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ABSTRACT

This study examined the impact of photovoltaic use on farm household income. Construction of photovoltaics on

agricultural areas of crop planting could be a benefit to farmers depending on the incentives. We designed a farm household

income calculation model to considering farm income, off-farm income, transfer income, and non-current income. Reduced

production by photovoltaics causes a decrease in farm income, while power generation increases the off-farm income. Our

model generated income changes based on assumptions of financial and electrical supports that affect off-farm income and

productivity that influence farm income. Our results showed that farm household income could be increased if benefit

supports followed the current condition. The farm income slightly decreased, but the off-farm income showed a large relative

increase, producing an overall increase in income. However, if benefit supports were worse than our baseline assumptions,

the farm household income could be decreased. Therefore, our study implies the effect of benefit supports for photovoltaics

in Korean agriculture on farm household income. These results can help policy makers and farmers determine the use of

photovoltaics in agriculture.

Key words : Farm Household Income, Farm Income, Off-Farm Income, Agricultural Photovoltaic, Agrivoltaics,

Agri-PV, APV
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=
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1) s2HFFold A 2 SAE HA RuiaL T SABAAAE ABo] HA7 7Hsd BigEE O A QAR wEbA 5AE A
o A QS HIske I5F HIFH AolFol A= (Byun, 2021).

2) 35S (Renewable Energy Certificate)2 AAPANIAE o]-§sto] UAE FET AHS S8k AFSA K.

3) AE3HA71 2 (System Marginal Price)0.2 HFAA7IA R g drdoz BAE Ao AR E Azrd 71244,

4) 2FEHFY B S FHO0x 100kW HFEY 9L, odQl, FAY SAR 9 @52 dAeE 1HMFCR A% T

A=

Journal of Climate Change Research 2021, Vol. 12, No. 5-1



08
o

ol
o

oo

5, olAAE, HBdAaELR FAHEY. FYLS(farm
income) 8= BFG A2 A BAEF 3
HFYELa, 9] A E (off-farm income) H3F= FGAY
o, RRNE BT 50, G5y T LA 8L

o dbAyste). o] " A E(transfer income)d}t H]GAFA
(non-current income)2 BT AA|Z QIgt 58 T
oL} A4k FQjo] Q7] wiito] W} gle AR 7HY
St wEbA Jud EBE AR A BARF Wshs
U5 FFS AL, AP+ d ]

2
[e]
G TAES AAste] AL ¥

o)

4z
b
flo
off
1o
B>
[

-Reduce production by Photovoltaic

« Financial support

R e b e - Electrical support Farm

household
income

+ Photoveltaic installation cost

Transfer income - Fixed (no labor input, no

Non-current income production input)

Fig. 1. The change in farm household income
(Source: Author)
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AR of7]A] o] ARl FatsE A A ATANA
RS SHAT 20219 AA AYAE EHE HATc
LS APAE FYLE, BIULE, olHLS, ¥AY
A50F FAEM o] £X= PP HEYo] HAHA
%2 459 a5oltk(Table 1). =5E73AATHoNA
WS AT 20212 20309745 AAJS). shA gk
20403714 F5F EFF 2P0l o] R0l 7HHsto]
20309 0]Z9o] HIIAEL 107t BH FEES HHs)

of pepyct.

Table 1. Farm household income projection
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o7l wiEe] 7t &5 & TS e AR o
He &R 57 B 479 8 fidoE Atk ®
g YEB HEF2 = A5 ARGl S e o
FolA L glon, T2Zo| F& AE9 FFF st
1 FFol Az 7] BEol(Hd 6 ~8% FF) &
AFNME E(i=m)eld &R s7H=2TFE F7hY
Aol gt s7tas JFEAS HAst

=

A s7tas:

I= ZZFU Yii— ZZC”(ZJ)*C(ZZ];) M
joi i

+2.2275+ A
i ik

k _ 1 k—1 k k
25 =2} .25 "z fand 7}
12 12

= Y (G, xP))+ Y (WX G,)x REC,

= =1
H(&) 5745
1= 57,7~ o - el2), o
- Z%}Z}%Z
;

zi={z! .2} 2z} fand 2}

12 12
=Y (G, xP)+ Y, (Wx G,) < REC,

t=1 t=1

(Unit: Thousand won per a house)

. Projection
2019 2020(Predicted) T 0 J 050 010
Farm household income 41,182 43,098 43,729 47,364 51,334 59,043
Farm income 10,261 11,752 11,478 12,497 14,058 17,000
Off-farm income 17,327 15,963 17,094 18,785 20,007 22,404
Transfer income 11,230 13,194 12,835 13,614 14,715 16,857
Non-current income 2,364 2,189 2,322 2,248 2,555 2,728

Source: Statistic Korea, Korea rural economic institute Agricultural projection 2021.
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Table 2. Target area for Agri-PV

Total harvest area | Rice harvest area
1.4% 3.2% 12.1%

Source: Author calculation
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Fig. 2. Agri-PV financial and maintenance cost
(Source: Author calculation)
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FFE vA A HIALES ¥Y 5 ook wekA smp

% REC 7Hgjo] o2 31 2914 ohd 239 2
QAo whet M4 S0lo] A gebd 5 Utk
R R
=99 kw*(SMP+REC*7}%32]1.2)
YA ZE3.6A1 7309 * 12701 (%)
Table 3. REC and SMP price
Unit 2017 2018 | 2019 | 2020
REC price | won/REC | 123,993 | 98,028 | 62,881 | 42,000
REC ratio 12 12 12
SMP price | won/kWh 81 95 90 69

Source: Korea power exchange
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Table 4. Scenarios assumptions
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A AAE BT} § FFEAY FokE ASE APste] B
o FAAR AP JFEAE AAstaAL gt

AUt 12 @4 =951 Q= JAEER ¢S 7wt
oz HAAgitt g Pibo] fE $=90o] I F=
SMP&} REC ©he A Bt 7HEo 2 Yepfi, &
T T5 VIR 7140l stEtels Ao E 7Hgith SMP
o} REC ©7H= 2021'd 9B 7H4o] nlgfof= x|&Hh
1 7PH31a, REC 7= 128 A3t gdg 44
Hg-2 19 84k Yoz A5y, FE 2.87%, A
A717F 59 & dEjF A% 15909 2788 2ES 8
A Yo g HAgitt fAH= A7k, FE2AA,
AEYl AR 5 ¥ 1805H 9] H]-8o] £t HFG HA=
AgH & APAF Trae T AT £ s oS 59
29 gAas vEste] BLF oz APHARIOlA A
A AR 20%2 7 $HHKim, 2020).

AU 2 2= AU L 1 7P ET 3R QIAIE R HIjE
= AARI F6AY sHolA] oA g2 2%E WA, ¥
g7 A7 20802 A, AR 22 19 et
A 7Fs3t AoR 7Pgsit. AYrHEL A4 B2 7MY
Skal, REC 7F5A1= 1 #o] R 540 1.2004 142
=Rok & Ak e AU 13 Y5k H-85t
8§ 9 g QAlElE ¥t WA o Y-S AtmEc

AUl 32 AlUE]e 1 7PgHET} okste QlAlE| . vf
2 AAETE S84 SFA] o] 3.5%E =]
T, PP AL 1090 Z4, AR P 5

]

Variable Scenario 1 (Reference) Scenario 2 (Strong case) Scenario 3 (Weak case)
Self-pay
(in 180 million won 80 million won 100 million won 50 million won
Financial to build photovoltaic)
OFf-farm support Interest rate 2'.87% 2'.0% 3..5%
] Hold period 5 years, Hold period 5 years, Hold period 5 years,
feome Repayment period Repayment of principal Repayment of principal Repayment of principal
and interest 15 years and interest 20 years and interest 10 years
Electrical Electric price Fixed Fixed 5% reduction
support REC rario 1.2 1.4 1.0
Farm income | Production | Production reduction 20% 20% 20%

Source: Author calculation
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Table 5. Scenario 1 results (20 years average) (Unit: Thousand won per a house)
Total Rice area Less than 0.5 ha
Farm income 14,175 13,859 2,793
Farm income after building Agri-PV 14,172 13,840 2,792
Change -3(-0.02%) -19(-0.14%) -1(-0.02%)
Off-farm income 20,020 5,257 23,325
Off-farm income after building Agri-PV 20,655 6,901 24,690
Change 3.17% 31.27% 5.85%
Transfer income 14,811 17,206 13,725
Transfer income after building Agri-PV 14,811 17,206 13,725
Change 0(0.00%) 0(0.00%) 0(0.00%)
Non-current income 2,554 2,830 2,630
Non-current income income after building Agri-PV 2,554 2,830 2,630
Change 0(0.00%) 0(0.00%) 0(0.00%)
Farm household income 51,560 39,152 42,475
Farm household income after building Agri-PV 52,192 40,777 43,839
Change 632(1.22%) 1,625(4.15%) 1,364(3.21%)

Source: Statistic Korea(KOSIS), Korea rural economic institute Agricultural projection 2021
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Table 6. Scenario 2 results (20 years average)

S5 Z71R AU 2 2 7HgolA sease] 3¢S
© FEAEEIAE RS, ojAkg, A=z S
AL, AL A HES AUE|e 1 P FY

Al AR5 487%, B A=) 7] BTk
EL2 48.03%, ATFE 5719 5YdAEL 898 % 7}
o A4t SE(REC 7R B FoHA AL, S84
< AuEle 1 7S B9 AR A a5
3.75%, ¥ A=) B7H] BTS2 36.97%, &t 5
7t Y252 6.91% SV S8A19Y A L=
AU L 2 7HYE 71202 AlEstete] EA% Ay &
SR F3E dEo] A A FHEY ot A,
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et

4.3. \MU2|2 3 A}

AuEle 38 Auee 19 3849 2 AHA Y de
o] AjHow Luld A4S sttt o] A9 &
QAET} SIHAE LE FA Fashe Bt Uepiek
A 5945 NSRS 64n FaT 3.2%, 1] Al

() 5719 452 1668 AT -31.52%, ot

(Unit: Thousand won per a house)

| Total Rice area ‘ Less than 0.5 ha
Farm income
Change in the Farm income after 3 19 |
building Agri-PV
Change rate -0.02 % -0.14 % -0.02 %
Off-farm income
Change in the Off-farm income after
o . 1,091 2,825 2,344
building Agri-PV
Change rate 5.45% 53.73% 10.05%
Financial Electrical Financial Electrical Financial Electrical
support support support support support support
Change in the Off-farm income after
o . 975 750 2,525 1,944 2,095 1,613
building Agri-PV
Change rate 4.87% 3.75% 48.03% 36.97% 8.98% 6.91%
Farm household income
Change in the Farm household income
. . 1,088 2,806 2,343
after building Agri-PV
Change rate 2.11% 7.17% 5.52%
Financial Electrical Financial Electrical Financial Electrical
support support support support support support
Change in the Farm household income
s . 972 747 2,506 1,924 2,095 1,612
after building Agri-PV
Change rate 1.88% 1.45% 6.40% 4.92% 4.93% 3.80%

Source: Author calculation
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Table 7. Scenario 3 results (20 years average)
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(Unit: Thousand won per a house)

| Total Rice area ‘ Less than 0.5 ha
Farm income
Change in the Farm income after 3 19 |
building Agri-PV
Change rate -0.02% -0.14% -0.02%
Off-farm income
Change in the Off-farm income after
o . -640 -1,657 -1,375
building Agri-PV
Change rate -3.20% -31.52% -5.89%
Financial Electrical Financial Electrical Financial Electrical
support support support support support support
Change in the Off-farm income after
o . -591 -154 -1530 -398 -1269 -330
building Agri-PV
Change rate -2.95% -0.77% -29.10% -7.57% -5.44% -1.42%
Farm household income
Change in the Farm household income
o . -643 -1,676 -1,376
after building Agri-PV
Change rate -1.25% -4.28% -3.24%
Financial Electrical Financial Electrical Financial Electrical
support support support support support support
Change in the Farm household income
o . -594 -157 -1549 -417 -1,270 -331
after building Agri-PV
Change rate -1.15% -0.30% -3.96% -1.07% -2.99% -0.78%
Source: Author calculation
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Table 8. The comparisons of the scenario 2, 3 results based on scenario 1 (20 years average)

(Unit: Thousand won per a house)

Strong incentive scenario Weak incentive scenario
Total Rice area Less than Total Rice area Less than
0.5 ha 0.5 ha
Farm household income

Change in the Farm household

income after building Agri-PV 453 1,181 979 1,275 3301 2740
Change rate 0.87% 2.90% 2.23% -2.44% -8.10% -6.25%
Source: Author calculation
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