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Abstract - This article analyzes the lock-in factors and their advancement direction of Korean energy innovation
system(EIS), using case-study methodology. As the lock-in factors, which have been structural and complicated
ones in the developing process of Korean EIS, are postulated government policies, market, industrial network,
and demand condition.

The lock-in phenomena result from connecting and conflicting incompletely among government policies,
competing and controlling oligopolistically in market, constructing insufficiently in intra-industrial value-chain,
and lowering in demand efficiency.

To cope with these lock-in structure, connection among government policies, activation in market competition,
coordination of industrial structure for added values, and uprading in energy efficiency are needed.
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2004 2005 2006 2007 2008 2009 2010

Count R&D Budget* GDP** R&D Budget
Y H (mil. USD) I (mil. USD) |3 /GDP (%)
USA 6489.063 14991300 0.043
Japan 4169.348 58967390 0.071
Germany 930.279 3600830 0.026
Canada 1036.164 1777790 0.058
Korea 548.434 1114470 0.049
Source: *IEA Energy Technology RD&D Statistics 2011, **World Bank 2011

Fig. 1. Energy R&D Investment/GDP Level Comparison of Major Countries
source : *IEA Energy Technology RD&D Statistics, (2011), **World Bank, (2011) [33]
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Fig. 2. Technological Level and Localization Ratio of Korean Green Energy Industries
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(2012) [15]
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Table 3. Supply Targets and Performances in Renewable Energy Sector

classification (%) 2003 2006 2008 2011 2020 2030
renewable energy supply accomplishment 2.1 2.2 2.6 2.75
2nd renewable energy basic plan 2.1 3.0 5.0
national energy resource R&D plan 5.0
3rd renewable energy basic plan 2.06 2.24 (20027'3;”) 3.0 6.1 11.0

Table 4. Renewable Energy R&D Status and Budget Structure of Central Office Group

s Budget(Million Won)
Ministries Plan 2009 2010
Ministry of Education and Science 7|17 297 e
o 9,550 9,550
Technology (AA B Ao
" AEE FRUA] AZA Gl Vs 9,500 9,300
Ministry for Food, 'Agrl.culture, Forestry 27|27 AL A Aol L] < o 2.765 3.105
and Fisheries
" Bz upol el xst A+ 800 1,500
Rural Development Administration Futo] Qe x| Artr]E 2,200 3,050
Korea Forest Service AA71EATAN R A Aol L <] F-of 1,030 1,009
” AR S Al A Aol Aok 130 180
2o A3k 2 - ATy NTe =]
Ministry of Environment (‘iﬂiﬁﬂljb]ﬂ Non-CO2 E47R=AF] 6,927 7,500
" H71E HPS 1,680 2,400
Ministry of Land, Tral'1sport and Maritime SopeuA] Al 7] 5.800 9.500
Affairs
4 B gollfA] A YA 900 1,100
” slgato] QoA 7= 2,724 4,180
Defense Acqu¥51t10¥1 Program S ) e 7.685 16375
Administration
Ministry of Knowledge Economy A AN A 7)g 7k 205,600 | 240,051
" 2R BRI g 9,740 9,000
" AR AA v g7 |9 4,140 3,700
" FARAN Awrke] A4 36,631 53,000
st A 307,802 | 374,500

source : National Science & Technology Council, (2010) [2]

Table 5. Renewable Energy R&D Status of Local Governments

Budget(Million Won)

Local Governments Plan 2009 2010
Daegu Metropolitan City A A7) A PEARY 994 994
Ulsan Metropolitan City AR 7 =AM EA - 300

Gyeongsangbuk-do UAEAE7IH Fd SIS 500 500

Gyeongsangnam-do IR YA JHFIAY 1,000 700

& A 2.494 2,494

OllL4X|5sr HM22# 3= 2013
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Table 6. Renewable Energy R&D Status of Government-funded Research Institutions

s Budget(Million Won)
Government-funded research institutions Plan 2009 2010
Korea Institute of Industrial Technology | <143 ENFZIA] tiH 4] FHAT] 7|&AT 5 570 2,940 1,386
Korea Inst'ltute of Geoscience and R P AT LR e it 2484 2,559
Mineral Resources
Korea Institute of Machinery and -9l slolBg| = A AEl A7 A
. - 4,107 4,397
Materials 5 370
B3 g&o] ItE ST EAR] 2E
Korea Institute of Materials Science E 57 adel e 71 L 1,732 3,530
(e}
Korea Institute of Energy Research 2] BlFdA] xdrls e 5 97l 10,620 15,240
Korea Electrotechnology Research Uit FEdde] AEAE 7 AloriedT
. = 4,978 4,022
Institute S 117
Korea Research Institute of Chemical BJoFAA] @ Ag AR J|ukaA)7])4 N S 270 3,073 2,978
Technology
27153 A 29,934 34,112
Korea Institute of Science and H57] ubek el nagst ddvsne
- 7,879 8,588
Technology 5 370
Korea Basic Science Institute 8 YeiA] N 5 270 680 480
Korea Research Institute of Bioscience | A& HAXZARS €3k wlo] @ ujj 2o 4] 073 1191
and Biotechnology =ik ’
Korea Research Inst.ltute of Standards Z2ro YA A=A 7| 3.663 1,094
and Science
Korea Institute of Ocean Science & HERE o]9st ulo|ooUIX] A5 7]% 1,000 1,000
Technology
7|1Z27EATE] AA 14,195 12,353
& Al 44,129 46,465

source : National Science & Technology Council, (2010) [2]

(Sales : Billion Won)

500 or more b_

150~500

100~150

50~100

25~50
10~25

5~10 r

3~5

1~3

Less than 1

No answer I

Less than 10 10~19 20~49 50~99 100~199% 200~299 300~499 500 or more
(No. of Labors)

Fig. 4. Industrial Structure of Korean Energy Industry
source : Korea Industrial Technology Foundation : “A Structural analysis of Korean energy industry”, (2007) [14]
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Table 7. Comparison on Unit Cost of Equipment Among Power Generation Resources
Renewables
Source of Power Coal LNG - -
Photovoltaic Wind
Unit cost of equipments
118. . . 4
(ten thousand Won/kw) 83 58.0 58.0 840
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Fig. 5. Energy Efficiency : Fluctuation by Energy Price
source : Korea Energy Management Corporation :
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Table 8. Energy Intensity of Major Countries
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2007 2008 2009 2010 2011

North America 0.202 0.198 0.195 0.196 -
Germany 0.121 0.121 0.120 0.120 0.109
United Kingdom 0.100 0.098 0.097 0.096 0.091
Japan 0.122 0.117 0.118 0.120 0.115
Korea, South 0.265 0.261 0.262 0.267 0.267
China 0.689 0.672 0.684 0.662 0.658

World 0.245 0.246 0.250 0.252 -

source : recalcuation based on each country's statistics
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