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Abstract Regional innovation has been drawing attention to achieve balanced national development. This
is because a region can grow endogenously by improving its specialized industries' R&D (research and
development) capabilities. However, despite continuous discussions on regional innovation, empirical
analysis of how R&D collaboration is achieved in a region is insufficient. Therefore, this study analyzed
the locations where institutions participating in national R&D projects, focusing on the ICT (information
and communication), bio, and energy industries, were concentrated. In addition, these institutions were
labeled with their addresses to analyze which regions had a strong influence on the R&D collaboration
network. This analysis showed that most institutions that participated in the ICT R&D projects were
concentrated in the Seoul Capital Area. A network analysis between regions showed a high value of
degree centrality index in Seongnam-si and Gangnam-gu. The bio and energy R&D projects were
concentrated in the Seoul Capital Area and the Chung-nam and Dong-nam. In addition, these locations
were important in R&D collaboration networking. However, ICT is a technology used in many industries,
such as the bio and energy industries. Hence, regional innovation must be established based on a

strategy to use regional internal resources and show how to use regional external and internal resources.
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de gree centrality =

Where, d(n,) denotes degree of node n and g

denotes total number of nodes

S K17 | A (Spatial auto-correlation)
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Table 1. Result of Moran’s I test(ICT, Bio, Energy)
ICT industry

Global Moran's T | Local Moran's I

Moran's |: 0407 {isolates in weights are removed)
(=]

lagged ICT

ICT
Not Significant (167)

o Elioh-ioh 07)
” Il Lov-Low (34)
[ Low—High (4)
High-Low (1)
[ Neighborless (6)

BIO industry

Global Moran’s T Local Moran's 1

Moran's |0 0,345 {izolates in weights are removed)
=
— 1

lagged bio

bio
Not Significant (168)
ag [l High-High (18)
Il Low-Low (25)
[ Low-High (8)
High-Low (4)
[ Neighborless (6)

Energy industry

Global Moran’s I Local Moran’s 1

Moran's I: 0,276 (isolates in weights are removed)

Energy
Not Significant (177)

F ‘}4 Il High-High ( 21)

Il Low-Low (

[ Low-High (8)
High-Low (6)

[ Neighborless (6)

lagged Energy

-7 -8 -3 -1 1 3

o -

Energy
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Table 2. Degree centrality of Region(ICT, Bio, Energy)

ICT industry BIO industry Energy industry
In-degree Out-degree In-degree Out-degree In-degree Out-degree
Seongnarr}, 101 Seongnan}, 2.03 Yuse.ong, 1.05 Yuse.ong, 1.46 Yuse.ong, 0.40 Yuse.ong, 0.29
Gyeonggi Gyeonggi Daejeon Daejeon Daejeon Daejeon
Gangnam, 0.99 Gangnam, 1.87 Seongnan'x 0.83 Seongnan'l, 133 Cheonan, 0.26 Cheonan, 0.28
Seoul Seoul Gyeonggi Gyeonggi Chungnam Chungnam
Seocho, 0.66 Yusepng, 1.00 Seongbuk, 0.76 Suwon—51', 0.90 Changwon, 0.17 Gangnam, 0.20
Seoul Daejeon Seoul Gyeonggi Gyeonnam Seoul
Yusepng, 0.64 Guro, 0.75 Seodaemun, 0.75 Gangnam, 0.60 Seongnan?, 0.16 Seongbuk, 0.19
Daejeon Seoul Seoul Seoul Gyeonggi Seoul
Suwon, ‘ 0.60 Seocho, 054 Gwanak, 0.61 Yongm,' 0.57 Seocho, 0.15 Gangseo, 0.18
Gyeonggi Seoul Seoul Gyeonggi Seoul Busan
Mapo, 0.47 Geumcheon, 0.44 Seocho, 0.53 Geumcheon, 0.53 Suwon, - 0.13 Daec'leok, 0.17
Seoul Seoul Seoul Seoul Gyeonggi Daejeon
Yeongdeungpo 0.41 Changwon, 0.44 Jongno, 0.50 Hwaseong-, 0.46 Hwaseong%, 0.13 Hwaseong-;, 0.13
Seoul. Gyeongnam Seoul Gyeonggi Gyeonggi Gyeonggi
Seongdong, 037 Songpa, 0.43 Suwon, ' 0.45 Seocho, 0.42 Gangnam, 012 Changwon, 0.10
Seoul. Seoul Gyeonggi Seoul Seoul Gyeongnam
Geumcheon, Mapo, Gwanak, Jinju, .
Seoul. 0.37 Seoul 0.42 |Gangnam, Seoul|0.44 Seoul 0.40 Gyeongnam 0.11 [Ansan, Gyeonggil 0.10
Anyang,‘ 037 Yeongdeungpo, 038 Yongm,A 0.40 Anyang,- 0.356 Seongbuk, 0.10 Dalseo, 0.10
Gyeonggi Seoul Gyeonggi Gyeonggi Seoul Daegu
IFARE O RIATEY, (HAFAALIYT] P SIe A% 2 EAZONA In-degreed] gol %
712, @AAISDS, @AY EHA 3 o] tek 2 A9 hABGA] 4T, SHEE HMA, B
o A9, oSl @, B3l ISl Gt el & BUAR dektom, Our-degreed] gol %8 A
H2 HFAA FAETE, FHEE HMA, ASEEA
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2 B AT, B7NE AEA, ASEEA
T2 vyt A8 87 B2 44
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Table 3 Block sum matrixo|A] ZEZA AF9]

ANE AuREY  Srd—-5Edo R&DEEO]
1180719 912 A= 7Pg wol Yeha 9l9lem,

O£ A9 IA M= i3-S F ol =4 YEt
St ol=gl Ak FJHEA AJ9] FS- AEA| A
T, B71% Al HRBGA |37 ARIRE 71,
At ol R&DEEo] &d6HA o] FojRI =
ougith 11 9 thFH, sHd SedEY A+ 22 d
g Yol 9 Farche o2 d97e 371 ¥ gol
Uehgom, 1 5 53] SEETke] Y37t Wol YEht
t}. o]E of4stH HJEZA R&DIFLS A% =4
0]9]9] FoA= FEHA U= 7Ideldt et
F2 Jdotes AL Yuigtt. sk 5EdEY Block
sum matrix®] 2IE A¥EYE FHI-~-5EE A2
B3 = 4570, sEE~EdRY dE B3 =
GOME A AFT vk}t Zo] A9 Fdo] o
=7 et} oA Block density matrix®] &
Ao dit FEd—-9dY 4= ¥ =4 st
St ol B9l E o, sEE—-rdEeRS] dE ¥H3
= ZARE 59 W XY 2 339 9=t ¥ 29
Sttt A oJujgitt. g 1 99 d9E2 JHFA]
R&DEA0] vlofst A og yepyteh

Table 3. Block Modeling(Group of located region)

Hlo] @ A4} o R] Aol M= uE7 A & Block
sum matrixolAE $EE-s2Ee] dZ Y3 71
7P ol Uehtal glglon, SEdE—-SH A g3
71 7P gol Uetsth S A E vRZIAE vt
0|8}l X HF FHAE-FHHEY 92 J2 FKH

= SHE-FEAY 92 23 40 o =A4 vEht
I St ghd FEdY S HlolQ AiolAe B
H—-sdHe 942 23 80 ol dEk =4 U
Bl QiSith. 18y vRVAR S, AdEdEe B
E AYHEE R&DEAS St A2 22 e A
AHTh WA Yepth

ol2f3t Ail= FX HHFA Hiole, A F F
T FES WS £ e AREC] & 338Y, 5

& FHOE Fdo] o|FojA L S-S u|gitt. st
ARt Y RE S Ro|Ao] R&DERC] 7 o
, SEEY SEES AP I o] =4
HEET ofle}t A A 92 B4
A dehtal Q19 v, S A4S JHEE419
A% srdd] A2 I3 7F =A v QAR
1 9xe sE9d—-s9dol 8 A4 veya qlo, Bt
o|lQ AYgY] A rdETt Ed WRAAY FY
| o B2 GHSHA Yeiyth

2
%

i) s}
Ol

Bl J)l'

]

time | ICT ‘ BIO Energy
[Block density matrix]
GA | DE |DO | SU | JE | CH |HO | GA | DE | DO | SU | JE | CH|HO | GA | DE | DO | SU | JE | CH | HO
GA [0.000.00 | 0.00 | 0.03 | 0.00 | 0.00 [ 0.00 | 0.14 | 0.01 | 0.01 | 0.11 | 0.00 | 0.04 | 0.03 | 0.00 | 0.00 | 0.02 | 0.02 | 0.00 | 0.01 | 0.00
DE |0.00 | 0.06 | 0.01 | 0.04 { 0.00 | 0.04 | 0.01 | 0.02 | 0.16 | 0.01 | 0.06 | 0.00 | 0.04 | 0.02 | 0.00 | 0.04 | 0.03 | 0.02 | 0.00 | 0.05 | 0.01
DO |0.00|0.01|0.10{0.05{0.00 | 0.02 | 0.02 | 0.01 | 0.01 | 0.07 | 0.03 | 0.00 | 0.03 | 0.00 | 0.00 | 0.01 | 0.06 | 0.04 | 0.00 | 0.06 | 0.01
SU |0.05|0.09|0.05{0.330.07|0.12 | 0.03 | 0.09 | 0.10 | 0.06 | 0.29 | 0.08 | 0.15 | 0.05 | 0.01 | 0.02 | 0.03 | 0.05 | 0.00 | 0.06 | 0.02
JE 10.00|0.07 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.07 | 0.04 | 0.06 | 0.00 | 0.00 | 0.03 | 0.00 | 0.00 | 0.05 | 0.09 | 0.00 | 0.00 | 0.00
CH |0.06|0.04|0.04|0.13 | 0.06 | 0.10 | 0.02 | 0.06 | 0.06 | 0.04 | 0.16 | 0.00 | 0.12 | 0.05 | 0.01 | 0.04 | 0.03 | 0.08 | 0.00 | 0.11 | 0.03
HO |0.00 | 0.01 | 0.00 | 0.02{0.00 | 0.01|0.04 | 0.02 | 0.02 | 0.01 | 0.03 | 0.00 | 0.03 | 0.08 [ 0.00 | 0.01 | 0.01 | 0.01 | 0.00 | 0.02 | 0.01
[Block Sum matrix]
GA | DE |DO | SU | JE | CH |HO | GA | DE | DO | SU | JE | CH|HO | GA | DE | DO | SU | JE | CH | HO
GA 0 0 0 6 0 0 6 1 2 47 0 7 3 0 0 3 5 0 1 0
DE 0 11 4 30 0 2 2 34 5 53 0 15 4 0 11 10 19 0 16 3
DO 0 3 45 66 0 7 1 4 42 39 0 17 1 0 5 26 42 0 22 2
SU 11 72 | 60 |1180| 4 | 129 | 25 | 35 | 84 | 95 |1000| 9 | 217 | 48 3 14 | 30 | 103 | O 46 15
JE 0 1 0 3 0 0 0 0 2 2 7 0 0 1 0 0 1 4 0 0 0
CH 4 11 16 | 138 1 30 6 11 24 | 25 [ 228]| 0 72 19 1 13 11 66 0 29 7
HO 0 1 1 19 0 3 8 2 4 3 29 0 10 19 0 2 3 8 0 5 1

GA: Gangwon region/ DG: Daegu and North Gyeongsang region/ DO: the Dongnam region
SU: the metropolitan area/ JE: Jeju region/ CH: Chungcheong region/ HO: the Honam region
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