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No. Country Import Degree Export Degree Import Centrality
1 Japan 0.295 0.01 3.318
2 Korea 0.25 0 2.834
3 USA 0.205 0.065 2.327
4 France 0.165 0.075 2.144
5 Spain 0.15 0.01 1.678
6 Belgium 0.12 0.045 1.623
7 Mexico 0.13 0.015 1.566
8 India 0.135 0 1.433
9 China 0.13 0 1.38
10 UK 0.105 0.065 1.284
11 Turkey 0.115 0 1.221
12 Poland 0.105 0 1.208
13 Hungary 0.09 0 1.196
14 Netherlands 0.08 0.065 1.072
15 Germany 0.06 0.085 0.936
16 Ukraine 0.08 0.015 0.849
17 Italy 0.055 0 0.713
18 Brazil 0.065 0.005 0.69
19 Canada 0.02 0.02 0.526
20 Belarus 0.02 0.015 0.212
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(Import Degree), #= AZAX<=Export Degree), 181l £ ZHoA o AHE=

Al (Power Centrality)©]t.

<E 2 20124 =9 JIA #ol=2o| HELI EAM

No. Country Import Degree Export Degree Import Centrality
1 Japan 0.335 0.009 3.534
2 Korea 0.321 0.018 3.493
3 China 0.25 0.009 2.572
4 Italy 0.196 0.013 2.222
5 Spain 0.17 0.027 1.959
6 France 0.152 0.049 1.796
7 India 0.17 0 1.784
8 USA 0.125 0.107 1.505
9 Belgium 0.112 0.098 1.386
10 Brazil 0.125 0.018 1.386
11 UK 0.098 0.063 1.177
12 Netherlands 0.085 0.094 1.076
13 Germany 0.058 0.058 0.782
14 Turkey 0.071 0.009 0.699
15 Mexico 0.054 0.004 0.632
16 Canada 0.036 0.018 0.457
17 Ukraine 0.036 0 0.356
18 Belarus 0.018 0.009 0.175
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+ ACE YePgd =59 &97F A5 HAE stekgk Aol E sty on
+ W3t} st
<E P 20174 F2 J7iA a2 HELR3a EAN
No. Country Import Degree Export Degree Import Centrality
1 China 0.397 0 3.944
2 Japan 0.315 0.017 3.118
3 Korea 0.289 0.022 2.833
4 India 0.263 0 2.587
5 Italy 0.216 0 2.177
6 France 0.194 0.069 2.08
7 UK 0.125 0.052 1.394
8 Belgium 0.116 0.069 1.392
9 Spain 0.147 0.03 1.339
10 Netherlands 0.103 0.095 1.147
11 USA 0.073 0.172 0.698
12 Portugal 0.06 0.009 0.689
13 Turkey 0.069 0.013 0.649
14 UAE 0.065 0.065 0.635
15 Hungary 0.065 0 0.575
16 Germany 0.047 0.069 0.553
17 Poland 0.052 0.009 0.46
18 Czech 0.039 0.009 0.401
19 Australia 0.034 0.069 0.343
20 Canada 0.022 0.017 0.192
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S BASAT 53] 24 MESAA otretd] 8 U I7HE SASE U
E A EAo] ofgA Wl eA Fofsiait.

2007 Al A 2017 A7k o] Wt FollA 7 HEg 52 v opxop FY=
of MEZY AEFAA, 5 +d SHAAY Y gt AFRHo=w

© 2021 Research Institute of Industry and Economy 155



Q%M@MW%%%%&MMN% oﬁﬂ#HTWﬂ%leiﬂ%%mmﬁ
¢ T 0 % —lLr P . o — -8
BT Rl e el SRS ey Ny ETET
oy &R o —_ J 0 ~3 X T AL s Q| o £
_~ > ,wﬁ@o ) ! ]o_a7]_6LJ._|71F L ey
drEguirSw Pz ot g 9T PAK TR AR Er
Trmod #RaaaTsEry TON O FA L, PE SR
o X _= = —_ ﬂ.l ~—
7 e p B AN Sy SR R P TTE S
c P X oo o MY S e R E e f ® o
& RO B B O S ) TR .
T ﬂoEﬂW .ﬁme._uiﬂul &omﬂmﬁﬂoﬂa@ﬂdﬁﬂﬁm] o_aoﬂa,ﬂﬂaw,ﬁoogﬂrﬂ
%gﬂMMkuo_mumm%%%xM%LMTEQ%H@%MH%:ZTM
Tolom® Nk TR s ¥k T =32 d o oo O
1%MMMM@%GQO_E%MME,MTWMW_W%%%MEmrwu%ﬂwn
Mo ’mﬁm—m@oc,*oo%%mﬂmﬂ@ﬂxb 3 ﬂnnmmwouu_unﬂ._]nxl%]_l.
,,mm_uE._O7J|.|‘LI 1W_z_ﬁdagm0,mn‘UrLﬂ%|L‘Dh]__oﬂo ﬁﬂo‘_lqﬂ_vﬁm
Kpe eI yds Trmg BT TUAT LTS
5 piln o= g1 of - = o 3r = o OS¢
z_%%u%%ﬂ%vi_z_lTwm 4 s x RIELT o =¥
mmmﬁ%7u€HﬂLﬂLm@_i%ﬂ JVAHOL:AO%O#,_l_/ﬂ'mnﬂﬂ
o 3 A o b ey
N TR R S e Foow o YT B
e = B S B S A R S e YO S
< g S ST, comwEE Y Rhrhm® b
ﬂﬂaﬁ%%aﬂmﬂ,%%%%JMO_E@%%%%W%%%% o
100 ~ T H T — X No E j = oF
mmmo%muﬂ_éwzvilﬁA_.iﬂ%o_e%cﬂ QHA_.EQMECJE
o BRI G T ELBL S gy TR T T
e S L T TR LS RS S
)AO),H_._O} EH‘EIZT UI..E_.W m“,lwﬂ._‘_‘l E# 5.0 ..__1_ o#.._ oo n_.E XH _AL._LOl]
G | s S T N ) o oy oF — i = - 03
oo e A e N = B 7 X 9 T oD o o B
o° R o S, —~ X o . =o of L _GLLIZT¢ L._:,LILI o X T
PR el N e Ko , I SO I O
o TP aaTIa EE T oMt e o W
7 oo R AU K g ® Jo e o 0l E T
SEE Ly S o 0 ~
PR TS g S TS EER gy TR TN S
oy = - ! . . ) N (Nl
- N e - e I B - S I TR R SV
= WAFES B T M ERT Ko T W of "W RN E AT T A

(© 2021 Research Institute of Industry and Economy

gl Qol, adell dAFHE Y =)

156



HeIZtA u HESRS EME St otAor =2 Jefy Hist 0| AT

QRlojAE, F7HA 082 US gdd w7EEHEHY 7t BY 9A e
RE olHE VHATTE SHo| Fa3sIth I BE ofAJo =
=3 o, B A, Tt HEYIGdA e FdFEE
Odg I7FEERHY =9 9A g8 287t e Aotk & 7ErE, oF
Aok JIEYA ol &F 9 HiE +F I7IE2FHY =¥yl ofyg, &
I Folaol Yol O Vtx FEIEEHREHY & =
Ho] Fasitt. FrHHoE FA=THE Aol BAE A 3]
o FAEE At e =8 GA opro} Tt FATES A

},
o
Hl
N
S
d
1
ol

l

E
IAE AYARL FE=Ee] MENZ SA4s Sl
A Fd=se 543 A FRBAE A
T7F 2 Zolth

X 1 2§

MAKPMG.  (2020).  Issue  Monitor: ol x] A3} HATVF2S] A,
https://home. kpmg/content/dam/kpmg/kr/pdf/2020/kr-im-natural-gas-era-2020092
3.pdf(2021. 01. 08 Z3AW).

A& (2018). FEE A Awds wste] W oA o Hekh Hed 7
25%1), 233-259.

Ahuja, G. (2000). Collaboration networks, structural holes, and innovation: A
longitudinal study. Administrative science quarterly, 4%3), 425-455.

Beckfield, J. (2003). Inequality in the world polity: The structure of international
organization. American Sociological Review, 401-424.

Bonacich, P. (1987). Power and centrality: A family of measures. American journal of
sociology, 945), 1170-1182.

Borgatti, S. P., Everett, M. G., & Freeman, L. C. (2002). Ucinet for Windows:
Software for social network analysis. Harvard, MA. analytic technologies, 6.

BP. (2020). World Energy Statistics 2020,

Burkhardt, M. E., & Brass, D. J. (1990). Changing patterns or patterns of change:
The effects of a change in technology on social network structure and power.

© 2021 Research Institute of Industry and Economy 157



=
b
{0

Administrative science quarterly, 104-127.

Coleman, J. S. (1988). Social capital in the creation of human capital. American
Journal of sociology, 94, S95-S120.

Emerson, R. M. (1962). Power-dependence relations. American sociological review,
31-41.
Fleming, L., Mingo, S., & Chen, D. (2007). Collaborative brokerage, generative

creativity, and creative success. Administrative science quarterly, 5X3),
443-475.

Freeman, L. C. (1978). Centrality in social networks conceptual clarification. Social
networks, X3), 215-239.

Friedkin, N. E. (1981). The development of structure in random networks: an
analysis of the effects of increasing network density on five measures of
structure. Social Networks, X1), 41-52.

Granovetter, M. S. (1973). The strength of weak ties. American journal of sociology,
786), 1360-1380.

Gulati, R., & Gargiulo, M. (1999). Where do interorganizational networks come
from?. American journal of sociology, 1045), 1439-1493.

Gulati, R., Lavie, D., & Madhavan, R. R. (2011). How do networks matter? The

performance effects of interorganizational networks. Research in Organizational
Behavior, 31, 207-224.

Hafner-Burton, E. M., & Montgomery, A. H. (2006). Power positions: International
organizations, social networks, and conflict. Journal of Conflict Resolution, 51),
3-27.

Hochberg, Y. V., Ljungqvist, A., & Lu, Y. (2007). Whom you know matters: Venture
capital networks and investment performance. 7he Journal of Finance, 6X1),
251-301.

[EA. (2019). World Energy Outlook 2019,

Ingram, P., Robinson, J., & Busch, M. L. (2005). The intergovernmental network of
world trade: IGO connectedness, governance, and embeddedness. American
Journal of sociology, 11X3), 824-858.

IRENA Homepage. https://www.irena.org/energytransition.

Jones, C., Hesterly, W. S., & Borgatti, S. P. (1997). A general theory of network
governance: Exchange conditions and social mechanisms. Academy of

158 © 2021 Research Institute of Industry and Economy



management review, 224), 911-945.

Koka, B. R., & Prescott, J. E. (2002). Strategic alliances as social capital: A
multidimensional view. Strategic management journal, 239), 795-816.

Podolny, J. M. (1993). A status-based model of market competition. American journal
of sociology, 954), 829-872.

Portes, A. (1998). Social capital: Its origins and applications in modern sociology.
Annual review of sociology, 241), 1-24.

Powell, W. W., Koput, K. W., & Smith-Doerr, L. (1996). Interorganizational
collaboration and the locus of innovation: Networks of learning in
biotechnology. Administrative science quarterly, 116-145.

Rodan, S., & Galunic, C. (2004). More than network structure: How knowledge
heterogeneity influences managerial performance and innovativeness. Strategic
management journal, 2%6), 541-562.

Stuart, T. E., Hoang, H., & Hybels, R. C. (1999). Interorganizational endorsements
and the performance of entrepreneurial ventures. Administrative science
quarterly, 442), 315-349.

Tortoriello, M., & Krackhardt, D. (2010). Activating cross-boundary knowledge: The
role of Simmelian ties in the generation of innovations. Academy of
Management Journal, 531), 167-181.

UN Comtrade Homepage. https://comtrade.un.org/.

Uzzi, B. (1996). The sources and consequences of embeddedness for the economic
performance of organizations: The network effect. American Sociological
review, 674-698.

Wasserman, S., & Faust, K. (1994). Social network analysis: Methods and
applications. Cambridge University Press.

WEF Homepage. https://www.weforum.org/agenda/2018/02/the-top-importers-and-ex

porters-of -the-world-s-18-most-traded-goods.

© 2021 Research Institute of Industry and Economy 159



=
b
{0

Research on the Power Evolution of Asian Importing
Countries through the Network Analysis of Natural Gas
Trade*

Shin, Sang Yoon?
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Business Administration, Soongsil University

Abstract

Natural gas is an energy source of increasing importance, playing an intermediate role
in the energy transitions towards complete replacement from fossil fuels to renewable
energy. Deriving networks consisting of national ties formed through the volume of
natural gas trade, this study analyzes the participating countries’ network characteristics.
Specifically, based on 2012 as the starting year of the North American shale revolution,
the study addresses the gas trade networks in 2007, 2012, and 2017 and their changes.
After calculating the degree and power centrality of Asian importing countries, it
examines how such variables changed during the period. Finally, the study explains that
the influences of Asian importing countries are expanding on the network and suggests
policy implications.
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