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ABSTRACT This study examines the key determinants of the levelized cost of electricity (LCOE) for 100-kW ground-mounted solar
photovoltaic systems in South Korea and evaluates cost-reduction effects under sequential policy scenarios. The baseline LCOE is
estimated at 134.96 KRW/kWh under current financial and institutional conditions. Applying a policy mix of improved financing
conditions, reduced grid-connection costs, utilization of underutilized government-owned land, and extension of contract periods to
30 years reduces the LCOE to 98.37 KRW/kWh. Meanwhile improvements in financing conditions and longer project lifetimes have
the largest impact, indicating that solar energy’s price competitiveness can be enhanced not only through technological progress but
also through institutional design that reduces financial risks and regulatory constraints.
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Nomenclature

kW : Kilowatt
kWh : Kilowatt-hour
KRW : Korean Won
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Table 1. LCOE trends by technology, 2010 and 2023

LCOE
Technologies Percent
2010 2023 CrErgs
Solar PV 0.460 0.044 -90%
Concentrated Solar Power | 0,393 0.117 =70%
Onshore Wind 0.111 0.033 =70%
Offshore Wind 0.203 0.075 —63%
Bioenergy 0.084 0.072 —14%
Geothermal 0.054 0.071 31%
Hydropower 0.043 0.057 33%

Source: International data represent global average LCOE values
reported by IRENA (2024).
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Table 2. Summary of previous studies

Title Author (s) Main Findings
Evaluates the LCOE of major
electricity generation

Assessing the technologies in South Korea
Levelized Cost of Moon and pI‘O‘]?CtS futur.e cost
Energy in South et al. trajectonfes, showing that
Korea (2025 | solar PV is expected to
become one of the most
cost—competitive energy
sources by around 2030,
Estimates the LCOE of solar
and wind power in Korea

. . and finds that wind power

L%Sgl;nfa}ciogolo;r elt‘e;/ generally exhibits highelf

and Wind Power (2025)‘[6] LCOE due to lower capamty
factors and geographical
constraints compared with
solar PV,

. Develops a long—term LCOE
Est(a)l;l;?trinsélt;nd forecasting framework for
Long—term LCOE | Lee and renewable energy in Korea

Forecast System Lim and analyzes the impacts
for Expansion of (2024)m of k.ey parame.t ers such as
Renewable Enerey capital cost,' dlgcognt rate,
(5/5) and economic lifetime on
generation costs,
A Study on Policy
Proposals for Conducts cost—benefit and
Expansion of Solar LCOE analyses for a 1 MW
Photovoltaic Choi solar PV system and suggests
Systems Based on (2018)[8] policy measures to support
CBA and LCOE the economic expansion of
Analysis in South solar photovoltaic deployment,

Korea

Weiéﬁzzczsefrage Examines hgw financial
Cost of Capital parameters influence PV

Capital ’ Vartiainen LCQE and shows that the
Expenditure, and et al. Welghtgd average cost of
Other Parameters | (2019)™" gap1tal 15 one (?f the most
on Future Utility- 1nﬂuept1a1 variables
Seale PV Levelised affecting the‘future cost of
Cost of Electricity solar electricity.

Compares the LCOE of solar
PV in Korea, Germany, and
Cross—country China and identifies
Study on Levelized Lee structural factors such as
v (2017)"" | financing conditions and

Cost of Solar PVs

resource availability that
lead to relatively higher PV
costs in Korea,
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Table 3. Analysis variables

Lee | lee | This
Variable IEA |RENA | and o | st
(2020) | (2024) | Lim | ooy (2(‘;2%’)
(2024)
CAPEX @) O O O O
OPEX @) O O O O
Land Cost O X O O O
Decommissioning 0 X X o e
Cost
. O O O (0] O
Discount Rate ®) (N) ®) ®) )
Debt Ratio O X O X O
Corporate Tax O X O (0] O
Sub51d1.es / X A X X X
Incentives
Inflation Rate O X O X O
Capacity Factor O O O O O
Project Lifetime O O O O @)
Performance
Degradation Rate X X o X o
Constrgctlon 0 X X 0 X
Period
Electrlclt.y Selling X e o X 0
Price
Note: Real Discount Rate(R), Nominal Discount Rate(N)
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Table 4. Definition of policy scenarios

Policy Key Comparison

Scenario Assumptions

Baseline |Alternative

SO, Baseline - - -

Loan
Interest Rate

4.63% 1.75%
S1, Improved Financing

Conditions SMRP 1.0% 0.3%
B 1.0 0.7

S2. Reduction of Grid Concr}lzlftion 130,000 | 83,900

Connection Cost Cost KRW/kW | KRW/kW

- 0

Owned Land Reduction) KRW/kW | KRW/kW
S4. Extension of Contract | 20 years | 25 years

Contract Period Period 20 years | 30 years
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Table 5. Official land price analysis

Government
Owned Land Total Land
Lemg) Tuise Official Official
P Area | Land | SuMveved| o
g . Area .
(k) Price (k) Price
(KRW/m?) (KRW/m?)
Miscellaneous Land 521| 139,036 39.04 | 345,722
Field 328| 43,298 207.93| 51,395
Paddy Field 313 | 46,543 285.14 | 47,004
Orchard 14| 45,979 15.51| 64,603
Forest 16,820 2,702 | 1,175.77 6,736
Weighted
Ave. Land | _ 8185 - 26,986
Price
All | (KRW/m)
Land Lease
Cost - 3,524 - 11,624
(KRW/KW)
Weighted
Ave. Land | 86,608 - 70,465
Price
EXCL (KRW /mz)
Forest
Land Lease
Cost - 37,285 - 30,335
(KRW/kW)

Note 1: Land Lease Cost = Required Installation Area (861 mr) *
Official Land Price * Lease Rate (5%)

Note 2: Reconstructed from the Public Data Portal using data from
the Ministry of Land, Infrastructure and Transport and
the Ministry of Economy and Finance,‘l&19J
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AEE o 208 71+
Arrte] 2 7000 % 2, 4
A 52 YA] ARE- 317} 7ITHA Y 23W)S e Ao R
R
Table 6= =8 3d A=A Al 2 &9 237
ARG Afoleh, A} T A2} B H4 2519 22
& BZah, vy oF 0,5%9] &9 AshE Rtgsitete 30
| 7| oF 85% 9] S HAT g T]eo| WA
51902 213t 4= 9lrk, Wb S4oAE Ao
2 254, ZH 30902 91%5lo] HF LCOES AHY3r

J

|

F

Table 6. Warranty period of major manufacturers

Product | Output

Manufacturer Warranty | Warrarty Notes
Some high—
Hanwh: 11 -
anw % Qeells, 25 25—30 | efficiency products
Hyundai Energy
. years years offer 30—year
Solutions, etc
output warranty
19 30 30—year output
Hansol Technics warranty for all
years years

products

Note: Output warranty data reconstructed from manufacturer
specifications, [21~23]
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Alue] 2 FEA el okA 2025 100 kW A4 e

Table 7. Baseline LCOE assumptions and result

Variable Value Source / Notes
Module 335,000 KRW/kW
Inverter 65,000 KRW/kW
Mounting: | 59 100 kRW/KW
Structure
C Electrical
A Materials & 172,000 KRW/KW | Lee and Lim (2024)
P Installation
E . .
< Grid Connection 130,000 KRW/kW
Cost
Civil Engineering | 63,000 KRW/kW
Other Costs 329,000 KRW/kW
1,303,000 B
Sub—total KRW/KW
Public Data Portal
o | Land Lease Cost | 30,335 KRW/kW (Official Land Price)
P
Operation & 2% of CAPEX
)h; Maintenance 27,580 KRW/kW (Inflation Adjusted)
Sub—total 57,915 KRW/kW -
Loan Interest IBK Economic
Rate (7)) 4.63%| Research Institute
N (2025)
Samsung Securities
M;ZTEEDR?;; )Of 6.6% | KOSPI Performance
1*; Analysis (2024)
N
A | Risk Free Rate of Bank of Korea,
N Return (7)) 3.3%| 10—year Treasury
C I Bond (2006—2025)
B Long—ti A
SMRP 1.0% ong—term 'Verage
Assumption
8 10 Assumed Equal to
*7 | Market Level of Risk
WACC 4.86% -
Debt Ratio 80.0%| Lee and Lim (2024)
Taxable Income <
Corporate Tax Rate 9.9% KRW 200 million
. KOSIS CPI Average
Inflation Rate 2.09% (2016-2025)
Performance
Degradation 0.5%
Capacity Factor 15.38%| Tee and Lim(2024)
Contract Period 20 years
SMP + REC 173 KRW/kWh

LCOE (100 kW PV): 134,96 KRW/kWh

58 Al-xfdofAX]

AH|E 7|F 02 LOOEE AFE3tSl L, AMS-E B g
3} HFAIH= Table 73 2o}, 248 93 F8 ¥49)
7133k & 95 Lee and Lim(2024) 9] do|E| & &85}
P, w6 T e 9 B s 5o g Hes R
=0 HA o By A ol 2 ==Y 4 4
s 7|E A5 A HlugkemA 24 At B
S ARt A oty siA ThsldS Alasty]

BhtAke] 22 (Korea Industrial Standard, KS) & =414
717199 3](International Electrotechnical Commission,
IEC) 9] Q155 55t AlEolth AedA vl-&2] 3¢
AR YA Ao mek A Aol 4= QLo E419] At
3L 93l Lee and Lim(2024) 9|4 A| A2 130,000 /kW
& ARt Bl ghe 1Al TR 84,0009
AgAld HEE 46,0009 (85371219] Bt A2 2F 300
m) 9] FOo 2 Ak Ao},

FAAN =Y 9 sdlolf e SEWET FEEAl
A7t AmE ARgsEe] EA18HIAL, Table 59] YokE A9
= AL A, AR 9] FAI YR 30,3359/kW
£ 71508 &E5iot

OPEXi= CAPEXE 7|&o2 A7t 2%§4 wofoll Alok7]
7k 20978 E7MEsES Hhsto] A-851qith WACC
£ Hdoke M AEAEAE v 3}04 Helskel, of
= F(R)= F47)1Y9-23Y(Industrial Bank of Korea,
IBK) 9] HR & Bt 521(4.29%) 2t 4A-8H=E Bt w1
(4.96%)9) A& 4.63%2 AHgstelc ™ 71 o) A%
FOUE(R,)I T +E(R) W E7VIsES 22 A
K] 7] HgLe2 A8k

SHH, $FA] BrEl vkel o] SMRP= A8 At REC
APFO] A 99l vkt 1%, pe AP FU 919
2l 1,002 71 8}3itt,
oJAFe] AL Ukt 100 kW AATE Efjokge] 7%
LCOE= 134,969 /kWhZ A=t} 0]h Lee and Lim
(2024) 5] AReATo} SARF zzoch
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Table 8. Effect of key determinants on LCOE (KRW/kWh)

. Comparison LCOE Source /
Variable
Baseline |Alternative| (change) Notes
Low Grade
Module 126.43
C 335,000| 220,000 ao Module
N (KRW) (—6.32%) (China)
P Grid Distance
E | Connection 131.54 Facility
X Cost 130,000 83,900 (—2.54%) Charge
(KRW) Waived
1,762 115,09 | Gov., Owned
(—14.73%) | Land (50%)
3,524 116.31| Gov, Owned
0 Land (—13.82%) | Land (Avg.)
P Lease Gov, Owned
30,335 :
E| Cost 18,642 612()653? Land (50%)
X | (KRW/kW) 29" Exel. Forest
Gov, Owned
37,285 (§3§8§/’3 Land (Avg.)
) Excl, Forest
199,11 KEA Policy
1.75 (=9.52%) Loan (QL
e 2026)
Loan IBK Secured
F | Interest 463 4.29 (7113:13&(?5; Loan avg,
I'|  Rate : 7 (2025)
N @) IBK
1/3 496 136.51| Unsecured
R ) (1.15%) | Loan avg.
i (2025)
133.69 | Lower—risk
1.0 0.7
P (—0.94%) | Assumption
134.06| with Public
SMRP (%) 1.0 0.3 (~0.67%) | Participation
o5 128.30 Exctension of
Contract (-5.15%) Pe:' E(tiri;tse
Period 20 onlMo dule
(years) 124,52 "
30 : Output
(=7.74%) Warranty

QT W LCOE 2RI & A2l HIZEnt 24

kW 220,000 0.8 ZAE| AL, o]5 283 AL L
£ 7]5 LCOE d{H] 6.32%, 8.539/kWh W& = Q1= 7
O 2 Uesitt o= AR s A7 AloF FH ke
250 Haol gt o 7HE 09/ kWh)FJr e =Y

= AR, v =y AR

LR
A1 QA wEof cfat 4+ £ kol AL witHsiA]

Q
O
=

Oﬂ ]I‘]'E CAPEX ‘:ﬂﬂ——- AlUg] Q0] vl )R = kgl
1‘4'. ohol B =RojAs 7P £41.8 LCOE A SHe g
HlEls 25 LET nEo] H 8o nE ujg aurs

WAl R P estel T AR Suks] Skt vlwst
T3} ﬂu}

o}, 74]504741 74?47} 200 m o= FFAste] AlS
£0] 1 kWt 130,000¢0l| 4] 83,900 ¢ 0= Wz}e H9-&
71gstsl), olA 9 Alg AA AR Az
H|-g-o| ZHAdh= AFSRS 7148 o LOOE: 131.54Y/kWh
2 340 71% tiH] oF 2.5% siEtehe A& ElE 4
AUt

e RA RS FFolth, 2 =] r
£ 2835te RAYYE 50% AH 20 288 499
LCOE ¥&& 43It Yok vl5o] & F5x9] £

A A B= 83,5244/ kW(EAIA7F 8,185 /) &2, 7|4k
30,335¢/kWol| vJaf} ufj-¢- W2 A o= AR ik, Tk,
Qdoke] 9 7 9 kA 7A, 1 R VAR
e AA A S HE S fIgt A
A odtt, o]of] & =ol A= dokE ARl =42 §4]
A= 37,285Y/kW(Ht 5-AIA] 7} 86,608/ m)E 2§
stof A4S Hagsteict, ot =42 -9 2o 50%2]
B2)Ql|& Azte] 7isstng HEHo By as
18,6429 /kW= A-g-513ict B4 A1}t LCOEL: 126.83¢Y
/kWhE UEREI, o] 7|5 LCOE thu] oF 6% 7143t 4=

g, vl g % B3l 7P 2 vehd A o 2
2)o] wisfoltt, 71 4.63%% AAMIN A FEA4 At
EER

ojo] AzMa] 1. 75%2 WA AL [ CORE 122.11%/kWh
(712 LCOE WH] 9.5% ZH2)7HA] W2 4= gl Ao 2 1}
ERi), 7108 F50] 218 7] 52 B9l AR A
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7129] B(0.7)E A-8-3l1(Lim and Kim, 2024) Kiesel et
al, 2015)——] Ao} o] dHkA o F 0%l 717k SMRP
Rhgsto] 0.8%% W= A9, 42 0.9%p, 0.7%p2] 5
7}—1 ¢l LCOE 4 a7} Q= 7;i B g gy,
ol= a8 o9 A} g %
9] LCOE #4 a1 7|t 4= 9l
mpR[eEe & HE A 0] Aok |7E A%e]] wHE LCOE B3

N

S Ak 'd AlAre] Y ES7]7T0] g w
2} 74]%717& 20ol|lA 254, 302 & 1%51H LCOE
| 212} 128, 309)/kWh(=5.15%), 124.529/kWh (
}@,‘ré}‘— 2L 8helsk 4= Qi) ol= F53H4 7
olo] & WAR anprt & P aclow

HHdsle AEAAS B8 LCOES T4 W& 4 332
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N
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=
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4.3 ENYZ LCOE Mz AlLl2|2 24
A7 A= b 43 100 kW XA B3] 7|1+
LCOE 134,96%9/kWhE 7|50 =2 ohA] A3t Alyte| e

' 2 el T2 LOOE 3HE £4519ek Table 9)
4 T 22, 5 Aol AT 43t 53]

FN

T zbo] 9 g7 Aok A4 7129 pet SMRPE 485
= S19] A%, LCOE7} 120.14¥¢/kWh2 24 =0 7|&

LCOE thH] ¢F 11% #4sk= Ao & vepdr) ot 23]
Hom AEH, F5 2 22 7iAdel w2k WACCT}
4.86%°\ A 2.44%= AA TA3H AL, o= LCOEE oF
159/kWh 3}2HA7] = Bk o] ojfi, s Aih= i
3 LCOR7} &3] <& 2l upe} 7ho] CAPEXET} ofu] g}
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(Ondraczek et al., 2015), 58 24 &7 7H/§j ] LCOE

Aztoll 41491 ke B 4 9188

S2= AleAA Hwg-ol At Al eQld] s1 ] 3] ur
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© [ COE:= 117.249/kWhE, 7|5 LCOE tiH] oF 13% Y+
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Table 9. Cumulative scenario analysis results (KRW/kWh)

: ) LCOE
Scenario Key Assumption e
SO. Baseline - 134.96
Loan Interest Rate:
Sl Tmproved L75% 120.14
emns SMRP: 0,3% (~10,98%)
Conditions
B: 0.7
S2. Reduction of Grid | Grid Connection Cost: 117,24
Connection Cost 83,900 KRW/kW (—13.13%)
S3. gzlxlflezsqtrlr?gn(‘zf—own Land Lease Cost: 109.08
18,600 KRW/kW (—19.18%)
ed Land
Contract Period: 102.30
S4. Extension of 25 years (=24.20%)
Contract Period Contract Period: 98.37
30 years (—27.11%)

d EF= At Qlo] AR 27 S iE ket o]
2 QIR A AQ) FAlo 374 FEF = & Ak

S3& 8200 "8l 74l 5 FFTFAE %}%@ 5
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