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A Study on the Research Trends on Open Innovation using Topic Modeling

Cho, Sung-Bae, Shin, Shin—Ae, Kang, Dong-Seok

C Abstract-\ In February 2018, the Korean government established the “Comprehensive Plans for Government
L ~ Innovation” in order to realize ‘the people-centered government’. The core of the comprehensive
plans is participation of the people, which is very similar to open innovation where social issues are solved by
ideas and capabilities of the private sector rather than those of the government. Therefore, this study was
conducted by extracting open innovation topics through topic modeling based on LDA(Latent Dirichlet Allocation)
as English abstract-data from 2003, when the plans for open innovation was first announced, to April 2018. Based
on the extracted results, it also conducted a comparative analysis with “Comprehensive Plans for Government
Innovation.” The study has significant implications in that it derives the relationship between the subjects, analyzes

the present policies of Korea on open innovation and suggests directions for development.
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R Al Bde 5 97H«] FAE ES3IALL, °]
ZAS0] i3t AL HE S AA 7173 27 e
= ol H*ﬁ}oﬂf‘% 323 9749] FAo disted
HEYD B4E S5 o8 B 4reoz
o HSo] =4 OE]:rL ZAS Agsla, H|Zo] o
ZA1Q AB}Ao] =2 TE FAEE ¥R} oF
Atk 4o A7 WS EASleH (1Y 3)3 &
o} 2 AFo)A €83t R program® IE=

I =

=

g o

E

Silge
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& Robinson(2018)9] A+ A= W ZEQ O& &
& FE A4 ‘Github' 9 FEE S-&39th

2. 24 |0]E

=& Xﬂ%iﬂr 2% HolHE o&3toq Y3

A LESRS BASHY| QA= FAst

&

&
£ ’5} Aol Fasith. £ AolA A+ H
E]E %%3 Web of Science® Institute for
Scientific Information(I.S.1)7} Al&5t= 21-&410]

glo]El#|o] 291 SCIE, SSCI, A & HCIE 2&telo]

Al Aol A < Sl 1 HolE el 2o) 7o A
Aottt Ee, 200397 A7 HojHE &

o9 Y F4lo] AFY A= 200340171
200348 20184 49714 =2 dolel 1.7887)
£ S5t

3. 24 H|Oo[E| 2|

=2 d
E’T‘&l]

9AE Holgg BAo 28317 g8l AR 2
AL AT WA AL qoles 5—@ )
s SEE 7] el dold AXe Hee A

sfoF b, WA 2d HolHe 240 £285= 1
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(2% 4) A E HO|E|

AXl 515
T:lgo

(H 6) HAE H0|E MX2| HA ¥ LS

H

T2 HA

e

Tokenization

of 24 dief 3ee 7IER dolg

7l

A

£A40] 2423 dof A

Stopwords

de, food, start, km, breadth etc.

7|9 &
Lemmatization 14

FAZE o] ojuld HHE 7 ghoo] BAof =&

model, propose, search, structure, formal, sector

oi = open innovation

22 ojulolqut e Behz BAE Tol5S TF Uiz Ud

& 2013, A84e &2 & At dlolg AA

WA, Web of Science W =& Hlol€Y Y& A

B 25F o]&std 7|9E BAZ Sl
HAAEE 167,637709] Hol
£ ATEY, §4F %5h= Innovationdt HE0]
firm, knowledge, research, study, technology,
process 0.2 7H Wo| 5453t R program=

3l AT 167,637719] ©olE 2 EgtolE ¢
TE AMgoto] To] £ Nk 2 BEwE (IY
5)8t o] BHElTh g FAlo] R Aint o

Yoy 61
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(18 5) =& GIOIE| Lj SHEH THo12] HIZ (42| 107H)
&, ofoltjolE &g3to] 719 7HE MEA &t FAY +5 AEITHBled, et al., 2003). 14

7] 3t mdol7of 7|14, A4, 7|&, Z2AA,
9] Tol7} wol &dstY ‘3} T3, A+ (Research,

Study), = (Paper) & =&ollA] A 54 0t= ©o
ST A9 10719] ©of Qtof ZgtE| o] 9l

2. % S A7 TR F

Hornik & Griin(2011)°] Wj3E3t R Program?

Package “Topic models’Z &-&3sto] oA A
A T HlolE oA -7F— 1E F&skqid. A4
&ol59] TF-IDF 76A4] Bt 0.382 Ut
o, 2 04401]/\11‘ 7]”574 ﬁ 1& 9AA = A3t

of ojHr} & to]5Z LDA B4& 3t 4 o=
st %1741 1 0.1 %2 A= 9J(2017)9] A+
€ Faste] A5t

sundsoly A7) 77 48 AFoE o
2 Aol d(Language Model) A5 ¥/t
L9l perplexity valueg A&t 2078, 3074, 50
M5 FAY 5 =37td 4 FAY o digt
perplexity value® ot 714 ‘7%3 e 7=
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perplexity valuex= FA19 47} S7Fd45 Ao}

£ A0l el AskOR ST 4 Sl &
FolA 4] 48 4439, DA Bd9 et

=29

Bl 342 Ydf Gibbs Sam 1
(BAA AL, 2016). 4 9 HE A95t7] YA
Durst & Stahle(2013)7F 43§ ol 4] A Jst 7w
g Al #E AT FAE EE5H3H Durst &
Stahle(2013)7} 29709 7HE g4l BAE =22
A5 9719 458210l NEE Al Aol 9l
ol S, AT x| sjgete WeE T
o <& 7> Zrt.

EY pdyge 5o TEH oo FA=
o 7199 Agow #AHL, 7 FA°f gt

H(Naming)2 A+4 & THQl A&E717F
st7lol (@A 9, 2015) & A+ AHAE 7t
ofste] ZAstArt. & AFolA =EH 9719
Ae (™ 6)3 2ol APAFY] FA<f 501’5}7ﬂ
AN, AR, AL, SRR 2 HlE
2 ZZAA, Fu4, B3 olH, Durst & Stahle
(2013)9 A+ AHE A Y Al FAE 7

g HHAlS ALRSIgIT

™
=
i3
hE
2

—lN roox oR =



(2 7) Durst & Stahle(2013)7} 25t 744 $i412] 4329

FHEE

ux
(o1}

O FHAA
(Relational issues)

o AFYA A 27, 418 5 AukA ol AFKHSmooth and continuous communication, Trust)

@ Zo2HPeople involved in the
open innovation process)

- A s

J 2 Ao A ZaiR19] FA(Committed), 57159 (Motivation)

BAHIA o 5 =
(Governance) o NEHe 9419 mjAYS U X (Mechanisms and structures)
@® 3% - o .
(Facilitators) o N gAlo] o]FA]7] 93t 2442 F8K(Innovation brokers, Relationship managers)

® A wE

ki RNy

st AJZE 18, AY vjE(Personnel resources, Availability of time and

(Provision of resources) resources)
H]-OJ AlL o]l 22k
® HHStrategy) o 73 §41g o]385}7| gt AZH(Match between open innovation decisions and a firm’s
overaﬂ strategy)

O EZAA o H49 AT O e gAY T2A|A (Understand the different stages within
(Open innovation process) the process)

® Al o N FAS 247 Yt 2219 94 9 B FFH(Change management experienced)
(Leadership) 00 TuE T jal = H X170

© =8t o H49 FATE o2 g gAY 23 2351 (Networking and knowledge-sharing
(Culture) culture)

Yo A =Eoto] 71 £4 4 A sjAo] b & SMidAE FE5kL, 20139 o]FS AWE &

SOttt Al B9l 9 o] 29 A GARE FLEst HA 7|7t
S Al 173 A% 2A4(2003~20134), Al 277 &

3. FHE A7 HIE H 01 24 AL 2 (2014~2018W)2 Uro] 7708 24 S 3}
k.

EQnddE 3o =25 971 FA O Bt A+

Fo| BAZ 2HAE sttt AA, HelHE & 1) AA 77 &4

At AA 717H2003~2018¥)0l thsfl oj®E A7t MEE g4l B A 2ok FAE A4 Az

O 2 HSoE A=A E45t &4, /Y = SA4SEH, (I8 7)3% 24 Topic 8 ZHA,

3 g4l o] Hrxo] HAAE FESHL Y= A Topic 7 —’i.‘—;ﬂ A}, Topic 6 Z2A2, Topic 1 AHYHY

FAL7 q7] WiZoll /1 gAY S 20039 23 A7F A& gol 3 =lon,

A5 =St A9 AABE w47t AEA £ "New  Topic 9 ;ﬁ@h Topic 2 AHY2A, Topic 5 ©37} 4

frontiers in open innovation,°] ¥7He 20149 dFog H2 HTEE A7} =P Ut

O

1

(R m[
r\l

ol
3 (ot

7|Zz0 2 st} dlg] AAHZ gal 20144
Fob Aoj|A] ik A1) thoFst AH|et 5 v 2) 23 ZHAATA E EAGHA) 24
of s A7t 9t webA 20144 o]% 2003~20184 7|7+ 2709] +#7H2003~20134,

FHotEH 63
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(B 8) ELZHYS 0135 /Uy sl A FX

o

il & 7IHE

ZH

7|19E

Topic 1 : A+ v &
(Provision of resources)

energy, decision, social, contest, discovery, target, education, economy,
corporate, partnership

o], SAr2%, Ake), A/ HEAE, B, B2, 15, BA, 71, HEUA

Topic 2 : A¥dA
(Governance)

alliance, governance, portfolio, acquisition, corporate, appropriability, exchange,
crowd, capital, diversity

AR 7L, 2EERQ, 5/, 719, A4, 1%, 45

AR, B

Topic 3 : #A4
(Relational issues)

community, individual, patient, chain, care, coopetition, heterogeneity,
architecture, efficiency, industrial

ARUE, 2L, AU, A2/, -2l/el Ao, BB B, 0124, ob1EA,
g

224, 49

Topic 4 : Zoiz}
(People involved in the open
innovation process)

city, smart, consumer, virtual, orientation, foresight, team, cluster, supply,
inbound

4, A0kE, 201, 7, AT el deol, HaA, B, SU2E, 3,

v H]"\%E

Topic 5 : &3
(Culture)

sustainability, environmental, culture, boundary, inter, outbound, tech,
exploitation, foreign, exploration

AR R, B, B3, 97, 48219), kR, 1 A, 9 B

Topic 6 : ZZA|A
(Open innovation process)

software, service, transfer, government, citizen, brand, evaluation, actor, digital,
barrier

mEgo], AHl2, ol /4o], A, AH, B

e, B71, WA, A

Topic 7 : $%12F
(Facilitators)

license, intermediary, ecosystem, learn, idea, transaction, motivation, platform,
online, intelligence

golAlz, S/AL, AYEiA, st ofeltjol, A, 5717, SRE, 22, dhd L

Topic 8 : E|Ej4
(Leadership)

entrepreneurship, supplier, integration, stakeholder, outsource, openness,
customer, enterprise, involvement, provider

, S, oS BAA, ok, YA, A, 719, MY, ASA

Topic 9 : A&k
(Strategy)

crowdsourcing, oss, plan, competition, intensive, pattern, collaborate, structure,
roadmapping, micro

A9, QEARER] A, 34, 354, e, 32
EREETEAR

(BE/AA, 22,
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YoM H25H M3z

(EH1: %)
Topic 8 : 2[4
Topic 7 : EXIXt
Topic 6 : ZZA|A
Topic 1 : A+ HiE
Topic 3 : AN
Topic 4 : Xt
Topic 9 : ™2f

Topic 2 : HHEA

Topic 5 : 23}
16
(I 7) N2 Y FHE BRE 24 21t
(21 %)
16
15 15.0 15.3 —=— Topic 1 X2 HiE
= Topic 2 : AHEHA
14
136 131 = Topic 3 : &AM
13 ) _
12.5 13.0 - Topic 4 : EOIX}
12 124 )
-d Topic 5 : 23}
1.2
11 —e— Topic 6 : ZZMA
10.5 10.4 Topic 7 | EXIx}
opic 7 : &7
10 9.4 9.7 .
. 93 He— g-? Topic 8 : 2|4
R .
el 85 — Topic 9 :
g .

172H2003~20134)

2787H2014~20184)

(38 8) 2712t Y FHIE HRE

2014~20189)0.& o] 4] HR-&9 Wzt of
St 248 pesiylon, 1 A3k (O9 8)3 Lt
TIHE 2% ol & HsPt Qe FA F AT HFol
A58 Qle FA1= Topic 4 Fojztol, AFtjz o
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N2y

A

2 o2t 4= Topic 2 AWd Aot} 3] Topic
4 Zoj ko] B8, 171740] Hlsh 2.9%p “d55to] 7HE
2 ASES Bk 3 Topic 1 AH ¥iE, Topic
8 YBA, Topic 6 ZEAA 52 A&H 08 A7t



A 97 FH HEYT 24

S5 MY g4 A=A
4 AAlsHlth YEQE &4 4

ﬂi Uehd 29 37]= &4 HollAl FA419] 7]
£ Yulst], #7|¢} As7l= A 1+ AT A

=S UrEME}(uﬂJ -o]g|9g, 2016). L& 277} 94
SHACE 159 (0" HE AHEH, Topic 7 5
A}, Topic 8 FY4, Topic 6 Z2AA7F A
440l 2 5lE TS o= HH FAE AEHS
ok E3 Topic 4 Folate A2 SAAAS Ao
E A YA 442 S440] =2 FASET of
Yk Aukael BE FA9He] A9 A=t =4
AP E9]

B3 FAE A5

mtetsly] Yol FAE beta # AY 379 HolES
Zoto] YEQA EAZ AAST. (¥ 1003

EE
Zo] AFYE (community)-At8] & (social), LZ
AT E0](0SS)-A2ZEYo](Software), AF2]A Q1

(Social)-AH] A(Serivce)50] F8 719E 7t A4
o] #A Yelitt. 71YE ZH YEYT BH S Bl 5
8 719E 7 424 xS SAT 4 9l

V. =9

Eo 2dgE 28 MY 94 A7 F 24
ZIE thadt go] oAl 7 = AElskin

A, MEE A #d A= 2003958 AlF
SR, 2t 7S AlARE Al7]= 20134 o

ot} Web of SciencedA &3t 1,7887 =&
ojg 9] drH FolE HH, 201049 Eﬂolﬂﬂ 7}
10070 {2, 201395H 150709 =& Hlo|g7}

Topic 2 : HHEHA
(Governance)

Topic 5 : 28}
(Culture)

Topic 4 : Z0{XHPeople involved in
theopen innovation process)

Topic 9 = 82F
(Strategy)

Topic 7 : ZXIXt
(Facilitators)

Topic 6 : TZMA
(Open innovation process)

Topic 3 : 2A4
(Relational issues)

Topic 8 : 2[EY
(Leadership)

Topic 1 : X Hi2
(Provision of resources)

(23 9) WYY &M

S 20re| FRIZH HIEHI
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energy

sustainability
®

.uty

smart
integration  ¢gej;
o

entrepreneurship 4

.pkan software

gn.vel nance

environmental

[ mmunity
o - s o

culture consumer

patient n

10
= 3
. 30
I 4«0
H 50

ecosystem transfer

as.factor(topic)

cision
! 1

intermediary
—2
—3

e ] — 4

supplier

[
individual

crowdsourcing —5

portfolio
.alhamce

(23 10) FHIE 49 37 7194 2 HEHZ 24

AR ST 20134 0% =& dlo[E7t
53 ﬂolEH 73.3%°1 33k A2 & ), 20034 ©]
% oF 1097k A FAlof tigt AR AHe} Elo]

B7F 2511, 201358 ohefgt ool A-8st,
SR H A SRt AL7F AP AT & S QU
A4, 719, A4, 7lE, ZEAA, T 59 Tl
7} g g4 J"JFL"E Aol ol L& It} &
A dloJE o 4% @ol ¥+ Innovation
3 9E&9] firm, knowledge, research, study,
technology, process &9 & Zl\}ﬂ‘ﬂ\:} At
(Research Study), =%(Paper) § =%ol|A A5
SASte dolES Zﬂﬂo}tﬂ e g LJ—} AHT A
ijcﬂiﬁ Mg FA Aol Wol AHEEIL e ©
o}olt}. ol= 7iHE g4lo] 7]Y9l R&D &4lofAl

CHER AN HEE0 REE AT FAle
A g, AHEL, WA, ol £oF, ZRAL
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E1A, GuAl, A 5 F 97folth. AlFH o A
B Topic 1 Y Hﬂ—u:t Hare g41S %15k
8 533} B o] Sirt. 7ol AF] AHeo]
Z3tol| = HFot= FAZ DAt Aol F415k= Ao
W% g4lol7] wiizolot. v A], QAEA, AR &
A4 v R} B E 7)Y EEo] AEESI

Topic 2 AMYAA = AlF, AHAA, ZEET
Q SOE /NHY FilZ F46t7] Aot AALt B
= 71Y=So] AA =) Felin & Zenger(2014)=
MY FA& 33 sidstiat oh= =4 2 ol4rol
et AHYA A7 Getva £ olE
E 4, =59 79E § B E FE5] Aol A
ohal HojZlt,

Topic 3 TAAZ Wit H719 A=y ARY

Aol & TAZRI AFEH TR0l Utk AAH 7
Y= AFYE, /el AWA, A7, v, FIA
748, o]d4 Solth

Topic 4 &A= AlHloly 7|92 Lottt U &
A S FskA] Fohe olhE 59| ofoltojE Fof

—|n: r[r )



O i

s dst= Aol e g4alo]7] wfEol e Rk
oS80ttt A, AFE, AR HRE QIAIE
g 5o] 3o E= Fojriet BHE 7|ER Xﬂ*]ﬂ
Ak,

Topic 5 8h= 95249 74
< ovlsiH, ]-‘—7}—"4 4, —gﬂ, A 59 &
o7} AN = e}, &3t FA|9F T
° ke @4l =z
tgEe 5 ¥ iﬂﬂ?—-} F 1719 o]& 1|
WA sl7] AsfA= ST A ZEAAE BEshe
=L E8sity £ —13}93\‘:}

Topic 6 ﬁi’\ﬂ

a!

Skl ﬂiw% g A}an %y]-&}%w,
7HHP63 aax] .u.i,{ﬂ}\ q_

“E%]OM AA = e 1 3

5 3 V10 Z9l 25 491 8] e
t}. Lee, et al.(2012)9] o] WEH, uj= 53 9
BFREE NEE FAS s =7k Ao A 22l
7 Y B4 SAES FEAT ol B4
oA Z2AA A Yol ALE0], A E 59 7]
A= AAE Aoz Bl

Topic 7 A= 24 Y& I3Fa 959 ofo]

tolg dZAATE 9T of= A, 24, 7|&
oltt. 7|YER goldlA, F/A, A, S5, of
ojtjo], Adf, 5717, EHAE 5ol AEHA
Lopez-Vega, et al.(2016)< 7|¢lo] 7]& Al &4
Z S 2sh7] Yo A FALS =Y 1, AR E
NS &8 B9 £ L Aol Hisf A+
Sttt ©@5] 21k ZiRlelu 24 Kok

ol ohd IT/14E 2 5o 958 Adste 34
b SIS Sk gebd 3204 FA) el S9E, 2
gl 59 7191E7} BRIKo] Yok & 4 gk,

ﬁ

Z, 3aA, S, ols) WA, oFx4AA ol

?_]4 L—Eﬁ/Oﬂ
Ao & Holt},

TOplC 0 AL FFQEAA QZATE 0] A
8, +X/AA, =Y 59 @oi7t ==l A
A A 9] MZF WEFH(Outside-In) ATt ¢

F¥(Inside-Out) AT} Zo] GFHEZ F Q s}t

At A A7E F329| AFIAALE Aoz A

HE G4 S5 A Aol oigt A7 A

ol
=
K
H

09‘.‘. J&‘L

o8 AFHL Ae A
] 91‘]41 S| -rzﬂ—t— Top1c 8 Y4, Topic 7 &
A}, Topic 6 ZEAA, Topic 1 A+ BjEo|m,
20149 °]F Topic 4 ZofA7F A2 02 A H]
5ol AA st Ae & & A =Y FAA Y
AF71H] FHH7 e &N A (Nesta) ] FAIFE
T BAE HIAE BY, Ofdt 999 EEX“E
£ 71405 dAZsh] o) A=401 A &
o7t B asirhar Fgstar Qlek. ol A d 7HHJ°“6 %
AL 7]1&0] 7]o|tt AEI} A Hu|AS el
Z0] opd AlRlojy HE7h HEY 7|9 5 959 o]
SHEAAT A B-5 et oA SR digk A
TF7h AR wol Hi glon, HofRE Fa%
7t =obslthal siAS 4= k.

opA O 2 Topic 7 %4, Topic 8 FH4,
Topic 6 ZEN AT JHH R thE FA1E Kt 9
A FAgL & 4 Sl HAE g4 ATE g4l
o ZEAAE TEHOR E}E‘q Q59| o] §F

tﬁg} J}ﬂoﬂ/ﬂ —rEia Zetsfof
Kankanhalli, et al.(2017)2 7199 d4& =
+ 1T 9&3t F840] sl AForeict 2 A+
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A= 7180 244 AEE g4 A1ES AT
ot <A 2 4 9ot E3 Topic 4 Foide o
A AL FAH o GA YA, AubEel &
E A% A9 Amrt AEoz =4 A
A=, West, et al.(2014)9] AFAE S 10
wzel e Ay dE A 5 Hojet Al
Ardo] W Aol 4% A 743 492 &

=

o=

1. E|LIE NG S EY kol o

rk

XA

2 Ao EQRYgS o & =& T
A A FA= A R, AL, BAA, o
A, 231 ZEAA, SR, GEA, A5 97109,
1 SAE et ST A 02 Tol o
TFHI Y= Ao gRlF i, FA4t, &
EA AT AR o] AFE g £t ofY
gt g FARY g4 FAZ =EHU B2k
o= FT AHIFO] B AN, e FAE
o Ao ABIATF =2 AR YT A
A2 OECD A¥gA EHE H 1AM (Embracing

Innovation in Government Global Trends, 2017)
of w2, Qe HAlo] L AL 471K R4S
B2 A 38, 50 Q2o 715 A9

A 7%, AUEY ofoltlo] B8, F4 21 &
A1 A

Aol SlolAl S, S04, Holdh, mRAA
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HESA S8 28 70 A BH
D MBI 71312 A3t 4 Uz S ARSI SISLICE
@ 010) 412 U OA X5 TIPS RESHIBLCL <
@ 2010 BYSH= 4, F012} 7 BISHSLCE

@ Y3 20| TSI, KeiS SR5H= FBE AL,

@ =S AT LYHUE0IE- Fol RS- HIRIZ)S HforELIC

TN SAl B AR
: X+ i (Provision of resources)
- HHEA(Governance)
Topic 3 : 2HM(Relational issues)
Topic 4 : #0{XKPeople involved in the open innovation process)
Topic 5 : 23HCulture)
Topic 6 : ZZA|A(Open innovation process)
Topic 7 : ZXIXK(Facilitator)
- 2| &l(Leadership)
Topic 9 : M2(Strategy)
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