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ABSTRACT This study analyzes the economic feasibility of agrivoltaics in South Korea. The key findings are as follows. It was
ascertained that an amendment to the Farmland Act, which currently has an 8-year permit period, is necessary to ensure the economic
feasibility of agrivoltaic projects. Furthermore, economic feasibility improves when agrivoltaic projects are financed, as against cases
without financing. Furthermore, the availability of low-interest loans through financial support programs significantly enhances
economic feasibility. Scaling up projects leads to cost savings due to economies of scale, while community-based agrivoltaic
initiatives generate higher revenue through the acquisition of additional Renewable Energy Certificates. These factors can help
improve the economic feasibility of agrivoltaic projects. These incentives are emphasized as they can serve as a source of funding to
foster community acceptance of agrivoltaic projects.

Key words Agrivoltaics(%53 € %F3), Renewable energy certificates(Z 2§ ol U] X| &5 215 A]), Benefit cost analysis(H 2] B]-&-5
A1), Net present value(<=3 #} 7}2]), Sensitivity analysis(?1 7= E4])

Nomenclature Subscript
R, :revenues from generation B/C : benefit/cost
C  : capital expenditures (CAPEX) IRR :internal rate of return
O, :operational expenditures (OPEX) kW : kilowatt
I :financial expenditures MW : megawatt
Taz, : corporation income tax NPV : net present value
T  :operational term of agrivoltaics REC : renewable energy certificates
r - discount rates SMP : system marginal price
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Table 2, Ceiling price of the solar PV long—term fixed price
auction (KRW/kWh)

SMP REC Total

106,32 4717 153.46

Source: New and Renewable Energy Center(2023)™"
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O] REC 7[2A]= Z2A8HA] 9=t} whaha] dukiz]o)
AR|oh= 95 =83ttt gyt Fx]o Ax|g 79 100
kW w9k 1.2, 100 kWHE 3,000 kWW}Z]l: 0, 12

a1 3,000 kWS 238 49 0,89 7}E2]E Hojukir}
(Table 3 2+%).
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B 1,29 REC 7IEAE, 1 MW 20| %3 gjofge
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Table 3. REC multipliers when installing a solar power system
on regular land

REC multiplier Capacity
1.2 less than 100 kW
10 greater than or equal to 100 kW but
’ less than or equal to 3,000 kW
0.8 greater than 3,000 kW

Source: Ministry of Trade, Industry and Energy(2023)"
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Table 4. Key assumptions by scenario without financing

(1) ole|[o] @ ®
SMP+REC 153.5 10% 10%
(KRW/kWh) (106.3+47.2) Increase | Decrease
Operational term 8 20 30 2 20
(years)

Note: (DPresent(1-1), @ Reference(1-2), 3 Extension(1-3),
(#)SMP and REC price increase(1-4), ®SMP and REC
price decrease(1-5)
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Table 5. Key assumptions by scenario with financing

(2)- ol@]|® ®|lo]®

SMP+REC 153.5 10% 153.5
(KRW/kWh) | (106,3+47.2) (106.3+47.2)

Operational

8 20 | 30 20
term (years)

Debt ratio (%) 90 ‘ 70

Loan rates (%) 2.25 4.50

Grace period
(years)

Repayment

10
period (years)

Note: (DPresent(2—1), @ Reference(2—2), (3)Extension(2—3),
(#)SMP and REC price increase(2—4), (&®SMP and REC
price decrease(2—5), (6)Grace period decrease(2—6), (D
Loan rates increase(2—7), (8 Loan rates increase+debt
ratio decrease(2—8)
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Table 6. Effects of the operational term on the economic
feasibility (100 kW)

without . Present Reference | Extension
financing Units (1-1) (1-2) (1-3)
Revenues 140.8 270.4 332.7
Costs Mil, KRW 199.3 240.9 265.7
NPV —58.4 29.5 66.9
BC - 0.71 1,12 1.25
IRR % -3.3 6.5 7.9
with . Present Reference | Extension
financing Uiz (2-1) (2-2) (2-3)
Revenues 140.8 270.4 332.7
Costs Mil, KRW 173.9 209.3 2341
NPV -33.0 61.2 98.6
BC - 0.81 1,29 1,42
IRR % 13.0 75.0 75.0
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Table 8. Effects of the variations in SMP and REC price on
the economic feasibility (100 kW)

- ithout .
270 A7|RR] ulZo] 20%p F7FIGANE, FelelAt ﬁx‘ang‘;g Units (1-2) (1-4) (1-5)
oH2-7)7} H| P o %:M—H]SL H]g-olL} NPVE H7} Revenues 270.4 297.7 2431
5] AAA Q) Mals 4] oke Aoz Baglor) Al 2 Costs | Mil, KRW | 2409 243.6 238.2
ol Se T (R 2 B0 Hslic) ks e
BC - 1,12 1.22 1,02
IRR % 6.5 8.0 4.8
Table 7. Effects of the loan term and conditions on the with .
economic feasibility (100 kW) financing Units (2-2) (2-4) (2-5)
with i (2-2) (2-6) (2-7) (2-8) Revenues 270.4 2977 2431
: X nits — — = = EEE—
financing Costs Mil, KRW 209.3 212.0 206.5
Revenues 270.4 270.4 270.4 270.4 NPV 61.2 85.8 36.6
il
Costs Il;/hRW 209.3 223.1 236.6 237.6 BC - 1.29 1,40 1,18
NPV 61,2 47 .4 33.8 32.9 IRR % 75.0 87.8 61,0
BC - 1.29 1.21 114 114 Note: [without financing] Reference(1—-2), SMP and REC price
IRR % 750 129 509 12.2 increase(1—4), SMP and REC price decrease(1-5); [with

Note: Reference(2—2), Grace period decrease(2—6), Loan rates
increase(2—7), Loan rates increase+debt ratio decrease
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Table 9. Solar Energy REC Multiplier in case of community—
based projects
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Table 10. Effects of the capacity expansion and community—
based projects on the economic feasibility (1 MW)

100 KW 1 MW

community—based projects

1.2 1.02 a maximum of 0,2 additional

Source: Ministry of Trade, Industry and Energy(2023)"
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ﬁ:;‘;‘gfg Units (3-2) (3-3) (3-4)
Revenues 25645 | 31545 | 2.792.8
Costs | Mil, KRW | 2,096.6 | 2.289.0 | 2.112.2
NPV 467.9 865.5 610.6
BC - 1.22 1.38 1.29
IRR % 7.9 9.1 8.8
“n:’:chmg Units (4-2) (4-3) (4—4)
Revenues 25645 | 31545 | 2.792.8
Costs | Mil, KRW | 1,812.8 | 2,0052 | 18285
NPV 751.6 1149.3 | 8943
B/C - 1.41 1.57 1.49
IRR % 85.3 85.3 93.3

Note: The Reference(3—2, 4—2) and Extension(3—3, 4—3) indicate
the scenarios that the operational terms are 20 and 30
years, respectively. The community—based project(3—4,
4—4) refers to a 20—year operation with an additional
0.2 REC multiplier,
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Fig. 1. The comparison of the B/C ratio on various scenarios

Note: The Present(1—1, 2-1), Reference(1-2, 2—2, 3-2, 4-2) and
Extension(1-3, 2—3, 3—3, 4—3) indicate the scenarios that
the operational terms are 8, 20 and 30 years, respectively.
The scenarios of (1—4, 2—4) and (1-5, 2—5) present the
case of 10 percent increase and decrease in SMP*REC price,
respectively, The impacts of changing financial conditions
are illustrated in the scenarios: Grace period decrease
(2—6), Loan rates increase(2—7), and Loan rates increase+
debt ratio decrease(2—8). Lastly, the community—based
project(3—4, 4—4) refers to a 20—year operation with an
additional 0,2 REC multiplier,
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