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Abstract This study examined the technological competitiveness and specialization in the field of safety
technology by country to draw implications for strategies in safety technology fields. International patent
classifications (IPCs) of safety technologies were identified, and 26,404 safety technology patents filed in
the US were used. The patents were analyzed using key patent indicators and co-occurrence network
analyses. The result shows that the United States, Japan, and Germany had the most safety patents, with
11,837, 4,023, and 2,955 patents, respectively. Korea and China showed a rapid growth rate of 287.1%
and 1225.0%, respectively. While countries like the US and Canada focused on the influence of patents
and European countries on the market-securing power of patents, Korea showed a moderate level in
both influence (0.878) and market-securing power (1.008). On the other hand, Korea remained at the
bottom in relative patent activity with a score of 0.407. When looking at the core technology fields by
country through co-occurrence networks of patent classifications, the control and signal fields (G05B,
GO8B, and G05D), digital data processing by electricity (GO6F), and machine tools (B23Q) were commonly
dominant worldwide, with different characteristics found among countries. Although Korea has no major
issues with the production volume, influence, and market-securing power of patents, there is an urgent
need to improve relative patent activity.
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B61K-013/04 or B61L-023/18 or B61L-027/20 or
B62B-009/24 or B62C-011* or B62J-027* or
B63B-019/28 or B63B-043* or B63H-008/18 or
B64D-025* or B64G-001/5* or B65D-090/2* or
B65D-090/3* or B65D-090/38 or B65D-090/40 or
B65D-090/40 or B65D-090/42 or B65D-090/42 or
B65D-090/44 or B65D-090/46 or B65D-090/46 or
B65H-026* or B66B-005* or B66B-013/24 or
B66B-013/26 or B66B-013/28 or B66B-017/34 or
B66B-029* or B66C-015* or B66C-023/88 or
B66C-023/90 or B66C-023/92 or B66C-023/94 or
B66D-001/06 or B66D-001/5* or B66F-017/00 or
B67D-007/32 or B67D-007/34 or B68C-001/18 or
COG6F-001/24 or C10B-041* or C10H-021/08 or
C10L-005/24 or C14B-017/12 or D01G-031/00 or
D01H-013/14 or DO1H-013/16 or DO1H-013/18 or
D01H-013/20 or DO1H-013/22 or DO1H-013/24 or
D04B-035/1* or D04B-035/20 or D05B-083/00 or
D21C-007/16 or D21G-005/00 or E01B-007/20 or
E01F-001/00 or EO1F-015* or E02F-009/24 or
E04G-021/32 or B0O5D-015/526 or EO5F-015/41 or
E05F-015/42 or E06B-007/088 or EO6C-001/32 or
E06C-005/36 or E06C-007/06 or EO6C-007/18 or
E21C-029/20 or E21C-035/02 or E21C-035/04 or
E21F-005/00 or E21F-011/00 or FO1B-025/1* or
FO1B-025/20 or FO1B-031/34 or FO1C-020/28 or
FO1K-007/24 or F03B-015/18 or F03B-015/22 or
F04B-049/10 or F04C-014/28 or FO4C-028/28 or
F15B-020/00 or F16B-031* or F16D-009* or F16P* or
F17B-001/14 or F21V-025* or F22B-037/44 or
F22D-001/14 or F23D-003/26 or F23D-005/16 or
F23D-014/72 or F23D-014/74 or F23D-014/76 or
F23D-014/78 or F23D-014/80 or F23D-014/82 or
F23G-005/50 or F23K-005/16 or F23M-011* or
F23N-005/24 or F23Q-007/24 or F23Q-007/26 or
F27D-021/00 or F41A-017* or F41J-011/02 or
F42B-003/18* or F42C-015/16 or F42D-005* or
GO5B-009* or GO5B-019/048 or G05B-019/406 or
G05B-019/4097 or GO8B-021/02 or G21D-003/04 or
G21F-009/16 or HO1H-009/14 or HO1H-085/22 or
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B04C-011/00 or B21F-045/20 or B21G-003/04 or
B22D-013/12 or B22D-018/08 or B22D-046/00 or
B24B-031/12 or B25J-019/00 or B26B-019/04 or B27G*
or B32B-041/00 or B41B-027/00 or B41B-027/28 or
B41F-033* or B41L-035/34 or B411L-039* or
B41L-047/56 or B60M-005* or B63B-083/40 or
B63G-008/24 or B63H-008/1* or B65B-057* or
B65C-009/4* or B65G-043* or B65H-043* or B65H-063*
or B67B-003/26 or D05C-013/02 or E02F-003/16 or
E02F-003/26 or E04G-003/32 or E04G-021/24 or
E04H-004/06 or E05B-067/38 or EO5D-013/00 or
E06B-009/02 or E21B-017/06 or E21D-015/51 or
FO1B-025* or FO1C-020/00 or FO1D-009* or FO1D-019*
or FO1D-021* or FO1K-001/16 or FO1K-001/18 or
F04B-049* or FO4C-014* or F04C-028/00 or
F16C-017/24 or F16K-017* or F16K-017/168 or
F16L-035/00 or F22B-037/42 or F24H-009/20 or
F24H-009/25 or F24H-009/28 or F24S-040* or
F41C-027/22 or F41C-033/06 or F42C-015/00 or
F42C-015/20 or F42C-015/24 or F42C-015/34 or
F42C-015/40 or F42C-015/42 or F42C-015/44 or
G16Y-040/50 or HO1H-033/53).IPCC. AND (safe* or
accident® or disast* or calamity).DSC.)) AND
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Table 3. Number by Period and Increase Ratio

Early Late I Rati
(2001~10) (2011~20) nerease Ratio
Table 2. Number and Ratio of Safety Patents World 9.064 17,340 91.3%
(2001-20) Us 3,932 7,905 101.0%
Jp 1,537 2,486 61.7%
Region Us JP DE FR CH DE 1,187 1,768 48.9%
No. 11,837 | 4,023 2,955 868 724 FR 321 547 70.4%
Ratio | 44.8% | 152% | 11.2% | 3.3% 2.7% CH 254 470 85.0%
Region W CN GB KR CA ™ 272 409 50.4%
No. 681 627 606 604 556 CN 44 583 1225.0%
Ratio | 26% | 24% | 23% | 23% | 2.1% GB 228 378 65.8%
KR 124 480 287.1%
CA 205 351 71.2%
20019 5-E 20209714 F4 7€ 6] 53 A&
EE B9 ohE Fig. 290 Aok 20019 AlAl M 7= 40 =5 B (271 ZME) 2
E35]E= 1,46270]19+=T] o|F Al ZAste] 20069
- A O A et L =9 AnEs 283 Ik ok V1% 599 4

Bl 2009¥7HAE AzF 5000 o WEHLh olF
201040l 7147402 <kt 3|85, 2011¥RH
i) BAF oz Azt 535 47t Il AlFeted,
20174990 2,4897A 0.2 Ao 2t (20184 o]F
H2Ae £3] 37 o7 L dojguo]A ¥y o 5
ohFet g2lo] & 7Fs/dol Uh. HaE YA HE

605

24 A= ofdlel A,

HJgl=

pu.

A A
RTAE Table 49} 29, Fig. 32
£ 7t=50], $47] RTAS AlZEF0l $al =43} e A
ojt}y. ol =HE AuEY AHor {Y I7150]
RTA 7|2 391#e AAStaL oot vhd 2=, 3=, o



1Hoh W2 $A 2 5t
=7hg0] P 7l

1-13] EOJZOJ eoe

mm

Table 4. RTA by Country/Region (2001~2020)

Region Us P DE FR CH
Full Period 0.935 | 0.848 | 2.216 | 1.704 | 2.262
Barly(2001-10) | 0.960 | 0.827 | 2.298 | 1.668 | 2.446
Late(2011-20) | 0.910 | 0.893 | 2.237 | 1.770 | 2.147
Region W CN GB KR CA
Full Period 0702 | 0.796 | 1.720 | 0.407 | 1.406
Farly(2001-10) | 0.880 | 0.567 | 1.951 | 0.299 | 1.554
Late(2011-20) | 0.609 | 0.731 | 1.593 | 0.431 | 1324
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Fig. 3. RTA by Country/Region and Period
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Table 5. PII and PFS

PII PFS

Full Early Late Full Early Late
us 1.162 1.195 1.155 0.689 0.687 0.692
JP 0.826 0.806 0.726 1.108 1.017 1.162
DE 0.931 0.858 0.860 1.336 1.335 1.321
FR 0.917 0.855 0.948 1.525 1.573 1.487
CH 0.985 0.928 1.072 1.759 1.821 1.719
™ 0.756 0.707 0.681 0.558 0.394 0.673
CN 0.499 1.009 0.769 0.925 0.926 0.957
GB 0.861 0.772 0.939 1.387 1.466 1.326
KR 0.878 1.057 1.135 1.008 1.013 1.026
CA 1.310 1.048 1.749 0.737 0.718 0.745

606

PFS
2.000
* CH
GBes ERE
e JP
1.000 . &
CN KR . .CA

*TW us

0.000 Pl|
0.000 1.000 2.000
Fig. 4. PII and PFS
g ol Audh, o, g S R £ =

7 shdol GAl #23] 9l o] =7k 7k Hvd
=7kl vi= Afuthe w2 PIE, S5 Y82 5
t RE, ST} iRk 3 Pl 502 BEs) Qlrh

o|Alal -8 EF| X RE &5t PH ANY B4 ZF
B} Qopshd thaw 2tk 94 9Y FHEL RTAZE
Lo} oFdV|&E EF] Ezo] AFoz a1 AHubE o
2 52 AFERY(PF)S S8ttt vleat AAUTHS
S0l SAS)E 4o ST A 49
He} e sted), 55 el R 4L Hol

she ofAlo} E7bEl S, ok, W, YL Qb
=3 FEol AriEom okt 7hed, AgEn
3 Soljee B Bul} §Y BHER e 5E
otk o] 7tet] TR B39 YT AR =
Hol A Fo} tehicts kol ¥n] @ Y £
off 2 out, Ao AX EHYF F WAIe &

ale) Al HIERTAO! 10712 % Ho9l2 e,

}\

A

MR

Al

c

43 =714 |
Table 6ol&= =7}

H
Ry

=11}
=l

HT

>

A7E 7S At
co-classification a3} 7k, 209 7 AAES
9 =7 A=A A9 1070 IPC7F A=
Atk 2 AFE fI8 AE1(2001~10)9 F417]
(2011~20) ZHZt] st BAE S35t Z9t7| et
7] Azt 7k 5] Ak 2049z 24 Aot
FARRH, ol FH7] ¢ 71& E919] £7F 91.3%4
S71ot7] WEe 2 watEthTable 3 #x). wEhA
2 =RoAe AW FAE 1Este] 2087 &4 2
IS AR g}

Table 6& AT 1] | AA & EE 107] =7l
FEAeg Ao % A15(GO5B, GOSB, GO5D), A719]

o5t txg ol A(Go6F), 3&714(B23Q) 5°I

e
18

ftfo

Z:

=



=3 AR%} FAER YEYIS

38 A4l 714 ol Ibd Fgn WAl

s
& 24

Table 6. Top 10 IPCs by Country (2001-20)
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