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Identifying Converging Technologies in the ICT Industry :
Analysis of Patents Published by Incumbents and Entrants
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As the ICT is an industry which is the basis of the technology convergence, it is the driving force of development
for new business opportunities and existing industries. But, most of the existing studies for ICT convergence
have identified the trend for convergence in technological terms. So, it is difficult to identify the convergence
trend in the subject innovation perspective which leads the innovation activities In the ICT industry. The newly
entered companies in the ICT industry are key indicators to identify the convergence trend. They have two
specific characteristics that show the wide range of the convergence technology and the application rate of the
convergence. Because previous studies did not take into account these two characteristics of the newly entered
companies, so it is hard to analyze the exact convergence trend. Therefore, in this paper, we classify the patents
for the ICT industry depending on the subject innovation. Then, we deduct the core convergence technology in
the ICT industries and application area of the non-ICT industries.
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ICT A& FAFA Bl A FNE BAS 5T 228
T H& T ol Red 7le, A% AT Aol AAL 71 2 AEAQ WA B2} 7]k 4_1%%7]?32& TEHI, A
7t REHAE AR 4 ™ (Curran and Leker, 2011), AIAl  Z7]& BAH M= AT EY o 2 slugo] S o7 1R g
Zt=o| A Bl Ao MO Fad ARE A §F 71591 4 YTHKorea information society development institute, 2012).
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ICT(Information and Communication Technology) A2 71&4F o] 2% SA8kar 1 ¥HA(Kim et al., 2014; Han et al., 2015),
Ao A S HUE 332 &2 (Disruptive innovation)®] 4 AAE 7]&LS FLets FAZABH A AT Hu g
FS Yy, 05 gy A4 Bokst §FH R H2Y  AAolth w3 7|2 AZ/ R At AFE AR A
27131 & A&t Qth(Kimetal, 2014). £ ICT 7€ Wl 4317 Ya)Hd 283 A3 = aE 2+ 7| gl =
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Figure 2. Research Process
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Table 1. IPC List of the ICT Industry

ICT IPC
G08C, HO1P, HO01Q, HO03B, HO3C, HO3D, HO3H, HO3K,
HO3L, HO3M, HO04B, HO4H, HO04J, HO4K, HOAL, HO04M,
H04Q, HO04N-001, HO04N-007, HO4N-011

WIPO(2008).
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ZABEE A WA Z L5 7Y S A 7| Ed
TFAMYICT 7|&rHF7]= 7€l vt H 4 3do A H)
10402 7FA3 T 9 Ok (Park, 2011) -1 71 <o) H# 5@

o 7|&FHFE ke A0 Ygygon, g oA

A< AAERAT & 03_?01] A= ICT AHef ti 722 2 7]

A
T

Table 2. Definition of the New Enterers

S 1883 FA B4 esH T oS A A
AslA 71 1%4%4714 Higel 5do g 7]
2l 315 A7 58 B 5o mel dll 3 7]

25~
&4

Types Definition

Start
U including founder

Founded as a small number of companies

Subsidiary government, council and non-profit
organizations

Founded as an existing companies, US

M&A Firm .
two or more enterprises

Founded by mergers and acquisitions of

Spinoff -
of existing company

Founded as affiliates by specific division

Joint Venture .
two or more enterprises

Founded by two or more joint ventures of

Source : Yim(2008).
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Figure 3. Model of the Convergence Portfolio
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Figure 4. The Core Convergence Portfolio Model
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Table 4. The Number of Companies and Patents in Last 5 Years
Vear Number of companies Number of Patents

Total New % Total New %

2010 | 4,154 | 128 31 26,023 | 543 2.1
2011 | 5,014 146 2.9 27,106 | 1,178 43
2012 | 4,966 | 292 59 |32,074 | 2,629 8.2
2013 | 5,873 618 10.5 | 35,668 | 4,876 13.7
2014 | 7,308 | 2,845 389 |44963 | 11,012 | 245
Sum | 27,315 | 4,029 147 165,834 20,238 | 16.7
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FAE ARG AA 7I9ET 012 201, o= A7IHdE  Fol, <Table 6> A UERd §FA =& <Table 5>9 §3H&
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Table 5. Proportion of the Convergence Patents A71Gel A mEGE AL AASY §E e B¢
S2EF & - ﬁ'f’rﬂﬁﬂ ECT Ned B 3.47Hﬂ‘ ‘*J?jﬂr T8t Wy,
T B A &3 e | e A7 Bt 32170 9] it & 3she A& vehdn
E3 E3 =3 o
A5 714 20238 8314 13,362 0.41 Table 6. Total ICT-IPC Convergence
AA 71| 165,834 49217 | 116617 | 0.29 T AR Y TR |§F e 8% WA
Al 714 0.43 442 0.39 3.40
42 $F EFEA A 714 0.44 4,720 0.27 3.27
2 24dA = 544 b 1) +H8=

=,
A o] w4 ICT 4+ IPCY &3
ZA, D ICT 4 7«9 §35
A AAE3] (KA 165,83470)0] &
Ao, 1 F §38 E3|(AA 49217709 B IPCHsFE
2. 7170 2 YERETh <Figure 6> A 71710 2 AA 71453 <]
TFAAE Yehy, GAFAERE FFEFE TEIY &
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Figure 6. Target of the Convergence Trend

AIEICT 4+ IPC Fol A B4 & 3317l 24 Fal
FA BN DA §HEF S otk e <Table 6> 2
th AA IPC 35 FS M IPC STAE 24 A3} o) &
3HS BA o] AHLH IPC AR U o224, §EA 5 A
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<Table 7> A= ICT 2+¢] IPCE A9 10t $FAHES &
Z3 AFEAM, A7 AA 7ol A Hl%3tIPC 57
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A7 B g5 02 a5 o, HO1P(=33H), HO3H
A E 2 I 2 AA7|AH A G502 PIFH T
A7193 AAVIY 2 O 3EHCE FE #oFE HOAN-
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FHF2]), HOAN-001(EAH A4 == AJA), HO4N-007(2 & vl A
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Table 7. Top 10 ICT-IPC List for the Degree of the Convergence

9 At719 _ AA714 ]
IPC = IPC +P=

1 HO4N-011 0.69 HO04N-011 0.69
2 G08C 0.66 HO04N-001 0.67
3 HO04N-001 0.63 G08C 0.63
4 HO04N-007 0.58 HO04N-007 0.57
5 HO04H 0.52 HO4H 0.53
6 HO4L 0.47 H04Q 0.46
7 H04M 0.47 HO1P 0.46
8 H04Q 0.46 HO4L 0.45
9 H04J 0.44 HO04M 0.45
10 HO01Q 0.41 HO3H 0.44
@ e

<Table 8> A= ICT 4+ IPCHE A9 100 $FFEE &
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Table 8. Top 10 ICT-IPC List for the Scale of the Convergence
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(4) &34
<Table 10> A= ICT 4+ IPCHE AH9] 10T SIS &
Z3 AR A, Ao AREHE Aol IPCEO] EEH A
A1 2 AA 7l A FA O =2 49 39 IPCE G08C
227)), HO3C(H Z), HOAQA B(291 A, A7), AdH))S
UERSE AL, A 719 lA & Ht

—

o= A O2 47 o] e 4t
7€ Bokt 8EE RoFd e ¢ ol

Table 10. Top 10 ICT-IPC List for the Range of the Convergence

N 254719 A7) 25714 AN
=9 . . =4 .
IPC ST IPC TR IPC S IPC S
1 HO4L 165.06 HO4L 131.82 1 G08C 454 G08C 4.49
2 HO04B 99.53 HO04B 90.96 2 H03C 4.06 HO3C 4.26
3 HO4M 96.44 HO4M 73.29 3 H04Q 4.03 H04Q 3.97
4 HO04N-007 82.61 HO4N-007 73.78 4 HO4N-011 3.69 H04J 3.51
5 HO4J 64.38 HO4J 62.97 5 HO04J 3.61 HO4N-011 3.49
6 HO3K 56.20 HO3K 51.96 6 HO01Q 355 HO4H 3.49
7 H04Q 53.35 HO3M 47.37 7 HO4H 3.48 H03D 3.48
8 HO04N-001 51.71 H04Q 50.36 8 HO04K 3.48 HO4K 3.46
9 HO3M 50.68 H01Q 47.67 9 HO3L 3.38 HO3B 3.13
10 HO01Q 49.79 HO3L 42.46 10 HO03D 335 H01Q 313
3) FHETHE
(<T)able 9ol M= ICT 4hf IPCH 491 100) $2bee = A3 BEAIRH
= 2HEA, FETRAA FAALE YEIRE IPCE0] B A A= Al 42800 A EA3HIPCE §3AE = o
Ao EASA Feth FRS7HEC] B Bk A BF goz $¥7R $82/ 0wt §F 48 MR,
7FHO3(7I 2AAF Z)] sjF 5= IPCEO] R E2HN  gaimeZa o Ao a2 utal 2wt o] 37]7
o A7l B AA Z19el FA B2 VIERRE HIM Agen g4 s A8 A% §E e ARl 23]
(523}, HO3L(HAHRLE), HOSK(B 2 (Pulse) 712)01™, ATt wmo] ZEZE) 0 Ao TA5HA okgith

719 who] =] ek ok H3C(H £), HO3H(Y 3] d 23]
2o 2 Yyt

Table 9. Top 10 ICT-IPC List for the Increasing Rate of the

Convergence
e *J?rﬂ‘? AA71
IPC & s IPC 3 =71s
1 HO3M 75.72 HO3M 77.29
2 HO3C 66.64 HO3L 74.28
3 HO3L 65.80 HO4L 56.62
4 HO3H 63.13 H01Q 53.53
5 HO04K 52.54 HO1P 52.20
6 HO03D 52.25 HO03D 52.03
7 HO3K 50.12 HO3K 50.64
8 H04B 48.88 H04Q 49.55
9 HO4L 48.52 H04B 49.45
10 H04J 47.31 HO03B 49.07
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Figure 7. Convergence Portfolio for the New-Enterer
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Table 12. The Convergence ICT-IPC List of the Whole Company

2)9] BF At sHF7HE] A 222 UY Convergence type | IPC Explanation
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Table 11. The Convergence ICT-IPC List of the New-Enterer 03 Ste] HE T e e gty
Convergence type | IPC Explanation Ao Bx e Wz Wt
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Figure 8. Whole Firm Convergence Portfolio
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Table 14. Non-ICT IPC List for Convergence

ol FASA L, # IPCo FHH 7] &S <Table 14>9]
#7185
Table 13. Non-ICT IPC List for Convergence
w9 | A-EA | AEd | AA-gA | AA-EE
1 GO6F GOG6F GO6F GO6F
2 GO6K HO3F GO2F HO4W
3 HO4W HO4W G01D G11B
4 G11C HO1F A61B GO6T
5 G09G GO1R HO5K GO1R
EEd | EXE
COSk A618 | GOID
GO9G
GO2F HO5K
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GO6F HO4W

=
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Figure 10. Non-ICT IPC Convergence Portfolio
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