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In recent years, advanced countries in energy sector are emphasizing the importance of the development and
deployment of renewable energy to cope with the global environmental crisis such as depletion of fossil energy,
climate convention to control emissions of greenhouse gases. In this paper, we evaluate the economic value of
the investment in new and renewable energy R&D in Korea and optimal deployment timing of new and
renewable energy by using the real option approach. The real option model adopted in this paper assumes that a
decision maker has a compound option to abandon, deployment, or continue the R&D. As a result by using
empirical data of Korea, it is found that there exists a considerable amount of positive real option value (ROV)
in the investment of new and renewable energy R&D while its net present value (NPV) calculated by traditional

discounted cash flow (DCF) model shows negative value.
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Figure 1. The policy objectives and implementation strategies of
the third basic plan for technology development, utiliza-

tion and deployment of renewable energy
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Table 1. Annual R&D investment of new and renewable energy

(88~07)
de | Bas AN )
P Wt A
’88~700 367 101,855 72,370 174,225
2001 54 24,212 11,718 35,930
2002 50 25,853 13,906 39,759
2003 69 32,963 18,015 50,978
2004 116 58,788 31,668 90,456
2005 44 79,370 42,499 121,869
2006 65 115,788 76,912 192,700
2007 55 120,900 91,041 211,941
Al 820 559,729 358,129 917,858

1988 dFE] 20073744 XA Ao A A] A7) XA 8k-S
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A8} Q). <Table 1>& AT HH, 20013 0] A1 ]
FAAH ) F23) S71HE A2 2 5 Atk Lok A4
oy A A7hdn] EAEAS AHEE <Table 2>9F 2t}
(Ministry of Knowledge Economy, 2008).

Table 2. R&D investment of new and renewable energy with

respect to energy sources(’88~’07)
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Fi 35 37,500 24,159 61,659

AFAA 68 138,519 | 129,400 | 267,919
B} &4 112 88,091 47,593 135,683
54 45 70,051 31,460 101,511
2] 80 23,924 8,817 32,741
Hho] & 115 43,390 21,691 65,081
A7 & 68 36,633 26,742 63,375

M gho] & 49 52,225 50,851 103,076
A4 29 14,908 5,707 20,615
NG 12 4,757 2,745 7,502
af 9 6,454 2,456 8,910
7] et 198 43277 6,508 49,785
A 820 559,729 | 358,129 | 917,858
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3.1 DCF(Discounted Cash Flow) 28
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3.2 AESA ¥ (Real Option Model)
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Figure 2. Decision tree
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B} (1-p) 9 FEZ 3149 1 A BAG7} et S o
WA S vl S A s ERIst plprr(t+1, i+1, r,
D+A=p) I (t+1, 4,7, J)}ii gl ii=i

PR Q) 17,& READE ASTOEHN A= of& LE
U= ot} weba] (Aol A8 5= R&D HI-&3 R&DE
Feysto @M v o] HAsh= 409 d7lE talEoZH
A2k 4= k. tA| A oll= R&D O i §F FAu]-g-0] WAy o =

C(t) 9] A5 Fo] LAt tAlH o]$o] R&DE F3
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N A BAD77} d53t S o) B she 97 (1-p)
=59 9
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Table 3. Input variables for real option analysis

W Ay 9l High Low
Ppp(0,0) (AR AA 27T} H/KWh 271.58 271.58
Popt,0) [ tAH AA YA dAG7HR&D W] 5=3) /KWh 271.58 271.58
Prgltit) [t AAANHA] LHAF7HR&D ) A/KWh Fig.4 Fig.4
Pypp(0,0) | 3R] 27 Gt A/KWh 66.09 66.09

N 4713t | 21 21

a 2 o) 2820099 71F YEAAFEA 9198 A £9F) % 2.63 2.63
8 2K B=1/(1+0a)) 0.97 0.97
o HEA % 32.65 10.01
p Mo 7tAe] F5d &E 0.46 0.62
at) tA -] Al A2 R&D HI & o 9 Fig.5 Fig.5
A Z718 & o4 Fig.5 Fig.5
D g AAYAIEA & ALn8 4 0 0
REG,t) | jARA 88 AARAAA 9 A H FAF GWh Fig.6 Fig.6
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& Fdst] ARE = JCEE p{pVt+1,i+1,r+1)
+(1=p) V(t+1, 4, r+1)} 2 XS 5 ST

wr2bA 4 (2)0] 9 3hH A A A R&D7F S = = B3t
e 7bs @ Al 7HA] §49 AF 555 WA 0 2 1| alsto]
Hulgke Mg st} Backward inductionS 3 T3 2419
HAST7H= A (4)9H 2

17(0,0,0) =max )
— A;

(Pyps(0,0) — Ppg(0,0)) RE(0,0) — D
+3(piI(1,1,0,0) +(1—p)II(1,0.0.0));

—C(0)+8(pW(1,1,1)+(1—p) V(1,0,1));
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AEFA T AR E Y HFE B 2lshH <Table 3>
AA S WSS A EE O3 2ok 2 A7 B4
7S 2009 2E 203097HA] 21d0]H, 913 oz &L
A7 F7HeAIEG A 2AME 2009 71E S E
A(CD) 91¥E2] A 95 2.63%S F&39tt F-9¢
A& 2 FeAFFAM(CD) 91YE9 A FES AT
ol-f-& FAAY Aol A AH3l= A E)E 71 A 0 A ALg-3=
F-9)go|A-g0] CD 919 &Y o $E0]7] W&olH, gt
oA da fr55= 7] 1d vk 7] A S A vl
5ol TH-817] wiolt). gouxe] ddrte AY
Adhie] FAXNE &390 <Table 4>9F ZTHKorea
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Table 4. Cost of fossil energy generation in 2009

71=%
e | wze) [2ageene | Y
AUz , o (C = AxB)
(GWh) (%) (Y/KWh) (S/KWh)
duked | 2,550 0.63% 110.53 0.70
& 2,814 0.70% 149.70 1.05
FAg 7,298 1.81% 109.10 1.98
FAE | 178,839 | 44.37% 60.23 26.72
R 12,869 | 3.19% 147.24 4.70
LNG 57,555 | 14.28% 129.51 18.49
A= | 141,123 | 35.01% 35.56 12.45
A 403,048 | 100.00% 66.09

PR WA= HA AR T AR YA AR E
A3 oA ¥ H|Fo] SAANAILE FEle
390 2009 712 66.09 /K Who]th

&1 2009 71 Bl oA B A b <Table 5>
o} 2t} 20093 715 B3 YA Y] HAGTR= 200939
A2 g okg WA 2 50% o]Ato] 30kW 23} 200kW
o3Pl Anlo|BZ X2 kG oY A FHZAATL F
591.6392 B 9F ol A9 ddrtE 783kt 2009
o] g 3 ol U A 9] A T7}e] o] & AT H.7] 913l 30kW
23} 200kW 0] 3p Q1 ) 3 T A n) o ATy S A,
L7172 1598 71502 HF ANk 677.389
oA 62041 Q902 AP OB §4% 7HASATE wEkA
B dAFdA= R&DE B3] EBEF LRGP A 8.4%
Hagidar 7Hg sk

Table 5. Cost of photovoltaic energy generation in 2009

HgAH | ~2008. 09. 30 2008. 10. 1~2009. 12. 31
o877t 154 159 204 3
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3MW o] &}
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(Ministry of Knowledge Economy, 2008).
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Figure 3. Future annual target of renewable energy generated

electricity(Unit : GWh)
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Figure 4. Forecasting of fossil/renewable energy generation cost
(Uni t: KRW/KWh)
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Figure 5. Future annual R&D investment of renewable energy
(Unit : Hundred billion KRW)
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Figure 6. Future generated electricity of renewable energy
with respect to deployment timing(Unit : GWh)
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Figure 8. Cash flows of each scenario

Table 6. Results of DCF analysis(Unit : Hundred million KRW)
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Figure 10. Annual market price of natural gas(Unit : $/ f¢*)
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Table 9. Results of real option analysis(Unit : Hundred million KRW)
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Figure 11. Sensitivity analysis
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