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The purpose of this paper is to analyze the efficiency of government investment in the deployment and

technological development of three technological areas -

wind power, photovoltaic and fuel cell - of renewable

energy in Korea using the DEA (data envelopment analysis). The efficiencies of government investment in
renewable energies are measured and compared among three kinds of technologies using the actual data during
2007~2009. In the present DEA model, R&D investment and government subsidies for renewable energy usage
promotion are selected as input variables, and the number of patents, supply level, and the production cost as

output variable. As a result, it is found that the wind pow
perspective of the efficiency of government investment.

er is the most efficient renewable energy in Korea in the
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NRE dissemination policy
(Supply support investment)

Figure 1. System of renewable energy investment
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Table 1. Input and output data
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Renewable year R&P.investment Suﬁi}zstsnlll:ftort Pate.nt Supply level Unit gce(:etr;foi owet
energy sources (million KRW) (million KRW) (unit) (TOE) (KRW/KWh)
2007 62,000 2,256 832 1,832 282.5
Fuel cell 2008 118,700 6,056 663 4367 2824
2009 98,100 22,103 696 19,193 274.1
2007 28,200 197,421 125 15,325 677.4
Photovoltaic 2008 86,000 376,043 287 61,128 677.4
2009 103,800 423,649 476 121,731 590.9
2007 26,600 16,914 137 80,763 107.3
Wind power 2008 26,900 39,829 146 93,747 107.3
2009 70,300 29,455 403 147,351 105.1




Measuring the Efficiency of Investment in the Deployment and Technology Development of Renewable Energy in Korea Using the DEA 361

AU A A T - A28 diS V&5
g <Tab1e 2>9} 2t o)& AR, AR AR AE 4
Z - F9Y 84 2 Ao7b w9 Ate AR S 91 & 4 Qi
Hlfép_it FAHTY A A e H4 22,69 HollA
A 4236.59 9o E o & 2}o]E Kol 9o R&D &
A& o} 4.5HH,—§—01 I o 6.74, T <F 80.4HY,
Ae7be oF 6.481 9 Ako]7F UER AL 9155 & 4 itk me}

A oleig 4 Ak HEWE W Gt A
B o) AAYNIALE B Aol S F 4 A E %

A

Table 2. Descriptive statistics of data

Input variable Output variable
Suppl
R&D PPy Unit cost of
. support Supply
investment | Patent power
o investment . level .
(million o (unit) generation
(million (TOE)
KRW) (KRW/kWh)
KRW)
Max | 118,700 423,649 832 147,351 677.4
Min 26,600 2,256 125 1,832 105.1
Avg 68,956 123,747 418 60,604 206.8
SD 35,536 167,821 267 53,792 283.8
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Table 3. Results of BCC model
DMU BCC-Efficiency Rank Reference set
FCO07 1.0000 1 FCO07
FCO08 0.8444 7 FC07, WP09
FC09 0.8987 6 FC07, WP09
PV07 0.7292 8 FC07, WP08
PVO08 0.5579 9 FC07, WP09
PVO09 0.9970 5 FCO07, WP09
WPO7 1.0000 1 WPO07
WP08 1.0000 1 WP08
WP09 1.0000 1 WP09
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849 fgos yepstor, Fxdvto] HAH I

Table 4. Results of ARG model

DMU BCC-Efficiency Rank Reference set
FCO07 1.0000 1 FCO07
FCO08 0.4623 7 FC07, WP07
FC09 0.5567 5 FC07, WP08
PV07 0.4167 8 FC07, WPO8
PV08 0.3534 9 FC07, WP08
PV09 0.5026 6 FC07, WP08
WP07 1.0000 1 WP07
WPO08 1.0000 1 WP08
WP09 1.0000 1 WP09
ARG 28& 53 EAANE U UdE R B kS w) BCC
E@o‘) 42} U F, ABAA, HEFTeR
40l & A0E F4HUY 5, ARG EES T &4
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FB FY 2 AE 8 A tiste] A& ghol 10] H7] K
Me E 59 2 AE847) 72H7 %_* Wr 7R = ofof sk
° <Table 5>} &t}

Table 5. Results of improvement analysis for PV09

- ... |Variation
Original | Improved | Variations
rate
R&D investment
o VIO 103,800 | 104,608 | 808 | 0.8%
(million KRW)
Input | Supply support
investment | 423,649 | 97,276 |-326,373 | -77.0%
(million KRW)
Patent
. 476 887 411 86.2%
(unit)
Supply level
121,731 226,724 | 104,993 | 86.2%
Output (TOE)
Unit cost of
power generation | 590.9 40.5 -550.4 | -93.1%
(KRW/kWh)
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