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ABSTRACT In this study, we selected the new and renewable energy sector, which is an important investment area in the government
R & D investment plan among the technologies designed to cope with climate change and has a high share of international joint
research support, to analyze the implications and derive suggestions for strategy enhancement. To this end, we analyzed the share of R
& D investment as a function of the type of technology studied in international joint research projects carried out with government
subsidy between 2012~2014. The main results are as follows. It was found that these papers match the trends in technology and
exchange with countries with active research in new and renewable energy. On the other hand, the extent of cooperation with
developing countries and international joint research for the purpose of entering new markets was very limited. In addition, in order to
effectively carry out international collaborative research with developing countries, it is necessary to expand the capacity building
business, which has exhibited a trend of international cooperation with developing countries in recent years.

Key words New and renewable energy(4l - & A o] | A]), International joint research(=+ A 3% ¢1%), SCI Paper, Social network
analysis(A}3] A £ 4]), Technology needs assessment(7] <=2 %5 7})
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Fig. 1. R&D Investment portion of international joint research
on new and renewable energy by participation type
(2012~2014)
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Fig. 2. R&D Investment of international joint research by new
and renewable energy source (2012~2014)

Table 1. Investment scale of International joint/ commissioned
research on new and renewable energy (2012~2014)

(unit : 1 milion won)

_ Irjternational !ntgmational Total
joint research | commissioned research
2012 16,595 1,109 17,704
2013 14,317 1,250 15,567
2014 27,973 910 28,883
=5 58,885 3,268 62,153

TAEE AT FARTO] 42 43.7% W 17.6%= 19] B
2915 A8 QUSAH. A= SollAds vl=, Ay, 9

S 9 QR Sate] SAFEAT FApIFe] Bk, A=

US.A.
Cananda
UK.

Japan
France
Switzerland
Spain
Malaysia
Singapore
Indonesia

Other Countries

0% 10% 20% 30% 40% 50%

% Other Countries : Italy, Germany, Thailand, Netherlands,
Costa Rica, Denmark, New Zealand, Nepal, India, China
Fig. 3. R&D Investment portion of international joint research

on new and renewable energy by country (2012~
2014)

Table 2. Top 3 countries of international joint research by
new and renewable energy source (2012~2014)

(unit : %)
New and renewable | Top 3 countries of international joint
energy source research (Investment scale)
Bi B Canada U.S.A, Malaysia
iomass Ener:
&y (36.4) (24.6) (7.2)
U.S.A, Spain U.K
Fuel cell S A, K
© e (68.7) 9.1) (8.9)
Solar cell U.S.A. Japan France
(41.3) 1.y 9.9
U.S.A Denmark Spain
Wind P N
e rower (81.1) (12.3) (6.6)
Hvdrogen ener Switzerland | U.S.A. | New Zealand
veros i @4y | @2 (3.7)
Coal liquefaction and U.K, U.S.A, B
gasification (56.6) (43.4)
K t,
Water Power y(l;%%zs(,))an - -
Germany U.S.A UAE
Solar Heat OA, ALK,
oar e (71.4) (21.4) 7.1)
U.S.A
Ocean Energy (1 0.0)- - -
New and Renewable Canada Nepal U.S.A,
Energy (Fusion) (89.0) 6.8 4.1
New and Renewable | Cambodia _ B
Energy (Others) (100)
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Table 3. The number of SCI papers published by new and
renewable energy source (2012~2014)

International Korea

2012 | 2013 | 2014 | 2012 | 2013 | 2014

Solar cell 6,408 | 7,742 9,883 | 726 | 820 | 1,109

Biomass Energy | 3,935 |4,950 | 5,835 | 115 | 214 | 237

Fuel cell 2,759 | 2,772 | 3,328 | 252 | 255 | 282

Hydrogen energy | 1,467 | 2,749 | 3,027 | 84 | 134 | 135

Waste Energy 1,493 | 1,821 | 2,218 | 40 49 60
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Table 4, The number of SCI papers published in the top 20
Countries on new and renewable energy field

Wind Power 1,047 | 1,327 | 1,549 | 45 | 65 | 74 (2012~2014)
Solar Heat 381 | 821 | 822 | 5 | 12 | 21 %)
: : Rank Region Share | Rank Share HeE
Coal Liquefaction | o | 5yg | 619 | 16 | 27 | 30 . =
and Gasification 1 China 21.5 11 Canada 2.4
Ocean Energy 269 362 441 14 15 19 2 U.S.A, 14,2 12 France 2.3
Geothermal 208 406 989 3 19 4 3 Korea 6.9 13 Austrailia 2.0
Energy 4 Japan 47 | 14 Iran 1.8
‘Water Power 82 146 114 1 1 5 Germany 4.3 15 Brasil 1.6
New and 6 India 4.3 16 Turkey 1.4
Re ble E: 153 | 252 | 298 5 1 12
newable Buerey 7 | Taiwan | 35 | 17 Sweden 1.2
(Fusion)
8 Spain 3.1 18 Singapore 11
New and
Renewable Energy | 24 35 31 ) 9 Ttaly 3.0 19 Netherlands 1.1
(Others) 10 UK, 2.5 20 Malaysia 1.0
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Fig. 4. Research Network of Korea on new and renewable
energy field (2012~2014)

Table 5. Top 10 Centrality and Betweenness Centrality Index
of International Research Network of Korea on new
and renewable energy field (2012~2014)

Rank Centrality Index Rank ngi\r’ﬁ?;?ﬁgzx
1 U.S.A, 1 U.S.A,
2 Japan 2 Japan
3 China 3 Saudi Arabia
4 Saudi Arabia 4 Germany
5 Germany 5 UK,
6 U.K 6 China
7 India 7 India
8 Canada 8 Switzerland
9 France 9 Canada
10 Switzerland 10 France
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Fig. 5. Development goal of Malaysia Plan (2016~2020) on
renewable energy source
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Table 6. Priority Demand of GHG Reduction Technology in
Indonesia (2012)

Technology Score

Solar cell 82.0

Wind Power 61.9

Integrated Gasification Combined Cycle 74.7
Geothermal Energy 76.9

Biomass Energy 62.2

Nuclear Power 67.5

steam supply and power generation 70.8
Electric Vehicle 72.0

Pump and Fan System 70.0
Intelligent transportation system 74,7
Improvement of Public Transportaition 85.7
CNG 83.2
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Table 7. New Renewable Energy Development Status in
Thailand (‘16 December)

(Unit : MW)
Energy Source Runing Operation Goal 2016
Solar energy 2,655.9 1,679.0
Others™ 6,213.1 6,864.1
Total 8,869.0 8,543.1

* Biomass Energy, Biogas Energy, Waste Energy, Small hydro
power, Wind Power
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Table 8, Cambodia’s strategy for using renewable energy
sources

Energy Source Usage Strategy

Increasing power supply at
Large Hydro Power g. P PRy
national level

Small hydro power, Solar
energy, Biomass
Energy, Biogas Energy

Wind Power*Geothermal
Energy and other energy
source applicable areas

Focused on rural power
generation projects

Potential capacity is not large,
but development centered on
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