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Sat71 5ol tha el Alolt BhEe 234 OF & o 3ol
= §olE HEE 7]&g £3-2 1963 Nathan Rosenbergell ©] a4 STt
(Curman et al,, 2011).9 o] F- g Folek= gl el T 93 A 2L A 5
oA e o7} o] Fol A AT IE AR QoA 2 elu]}
253 A3to]t(Curran et al., 2011).5) o]} o] g-gtof thsk 7d 2] A o]

EAS] g ol AT §Fe) AFH WFE AT IR PUE
Sol S4sHaA, 3ol e Aol % AEE el 2 fAe] WA

1 ojnje] A o] o] ol AL glrk. f-Eutetel A E 2007 Al RHEolX T
3714 wA 7|2 4] §3 7149 ASE NT, BT, IT § A& t}

4) Curran, C. S. & Leker, J., Patent indicators for monitoring convergence — examples
from NFF and ICT, Technological Forecasting and Social Change, Vol.78 No.2(2011),
pPp.256-273.

5) Curran, C. S. & Leker, J., Patent indicators for monitoring convergence — examples
from NFF and ICT, Technological Forecasting and Social Change, Vol.78 No.2(2011),
pPp.256-273.
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colEgt A g o] & Hackhn(zoos)6> 9 Curran et al,(2010),7
Curran and Leker(2011)®l] &J3jA] F2 =11 glom, g-ot7 #dsto] A=
ATFE F2 A|E3F Karvonen et al (2012)? 5 FE3F o] 23t ZRZA|AE A
&2 0 2 ARRSA dA BB EE FAolth, o]glgt o] 2| thal A}
o] oldEo] EAGtL o, ti7l (2" 2) oA yrERd nfel o] F
3~4THA 2 FE-S FEskaL Sl

[O8 2] 88 BilE =7 & =t

ek g3t

Science convergence

’le Y

Technology convergence

AR T
Market convergence

A B
Industry convergence

* 247 Curran and Laker(2011).

6) Hacklin, F., Management of convergence in innovation: strategies and capabilities
for value creation beyond blurring industry boundaries: Contributions to management
science, Springer, 2008,

7) Curran, C. S., Broring, S. & Leker, J., “Anticipating converging industries using
publicly available data,” Technological Forecasting and Social Change, Vol.77
No.3(2010), pp.385-395.

8) Curran, C. S., & Leker, J., “Patent indicators for monitoring convergence —
examples from NFF and ICT,” Technological Forecasting and Social Change, Vol.78
No.2(2011), pp. 256-273.

9) Karvonen, M., Lehtovaara, M. & Kassi, T., “Build-up of understanding of
technological convergence: Evidence from printed Intelligence industry,” International
Journal of Innovation and Technology Management, Vol.9 No.3(2012), 1250020-
1-1250020-24.
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o

883k (science convergence) =22 A A&t
(knowledge convergence), 3t 7F § ¢S 9P|} (Hacklin, 2008),10) o=
Gkl (interdisciplinary) 9F 22 7id o2 ofsf & & St} v WA= 71
| (technology convergence) 0.2 A4 o= ARV} 7|E2A] FHHEAY=
o]&2 =71 7IukstaL glew, olF 7P & Ukl F s A=A
E3E d2 & F I, A8 (market convergence)S H| ZU 2> EEl o]
Ao zH, AlF B M= Ao o B EHER A %
o 23] FEAA T oA AIRET A ZIEg Tl s bl
35S et HE A 2] 4§ S (industry convergence) 7|E§ T Al
FEgol AdE drlolH, o= AdTr s} 71 EA ol <A} HEE
TPAE e efle s HypEa QoA A9 <, 2013).1D

i

o ¢

A2 §3 @l WA/ 02 hFHAN §TE Z45 A e oY
g Amgo] Ao EdEe tehta gk et S8l e g 4
o7} mEsta, 24 ol glol FelE AE L PYE =3 BaeA ¢

o} o}7A] o FHLe ZHAR] FF
Wallin, 2013),12 @A7FA] U2 g3 @7l of
AHo g g5 dAd wel ALE-EE d
Ho|a JrhA A 9], 2013),13)

gHA (3 5) oA eGSR Ve #he g9 42 dikxo=m

10) Hacklin, F., Management of convergence in innovation: strategies and capabilities
for value creation beyond blurring industry boundaries: Contributions to management
science, Springer, 2008,

1) HAQG - 28l - AT, SHARE 0|83 7T 2 ENE 24, ]
AT, 2013,

12) Hacklin, F, & Wallin, M. W., “Convergence and interdisciplinarity in innovation
management: a review, critique, and future directions,” The Service Industries
Journal, Vol.33 No.7-8(2013), pp.774-788.

13) A - 28l - AT, BIAEE 0|83 7EFESH 2 PIEAE 7Y
A4, 2013,
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53] HolE & o] &3 B o] L& FAetaL it o]H3 o] f 2= &
sl 71 Hale] F87eS ZEehH @R, 200514); Lee et al., 201215),
7% WHE el 47E Z9eE o B8o] 4w Aeld FEe 7}
A7) dEolvh., 3k 53] & wste] Ay, 259 ANt UEs
A= dl 83 Aoz delA JTHOECD, 1994).10)
[Z 5] 8g &H A5AT
EbA G| oJE] HeE At 2|
Co-word #4] Callon et al, (1986); Palmer(1999)
Small(1977); Zitt et al.(2005); Leydesdorff
Co-citation &2 (2007); Porter and Rafols(2009); Porter et
T}t wm al, (2008)
Co- author@hlp 22 |Porter et al.(2007)
AEFA Noyon and Van Raan(1998); Tijssen(1992);

co-classification - ‘:' 21 [Morillo et al. (2003); Schummer(2004)

Curran and Leker(2011); Geum et al (2012);
IPC co-classification 41| ZA21(2011); HY#l 2](2012); Pang Ryong
Kim(2012); 71223(2014); Bernd Wolter(2012)

USPC co-classification

72 =4 iy Geum et al (2012); G4t €](2013)
Geum et al,(2012); Karvonen and Kassi(2011);
Kihoon Sung(2013); *=@®# 2](2010); Can
H)v]
Co-citation o Huang et al.(2011); MSmeyer(2001); Euiseok
Kim et al (2014)
A | AR AFE53EH Lee et al.(2009); Han et al.(2009)
Pennings and Puranam(2001); Athreye and
AL 1 SIC-IPC concordance |Keeble(2000); Fei and Tunzelmann(2001);
abg] [ EEIT B« Curran et al.(2010); Karvonen et al.(2012);
53 Karvonen and Kassi(2013)
Input-output 29 Xing et al.(2011)

* FSIC -2 IPC thAloll Fx o] AL 75 AN A5 23
A7 AA QG 20(2013)17); 0] 7 H(2015)18) A 9)-&-,

14) ¥t 5, “53jvlolel & &85 AAISH A7, A A=y A2 A135.(2005), pp.
119-134,

15) Lee, C. S., Lee, S. J. & Choi, B. G., “An Intelligent Decision Support System for
Selecting Promising Technologies for R&D besed on Time-series Patent Analysis,”
Journal of Intelligence and Information Systems, Vol 18 No.3(2012), pp.79-96.

16) OECD, The Measurement of scientific and technological Activities: using patent data
as Science and Technology Indicators: Patent Manual, 1994,

17) A G - 28 - AT, BAAEE 0|83 7EFHSH B IIENE 7Y, g
A4, 2013,

18) o|zH, “SHARE &-83 §YVIe £RAA 2 544 #g AT, S, A
A}, 2015,
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oo & ATolME (£ 5)olA AAE A F 7EsFddY §334
W AAE Sl 4S5 ol el AuET o] TN BT 5
SHEE o] &3 SHAYPOEA S EFAEE o|838to] A=A 4
= 8 7 Jd= A 7. dATA Y A ATE AHESS W, V=
Y B A 2T AFEAQ WHES AAEAY AlgAQ] He W
ASATE0] YL YA

71§ =4 o] 749 =7 IPCnternational Patent Classification) 7]9F2] g3+

ZZHFH 2 (Curran and Leker, 201119); Geum et al,, 201220; ZA)41, 20112D; v}
2 9], 201222); Pang Ryong Kim, 201223); 71493, 201424); Bernd Wolter, 201225))
U

SPC 7|8te] S-S HE(Geum et al., 201220; F524 9], 201327), 7]

M

+9]-& B2 E(Geum et al,, 201228); Karvonen and Kassi, 201129); Kihoon

Sung, 201330); =314 9] 20103D; Can Huang et al., 201132); Meyer, M., 200133);

19) Curran, C. S. & Leker, J., “Patent indicators for monitoring convergence - examples
from NFF and ICT,” Technological Forecasting and Social Change, Vol.78 No,2(2011),
pp.256-273.

20) Geum, Y., Kim, C,, Lee, S. & Kim, M. S., “Technological convergence of IT and BT:
evidence from patent analysis,” ETRI Journal, Vol 34 No,3(2012), pp.439-449.

21) ZAA, “FASHEFAPO)S FEIAE AT AA - Algbelo] &8t #g A
7, Sk AR e ], A|387(2012), pp. 91-130.

22) AU - @S - g, EluE BTR RIS A 540 #e AsdT) s
Y3 A]; A5 A|23.(2012), pp.299-322.

23) Pang Ryong Kim, “Characteristics of ICT-Based Converging Technologies,” ETRI
Journal, Vol 35 No.6(2013), pp.1134-1143.

24) 7229, "ESAEE 89 Ve B DAL, HABHI=E, 2014,

25) Bernd Wolter, “It takes all kinds to make a world e Some thoughts on the use of
classification in patent searching,” World Patent Information, Vol,34(2012), pp.8-18.
26) Geum, Y., Kim, C,, Lee, S, & Kim, M. S., “Technological convergence of IT and BT:

evidence from patent analysis,” ETRI Journal, Vol,34 No,3(2012), pp.439-449.

27) 28 - 015, "Bl 7vks £ Ve dRe, g et FAskEt s =
3], 2013(11), pp.1105-1133,

28) Geum, Y., Kim, C., Lee, S. & Kim, M. S., “Technological convergence of IT and BT:
evidence from patent analysis,” ETRI Journal, Vol.34 No.3(2012), pp. 439-449.

29) Karvonen, M, & Kissi, T., “Patent analysis for analysing technological convergence,”
Foresight, Vol.13 No.5(2011), pp.34-50.

30) Kihoon Sung, Hee-Kyung Kong & Taechan Kim, “Convergence indicator: the case of
cloud computing,” J Supercomput, Vol 65(2013), pp.27-37.
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o I HIWHEE] s AAEa ok, =& SIC(Standard Industrial
Classification)2} 22 AAEFE 7|F02 7|Ho| EH3t= 53]EFUPC)
B2IXE B3 AYEES FAHsH= W (Pennings and Puranam, 200135);
Athreye and Keeble, 200039); Fei and Tunzelmann, 200137; Curran et al., 201

038); Karvonen and Kassi, 201339)0| 1T},

31) =84 - J&8A, BIAHEE & Ymntel e FRVIES] 54 B4 A AT A
T4 A4 A35.(2010), pp.109-129,

32) Huang, C., Notten, A, & Rasters, N., “Nanoscience and technology publications and
patents: a review of social science studies and search strategies,” The Jjournal of
Technology Transter, Vol.36 No.2(2011), pp.145-172.

33) Meyer, M., “Patent citation analysis in a novel field of technology: An exploration of
nano-science and nano-technology,” Scientometrics, Vol.51 No,1(2001), pp.163-183.
34) Euiseok Kim, Yongrae Cho & Wonjoon Kim, ‘Dynamic patterns of technological
convergence in printed electronics technologies: patent citation network,”

Scientometrics, Vol 98(2014), pp. 975-998.

35) Pennings, J. M. & Puranam, P., Market Convergence and firm strategy: New
directions for theory and research, Paper presented at the ECIS Conference, The
Future of Innovation Studies, Eindhoven, 2001, pp.20-23.

36) Athreye, S. & Keeble, D., “Technological convergence, globalisation and ownership
in the UK computer industry,” Technovation, Vol,20 No.5(2000), pp.227-245.

37) Fai, F. and von Tunzelmann, N., “Industry-specific competencies and converging
technological systems: evidence from patents,” Structural Change and Economic
Dynamics, Vol.12 No.2(2001), pp.141-170.

38) Curran, C. S., Broring, S. & Leker, J., “Anticipating converging industries using
publicly available data,” Technological Forecasting and Social Change, Vol.77
No.3(2010), pp.385-395.

39) Karvonen, M, & Kassi, T., “Patent citations as a tool for analysing the early stages of
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TBC TBC

= IPC H & 0-1) = IPC Bl & 0-1)
A47) 2 0.65017 G01S 8 0.59083
HO1L 1 0.62459 HO1R 2 0.56141
A47L 25 0.59466 B6OK 2 0.53407
F27D 1 0.5767 B6OT 4 0.48398
F24H 2 0.55164 B60J 6 0.47123
B24B 3 0.51649 B65H 1 0.47024
B65G 1 0.49462 B62D 5 0.43773
F24] 1 0.49272 HO2B 2 0.43751
BGGF 3 0.45151 HO02G 1 0.3947
B60L 69 0.44492 B21D 1 0.36051
G1 F24C 11 0.43187 G2 B26D 1 0.35823
B25] 1 0.41266 B21J 4 0.32834
HO5B 1 0.38652 B21C 7 0.32003
B60OC 3 0.35711 HO1H 4 0.27661
G04B 8 0.34276 BGOP 2 0.25065
F16C 4 0.30525 BGOR 172 0.23562
B61D 8 0.28196 B26F 6 0.23536
GO35D 1 0.277 DOGH 2 0.22864
BOGB 2 0.25168 F16G 2 0.18493
B62B 2 0.16908 B6OW 1 0.1273
BGOB 2 0.12898 B23P 5 0.10034
A43B 11 0.66899 A23P 1 0.68652
A41D 8 0.52502 C11D 836 0.67692
A47B 6 0.51292 B22C 25 0.66998
F16] 1 0.37162 G02C 126 | 057076
E03D 1 0.33484 BO2C - 0.49608
GO1F 2 0.32722 GOIN 5 0.46736
F16L 2 0.32024 B29C B 0.45267
G3 A44B 6 0.30512 G4 1N 5 0.39643

F16B 3 0.28652 -

F15B 24 0.27623 clM ! 0.3267
F16K 516 0.27201 CL2N ! 0.2991
AR 4 0.25426 B81B 2 0.28816
A41B 1 0.24854 AGLP 3 0.27007
F17C 3 0.23557 AGIK 1 0.25887
E03B 18 0.15917 B29D 4 0.20581
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rTBC rTBC

a8 IPC = 0-1) aE IPC Bl = 0-1)
A47D 6 0.09724 B29B 1 0.17618
F17D 1 0.09165 CO7K 1 0.0817
E03C 2 0.0761 B29K 1 0.06637
AOIM 3 0.4357 F28F 48 0.63109
G09B 1 0.43506 B60S 137 0.6152
GO9F 1 0.39621 B6ON 496 0.59617
AG3H 1 0.37283 A46B 0.53915
HO1J 1 0.36206 HO4R 7 0.53415
BOSB 8 0.35861 AGIC 1 0.47459
GO3F ! 0.31141 B6OH 104 0.45482

B41M 1 0.26744

G5 GO2F 3 0.25736 G6 B23B ? 0.37739

B41J 12 0.25702 Ad7C 4 0.518
542D 1 0.25112 A61B 24 0.27257
BOSC 7 0.25078 B23Q ! 0.26137
HO1B 1 0.25017 B25B ! 0.14595
C09B 1 0.2438 AGIM 3 0.13863
GO2B 2 0.24289 A61G 1 0.12687
B0OSD 7 0.13579 AGIN 1 0.08566
B31D 1 0.11016 B44B 1 0.06654
BG6SF 2 0.48635 F21V 2 0.6354
B09C 9 0.46344 AOIK 1 0.62106
HO1M 25 0.44772 C04B 15 0.36391
BO1D 1 0.44548 E02D 8 0.32657
B63B 2 0.4444 E01D 20 0.31555
CO2F 2 0.31447 E06C 1 0.30461
HO2H 1 0.29815 E01C 5 0.29186
B82B 3 0.24966 EO4F 2 0.27778
67 B04B 1 0.24798 8 E04H 5 0.25603
BO1F 7 0.24737 EO1F 282 0.25134
BO1J 5 0.23398 E04B 1 0.23234
B09B 4 0.19376 E04G 38 0.20896
BOIL 1 0.18389 E02B 37 0.19608
C01B 1 0.18381 B28B 2 0.19419
EO2F 2 0.17687 E04C 2 0.16365
BS2Y 5 0.13415 EO3F 1 0.08674
AOIF 1 0.67558 C21D 39 0.62924
F25D 2 0.62071 C25D 2 0.51964
G9 F04D 12 0.61916 G10 C23C 7 0.51266
COSF 903 0.56262 B32B 6 0.36542
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rTBC rTBC
1z IPC =3 o 1= IPC =3 o
A01G 1 0.55586 BA44C 13 0.35853
GO1R 101 0.52825 DO4D 15 0.33794
B43M 29 0.52674 C25F 3 0.27786
B65D 4 0.50276 C23F 2 0.27347
B65B 2 0.47287 CO9D 3 0.24699
B31B 14 0.40112 CO8K 8 0.16731
GOSB 2 0.32162 COSB 1 0.15082
B67B 26 0.22231 COSL 2 0.1323
B67D 1 0.17713 CO8F 1 0.12244
GOSC 1 0.14875 o8] 1 0.11464
A61J 1 0.11068 CO8G 1 0.1081
A45B 93 0.66382 D21H 6 0.38962
GOGF 1 0.57847 DO4G 169 | 0.38217
G06Q 10 0.57127 A47H 19 0.38049
A47G 1 0.55271
i > 043763 DO3D 2 0.26796
GOGT 3 0.4155 D04B 113 0.25969
GO1B 4 0.3904 G12 DO4H 253 0.25887
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A Study on the Technology Convergence Analysis of
Textile Industry by Co-IPC in Daegu-Kyungbuk Area

Han Janghyup, Na Junggyu & Kim Chaebogk

This study investigates technology structure and development of the
textile Industry in the Daegu-Kyungbuk area by reviewing patent
information and network analysis. The purpose of this study is to extract
methodology for technology innovation and present strategic tasks.

This study analyzes patent information enrolled in the Daegu-
Kyungbuk area. Technology-industry relationship analysis between
standard industry classification code and applied patent codes is
performed for the functional high technology textile industry. The path
finder network analysis suitable for visualization and grouping is
employed by using PC codes.

Based on result analysis, confusion technology of textile industry is
classified into 14 groups and are regrouped as technology for the living
textile and industrial textile industries, The contribution of this study is to
find the confusion trend of the textile industry by investigating patent
information, The correlations among 14 groups of confusion technology
of the textile industry are analyzed and the future direction of textile

industry by network analysis in Daegu-Kyungbuk area is presented.
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