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Abstract Agricultural income instability and volatility have become serious due to the WTO/FTA, and the
development of alternative sources of income is urgently needed. The Ministry of Agriculture, Food and
Rural Affairs is promoting the expansion of renewable energy with the goal of installing 10GW capacity
of solar power on 13,000ha of rural areas by 2030. In this paper, we investigated farmer awareness and
willingness to accept agrophotovoltaics and performed cost-benefit analysis. The main results of the
analysis are as follows. First, farmer awareness of agrophotovoltaics was 73.2%, but their intention to
install was low at 26.8%. Second, to calculate the benefits of agrophotovoltaics, the unit price of
electricity was applied to the Korean FIT, and decreases in crop productivity of 20% for rice and for
13% autumn cabbage were applied based on previous empirical research. Third, cost-benefit ratios were
1.34 for rice, 1.93 for grapes, and 1.47 for autumn cabbage. Based on these results, the following policy
implications were drawn. First, despite farmer awareness of agrophotovoltaics, willingness to install
facilities is low. To expand the distribution of agrophotovoltaics, financial support and dissemination of
agrophotovoltaic production methods are required. Second, a review of agrophotovoltaic improvements
in crop growth and quality is required. However, the study is limited because benefits and costs were
analyzed based on current market costs of agrophotovoltaic installations, and thus, our findings do not
reflect non-market considerations such as landscape damage.
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Table 1. Photovoltaic installable farmland

Inst:}ltlz:ion Installation without

Spec. appropriation appropriation of

of farmland farmland
Aljgricultgral . Only salt-affected
romotion Impossible :

Agricultural Zone reclaimed land

Projr\rrlzft:on Agricultural Permission for
Protection Possible temporary use of
Zone other uses, 8 years

Outside the Agricultural
Promotion Area (Limitation| Possible Impossible

farmland)
Source: J. Y. Byun(2021)

A F5F EGET T A ANl =9
), F8 &2 5AXETFY Woll g A 9
& AR, 5YAETY W BN LAIARESI7E 71RE 20
d el ool olsh g BUNFT v A
ol F5F HYY HAGAED) 58 o7, 5ANE
A B EHAE Aol 54148 glo] Bidd 44 8 &
of theiAE &A1 =Ao] A7|=aL ]t

3. 958 HYY 57t OFIA
3.1 T

o =FL P PG 7k BN
ohuA PP Y A, HA oF, SANET
o 1 4% 59 ofe] thet 8- EABIE. 2021
W 9 1095 109 12970 A% 194] ol 42l
12738 o= 2ASHL

3.2 Zut

3.2.1 I EHYFEO TSt QIX|=

= "ol gis] &1 k= SEHe 59 oA
S 7P 73.2%0]H, REAY A BEchy Sgst
S 26.8%% UEFT
53 Hgol gt 1A AR tisixe A=HA
£ B3l gA Houtke SHol 52.7%% 7MY w9koH,
AR AAsto] 294 S FAUY A7 32.3%, F5B
Bl AR 13%2] &0 & LRt

H]%E.
% 5

322 B39 HIYZ Ex A
£R19] EXo] F5F HFF ALE AT 2]

223

Lo FA H]Lo| 26.8%, B4 39.4%, HEA
SH0o] 33.9%% AR5,
=3

53 By A1) 2A e GeEguel, 5
sjApele B8] AXsHATE gl 52.9%% A\t

eSS

ik

Wt
Table 20419} o] F&F EHFF<] 44 o= 71
A A9l a&F &80l 29.4%= 7V w2 BlS
AABIP O, sPLS Fao] U LS T
#E23.5%, 133t 5 SEZA gt dit 20.6%,
14128 oA A] Ak E_E AR bR 733 14.7%, 7]

Q7] &3t 710] 11.8%9] =02 Uit

7HQl &= 35.3%, 11.8%9] <22 Y

)

10 ffo i

>,

—10](

Table 2. Reason of agrophotovoltaics installation and
level of consideration for possible problems
during installation
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Table 3. Cost by agrophotovoltaics module type
(1 million won/100kW)

Spec. Type 1 Type 2 Type 3
N Narrow Common Common
ame arro single-side both-side
Cost (Per 100kW) 60 47 49
Number of
1(\)4 modules 416 208 208
d | (Per 100kW)
u -
1 Ra.te of de'cr.ease 0.54% 0.54%
e in electricity Jyear Jyear
production y 4
Lowest Highest
For general | . .
Feature investment | investment
structures .
cost efficiency
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Table 4. Cost by agrophotovoltaics inverter type
(1 million won/100 kW)

Spec. Type 1 Type 2
Name Inte‘gral Sepe-rate
connection box connection box
(Pe Clo OS(;kW) 6.5 (Include9fonnector
Inverter T band)
- DC access Connecting DCs
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- Monitorable connection panel
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Table 5. Importation and cost of major crops (2020)

Autumn nappa i
Spec. cabbage Grape ice
Total(%ln)come 2.661.351 8,917,039 1,216,248
Operation 1.148.867 2.933.836 484,522
cost (W)
Income (W) | 1,512,484 | 5,983,202 731,727
Income rates
(%) 56.8 67.1 60.2

Source: RDA(2021)
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Table 6. Benefit-cost analysis of agrophotovoltaic
with rice cultivation

Form
of
constru,
ction
work

Cost |Benefit
(Present(Present]
value) | value)

NPV

Module (1000

Spe: Inverter| B/C IRR

Common

both-side Hybrid

228,099)302,418| 1.33 | 74,319

Integral

Common
both-side

Common
both-side

Integral| Screw |236,140[302,418(1.28| 66,278

Seperate| Hybrid [235,857[302,418] 1.28 | 66,561

Common

both-side 243,898

Seperate| Screw 302,418/ 1. 58,520

Common
single-side

Common
single-side

Common
single-side

Common
single-side

Narrow

Hybrid [225,853)302,418| 1.34 | 76,565

Integral

Integral| Screw [233,894302,418| 1.29 | 68,524

Seperate| Hybrid [233,611302,418| 1. 68,807 (6.17

Seperate| Screw [241,652302,418) 1.25|60,7665.19

Hybrid [240,453]
248,494
248,211

256,252

302,418 1.
302,418/ 1.
302,418 1.
302,418 1.

61,965
53,924
54,207
46,166

5.15
4.29
4.46
3.64

Integrall

Screw

Hybrid

Narrow |Integrall

Narrow [Seperate

Narrow Screw

Seperate
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Table 7. Benefit-cost analysis of agrophotovoltaic
with grape cultivation

Form of| ,
. Cost | Benefit NPV
Sped Module |Inverter| ™" (Present|(Present| B/C IRR
ction (1000W)
value) | value)
work
Common .
1 both-side Integral| Hybrid [303,707|581,376| 1.91 |277,669|23.15
2 | Common . ioerall Screw [311.748[581,376| 1.86 [269.628[21.20
both-side
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Common .
3 both-side Seperate| Hybrid [311,465(581,376| 1.87 |269,911(22.08
C
4| Lo [Seperate| Screw [319,506(581,376| 1.82 [261,870[20.23
5 | Common 1 eral| Hybrid [301.461(581,376| 1.93 [279.915[23.75
single-side
6 | CommOn y o coral| Screw [309,502(581.376| 1.88 [271.874[21.72
single-side
7 | CommON Q. erate| Hybrid [309,219[581,376 1.8 [272,157[22.64
single-side
g | Common o o rare| Screw |317,260[581,376| 1.83 |264,116|20.72
single-side
9 | Narrow |Integral| Hybrid [316,060|581,376| 1.84 |265,315[20.25
10| Narrow |Integral| Screw [324,102(581,376] 1.79 [257,274/18.63
11| Narrow |Seperate| Hybrid [323,819|581,376| 1.80 |257,557(19.33
12| Narrow |Seperate| Screw [331,860|581,376| 1.75 |249,516|17.79
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Table 8. Benefit-cost analysis of agrophotovoltaic
with autumn napa cabbage

Spe:

Module

Inverter|

Form
of
constru
ction
work

Cost
(Presen
t value)

Benefit
(Presen
t value),

NPV
(1000W)

IRR

Common
both-side

Integrall

Hybrid

241,238

350,353

1.45

109,116

9.48

Common
both-side

Integrall

Screw

249,279

350,353

1.4

—_

101,074

8.35

Common

both-side

Seperate]

Hybrid

248,990

350,353

1.41

101,357

8.69

Common

both-side

Seperate]

Screw

257,037

350,353 1.

93,316

7.62

W

Common
single-side

Integrall

Hybrid

238,992

350,353

47

—

111,362

9.82

Common
single-side

Integrall

Screw

247,033

350,353

1.42

103,321

8.66

Common
single-side|

Seperate|

Hybrid

246,750

350,353

1.42

103,603

9.01

Common
single-side|

Seperate]

Screw

254,791

350,353 1.

95,562

7.91

Narrow

Integral

Hybrid

253,591

350,353

1.38

96,762

7.80

Narrow

Integrall

Screw

261,633

350,353

1.34

88,721

6.84

Narrow

Seperate]

Hybrid

261,350

350,353

1.34

89,004

7.09

Narrow

Seperate|

Screw

269,391

350,353

1.30

80,963

6.18
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