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This document provides a comprehensive list of technological classes used to categorize 
patent applica0ons across various technology domains referenced in the main manuscript. 
For Ar0ficial Intelligence (AI) patent applica0ons, we u0lize the CPC codes specified by 
Buarque et al. (2020), which are based on WIPO (2019) Appendix 2. Patent applica0ons 
related to the Fourth Industrial Revolu0on (4IR) are iden0fied using the CPC codes outlined in 
EPO (2017) Annex 1. For Informa0on and Communica0on Technology (ICT) patents, we rely 
on the IPC codes established through the J-Tag classifica0on by Inaba and Squicciarini (2017), 
as listed in Table 2 of their work. 
 
It is important to note that AI-related patent codes were excluded from the 4IR and ICT 
classifica0ons, and similarly, any overlapping 4IR codes covered by the J-Tag classifica0on were 
excluded from the ICT list. 
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LIST OF AI CPC CODES (source: Buarque et al. 2020; WIPO 2019) 

 
  

 

Y10S	706	 G06N	003	 G06N	005	-	027	

G06N	007/005	-	060	 G06N	099/005	 G06T	2207/20081	

G06T	2207/20084	 G06T	003/4046	 G06T	009/002	

G06F	017/16	 G05B	013/027	 G05B	013/0275	

G05B	013/028	 G05B	013/0285	 G05B	013/029	

G05B	013/0295	 G05B	2219/33002	 G05D	001/0088	

G06K	009	 G10L	015	 G10L	017	

G06F	017/27	-	2795	 G06F	017/28	-	289	 G06F	017/30029	-	30035	

G06F	017/30247	-	30262	 G06F	017/30401	 G06F	017/3043	

G06F	017/30522	-	3053	 G06F	017/30654	 G06F	017/30663	

G06F	017/30666	 G06F	017/30669	 G06F	017/30672	

G06F	017/30684	 G06F	017/30687	 G06F	017/3069	

G06F	017/30702	 G06F	017/30705	-	30713	 G06F	017/30731	-	30737	

G06F	017/30743	-	30746	 G06F	017/30784	-	30814	 G06F	019/24	

G06F	019/707	 G01R	031/2846	-	2848	 G01N	2201/1296	

G01N	029/4481	 G01N	033/0034	 G01R	031/3651	

G01S	007/417	 G06N	003/004	-	008	 G06F	011/1476	

G06F	011/2257	 G06F	011/2263	 G06F	015/18	

G06F	2207/4824	 G06K	007/1482	 G06N	007/046	

G11B	020/10518	 G10H	2250/151	 G10H	2250/311	

G10K	2210/3024	 H01J	2237/30427	 H01M	008/04992	



LIST OF 4IR CPC CODES (source: EPO 2017) 
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Sector CPC Codes

Personal A61H31/005

D06M7/00-D06M23/18

D06N7/00-D06N7/0097

D06P7/00-D06P7/005

D06Q1/00-D06Q1/14

G09B1/00-G09B29/14

G10H1/00-G10H3/26

H04M1/00-H04M1/82

Personal, Home F16M11/18

Personal, Home, Hardware H04N21/40 -H04N21/4888

Personal, Vehicles, Position determination G01S19/00-G01S19/55

Personal, Enterprise G06F19/10-G06F19/26

G06F19/28

G06F19/30-G06F19/366

G06F19/70-G06F19/708

G06F19/709

G07F17/00-G07F17/38

H04N5/76-H04N5/956

Personal, Enterprise, Manufacture, Analytics, User interfaces, 3D systems, Position determination,  
Hardware, Software, Connectivity

A61B34/32-A61B34/37

Personal, Enterprise, Analytics H04N17/00-H04N17/06

Personal, Enterprise, Analytics, Artificial intelligence, Hardware A61B5/7264-A61B5/7267

Personal, Enterprise, Analytics, Connectivity B01L2300/023

B01L3/502715

Personal, Enterprise, Hardware G06F3/14-G06F3/153

G09G1/00-G09G2380/16

Personal, Enterprise, Connectivity A61B5/7465-A61B5/747

Personal, Analytics A63B71/06-A63B71/0697

Personal, Analytics, User interfaces, Software A63B24/00-A63B2024/0096

Personal, Analytics, Power supply, Connectivity A61B8/4472

A61B8/56-A61B8/565

A61N2005/1041-A61N2005/1074

A61N5/103-A61N5/1038

Personal, Analytics, Connectivity A61B8/582

Personal, User interfaces A61B34/25-A61B2034/258

Personal, User interfaces, 3D systems A61B2090/364-A61B2090/368

Personal, User interfaces, Hardware, Software, Connectivity A63F13/00-A63F13/98

Personal, User interfaces, Connectivity A61M2205/35-A61M2205/3592

A61M2205/50-A61M2205/52

A61M2209/01

Personal, 3D systems A61C13/0004

A61C7/002

A61F2002/30943-A61F2002/30963

A61B34/10-A61B2034/108

Figure 1

Concordance table between CPC field ranges and 4IR technology fields

Annex 
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Personal, Position determination A61B34/00

A61B34/20-A61B2034/2074

A61H3/00-A61H3/061

Personal, Hardware A61M2016/0015-A61M2016/0042

A61B5/0002-A61B5/0031

A61B5/14532

A61B5/68-A61B5/6802

A61B5/6887-A61B5/6898

A63B2230/00-A63B2230/755

G04G21/00-G04G21/08

G10H2220/321- G10H2220/336
Personal, Hardware, Connectivity A61N1/37211-A61N1/37288

Personal, Software H04N19/00-H04N19/99

Personal, Software, Connectivity A63C2203/22-A63C2203/24

Personal, Connectivity A61B2017/00221

A61B90/90-A61B90/98

A61F5/0036-A61F5/0046

A61F5/005-A61F5/0059

A61H2201/501-A61H2201/5012

A61H2201/5097

A63B2225/20

A63B2225/305

A63B2225/50-A63B2225/54

A63F2009/2411-A63F2009/2429

A63F2250/64-A63F2250/645

A63F2300/00-A63F2300/1093

G10H2240/171-G10H2240/175

G10H2240/305

Home A01K15/02-A01K15/023

A47L11/4011
D06F33/02

D06F39/006

Home, Vehicles E05C17/58

Home, Vehicles, Enterprise, Security E05B47/00-E05B2047/0013

Home, Vehicles, Manufacture, Hardware B05B12/00-B05B12/149

Home, Vehicles, Connectivity E05F15/77

Home, Enterprise A47K5/1217

E05B65/108

G08B1/00-G08B31/00

Home, Enterprise, Manufacture F24D19/10-F24D19/1096

F25B49/00-F25B49/046

F25D21/006

Home, Enterprise, Manufacture, Infrastructure, Analytics, Hardware F22B35/00-F22B35/16

F22B35/18

F28F27/00-F28F27/02

Home, Enterprise, Manufacture, Infrastructure, Security H04N7/18-H04N7/188

Home, Enterprise, Manufacture, Analytics, Artificial intelligence, Hardware F23N5/00-F23N5/265

Home, Enterprise, Manufacture, Analytics, Hardware F22D5/26-F22D5/36

Home, Enterprise, Manufacture, Analytics, Connectivity F24F11/00-F24F11/085
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Home, Enterprise, Manufacture, Security F25D29/00-F25D29/008

Home, Enterprise, Security E05B2035/009

E05B2047/0089

E05B49/00-E05B49/008

Home, Enterprise, Security, Connectivity E05B2047/0071

E05B2047/0095

Home, Enterprise, Hardware G03G15/00-G03G15/5095

G08B13/19656

A47K2010/3226

Home, Analytics D06F93/00-D06F93/005

Home, Security A47G29/141-A47G2029/149

Home, Hardware D06F39/005

Home, Connectivity G07C9/00103-G07C9/00103  

G07C9/00166

G07C9/00571

H04L12/2803-H04L2012/285

Vehicles B60D1/01-B60D1/075

B60D1/24-B60D1/465

B60D1/48-B60D1/565

B60N2/002

B60N2/0244-B60N2/0276

B60N2/28-B60N2002/2896

B60N2/448

B60Q1/08-B60Q1/124

B60Q1/1423-B60Q1/143

B60Q1/346

B60Q1/40-B60Q1/425

B60Q1/444

B60Q1/448

B60Q1/525

B60Q2300/00-B60Q2300/47

B60Q3/00-B60Q3/82

B60Q3/47

B60Q5/005-B60Q5/008

B60Q9/004-B60Q9/008

B60S1/026

B60S1/481-B60S1/486

B60S1/56-B60S1/606

B60S3/00-B60S3/066

B60T8/17557

B60T8/17558

B62H5/20

B64C13/18

B64C13/503-B64C2013/506

B64C2201/14-B64C2201/148

B64C39/024

B64D11/0015-B64D11/00155

B64D11/06-B64D11/0698
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B64D45/00-B64D45/08

B64F1/228

E01F9/40 

G05D1/00-G05D1/12

Vehicles, Enterprise B62H2003/005

G07B15/00-G07B15/06

Vehicles, Manufacture B64F5/10

B64F5/40-B64F5/45

B64F5/60

E01C19/004-E01C19/008

F01L2201/00

Vehicles, Manufacture, Infrastructure, Hardware, Connectivity Y02T90/167-Y02T90/169

Vehicles, Manufacture, Analytics, Hardware F24F2221/42

Vehicles, Infrastructure B60P1/00-B60P9/00

B60S5/02

Vehicles, Infrastructure, Analytics, Connectivity B64C2201/12-B64C2201/128

Vehicles, Analytics B60W30/00-B60W2030/206

G08G1/00-G08G1/22

Vehicles, Analytics, User interfaces, 3D systems, Artificial intelligence, Position determination,  
Power supply, Security 

B62D15/025-B62D15/0295

Vehicles, Analytics, 3D systems, Artificial intelligence, Security, Connectivity B61L27/00-B61L27/04

Vehicles, Analytics, Security, Hardware B60K28/00-B60K28/165

Vehicles, Analytics, Security, Hardware, Connectivity B61L15/00-B61L15/02

Vehicles, Analytics, Hardware B60K31/00-B60K31/185

B60T13/66-B60T13/748

B60W10/00-B60W2900/00

B60W50/00-B60W50/16

Vehicles, Analytics, Connectivity B60C23/0408-B60C23/0484

Vehicles, User interfaces, Hardware B60K35/00

B60K37/06

Vehicles, 3D systems, Artificial intelligence, Security, Hardware, Connectivity B61L3/00-B61L3/24

Vehicles, Position determination F16H2059/666

G01C21/20-G01C21/3697

G01S13/86-G01S13/878

G01S13/93-G01S2013/9371

G01S15/025

G01S15/87-G01S15/878

G01S15/93-G01S2015/939

G01S17/023

G01S17/87-G01S17/875

G01S17/93-G01S17/936

G01S2013/936

G01S7/003-G01S7/006

Vehicles, Position determination, Connectivity B61L25/00-B61L25/08

Vehicles, Power supply B60L11/1824-B60L11/185

Vehicles, Security B60R25/04-B60R25/406

B60T17/18-B60T17/228

E05B77/00-E05B77/54

Vehicles, Security, Hardware, Connectivity B61L23/00-B61L23/34
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Vehicles, Hardware B60H1/00642-B60H2001/00992

B60S1/0818-B60S1/0896

B60S5/06

B60T7/12-B60T7/22

B62M6/45-B62M6/50

F16D66/00-F16D66/028

G07C5/008

Enterprise A01B69/00-A01B69/008

A01B79/005

A01C21/00-A01C21/007

A01D34/006-A01D34/008

A01D41/127-A01D41/1278

A01D91/00-A01D91/04

A01G25/16-A01G25/167

A01G7/045

A01J5/007-A01J5/0075

A01J5/017-A01J5/0175

A01K1/12-A01K1/126

A01K11/004

A01K11/006-A01K11/008

A01K29/005

C12N5/0062

E04H6/422-E04H6/424

G06Q10/06-G06Q10/067

G06Q10/10-G06Q10/30 

G06Q20/00-G06Q20/425

G06Q30/0207-G06Q30/0239

G06Q50/02

G06Q50/22

Enterprise, Manufacture, Infrastructure, G06Q10/00-G06Q10/067

Enterprise, Analytics, Connectivity A61B6/581

Enterprise, Power supply A61B1/00029

Enterprise, Power supply, Connectivity A61B6/56-A61B6/566

Enterprise, Hardware A01J5/01

Enterprise, Connectivity A61B1/00016

A61B2560/0271

Enterprise G06Q30/00-G06Q30/08

G06Q40/00-G06Q40/128

Manufacture B60C25/0515

B60C25/0554

B65B57/00-B65B57/20

E21B44/00-E21B44/10

F04C2240/402

F16K37/00-F16K37/0091

F16P3/14-F16P3/148

G01S15/89-G01S15/8997

Manufacture, Analytics F01N9/00-F01N9/007

G05B15/00-G05B15/02

G05B23/02-G05B23/0297
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Manufacture, Analytics, Artificial intelligence F01N2900/04-F01N2900/0422

Manufacture, Analytics, Artificial intelligence, Hardware F05D2270/00-F05D2270/71

Manufacture, Analytics, Security F01D21/003

Manufacture, Analytics, Hardware B05C11/10-B05C11/105

F01B25/00-F01B25/26

F01C20/00-F01C20/28

F01N11/00-F01N11/007

F02D1/00-F02D41/408

F02K9/00-F02K9/978

F02N11/08-F02N2011/0896

F02N2200/00-F02N2200/14

F02P5/00-F02P5/1558

F03B15/00-F03B15/22

F03D17/00

F03D7/042-F03D7/048

F04B49/06-F04B49/065

F04B51/00

F04C14/00-F04C14/28

F04C28/00-F04C28/28

F04D27/00-F04D27/0292

F16N2230/00-F16N2230/22

F24J2/40-F24J2/407

F25J1/0244-F25J1/0256

Manufacture, Connectivity B65D2203/10

Manufacture, Hardware E21B47/12-E21B47/187

Infrastructure B64F1/366-B64F1/368

G06Q10/08-G06Q10/0875

G06Q50/06

G06Q50/30

Infrastructure, Analytics F01K13/02-F01K13/025

F02C9/00-F02C9/58

Infrastructure, Analytics, Hardware F01D17/00-F01D21/20

Infrastructure, Hardware H03K19/18

H03K21/00-H03K21/10

Infrastructure, Connectivity H02J13/0006 -H02J13/0089

Y02B70/30-Y02B70/346

Y02B90/20-Y02B90/2692

Y02E40/70-Y02E40/76

Y04S10/00-Y04S50/14

Analytics G06K1/00-G06K2215/111

Analytics, Hardware G05D23/19-G05D23/32
G06F11/30-G06F 11/3495

G06F9/46-G06F 9/548

User interfaces G02B27/01-G02B2027/0198

3D systems G06F17/50-G06F 17/5095

Artificial intelligence G06N3/00-G06N99/007

Position determination G01S11/00-G01S17/95

G01S3/00-G01S5/30

G01S5/02-G01S5/145
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Position determination, Hardware G01S1/00-G01S1/82

Power supply, Hardware G06F1/32-G06F1/3296

H03K19/0008-H03K19/0016

Power supply, Connectivity H04W52/02-H04W52/0296

Security, Connectivity G06F21/00-G06F21/88

H04L63/00-H04L63/308

H04L9/00-H04L9/38

H04W12/00-H04W12/12

Hardware B82Y10/00

F16K99/0001-F16K99/003

G06F1/20-G06F1/206

G06F11/08-G06F 11/1096

G06F12/00-G06F12/1491

G06F17/40-G06F 17/40

G06F3/00-G06F 3/05

G06F3/0626

G10L15/00-G10L15/34

H03K19/003-H03K19/00338

H03K19/177-H03K19/17796

H04R1/00-H04R31/006

H04S1/00-H04S7/40

Hardware, Software G06F11/14-G06F 11/2097

G06F9/00-G06F 2009/45595

Software G06F17/30-G06F 17/30997

G06F3/067-G06F 3/067

G06F8/00-G06F 8/78

G06F9/46-G06F9/548

Software, Connectivity H04L67/00-H04L67/42

Connectivity H04B7/26-H04B7/2696

H04L61/00-H04L61/6095

H04L69/00-H04L69/40

H04M11/00 -H04M13/00

H04W4/005-H04W4/26

H04W72/04-H04W72/10

H04W84/00-H04W84/22

*Codes with a - in between indicate a range 



 
LIST OF ICT IPC CODES (source: Inaba and Squicciarini 2017) 
 

 
 

* IPC codes that are relevant, although of secondary importance, for the technology area considered, and that may conversely 
be key in other ICT areas.  

 

INFORMATION AND COMMUNICATION TECHNOLOGIES (ICT) 

OECD SCIENCE, TECHNOLOGY AND INDUSTRY WORKING PAPERS  15 
 

Table 2. The “J tag”: a new IPC-based taxonomy of ICT technologies 

Technology area Sub area IPC 

1. High speed 
network 

Digital communication 
technique 

H03K, H03L, H03M, H04B1/69-1/719, H04J, H04L (excluding H04L9, H04L12/14) 
*H04L9, *H04L12/14 

Exchange, selecting H04M3-13,19,99, H04Q 

Others 
H04B1/00-1/68, H04B1/72-1/76, H04B3-17 (excluding H04B1/59, H04B5, H04B7), 
H04H 
*H04B1/59, *H04B5, *H04B7 

2. Mobile 
communication  

H04B7, H04W (excluding H04W4/24, H04W12) 
*H04W4/24, *H04W12 

3. Security 

Cyphering, 
authentication 

G06F12/14, G06F21, G06K19, G09C, G11C8/20, H04K, H04L9, H04M1/66-665, 
H04M1/667-675, H04M1/68-70, H04M1/727, H04N7/167-7/171, H04W12 

Electronic payment 
G06Q20, G07F7/08-12, G07G1/12-1/14, H04L12/14, H04W4/24 
*G06Q30/02 

4. Sensor and 
device network 

Sensor network 
G08B1/08, G08B3/10, G08B5/22-38, G08B7/06, G08B13/18-13/196, G08B13/22-
26, G08B25, G08B26, G08B27, G08C, G08G1/01-065 
*G06F17/40, *H04W84/18 

Electronic tag 
H04B1/59, H04B5 
*G01S13/74-84, *G01V3,  *G01V15 

Others *H04W84/10 
5. High speed 
computing  G06F5, G06F7, G06F9, G06F11, G06F13, G06F15/00, G06F15/16-15/177, 

G06F15/18, G06F 15/76-15/82 
6. Large-capacity 
and high speed 
storage 

 
G06F3/06–3/08, G06F12 (exclude G06F12/14), G06K1-7, G06K13, G11B, G11C 
(exclude G11C8/20), H04N5/78-5/907 
*G06F12/14, *G11C8/20 

7. Large-capacity 
information 
analysis 

Database G06F17/30, G06F17/40 
Data analysis, 
simulation, 
management 

G06F17/00, G06F17/10-17/18, G06F17/50, G06F19, G06Q10, G06Q30, G06Q40, 
G06Q50, G06Q90, G06Q99, G08G (exclude G08G1/01-065, G08G1/0962-0969) 
*G08G1/01-065, *G08G1/0962-0969 

8. Cognition and 
meaning 
understanding 

 
G06F17/20-17/28, G06K9, G06T7, G10L13/027, G10L15, G10L17, G10L25/63,66 
*G06F15/18 

9. Human-
interface  

H04M1 (exclude H04M1/66-665, H04M1/667-675,  H04M1/68-70, H04M1/727), 
G06F3/01-3/0489, G06F3/14-3/153, G06F3/16, G06K11, G06T11/80, G08G1/0962-
0969, G09B5, G09B7, G09B9 
*H04M1/66-665, *H04M1/667-675,  *H04M1/68-70, *H04M1/727, *G06F17/50, 
*G06K9, *G06T11, *G06T13, *G06T15, *G06T17-19 

10. Imaging and 
sound technology 

Imaging technique 
H04N (excluding H04N5/78-5/907, H04N7/167-7/171), G06T1-9 (excluding 
G06T7), G06T11 (excluding G06T11/80), G06T13, G06T15, G06T17-19, G09G 
*H04N5/78-5/907, *H04N7/167-7/171, *G06T7, *G06T11/80 

Sound technique 
H04R, H04S, G10L (excluding G10L13/027, G10L15, G10L17, G10L25/63,66) 
*G10L13/027,* G10L15, *G10L17, *G10L25/63,66 

11. Information 
communication 
device 

Electronic circuit H03B, H03C, H03D, H03F, H03G, H03H, H03J 
Cable and conductor H01B11 
Semiconductor H01L29-33, H01L21, 25, 27, 43-51 
Optic device G02B6, G02F, H01S5 
Others B81B7/02, B82Y10, H01P, H01Q 

12. Electronic 
measurement  G01S, G01V3, G01V8, G01V15 

13. Others 
Computer input-output G06F3/00, G06F3/05, G06F3/09, G06F3/12, G06F3/13, G06F3/18 
Other related 
technique 

G06E, G06F1, G06F15/02, G06F15/04, G06F15/08-15/14, G06G7, G06J, G06K15, 
G06K17, G06N, H04M15, H04M17 

Source: authors’ own compilation. 

Legend: An asterisk precedes those IPC codes that are relevant, although of secondary importance, for the technology area 
considered, and that may conversely be key in other ICT areas. 


