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Abstract In September 2022, the Ministry of Agriculture, Food and Rural Affairs announced the
'Designation Criteria for Major Vegetable Producing Areas for Establishing a Supply and Demand Control
System Centered on Major Producing Areas'. The purpose of this study was to develop a partial
equilibrium model for the wintering cabbage market using data on the wintering cabbage cultivation
area, farm selling price, and consumer price in the Jeju and Jeonnam regions that account for the largest
portion of winter cabbage production. The mid-to-long-term supply and demand outlook for winter
cabbage from 2021 to 2032 was estimated through several estimation formulae. Based on the estimated
baseline, the market isolation project and tariff reduction policy simulation were compared to analyze
the ripple effect of the winter cabbage market. Based on the study, the wintering cabbage cultivation
area was estimated to be 5,899ha in 2032, and production at 287,173 tons. The simulation of the market
isolation project showed that total revenue decreased by 2.3% when market isolation was not
implemented, and when it was implemented, revenue increased by 3.9%. The market opening simulation
estimated that there was no significant change in the cultivation area and production volume, but the
change in the import volume showed an increase more than the standard value. These study results are
expected to be useful in formulating responses to internal and external environmental changes caused
by market isolation projects and additional market openings, and in preparing production and shipment
management measures to stabilize the supply and demand of winter cabbage.

Keywords : Cabbage, Supply-Demand Model, Mid-long Term Outlook, Tariff Changes Simulation, Market
Isolation Project Simulation
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Fig. 1. The Structure of the Cabbage Supply-Demand
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O Mz 25 Yl XHHA (ha)

LOG(ACR_J) =3.5839 + 0.4382*LOG(ACR_J(-1))
(3.7413) (3.5584)

+ 0.2601*LOG(NFP_WA-1)/GDPDEF(-1))
(3.7925)

+ 1.635*LOG(NFP_F(-1)/GDPDEF(-1))
(3.6290)

- 0.4382*LOG(INPUT/GDPDEF)
(-2.2209)

- 0.2954*DM_ACR_]

(-2.2209)
R%: 0.77, D-W: 2.00, SAMPLE: 1996-2021
o]7]4, ACR J: A5 4% Gl A2, NFP_W:
A5 FHlF w7lw71E, NFP_F: 7Rl s7ha
uj7}2, INPUT: 441714 GDPDEF: GDP tl&d0]
B, DM_ACR_J: Hu¥497, 99, 04, 10, 14, 19)

O MY g5 Al HHE (ha)
LOG(ACR_N) =1.4692 + 0.6924*LOG(ACR_N(-1))
(1.7450) (5.3345)
+ 0.3117*LOG(NFP_W/(-1)/GDPDEF(-1))
(2.4278)
+ 0.3117*LOG(NEP_F(-1)/GDPDEF(-1))
(1.7371)
- 1.0321*LOG(INPUT/GDPDEF)
(-2.1790)
- 0.3936*DM_ACR_N
(-2.6291)
R% 0.81, D-W: 2.21, SAMPLE: 1997-2021
o7]A, ACRN: X €% s Auiws,
NFP_W: 9% s s7Hiol714, NFP_F: 7Rl
% 7174, INPUT: 4474 GDPDEF: GDP
tjZdolg, DM_ACR_N: ©ju#497, 00, 01, 03,
04, 05, 13, 17)
O Mz g5 Qi H4ale (kg/10a)
LOG(YLD_J) =23.7098 + 0.7144*LOG(YLD_J(-1))
(3.7413) (9.1493)

+3.3012*LOG(TEC) + 0.0215*TEM_J10
(1.7661) (1.9212)
+ 0.0025*TEM_J13
(0.2469)
- 0.1401*DM_YLD_J

(-6.0906)

R* 0.90, D-W: 2.10, SAMPLE: 1981-2021
o714, YLD_J: A5 &5 FHls @<=, TEC: 71&¥
4, TEM_NI10: A5 9% FiE H47] B4/,
TEM_N13: AF 45 ¢ 57 "2,
DM_YLD_J: 51|97, 98, 16, 17)

= CIASIA

LOG(YLD_N) =-128.5544 + 0.5909*LOG(YLD_N(-1))

(-2.1932) (4.6901)
+17.1256*LOG(TEC) + 0.0516*TEM_N10
(2.1933) (1.7526)
+ 0.0209*TEM_N13
(0.6587)
- 0.2095*DM_YLD_N
(-7.0802)

R* 0.82, D-W: 2.27, SAMPLE: 1981-2021
oj7]A, YLD_N: A €% ¥lis @<, TEC: 7|&
W=, TEM_N10: 2d 9% s 8471 Ha7]2,
TEM_N13: g 9% s 887 Harl2,
DM_YLD_N: ©u[¥487, 97, 98, 14)

0O 28 YHiF =77t (won/kg)
LOG(NFP_W/GDPDEF) =-0.3728
(3.7413)
+ 0.6924*LOG(NCP_W/GDPDEF)
(16.7316)
R%: 0.94, D-W: 1.58, SAMPLE: 2001-2021
oj7|A, NFP_W: €% 85 s7kil7k4, NCP_W:

95 PE 2uAHE

AN ZAEIA

O €3 s 7H4A=484(won/kg)

LOG(NCP_W/GDPDEF) =-4.8654
(-1.6801)
+ 0.2601*LOG(PD)
(-2.6483)
+ 0.3204*LOG(IMQ_P/GDPDEF)
(1.7230)
+ 0.3117*LOG(PDNIC/GDPDEE)
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(2.2811)
+ 1.0321"LOG(NCP_F/GDPDEF)
(4.1938)
- 0.4223*DM_NCP_W
(-4.4003)
R% 0.71, D-W: 2.34, SAMPLE: 1997-2021
o714, NCP_W: €& 45 A8[X7H4, PD: 1919
AHEEE, IMQ_P: s 94714, NCP_F: 7+ i
282714, DM_NCP_W: Hu#H=05, 08, 15, 19, 21)
O g5 dtiF &= (ton)
LOG(IMQ) =6.7069 — 2.5170*LOG(IMQ_P/GDPDEF)
(2.7446) (-2.3730)
+ 2.5117*LOG(NCP_W/GDPDEF)
(3.1926)
- 5.0120"DM_IMQ
(-5.0772)
R* 0.70, D-W: 1.77, SAMPLE: 1997-2021
of7]A, IMQ: ¥lE 4%, IMQ_P: Ful& =7t
4, NFP_W: €% ls s7Hi714, GDPDEF:
GDP tlEdloJg], DM_IMQ: Hu]¥#4(97, 98)
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Table 1. Review of Model Stability (2017-2021)

Spec. MAPE RMSPE Theil'U
Cultivated Jeju 9.72 1031 0.049
Area(ha) Jeonnam 8.15 11.49 0.063

Yield Jeju 3.33 3.69 0.018
(kg/102) Jeonnam | 14.04 14.33 0.071
Farm Selling Price 3.39 5.00 0.026
Consumer Price 8.35 11.09 0.048
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Table 2. Winter Cabbage Supply-Demand Outlook

Cultivated Area(ha)
Spec.
Jeju Jeonnam Sum
2021 3,017 2,567 5,584
2022 2,918 2,404 5,322
2025 2,934 2,453 5,387
2032 3,262 2,637 5,899
Production(ton)
Spec.
Jeju Jeonnam Sum
2021 125,125 131,751 256,876
2022 123,735 128,360 252,095
2025 127,757 135,023 262,780
2032 142,073 145,099 287,172
Spec. FarmPriSceelling Consumer Price ;S;i(;rtty
(won/kg) (won/ke) (ton)
2021 675 926 4,450
2022 699 959 4,804
2025 776 1,124 5,214
2032 899 1,314 8,103
6. 2 i M AEY0lM
AP0} 397 3 AU AL, FF A
AN U ATpe) R Al Sstol
BHAIEY || 7Hsdt HPor LS. olEH
& AFA9|Z(Ex Ante Forecasting)& AA|5ta] 7]1E4
FALE A2 BAS vt EE Sl 3
S AR ARRlo] o]FofA L U1, WAIQ] - FH

27% 1170l A|gk, F& A AR 4= glokar
o] FYAIEHC|AE AT AIAE] ARi9
3% ARAY7L o]Fo|AA] g AL et AFAE
AP 2v) A B Y T AlveE &2 45t
o).

AR A AAE i B2 Y
2 3.3m9 2,900902 s, FgH9l
Tk otk AR - BAIZE 50%<15tst
e Ao HEH 9] T AU & stk

AU 2 12 202295-H AFAE AFGS AAIsHA]
A5 AlEdoldst 3471 g3 ZAto|th
202292 7102 ApfHAL 5,322ha® 7€ AYE
o 6.0% SV 2o AYEUY, AR 267t
7333802 6.0% 37t s7Hai7H42 6999/kgo &
7.2% 31, B7tE5YL 1,7359 Yo7 3.0% shst

20214 7]
Q] HgL

‘3
pul

o}o}o.
o=
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Table 3. Projection by Scenario I

Cultivated Producti Farm Selling
Spec. Area ro(tuc)lon Price
(ha) on (won/kg)
Base Line
2021 5,584 256,876 675
2022 5,322 252,095 699
S Revenue Subsidy S
pec. (10 million) (10 million) um
2021 1,733 28 1,761
2022 1,762 28 1,790
Scenario |
Cultivated . Farm Selling
Spec. Area Pro(ctiucglon Price
(ha) on. (won/kg)
2022 5,643 267,333 649
Spec Revenue Subsidy Sum
pec. (10 million) (10 million)
2022 5,643 - 1,735
Table 4. Projection by Scenario II
Cultivated Producti Farm Selling
Spec. Area ro(tgrcl)mn Price
(ha) (won/kg)
Base Line
2021 5,584 256,876 675
2022 5,322 252,095 699
S Revenue Subsidy S
pec. (10 million) (10 million) um
2021 1,733 28 1,761
2022 1,762 28 1,790
Scenario II
Cultivated X Farm Selling
Spec. Area Pro((iucglon Price
(ha) on (won/kg)
2022 4,999 236,857 756
S Revenue Subsidy S
pec. (10 million) (10 million) um
2022 1,791 53 1,844
AdEelE 20224%8 AgAe Adg

o=
76]"!_'5._

(11.4%) =¥319S AlEdolAst $47] =5
Aot} 20229 7|E0F A A2 4,999haZ
718 HAYGHEG 6.1% A% A2 HAYE T, A
2 2349 6,857E0 % 6.0% A4, B7IHHIEL 756

Y/kgO 2 8.2% A%, 725U 1,8449 o=

o
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3.0% 45steek. AR ARG Fste] A7)
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Table 5. Projection by Scenario III

Cultivated . Farm Selling Import
Production X X
Spec. Area (ton) Price quantity
(ha) (won/kg) (ton)
2022 5,322 252,095 666 6,939
2025 5,301 258,430 757 7,085
2028 5,527 268,590 800 9.340
2032 5,793 281,767 875 11,001

AUE L1l 202295 IA7E 50% QAsHE B¢
£ AlETolAg 7] e At Aol 20329
S 7|20 AufHA2 5,793haZ 7]& AgHT} 1.8%
Tagt AoR AYEA, YARF 285 7,173E02
1.9% &4, U 19 1,001E0F 35.8% 271, 57t
Wi7bAE 8759U/kg Q& 2.7% ShEteRlth

Table 6. Projection by Scenario IV

Cultivated . Farm Selling Import
Production X X
Spec. Area (ton) Price quantity
(ha) (won/kg) (ton)
2022 5,322 252,095 666 6,939
2025 5,301 258,430 757 7,085
2028 5,527 268,590 800 9,340
2032 5,793 281,767 875 11,001

AUEI_VE 202295 E IA7F & HHFES B¢
£ Aol Aet F47] a2 ARt ZAdtelth 2032
| 71E02 AuEEe 5,665haZ 7|E HAgETt
4.1% AT AoE HAYEQL, PAreFS 279 5,720
EoZ 41% T, £YFE 19 5422802 90.3%
27}, 7 E L 8469 /kg 2 5.9% Bl
A st AlET ol He A9 AuiHA, Bi, SRR
7t 59 ¥ske 37 ¥ Ao BHHYo 4=
YS7HES] Hist & o2 EAE9

2 oA didi Al EdHste] B8 et 4
s YHiF 97 FEAY B 7SO 45 &
i F50] £S5 wgsh] sl Fed 2P (Partial

Equilibrium Model)2.2 7Wdolal, FEjE &4} A&
dlo]Ad(Dynamic Recursive Simulation)°] 7Fs3He
5 AASH

45 Fis 3371 849 23 20324 AEEE
<2 5,899hal =2, 2021 thH] 20329 5.64%7 S7Vst
Aok AARFY] A9 20219 o] 20324 11.8% 57t
3 28%F 7173828 YEylth w7HR7Ae] -
20214 675%¥/kg, 2032 899¢/kg2 & 33.2% 5
IRt AHRFEL 20219 9269¥/kg, 20234
1,3149/kgo 2 41.9% 5ottt +dd= 20214
4,450E004 20329 8,103E2.2 F75Ict.
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