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ABSTRACT : The food self-sufficiency rate of agricultural products in Korea, excluding rice, is around 20%, and the government is
promoting various policies including a Multiple-Purpose Utilization of Paddy Fields project, to increase the self-sufficiency rate of
major grains. The project for Multiple-Purpose Utilization of Paddy Fields is being promoted as a part of a program to create
farmland infrastructure to facilitate the cultivation of crops other than rice in rice paddies, and pilot projects were started in four
regions in 2020. The purpose of this study is to analyze the economic effects of the pilot project for Multiple-Purpose Utilization of
Paddy Fields, and to propose policies to increase the effectiveness of the project. In order to analyze the economic effect, we
estimated the change in farm income generated by switching from rice to other crops, and measured the effect of welfare change
using the Equilibrium Displacement Model (EDM). As a result of the analysis, social welfare is expected to increase when the pilot
project for Multiple-Purpose Utilization of Paddy Fields is implemented, and the income of the beneficiary farmers is also expected
to improve compared to that of single-cropping when double-cropping is implemented. However, it was found that the economic
feasibility of the project differs depending on the crops converted. Juksan-myeon, Gimje-si, which is an area where soybean
production was successful, was analyzed from the viewpoint of increasing the economic feasibility of the pilot project. Their success
factors were analyzed into four major factors: infrastructure, farming methods, education, and collaboration with local agricultural
organizations. If such a success story can be utilized in the future project implementation process, it can contribute to the
improvement of farm household income and national economic welfare.
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Aot Qe FAlolth =9l 199 Azt B AH[RRS
20209 7] 57.7kgC 2 A& An|go] JF wWord 1970
WAH(130.3kg)oll H|SH 55.7%(72.6kg) 7+g Aokt o
710 71et F7HA] EFt WA FF LHF FA] Ta
o= FAIE Hoj 20208 A7 ¥ AH]Fo] 66.3kgO
2 104 <1 2011d0] HS) 15.6% FAF Ao=E U
W Th(Statistics Korea, 1% 97t F=+AH|FF). 3HH, 2010
Ur ASREEL 54.1%F o, 201593} 2016WS A
QI 50%el mEots 2 RAstL lon, 55
20199 % AFEL 458%= T 109 B9 7P e
FEolAth FFE AFES BEH 20199 V|EeE &
I N7 AFEL 77 92.1%, 1052%2 =2 S22
Hol: v, Halet 28 747t 47.7%, 26.7%, &5:5=9}
go 7k7t 3.5%, 0.7%E WS We £zow HyEQlc
(MAFRA, 2021).
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ke A0R, =& 2~3d7t o g HIlslo] HAE
Aufsta oA =082 Hkste] 2~3d 7F BE Al
Sk AARRL HASSE M) oItk ol#gt WY
= A48T A% = EYY f71=0] FES A5 =
1, =04 Tog AeolH AERIT e Hol 4
4Hdo] SHid But oyl Fxe} HeiFe] HAT &
UTHYi et al,, 2018). SHA|TF o]=3t o= Bkl
=AY & AE9 Be F50| vttt 71Ag
7b gAY E7Rse A7 Bol = BEE Al 2
Al 35t=A] Eoboit.
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o

filo

W

Aot Fol= oF 3Fo #Hsk
T AEE A5 H8o=2 AT 4= Qe WRlo] 1Y
TARRE A==, KRC (2012) 2 KRC (2014)=
et w7l gu] AHE 2451 HEE SASE
foted XHESF AFFY oS Atsta, 7|eZ]
Al wietof] #sto] =95ttt FAH-EIAIE Y A9
o} AA| AFAstol Tt Y ATKYi et al., 2018; Kang
et al., 2019; Min et al., 2020)°|4= =X HL3} AlQo|
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ARA ZS SAANE & JSe B :

SAHESARlo] ghdhs] =9EaL AR F319] E8
o] A7|Hol| weh, 2018 HAEE AFA HEAFE
(55ha)efl A AlHARRC]l AN, IO 23 W A
oy ‘Ei=ro] ATtE RARRE S £ A HAT
(Korea Farmers and Fisherman Newspaper, 2019.03.22.).

20209°1= SHSAAER sAEEAE A S5
A3 470 A7 A Eel F 203.9ha0] HAS HiFo =
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Table 1. Cultivated crops and area near the pilot project district

€3 AlHARIe] A

Agrix DB (Myeon) 2021 survey (District)
Crops Area (ha) Percentage (%) Crops Area (ha) Percentage (%)
rice 462.5 41.7 rice 17.8 84.5
maize 103.3 9.3 bean 1.3 6.4
ginseng 87.2 79 maize 1.2 5.8
Buchang district bean 82.8 7.5 rye 0.6 2.8
rye 60.0 5.4 red pepper 0.1 0.6
others 313.1 28.2
Total 1,108.9 100.0 Total 21.1 100.0
Estimation result of rice cultivation area in the district : 30.1ha (59.5% of pilot area)
rice 1,017.4 54.1 rice 20.0 87.3
watermelon 197.6 10.5 bean 1.5 6.6
forage 100.5 53 unhulled barley 0.8 35
Sugok bean 60.5 32 red pepper 0.3 1.4
district unhulled barley 52.5 2.8 sesame 0.3 1.1
others 452.5 24.1 others 0.4 1.7
Total 1,881.0 100.0 Total 22.9 100.0
Estimation result of rice cultivation area in the district : 35.5ha (69.0% of pilot area)
bean 1,697.1 45.8 bean 27.5 79.5
rice 531.6 14.4 rice 7.1 20.5
unhulled barley 487.7 132
Okseong forage 423.8 114
district barley 399.9 10.8
others 161.4 44
total 3,701.5 100.0 total 34.6 100.0
Estimation result of rice cultivation area in the district : 9.4ha (18.6% of pilot area)
rice 449.9 36.9 rice 35.8 772
peach 147.5 12.1 watermelon 7.4 16.0
bean 116.9 9.6 bean 2.3 4.9
Humi watermelon 85.6 7.0 pumpkin 0.4 1.0
district apple 47.5 39 red pepper 0.4 0.9
others 371.8 30.5
total 1,219.2 100.0 total 46.4 100.0

Estimation result of rice cultivation area in the district :

37.9ha (72.8% of pilot area)

Source: Written by the author referring to the AGRIX DB and the 2021 survey
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Table 2. Project cost by district per ha and Change in additional income by crop compared to rice income

Unit: ten thouosand won/ha

Buchang district Sugok district Okseong district Humi district
(rice income: 566.3) (rice income: 541.9) (rice income: 664.0) (rice income: 547.8)
sweet potato 1,088* (grer::}i;ise) 1,775 (gr;ﬁgise) 1,608 sweet potato 983
fall potato 979 sweet potato 988 sweet potato 660 fall potato 375%
alpine potato 457 (op:;aitz‘; ¥ 962 (opg:if'leel 0 378 (Opf:;iézl " 334
maize 251 spring potato 709 fall potato 277 spring potato 92
spring potato 242 fall potato 131 spring potato 44 bean -44%
bean -63%* bean -38%* bean -161* unhulled barley -208
unhulled barley -104 unhulled barley -301 wheat -465 barley -344%
barley -363* barley -342 barley -486
wheat -375 unhulled barley -495
malting barley -390
Asterisks: In the case of this crop, there was no regional data, so national data was used.
Source: Written by the author
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Table 3. Analysis of economic feasibility by district and crop in case of specialized conversion to a single cropping

Unit: ten million won

Classification Buchang Sugok Okseong Humi Total PV total B/C
Cost 120.0 120.0 126.0 120.0 486.0 - -
sweet potato 254 46.6 4.8 213 98.1 2,144.0 4.4
maize (open field) 7.5 339 3.5 12.6 57.6 1,113.8 2.3
fall potato 294 4.6 2.6 14.2 50.8 40 983.0 2.0
I:g;ye spring potato 73 25.0 0.4 35 36.1 years 698.9 1.4
bean -1.9 -1.4 -1.5 -1.7 -6.4 -1243 -0.3
unhulled barley -3.1 -10.6 -4.6 -7.9 -26.2 -507.2 -1.0
barley -10.9 -12.0 -4.6 -13.0 -40.5 -783.7 -1.6

Asterisks: Total operating period is 40 years. The social discount
Source: Written by the author

rate is applied at 4.5% until 30 years, and 3.5% for 31-40 years.

Table 4. Analysis of economic feasibility by district and crop in case of specialized conversion to double cropping

Unit: ten million won

Classification Buchang Sugok Okseong Humi Total PV total B/C
Cost 120.0 120.0 126.0 120.0 486.0 - -
maize+bean 327 34.8 6.2 372 110.8 2,208.9 4.5
spring potato+bean 25.1 38.5 3.0 15.2 81.8 1,794.0 3.7
.Yearly barley-rice 15.6 7.6 0.9 8.7 32.8 y::rs 713.8 1.5
Income barley-+bean 13.5 6.4 0.0 7.5 27.5 589.5 1.2
wheat+rice 5.6 5.3 1.1 4.7 16.7 369.8 0.8
wheat+bean 35 4.1 0.2 3.1 10.8 245.5 0.5

Asterisks: Total operating period is 40 years. The social discount
Source: Written by the author
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AALsHd, EAAHZ2 A7 AHL 1799 4,000
T Yo B/C H[&2 3709, Hej+HQ] dA7HA] &
olo 719 38005 YO F B/C H[EL 1.5, HE+Z9 &
A7FA] FAB-L 589 9,5007F YO F B/C H|EL 1.20]
o oo R WHH, dW+g 59 FAEAAY H$ BIC
H|&o] 1.0 of5t= YEHET

76 SEAE H28H M2, 2022

rate is applied at 4.5% until 30 years, and 3.5% for 31-40 years.
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Figure 1. Changes in the agricultural products supply
curve following the implementation of the
Multiple-Purpose Utilization of Paddy Fields project

ES= &, LPr+ €, S, (10)
ED=n, EP, +n,ED, (11
EP, :'yEPf-l-(l—y)E’m, 12)

2 AFollM= A &99 A anEA sAEE
st AHARRIC] XggH o]F I ALSA SRS
AP (ex-ante) O &2 A E3cE. BAH A ATt BA
HA FAC W2, T 10d2011~209) 7t -$-2uet
9] AR WAL FHHF 1657 2 haZ =2 897 9 ha,
W2 758k 33 haolth WRH, 2 APHARRISY WA
200hao] EIstTt. &, AIHARY WAl ZF A4 50ha
o] HAZ Ut AA HAHA Aol HFZ |
£ mmet O T AR AR WE AH[AIYJo] W3}
2 g1, 8 FADyE FBEACE 7Pgdh mEbA
2 ARANRGSY] AE]A] AT 4R of (Producer
Surplus, PS) H3lolA ¥t Ao=w & 4= Qrh

ARG 7 & AL ST sA9 &84
E4= JMAsSte = A 2 AE 7 AejRge] 9
5] 7Fsstth Aolrh 1L A3t s7be o|HAE AEF
o8 NPT ¢ floH, 3F FAo] $&50= olsd
UoH, o|F ZASFSHH Figure 13 Zth AFY AlF A,
AR FF JAW), F7HEP), FEHQ) 7=
o= *“*}X}(iﬂ)olﬂL e A WHoltt. AFY Al

Y T I A2 S50 olFIi, IFF2

aL
OT; o H » OH O1-

~Q'o& F7k5t, AaRel HZY Bl Hek
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9l M #RIsto] ofg} AL Ewolzty 7Mgsh o]
of wel Bmd 002 ATt EA, HAHES AHA
dog ZHE o] WAYsHy] wiol| FEE AufHZo]
Ao, SARE 35 49 olF 82l(s)e= A8
S Atk A, BARE 7HE 8RR A JFS
u| XA F5l7] 2o EP= 002 AA3) oA o
3 7t 9 JA| W QleEg EP, ED, Em
2 L% 0ol o] AS ¥ FF WS (12=
ES=e ES,AH @=3toto] @ 4= Qlrt
3 AT 8 FAo] 3 QoA AFolztd
59 W& ©®EAS ol8oto] A WHIAES A
S Sty & A9 7Y AR Qe 3
o] £H(Z2 £F)0Z o|lFT AP, BAAYo] W
SHE(APSE 7] 4B7HA(R), Q). 35 IA
ols BE(ES,), w37 WHSE(ADPI TFF HShE
(AQY FTFE wh=th o] wf, BAERFYo] HIHE(APS)
< off 4 (13) ¥ (9= #7|"rh & A7oA= 7H8
E2 Qs Apret EP7} ‘0o|BR B A9 A4kt o
o] 9] AAAl2 7tEFsHA HEHETHMin et al., 2020).

TR o
o o

o

APS=(AP—ES.P)(Q"+05AQ) (13)
= P'QUEP—ES,)(1+0.5EQ)

APS=—P'Q"ES,(1+0.5EQ) (14)

F8 Bl 27] ghe A5 fste] sHSAE
“TL: %7%]%: f}j—%llo_—oi%%ﬂh /d'é‘gﬂ:]l é'l g @E—Eﬂ_%
o} E3], 2 EAME 20206 T EA AJFo] w2
Eﬂi}% 1053}7] -Or]'C_T]—O% 7]%— /}‘l'c:)‘g Qﬂlﬁ__g ;‘é]!.i—a—]_?&q_
SIHEA RS Fa3% Wg} 7k shue 71E9 WE
AE2AZ HAegs Motk 20108 olF g
s 7H"EEAY A7 MeHEA AlY a2t vkg

o] &9 Fro] wie A FAHEHU g &,
Cho et al. (2018)7} Kang et al. (2019)941%= ZFz} 0.111
2 0.188 HEt. ¥, THKEA Al slofA & 359
7V2 AL olET}t IH, Seo (1999)7 Sakong (2010)
247y 03752 021382 FHotich o|Ex Ak ®3t
o wWetA I35 AT AdFs] Aol vt ol ¥HE
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AEA7E 578 £58 HAske 7152 +dsHA Ho

(2010)9] Hatgrl 02952 AAsHRct. 2 FEE 2
#2 = #o HEEA U
o7|Ae A& AlAR] g&d ol & YA
£ TAEE dAEC] A2 A4S 2T &+ e
A SRS 245 oln 240l B ot
TFEoiit HEe R AeEe AE2 B, S
Ay, Fold, ojRAor HoHe ARe= T T4, H
A, HAd &5 7|E 508 FESIAT 4 st
W2kE At mE 4 S7HS & At gl
e A ado] ojn] ZetElo] ALEE] gt &
=01, oA Hez JgEE 5, B Aol 007
ool FA¥o] HAstH, B AR EoluA EHof
80| S7oHA €t ol wet 24 Wsl 2 ke

4 Z7N0IA B T4 F7MNe AgoRs Ane

fr (& 1

fr o o o Hov O

ﬂri%‘tﬂf S 24 2 o2 Ao gEeg &
sk A9, T 2 AL By £02 34 3t
=9tom, B/IC Hl&2 29, 24, 23, 122 EAHc} &
oz & 53] AeE AS Azt 79 52008 A9
Aol S7IskR e, 409 Bt F 1459 53008 A9

FAYo] F7Felolth &5 A% 69 2,8009 ¥ H 40
9 2 1219 51009 949 A F7F A= Azt 59
8,2008F ¥ & 4049 7+ 1139 53009k ¥ &A IUL
Hels Ak 39 800wt ¥ 9 40 7F 599 59009 ¥
9] 20| F7Ht Ao & FAE T

g, o|m&t E3te] A%, T S AEAA 4
F A% BIC H&2 40208 ¥ F49] AFAA] B/IC
H& 1.1Eth 38) o] o $40] ¢ IA F7eh=

o8 FEAEHSY B F4HY ARAAE A% 29
7,8005F o] F7Fsto], 40| 7+ 539 7,800%F o] 48
o] Z7kstR o, T 4 AFAA= ATt 109 3,000
gk Qo] F7kske] 408 7F 1999 3,1008 €] o]
S71olele. mgte g Hd £A52 &8 4 S Ao
2 qAEE 2R AAZ AgEtd A7t 3 S
£ 39 8,1005F Yo = 40 7F 739 6,4005F o] T
o] Z7loh= Ao E FA I

A5 F7HAT ARJH|E A4IRE B/C H][E2 4.67%0]
ARk, A F7HEE ARGEIE AARE BIC HIES
1.5(Table 6)Z ZAX}7} vlw& 2 Holty, HAAY A
A 219 BE AET W 8% FuARRE &
|H= oA AAe A 821 HEsSIL A9
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Table 5. Parameters by crops for

U 34 dste 5

EDM anlaysis

3 SAHLS AEAe] AR A B

Classification Bibliography (Source) Value (unit)

Price 2015~2019 mean price (MAFRA) 2,047won/kg

Rice Yield 2016~2019 crop yield by Si, Gun (KOSIS) 5,288kg/ha
Supply elasticities Seo (1999) and Sakong (2010) 0.295

Price 2015~2019 mean price (RDA) 1,147won/kg

Barley Yield 2016~2019 crop yield by Si, Gun (KOSIS) 2,423kg/ha
Supply elasticities Cho et al. (2018) 0.216

Price 2015~2019 mean price (RDA) 1,035won/kg

Wheat Yield 2016~2019 crop yield by Si, Gun (KOSIS) 3,658kg/ha
Supply elasticities Cho et al. (2018) 0.216

Price 2015~2019 mean price (RDA) 568won/kg

Maize Yield 2016~2019 crop yield by Si, Gun (KOSIS) 4,989%g/ha
Supply elasticities Cho et al. (2018) 0.223

Price 2015~2019 mean price (RDA) 1,388won/kg

Potato Yield 2016~2019 crop yield by Si, Gun (KOSIS) 24,165kg/ha
Supply elasticities Cho et al. (2018) 0.285

Price 2015~2019 mean price (RDA) 1,807won/kg

:;::2 Yield 2016~2019 crop yield by Si, Gun (KOSIS) 15,273kg/ha
Supply elasticities Cho et al. (2018) 0.285

Price 2015~2019 mean price (KOSIS) 2,781won/kg

Bean Yield 2016~2019 crop yield by Si, Gun (KOSIS) 1,762kg/ha
Supply elasticities Cho et al. (2018) 0.204

Source: Written by the author

Table 6. Welfare change by Single and Double Cropping through EDM analysis

Unit: ten million won

Classification Crop Cost Yearly welfare change | Welfare for 40years B/C ratio
Barley 30.8 5959 1.2
Potato 58.2 1,125.3 23
Single crop -
Mazie 62.8 1,215.1 24
Bean 486 75.2 1,455.3 29
Rice 27.8 537.8 1.1
Double crop
Bean 103.0 1,993.1 4.0
Maximum income 38.1 736.4 1.5

Asterisks: The maximum income is
and Humi districts.
Source: Written by the author

o] the FoIAL HAEEI A A
ol Fste] =ofska,

QFA] Table 33} Table 404 Z=HH -
S8 B3 A3 Y RO 4SS
ZpptEoltt &, 57 &5

composed of maize + soybeans in Sugok and Okseong districts, and sweet potatoes in Buchang

fL

AAES

B

i)

Vg AeEe AR AAe See3oE aidEn. 1
U FHH g FA A4, 5714 AH o 5 571
A Al ool whet A Ao Jks 71 80
sttt 7, SEuEe] g AEiY 7AISeE uis
=0 LZ(Kim et al, 2012)01H, AAZ 100% D 714
A 7hsEitt . 467 Shok(segye.  2021.02.05.).

AHYE AT

‘I_E'. 4=
geie A wa) A 1970802E AAsE 218 JER 74
=L A= k) SI71 A= o] AtHKorea JoongAng Daily. 1978.06.21.).
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Table 7. Comparison of changes in income and welfare by cropping and crop during project implementation period

(40 years) Unit: ten million won
Single cropping Double cropping
. . Barley Potato Maize Rice Bean Maximum
Classification
Unhulled Spring Maize Bean | Rice+ | Rice+ | Beant | Bean+ | VYalue
Barley Fall potato
barley potato (open field) Wheat | Barley | Wheat | Barley
Ingf)ne 784 -507 699 983 1,114 124 | 370 | 714 | 246 | 590 | 2209
W?g;‘re 596 1,125 1215 1,455 538 1,993 736
(B-A) 1,103 1,380 426 142 101 1,579 168 -176 | 1,747 | 1,403 -1,473

Source: Written by the author

Table 8. Economic Analysis of Farmland Generalization Project According to Change in Yield of paddy field soybean

Unit: kg/10a, ten thousand won, percentage

Yield 174 240 270 280 381 469
- . P; fiel i Excellent P i ksan-
Standard Current average | Rice income | Surplus point addy Ale.d soybean production | Excellent Production Ju‘ sa}m n?yeon,
specialized complex level Complex level Gimje-si case
Revenue 773.1 1,066.3 1,199.6 1,244.0 1,692.7 2,083.7
B/C -2.27 0.00 1.03 1.38 4.85 7.87

Source: Written by the author referring to KOSIS and Rural Development Administration (RDA) statistics
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Hoks w3 Aidel e Joide ST ot
of stz & FHEHA W8S 38 Y| AohE WY
sto] AtE. Ak flstel 8-35 A FHE 7t
ok, I FAol FBoR olFdh: Hro wet
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Fo & FTHEOR SfAEct. ojuf AR Yol
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o, ARE SHA AT A 713H18S EFRE of
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A2 29F 1,366ha® ek A9 St A2 F(5,261ha),
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A 159 AEoE T2 Aotk

ol T &5 Tt °lFE Ae s T A
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o webd] ARBjEOR F4 WS 7S
249 ARAA £Ue TestE, BA A5 S
W olsolAA 57t I £3L olTo] W B

sl2 B8 SAM8sH ANEAAS AAH ww BA

taA; gk
THSA R AFAESSEIAY AHE T
FH5E7] fIste] 20219 A13] ARG S AAFEA]
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ojch. Adtha] A Zx, B € S A= AAH
3% AGAY Hd T 10a F 38%e7HA] F7toF L
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Table 9. The 1st Domestic Soybean Excellent Production Complex Selection Contest

Si-Do Si-Gun agrlcultzllrgr :a(;rforatlon —
Gyeonggi-do Paju-si 23
Chungcheongnam-do Boryeong-si HE5AFIAN G 2T A
Chungcheongnam-do Boryeong-si 9153
Chungcheongbuk-do Goesan-gun YA Z A =2 S o] Encouragement prize
Jeollabuk-do Jeongeup-si =53 sl Exzzglilgl; 15223
Jeollabuk-do Gimje-si ol 23] EX;zlll]i;t 1 g;lze
Jeollabuk-do Gimje-si AAAFeH0.031e 2P Q) Most excellent prize
467kg/10a
Jeollabuk-do Sunchang-gun AeA=H
Jeollabuk-do Sunchang-gun FRI IS EE
Jeollanam-do Yeongam-gun 458 Encouragement prize
Jeollabuk-do Jangseong-gun FeH YD Encouragement prize
Jeollabuk-do Haenam-gun oA =2 eHHI
Jeollabuk-do Hwasun-gun =4
Gyeongsangbuk-do Sangju-si Ura|gs2giel EX; 218112; 1gralze
Gyeongsangbuk-do Gumi-si AMEFs2THEY Encouragement prize
Gyeongsangbuk-do Yecheon-gun U] @l
Gyeongsangnam-do Sacheon-si A 52U Encouragement prize
Gwangju Buk-gu AR =56
JeJu-do Jeju-si LLECRS R el o]

Source: Written by the author referring to MAFRA (2021.12.12)
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