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ABSTRACT Solar power systems are being installed and operated in diverse spaces to achieve net-zero goals and advance energy
transitions. In rural areas, agrivoltaics—which combine agriculture with energy production—have the potential to enhance land-use
efficiency and generate financial benefits. This study aims to conduct a financial feasibility analysis by establishing and operating a
pilot site for rural fence-type solar power systems. The target areas were classified into coastal salt flats and inland rice paddies. Solar
panels were installed with two directional alignments—southwest-northeast and southeast-northwest—to compare the operational
conditions within the same area. The study analyzed the Profitability Index (PI), Net Present Value (NPV), and Internal Rate of Return
(IRR) using empirical data for one year from the pilot site. The results revealed that the PI ranged from 1.21 to 1.27, with the NPV
amounting to approximately 54.3 million KRW per 100 kW and the IRR ranging from 8.40% to 9.43%, demonstrating financial
viability. The findings of this study are expected to serve as foundational policy data for enhancing the adoption of solar power
systems in South Korea, where mountainous terrain, high population, and building density limit the availability of suitable installation
sites.

Key words Climate change(7]813}), Agrivoltaic(5-01&% e 7), Fence-type bifacial PV systems(FH HA e F)
Financial analysis(5=2]4] £41)
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Nomenclature IRR : Internal rate of return

PI  : Profitability Index

NPV : Net present value SUbSCl‘Ipt

Agrivoltaic : Both agriculture and solar energy generation
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Table 1. Specifications of the agrivoltaics installed on the saltern and paddy

Category Saltern Paddy
. . 937—35 Manpung—ri, Haeje—myeon, Muan, 715—1 Hagberry, Hyoryeong—myeon, Gunwi,
Demonstration site
Jeollanam—do Gyeongsangbuk—do
Location 35.1316523/126.324220 36.1149164/128.6380972
Installed capacity 48.45 kW 51.0 kW
Installation orientation Southeast-northwest and southwest-northeast Southeast-northwest and southwest-northeast

(a) Saltern (b) Paddy

Fig. 1. Agrivoltaics installed on the saltern and paddy
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Table 3. Fence—type solar demonstration complex cost

Saltern Paddy
SW SE SW SE
CAPEX (Thousand won) | 44,780 | 20,670 | 48,230 | 20,670

Category

OPEX
(Thousand won/year) 961.7 | 443.8 |1,035.7| 443.9
Corporate tax (%) 9.9

Decommissioning cost
(Thousand won/year)

SW: Southwest, SE : Southeast

155.8 71.9 167.8 71.9

Table 4. Price trend SMP and REC

Year SMP REC Weight | SMP+1.2REC
2023 167.00 66.59 1.20 246.91
2022 196.04 o7.44 1.20 253.48
2021 93.98 62.48 1.20 168.96
2020 68,52 66.17 1.20 134,69
2019 90.09 66.66 1.20 156.75

unit: won/kWh
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9o W | SsE | sw | s 7R (NPV)E 19,418059H). Zrel 2 (PIE 1,978 2=
Installed Capacity (kW) 33.15 | 15.30 | 35.70 | 15.30 o] Ao] E]—I:PQ-_]— ZoZ BARQr) Ui uigk eljoFsl ubA
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12 8.40
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10
T g ,S 15 g 6 I
. 2 10 8.29 § &
04 z 650
0.0 0 I I 0
Paddy(SE) Saltern(SW) Saltern(SE) Paddy(SW) Paddy(SE) Paddy(SE)
(a) PI (b) NPV (c) IRR
Fig. 2. Final results of financial feasibility analysis of agrivoltaics
Table 6. Final results of financial feasibility analysis of agrivoltaics
- Saltern Paddy
Category Criteria
Southwest Southeast Southwest Southeast
PI > 1.00 1.27 1.27 1.27 1.21
NPV (Million won) >0 17.75 8.29 19.41 6.50
IRR (%) > 4.50 9.36 9.41 9.43 8.40

48 - XHdol| x|



ululg A0 B4Rl
SRATHINPY) 710 2E AAgaEz gago] 4
ofshu uwE 47 gk WHSIB(RRS] A9 &3
AZANPV)2 AR A o] o] 71 Aj7A o
2 R0, S0 0 T 9 WA IT AL BN

w459t

22ko] W2 AFARES HFOR ARA BFAS B
3k Auk AR WAz A eo] Shuge o
% it

o] Qigtel X5 gakge] Hla) ol4o] Fom
S el IS A el ek AAE Wt
Ao 2olo] B & A0 trehtort 1 Aol

2 B Aol A= 100 kWS HFd8|2 Hglsle] 4224
48 37 aakginh, EgE 7] Kim & Cho(2024)9]
Fue J5 HfFF FA Zukel vlaste] Table 700
Ae]atgiet ™ Table 73} o] @A =] FF-GE iy
RGP = 22 1.2790d) Wl 7] R85
21122 4o giE fAE A ER1E 4= 9tk AA
I} =] NPV 212} 54,2849 9, 54, 499k Q1e] vlsf
71E 25 95P Y NPVE 29,580 @10 = of o4miut
9 zto]7F wAgsh 2 Ae] Akt 84% S-S HA
o}, dH9] W4 E(IRR)Z 9.41%0]1L, =2] WyF4=9]

E(IRR)Z 9.43%%1H| Bl 71& F2H J5PS 6.5%%
°F 2,93%p] A&S Wick
2 8 A B ol

ol Aolstol & Ezlsie} A9 vt ol o
BEF5A 02 o AN AR Q15 F7hA] Al

Table 7. Final results of financial feasibility analysis based on

100 KW
o Saltern | Paddy Rooftop
Category Giieiz (SE) (SW) | Agrivoltaics™
PI > 1.00 1.27 1.27 1.12
NPV (Million won) >0 54.2 54.4 29.5
IRR (%) »>4507 | 9.41 | 9.43 6.5

“Kim & Cho (2024), ““Discount rate
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