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Research Results at glance

Objective: Building and Analyzing Knowledge Network of
Socio-nuclear Studies during 1957 to 2016
Scope : Published Academic Papers
Method : Literature information based Social Network Analysis
Result
First, identifying Descriptive Statistic trend of Socio-nuclear Studies
- Knowledge accumulation has been gradually increased
- Legal studies constitutes mostly
- Socio-nuclear studies have mostly been conducted by universities

Second, it is apparent that the year of 2011 had provoked major
engagement among social scientists in terms of quality and quantity of
knowledge network.

- Research topics have been diversified as a result of growing multi-
disciplinary research projects.

Thirdly, there is certain gap between sub communities in the socio-
nuclear knowledge network in terms of network properties.
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1. Introduction

- Converging Trend in Nuclear society

UP and DOWN of Nuclear S&T in Korea

« Major Energy Source, One of Nuclear Suppliers; and leading
countries in Global Nuclear Consensus (esp. Nonproliferation)

« Weakening Public Supports, Growing Negative Voices
- Positive Answer on Nuclear Power ('05: 95.4% = '16: 78.6%, KNEA, 2016)

2011 Fukushima Accidents,
KHNP Scandal,
2016 Earthquake

N

-35% of National Electricity Supply
in 2016 (EA4|H, 2017)

-UAE NPPs, JRTR, SMART, etc

- Host country in Nuclear
Security Summit,

a member of NSG, etc




1. Introduction

- Converging Trend in Nuclear society

Meanwhile... (Emphasizing Convergence with Society)
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1. Introduction

- Research Question

Social Science and Science Convergence, 21th Century Challenge

« Convergence in narrow and wide sense zy=, 2009)
v" Narrow: S&T + S&T
v Wide: S&T + S&T + Social science

« Social Science’s Roles in Future Convergence Environment
(BT |, 2011; D& Z=1tstE 2016)

CAD disciplines -
Creative arts and
design

N -CH QLRI A]
Economics, Sociology, . oo EF A _I o O:I ():'
Anthropology, Political J_I_I‘7| g ;I' Ll'_i = o Ol O'I E1 — O —i
\ science, International
Relations, Management
and business studies,
International and

Finance, Accounting, o;l ?_ AL ." I
comparative studies, :gg:alt;:::cz,l:::::‘liilgWork, ® T = T R x *
Library studi : ; . (=)
fbrary studies Demography, Actuarial . __II_I' 7 | 'g' %l- % —_rl' _7_|IC_ x|_|

and informatics, sci 0 ional
lingtistics cience, Operationa
Research

Music, Drama

Law, Cultural studies,

History of Art
History, Philosophy,
Literature studies,
Modern Languages,

Humanities Archaeology,
Architecture.

- HA|

A EE K HEN AN

Geography, Health studies
Psychology, Information Systems, some parts of
Mathematics/statistics

STEM disciplines — sciences,
technology, engineering, & mathematics

Source: LSE Impact Blog. (http://blogs.Ise.ac.uk, accessed in Mar. 16, 2017).
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1. Introduction

- Nuclear Science in social context

Nuclear Science as a Social Scientist's Research Objet

« Political Feature :
v Representative of Big Science (MacKerron, 2004)
v Direct National Engagement is inevitable (s« 9|, 2012 59321, 2016)

« Social Feature : Unique Risk (Fischoff et all, 1978)

e International Relations Feature : Dual Side -Nuke and Atomic Power
v National and Int'l Security, Human Security (i.e. Safety) (Hultman, 2071,

motivated
Social Scientists

_ — ¢ Political Feature Politicians
Nuclear . . > Economists,

- Social Feature )
Science Communicators,
—* IR Feature Administrator,

etc.




1. Introduction

- Research Objective

Research Objective (in social science term):

Conducting Meta-analysis to delineate the knowledge network of
Socio-nuclear studies in Korea from 1957 to 2016

Research Questions:

1. What do social science mostly research on nuclear science?
- A (Network Properties) How does the socio-nuclear
knowledge network grows?
- B. (Centrality) What are research topics that social scientists
mostly have interests in?
- C. (Component) What kinds of groups in the knowledge network?



1. Introduction

- Literature Review

Why Meta-analysis matters?

« Information management is essential for finding valuable knowledge
« Traditional way to read knowledge flow is limited.

« Quantities (Statistical meta-analysis), Qualities (Delphi, Literature Review)
« SNA-based Meta-analysis has been highlighted.
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1. Introduction

- Literature Review

Meta-analysis through Keyword Network Analysis

Medicine

Finance
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1. Introduction

- Literature Review
Meta-analysis through Keyword Network Analysis
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2. Data and Method

Research Process
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2. Data and Method

- Data collection

605 Academic Papers are collected

Collecting 605 Academic Papers
and bibliography information
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2. Data and Method

- Data Overview (Paper)

Descriptive Statistics : General Trend at glance

100 [ e
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L {2016) 228
amas
60
(1992) 228 17157 (2002) 23 274517| (2006) 2t 5 ”
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A0 I
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30 (1978) & 42 H 7S (2002 338 A=
(APR-1400) 7§
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2. Data and Method

- Data Overview (Paper)

Descriptive Statistics : Who leads the field?

Table 1: Research Achievements in Korea

Fig. 2. Disciplinary Distribution of Socio- AL
by Organizational Type

nuclear Research in Korea

Business Sociolo Educations i0-
gy _ Organizational Socio nu.cle:i\r Technology Paltent
. 5% 4% 4% Tvbe Paper Publications allocation
Economics yp (1957-2016) (1998-2009)
5%
Communicati Public
ons 65 217
Organisation
6%
International University 508 29
Relations
7%
° Civil Research 14 n/a
Overseas 18 n/a
Total 605 847

* Source: Lim (2012) :.431. 16



2. Data and Method

- Data Overview (Keyword)

keywords Co-occurrence Frequency
: Top 20 Keywords

A7 1957~2010 2011~2016 AA (1957~2016)
=9 9= RE 9= 18 719= HE
1 7<= 18 A EA 79 AR LA 83
2 NPT 16 Qj;f;l?ﬂ 42 27 16
3 ‘jrgf]i:jl% 14 27 37 jxf;l‘;}i 42
4 A 2 13 ALE) 84 27 ARy 33
5 Az 12 AR 21 AL3l 584 27
6 RRSEE 1 Ao A 18 A A 25
ﬁix—ﬂE
7 Rkl 11 ;}'o]jﬂi 17 IAEA 19
8 IAEA 11 AR A 16 Az A A 19
9 71543 10 oA TR, 15 #Fe7l& 18
10 &3 gt 8 AbEFEAR 15 71w s} 17
11 623 8 AR} A A 14 Z 2 A Eglo] gl 17
12 A eH 7 el s 13 NPT 16
13 A AN e U A 7 GRS 13 A 16
14 &l o] 7] & ¥k 7 A 13 Y 16
15 A= A 7 A A3 12 AR ez 16
16 21417 6 Qs 12 A A2 16
17 #7489 6 U= 12 oL A ki 15
18 R 6 Rk 11 AHESFH AR 15
H B2 &) A )
19 EREE 6 FARGPAR 11 T‘;’;;]éoj“ 14
20 Bayh-Dole Act 6 oL #) o] 8 A2 13




1800

1600

1400 +

1200 +-

1000 -

800 -

600 -

400 -

200 -

2. Data and Method

- Data Overview (Keyword)

keywords and Co-occurrence Frequency Distribution

- 2,751 Keywords were collected
- 1,818 Keywords after refining, cleansing process

* 85% were mentioned one time
* 15% were referred to multiple times

-
—
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-
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2. Data and Method

- Method

Constructing Keyword Network : Quasi-Network

2mode Matrix 1mode Matrix Keyword Network Analysis
P 5 K, K, Ks G e Network Property
K]_ 1 1 1 ’ Den.sé?/, # OfNOde,
ique, etc
(DO WY 1
Ks 1 1 1 P esesnrasennney
Centrality
K4 O O 1 Neasassssnssssssssssssasasensnananannnnnnnnnd
A B e Degree Centrality
K, 1 0 i Similarities Measure Node: Keyword Betweeness Centrality
! (Jaccard Coefficient*) Link : Co-occurrence (Freeman, 1978)
K2 1 O Bremed .
* Jaccard Coefficient (A, B) . :
Ks 1 1 =P(ANnB)/P(AUB) Community
Ky 0 1 Modularity

A, B= Paper
K = Keyword

19




2. Data and Method

- Method

Map Form)
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2. Data and Method

- Method

Link Distribution = Scale Free Network

Fig. 3. Power Law Degree Distribution of Socio-nuclear Studies Network

Log-Log Plot
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3. Analysis Results

- Network Properties

Socio-nuclear Knowledge Network in Korea (1957-2016)

Total Network
- Degree : 566
- Density : 0.065 |
- Average :4.3
De gree ..' .
- Centralization : 5 T AN
- # of Clique : 33 S

Scale-free Network et e e, e
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3. Analysis Results

- Network Properties

Socio-nuclear Knowledge Network in Korea (1957-2010)

Network (1957-2010)

- Degree : 26 rcaea, .
- Density :0.137 o .
- Average : 1.3 s
Degree 2% e
- Centralization : 14 A
- # of Clique : 5 [ [ o
o re

5]
=
I
i
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3. Analysis Results

- Network Properties

Socio-nuclear Knowledge Network in Korea (2010-2016)

Network (1957-2010)
- Degree : 26
- Density : 0.137
- Average :1.3 e
Degree
- Centralization : 14 LT e e

_ # of Clique : 5

Network (2011-2016) Va
- Degree : 363
- Density :0.083 o
- Average : 3.9 :

Degree
- Centralization : 9.7
- # of Clique : 25



3. Analysis Results

- Network Properties

Networks Growth Phase

1957~2010 2011~2016 Total
Degree 26 363 566
Density 0.137 0.083 0.065
Average Degree 1.3 3.9 4.3
Centralization Index (%) 14 9.7 5
# of Clique 5 25 33

(min. size: 3)

Network (1957-2010)

FENED

Network (2011~2016)

25



3. Analysis Results

- Degree Centrality

Most Centralized Research Topics

egree Centrality)
Centrality)
26

Research Topics
(Betweeness

Research Topics
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3. Analysis Results

- Degree Centrality

Degree Centrality : Most Centralized Research Topics

No 1957-2010 2011-2016 Total
1 NPT 2 | s
(NPP Decommissioning) (Conflict Management)
2 AxF2 =1 SR} 0 i At
(Nuclear Policy) (Germany) (Nuclear Liability Law)
3 M| LIPS 2|8 | S R
(Trust) (France) (Int’l Nonproliferation Regime)
4 IAEA SRS ARE Zga
(KHNP) (France)
5 il 1 = sHote EXLRY

(Science and Technology)
6 of| LA X 2y
(Energy Policy)
7 S| gt

(Nonproliferation)

8 HHAA
(Governance)
9 S ER]
(Nuclear Weapon)
10 ST

(Rick Percention)

(Nuclear Security)
o2
(U.S.A)

e
(Japan)
HESAEN
(Network Analysis)
X2 & of Hl A
(Nuclear Liability Law)
AXL2IAIY

(Nuclear Eacilitv)

(Compensation for Damage)
MYES
(Exclusive Liability)
| AL} of
(Vienna Convention)
CREED
(Nuclear Damage)

org

1%

(Nuclear Security)
ool2Z 2 MY

(Pvro Proceccina)



3. Analysis Results

- Degree Centrality

What have social scientists researched for socio-nuclear issues?
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3. Analysis Results

- Betweenness Centrality

Bridging Topics btw Research Group
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3. Analysis Results

- Betweenness Centrality

Bridging Topics btw Research Group

No 1957-2010 2011-2016 Total
1 NPT Tl XA E
(NPP Decommissioning) (Nuclear Facility)
2 SR sy TR
(Nuclear Policy) (Germany) (Nuclear Nonproliferation)
3 HE| et Siote
(Trust) (France) (Nuclear Security)
4 IAEA A2 AN HED 24

(Nuclear Facility)

5 7| FHBPEM o=
(Climate Change policy) (U.S.A)
6 ST o
(Risk Perception) (Japan)
7 S H| 2t of| LA x| 2
(Nonproliferation) (Energy Policy)
8 I QLf o 713 st
(Vienna Convention) (Climate Change)
9 XY HESIEN
(Nuclear Law) (Network Analysis)
10 Atz +84d X2 5] HY &

(Social Acceptance) (Nuclear Liability Law)

(Network Analysis)
Zsua
(Conflict Management)
3H8
(Economics)
x| 4
(Knowledge
LR SRR o]
(Nuclear Security Summit)
A

(NPP Decommissioning)

5]

A

(France)



3. Analysis Results

- Modularity

Identifying components of Socio-nuclear Knowledge network
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3. Analysis Results

- Modularity

Identifying components of Socio-nuclear Knowledge network
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3. Analysis Results

- Modularity

Sub Research Group : Nonproliferation, Import/Export Control
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3. Analysis Results

- Modularity

Sub Research Group : International Nonproliferation
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3. Analysis Results

- Modularity

Sub Research Group : Communication

@
PRASLIHIOIA
e
f Pl
4|
ATIST IO
AE4+2 A
sleix 9
e
+
2l dlal
®
S4B

FIEHRLIHOIA

A3A = 1t

ol
[



3. Analysis Results

- Modularity

Sub Research Group : Sustainable Development and Energy Mix
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4. Conclusion
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4. Conclusion

Suggestions for use and future research

This article provides a stepping stone for future researchers with a
wealth of information concerning the status of socio-nuclear studies.

For policy makers, this meta-analysis is likely to provide guidance on
what we need and do not need.

It remains to be seen whether the socio-nuclear knowledge network
in Korea is well-structured or not. I hope that this article will be able
to provide an impetus for comparative studies with overseas cases
in order to evaluate the network and its soundness.




The only thing that will redeem mankind is cooperation.
- Bertrand Russel

Thank you
AL CF.
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