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Abstract: This study reviewed how the changes of the government policy on solar power generation projects
affected the annual mandatory quotas of the regulated power providers under the RPS (renewable portfolio
standard) system and analysed economic feasibility of the investment for meeting their quotas as compared to the
case of non-regulated power providers, The analysis results showed that under the discount rate of 7.5%, which
was used for the annual national electricity plans for the recent years, both the regulated and non-regulated power
providers achieved economic feasibility under both the NPV (net present value) method and the real option pricing
method. It was also shown that higher profitability was attained by non-regulated power providers than by their
regulated counterparts, which can be attributable to the fact that regulated providers are required to out-source
50% of the total quota. The results of this study are considered to be useful for establishing a meaningful mid
term or long term strategy for the future of solar power generation linked to the current RPS system.
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Fig. 1. Development of a binomial model.
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Table 1. Cost and benefit.
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Table 2. Calculation of facility cost for solar power.

Alter
nativ
e 1.8 400 360 648 930

1,96

4745 4719

-line

Table 3. Cost for solar power.
O&M Cost as a

Percentage of Facility
Investment Cost

Sources

ECN 04~ 1.0% ECN-C-03-006

EPRI(®]) 0.21% - EPRI TAG

Table 4. Relevant variables for NPV analysis in solar
power.,
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Table 5. NPV for power energy suppliers.
Unit: Thou. won

Regulated Suppliers Non-regulated Suppliers

Year Invested in Invested Invested in Invested
2013 only through 2015 2013 only through 2015
NPV 16,959,255 31,807,837 33,918,509 63,615,683
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Table 6. Underlying asset value.
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Table 7. Regression analysis results.
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Table 8. Gross investment by the solar energy industry
and its present value.
(Unit: 0.1 billion won)

Y0 Y1 Y2 Total
Regulated _Investment 11,637 6,969 6,776 25382
Suppliers PV 11,637 6,446 5,944 24027

Non-regulat Investment 23,275 13,939 13,553 50,767

« PV 23,275 12,893 12,536 48,704

Suppliers

7.5% (According to the current basic plan for

Risk-free Interest Rate
i - electricity supply and demand)
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Table 9. Estimated free cash flows at expansion stage.

Invested in 2013  Invested through
only 2015 Change (%)
(FCF) (FCF)
Regulated Suppliers 161,802,664 333,297,850 2.0
B 323,605,328 666,595,721 20
Suppliers
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6) M4 (u: up factor)

B58ge u=e"" Vg 78 4 glon oF yy
st WA olg ke & £ glow AAksld A
A E 1400082 LERGY,

7) 5t&A+ (d: down factor)

sgAsEd=e""V = Lyon 33 & Qe

o, 1/1.400082% 3% 8}8A| 4= 0714243742 vebde,
8) FHEOIXIE (r/: risk free rate)
TG0l A7 AgolM AN T5%= ssich
9) HEZSEEE (p: risk-neutral probability)
AYFTHEE pe U 22 4o 7¥ 4 Q.

p=(""~d)/(u—d)

9 A& ol83te] AAFTHEES Ao BE 0532
2 YehA €k
10) SMFY #H

Table 10. Input variables for real options.

Regulated Suppli
Invested
through through
2015 2015
NPV (0.1 bil. won) 1,695 3,180 3,391 6,361
Initial Invested
Amount (0.1 bil.

wonj
Beginning Assets

( V'(]]

Maturity (T) 4

33.65%

Non-regulated Suppli
Invested

Invested in
2013 only

Invested in
2013 only

11,637 25,384 23275 50,768

13,332 26,666

Variance ()

Expansion Factor
(E !I
Execution Price (0.1
bil. won)(X)
Up-counting (u) 1.40
Down-counting (d) 0.7

Risk-free Interest

20 2.0

12,390 25429

Rate l'f'f)
(Current Basic Plan 75
for Electricity
Supply and
Demand)
Risk-neutral
Probability (p)

0.53

3.1.2 EgNe| YIt B4

1) 2R3E AR

Table 11. Feasibility evaluation of a solar power
project led by a regulated supplier using real
options.

(Unit: 0.1 bil. won)

Variables Regulated Suppliers
Beginning Assets 13,332
Beginning Assets at Expansion Stage 15,058
Value of Growth Option 1,726
NPV 1,695
Project Value including Growth 3421
Option '

gFEE LAAAE ez HAEAE Asy
HY, 712 AL Yd Aol 13332902 AFse Y,
d Aol 512289902 FuiEE Ao Yeda Qi
aga §F Al 712AMEe B, Yd 2ol 892449910
B AL, qeog Atate BY, Y A 15068
deez vehtn gk F ARSE Al A9 7t
A7 17269 910] F7he AR Jepgton, &4 A NPV
& AdeAe 7HAg HatA HE 3421999 4Feae
EF A7 €. aglm §D?, SUD®, SDP,
SUD’, SD*x=EdAE Ale Sgshe Ant A48
ofof k= AAE vehton 1 909 kEdAE Ay
& s Aol o adAolgla Yehyth

2) L WHAIRXL
Table 12. Feasibility evaluation of a solar power
project led by a non-regulated supplier using real
options.

(Unit: 0.1 bil. won)

Variables Non-regulated Suppliers
Beginning Assets 26,666
Beginning Assets at Expansion Stage 33,926
Value of Growth Option 7.260

NPV 3,391
Project Value including Growth Option 10,651

Yub HAAIAE Yoz ABEHE AAed nel
71 AR Yy Aol 266662 0.2 Akl ¥, ol
£ 1024409002 FUEE Ao2 Yet aga &
4 A 712Ae BY, Yd Ao 1784udos A2
AL, dEog Adstel uH, V9 2o BOEIUL
2 Ytz Atk & AR A 4% 74t
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72609 glo] Z71E Aoz vehgew, &4 A NPVE 4
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oo} stk ARz yepton, 1 99 REdAE Al
& gAsh= Ao] o ApHolgtn yepdth

H

32 9iEE Y

3.2.1 golg #sjof mE AT BN
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1396714 1% W7 NPVS] wsteh 43gae) 71
wae R85t 19 20 Yelg Wslel me NPVel W
s Avuw, 95EF AR ik eaAlA B
grolgo] 102014 90%9) A9l NPVRko] 25 ) @
o e, 100% ol4el Aele 25 29 g e 2
o2 Uehdth % delge] Re4E HIPTUARIE &
2402 e Helgo] Eohdss BehiaAsle
WEedel Aow Uehdth ¥ WalE ud, N34
o EAshe A9 NS A% FAsE 39E vl
S0} w, Felgo] Yo wolt NIsEAA A FAsh:
o] ¥ abdo Yehtn gglor, Blgol & el
= o013de FAeH 2] o EsbE o v gk
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Fig. 2. Changes in NPV according to changes in
discount rate.
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Fig. 3. Changes in growth oﬁtion value according to
changes in discount rate.
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Fig. 4. Changes in NPV according to changes in REC
weights.
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Fig. 5. Changes in growth option value according to
changes in REC weights.
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