offices. 

 

The top filers appear to vary over the period. 

 

 
 Figure A1.3.9: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2014. 

Figure A1.3.10: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2015. 

         

 

Figure A1.3.11: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2016. 

Figure A1.3.12: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2017. 
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Figure A1.3.13: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2018. 

Figure A1.3.14: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2019. 

        

Figure A1.3.15: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2020. 

Figure A1.3.16: Top 10 filers of stationary fuel cell patent 
applications at the top 5 offices for 2021. 
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1.3.3. Portable Fuel Cells 
 
Figures A1.3.17 to A1.3.24 show the top 10 assignees of portable fuel cell patent applications for each 

of the top 5 offices. 

 

Intelligent Energy are a dominant entity in the field of portable fuel cell patent applications featuring 

in the top two annually between 2014 and 2019. 

 

 
 Figure A1.3.17: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2014. 

Figure A1.3.18: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2015. 

        

 

Figure A1.3.19: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2016. 

Figure A1.3.20: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2017. 
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Figure A1.3.21: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2018. 

Figure A1.3.22: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2019. 

        

Figure A1.3.23: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2020. 

Figure A1.3.24: Top 10 filers of portable fuel cell patent 
applications at the top 5 offices for 2021. 
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1.4. Hydrogen Production, Distribution and Storage  
 
The data presented below shows the top 10 filers of patent applications for hydrogen storage, 

distribution and production, for the years 2014 to 2021, for each of the top 5 offices. In each case the 

bars show the absolute number of patent applications associated with a particular entity. 

 

 

1.4.1. Hydrogen Storage 
 
The data presented below in Figures A1.4.1 to A1.4.8 shows the top 10 filers of hydrogen storage 
patent applications, for the years 2014 to 2021, for each of the top 5 offices. 
 

The data shows that Toyota is a prominent entity. 

 
Figure A1.4.1: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2014. 

Figure A1.4.2: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2015. 

      

 

Figure A1.4.3: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2016. 

Figure A1.4.4: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2017. 
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Figure A1.4.5: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2018. 

Figure A1.4.6: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2019. 

         

Figure A1.4.7: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2020. 

Figure A1.4.8: Top 10 filers of hydrogen storage patent 
applications at the top 5 offices for 2021. 
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1.4.2.  Hydrogen Distribution 
 

The data presented below in Figures A1.4.9 to A1.4.16 shows the top 10 filers of hydrogen distribution 

patent applications, for the years 2014 to 2021, for each of the top 5 offices. 

 

Whilst the top filers appear to vary over the period, the number of patent applications filed within this 

sector remain relatively low. 

 

 
Figure A1.4.9: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2014. 

Figure A1.4.10: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2015. 

         

 

Figure A1.4.11: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2016. 

Figure A1.4.12: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2017. 
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Figure A1.4.13: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2018. 

Figure A1.4.14: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2019. 

         

Figure A1.4.15: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2020. 

Figure A1.4.16: Top 10 filers of hydrogen distribution patent 
applications at the top 5 offices for 2021. 
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1.4.3. Hydrogen Production from Electrolysis 
 
The data presented below shows the top 10 filers of patent applications (Figures A1.4.17 to A1.4.24) 

and granted patents (Figures A1.4.25 to A1.4.32) in the area of hydrogen production from electrolysis 

across the top 5 patent offices. 

 

The top filers appear to vary over the period. 

 

 
Figure A1.4.17: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2014. 

Figure A1.4.18: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2015. 

               

 

Figure A1.4.19: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2016. 

Figure A1.4.20: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2017. 
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Figure A1.4.21: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2018. 

Figure A1.4.22: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2019. 

              

Figure A1.4.23: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2020. 

Figure A1.4.24: Top 10 filers of hydrogen production patent 
applications at the top 5 offices for 2021. 

         

Figure A1.4.25: Top 10 filers of hydrogen production 

patents at the top 5 offices for 2014. 
Figure A1.4.26: Top 10 filers of hydrogen production 
patents at the top 5 offices for 2015. 
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Figure A1.4.27: Top 10 filers of hydrogen production 

patents at the top 5 offices for 2016. 
Figure A1.4.28: Top 10 filers of hydrogen production 
patents at the top 5 offices for 2017. 

         

Figure A1.4.29: Top 10 filers of hydrogen production 

patents at the top 5 offices for 2018. 
Figure A1.4.30: Top 10 filers of hydrogen production 
patents at the top 5 offices for 2019. 

          

 

Figure A1.4.31: Top 10 filers of hydrogen production 

patents at the top 5 offices for 2020. 
Figure A1.4.32: Top 10 filers of hydrogen production 
patents at the top 5 offices for 2021. 
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2. Comparable Technologies 
The above sections describe the progress in fuel cell technologies through the patent applications. In 

order to have a more complete picture and to be able to see the progress against other comparable 

technologies, in this section we assess the patent activity within the sector of battery accumulators. 

2.1. Battery Accumulators 
 
2.1.1. Lithium Batteries 
The data presented below shows the top 10 filers of patent applications (Figures A2.1.1 to A2.1.8) and 

granted patents (Figures A2.1.9 to A2.1.16) in the area of lithium batteries recorded annually from 

2014 to 2021 at the top 5 patent offices. In each case the bars show the absolute number of patent 

applications associated with a particular entity. 

LG, Samsung and Toyota are in the top three assignees annually (for the period 2014 to 2020) for both 

published lithium battery application and granted lithium battery patents. 

 
Figure A2.1.1: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2014. 

Figure A2.1.2: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2015. 

       

 Figure A2.1.3: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2016. 

Figure A2.1.4: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2017. 
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 Figure A2.1.5: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2018. 

Figure A2.1.6: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2019. 

        

 Figure A2.1.7: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2020. 

Figure A2.1.8: Top 10 filers of lithium battery patent 
applications at the top 5 offices for 2021. 

         

 

Figure A2.1.9: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2014. 

Figure A2.1.10: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2015. 
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Figure A2.1.11: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2016. 

Figure A2.1.12: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2017. 

                  

Figure A2.1.13: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2018. 

Figure A2.1.14: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2019. 

                 

Figure A2.1.15: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2020. 

Figure A2.1.16: Top 10 filers of granted lithium battery 
patents at the top 5 offices for 2021. 
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2.1.2. Lead-Acid Batteries 
 

The data presented below shows the top 10 filers of patent applications (Figures A2.1.17 to A2.1.24) 

and granted patents (Figures A2.1.25 to A2.1.32) in the area of lead-acid batteries recorded annually 

from 2014 to 2021 at the top 5 patent offices. In each case the bars show the absolute number of 

patent applications associated with a particular entity. 

Whilst the top filers appear to vary over the period, the number of applications filed within the field 

of lead-acid batteries remains relatively low, in comparison to the number of lithium battery 

applications and granted patents. 
 
 

 Figure A2.1.17: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2014. 

Figure A2.1.18: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2015. 

             

 

 Figure A2.1.19: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2016. 

Figure A2.1.20: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2017. 

            

 

 

0

5

10

15

20

25

N
o

. 
o

f 
 P

at
e

n
t 

A
p

p
lic

at
io

n
s

0

5

10

15

20

25

30

N
o

. 
o

f 
 P

at
e

n
t 

A
p

p
lic

at
io

n
s

0

5

10

15

20

25

30

35

N
o

. 
o

f 
 P

at
e

n
t 

A
p

p
lic

at
io

n
s

0

5

10

15

20

25

30

35

N
o

. 
o

f 
 P

at
e

n
t 

A
p

p
lic

at
io

n
s



    

38 

 Figure A2.1.21: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2018. 

Figure A2.1.22: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2019. 

          

 Figure A2.1.23: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2020. 

Figure A2.1.24: Top 10 filers of lead-acid battery patent 
applications at the top 5 offices for 2021. 

         

Figure A2.1.25: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2014. 

Figure A2.1.26: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2015. 
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Figure A2.1.27: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2016. 

Figure A2.1.28: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2017. 

                 

Figure A2.1.29: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2018. 

Figure A2.1.30: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2019. 

               

Figure A2.1.31: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2020. 

Figure A2.1.32: Top 10 filers of granted lead-acid battery 
patents at the top 5 offices for 2021. 
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