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Abstract This study was carried out to find reasonable cultivated area levels and mid-term and long-term
outlooks on the supply-versus-demand for winter radish in the Jeju region. For this purpose, we
specified supply-demand models of partial equilibrium and dynamic recursive simulation structures. The
stability of the supply-demand models was reviewed using RMSPE, MAPE, and Thiel's inequality
coefficient. The prediction values for cultivated area, production quantity, consumption quantity, and
wholesale price were evaluated and found to have favorable results. We tried simulation analysis to find
the reasonable cultivated area needed to recover production costs and agricultural business management
costs. The simulation results show the cultivated area of winter radish should be reduced by 476.6 to
2,076.6ha. It is expected that this study can be used as basic data for policy making on the production

side, such as finding the reasonable cultivated area for winter radish in the Jeju region.
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Table 1. 2015~2020 Yearly winter radish production

and price
Cultivated Land | Yield product Price
(ha) (ton/ha) (ton) (won/kg)

2015 5,710 67.1 369,698 660
2016 5,378 523 263,976 648
2017 6,441 46.1 291,710 585
2018 7,746 51.3 390,504 316
2019 6,073 65.4 390,373 419
2020 5,990 63.0 361,000 337
average year 5,964 54.6 353,195 550
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Fig. 1. Supply-Demand Structure of Jeju Winter

Radish
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Fig. 2. Review on the Tracking Power of Main
Variables
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Table 2. Review of Model Stability (2018~2020)

Cultivated Production |Consumption| Price

Area
RMSPE 2.26 2.26 2.12 16.40
MAPE 1.96 1.97 1.84 12.08
Theil's U 0.01 0.01 0.01 0.09

Table 3. 2021~2030 Winter radish Supply-Demand

Outlook
Average
Cultivated| annual Import |[consumptio .

product . Price
year | Land rate of Gon) quantity| n amount /ke)
(ha) change on (ton) (ton) won/ks

(%)

2020 | 5,990 1.9 361,000| 29,223 | 384,113 381

2021 | 5,853 =23 |354,990| 27,719 | 379,385 394

2022 | 5,757 -1.6 349,149 28,226 | 374,051 408

2025 | 5,693 -0.4  |345,245| 29,944 | 371,866 449

2030 | 6,049 1.2 366,833| 32,899 | 396,409 515
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Table 4. Criteria for setting the production cost of
winter radish

assortment detail

interim
expenses+hire+Consig
nment farming
expenses+employment

Rural Development
Administration, 2017-2019,
regional agricultural
income data, Jeju winter

operating
expenses(A)

labor cost radish 3-year average
operatin; .. Lo
. P 8 Results of investigation on
production |expenses(A)+own labor| . X .
) R winter radish production
cost(B)  |cost+capital service

and distribution costs
cost

Results of investigation on
winter radish production
and distribution costs

distribution
cost(C)

washing cost+logistics
cost+listing fee(7%)
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Table 5. Resonable cultivated area and area required
for reduction of winter radish produced in
2021

. |natural i
vield Redu?tlon reducti policy
(ron) required target

area(ha) (Ei) (ha)

product]
ion
cost

(won/kg)

Resonable
cultivated
area(ha)

managem|
ent 402
expense

5,513 334,346 476.6 | 136.6 | 340

producti
on cost

452 3,913 237,311 2,076.6 | 136.6 1,940
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Table 6. Results of analysis of contribution to volatility

in winter radish production (Unit: %)
- . Cultivation area .
cultivation | yield . production
and yield a2
area effect| effect |, . volatility
interaction effect
Volatility
Contribution 57.8 43.0 0.8 100.0

9] B UBH QYA W] AT} Tt 2
7t ot 7]ofehs Ag AT ATjolth. YT At
g HE/gol digt A o g HEgY Vo =E
efsty] ffsiA M &3l WS &85k ¥
AN WEd 7o 24 A, Aidd ax
57.8%, T} 43.0%= ASE A 019} 22 AS
A= obA AT YAITT % FE-S Q5 Auld
A A, B, 2t 5 714ded |

dES SAlol LEste] A=A
SHAS AFH0F AT a7t 9SS AARRITHE]

fi

e o

504

5. 29 U A
o] AT e T a7 Aol 712 AlE

fojd B4E& B3 A7 7 IES 9 AEol
2ot AufHy 5 YL oIt A4 94 ¢
5 3 TS 6 R EAE 2 sH 44
Ql AJEFol RS F5otal, 203097H4] $47] A

od

& SPsioleh. 3P oS8 HEESRMSPE,
MAPE, Theil9] EH4SA|4E 7|&08 $35lo] Aul

A, A, 2R, =uA Feh ~°] ukz o
2 ¥og $£79 d&ge Holu Y35 AIEA
ole} o] F&E $FLYE 0|83t AlEH A BHS

5] A7 5182 9Iet AR Ao
SH9icH4,61,

o

Ao =
‘—le_r‘

20204 7|&Eo 2 Agu] 9 YAH] 7|E FAYTT 3]
29 9] 22t 340~1,940ha 2] A 30| B
2% Ao% BAHYT B 5T 44T WA 7]
=g AST Az, AREH WEAo] 57.8%, B
540 43,0 71efshe R0 Ueht, Aiw 45
3 A A 4%, Tt 5 7ol sl e us 4

P& Tefstel A5HOR AU UEYAL WY

a7t gl Aoz EA=QtHel
o] AR AV} =2 o5lR A|A7}Ho] s=sta
e uE APolH HSE BBL 95 TIRE

% AEE Eo] 23 T B o] A7)
A FHEEAAATY SARSEN) Y58 A
e guet vme ) AU AngS 2 2o

2 et 2 A7) Aokt AR 9T A A
A4 5 PARE B o] f8% V|24 B
89 % e Aow J|fHt E3 YEE B /183
AABAANRE ol g3lol AAH R $FRYE T35}
3, 347 £FS AU 2L F5 o] Hof $FATY]
&l Edivt 2 Ao rddn. 23y d5F 7
ALZ0] FELS 297 ESAE GAE 4 g0z
53] vl=, HEY, FAot 52 deR 3 sEs
7R E AEIA 24T 2871 e AlE AmEn
(6-9]. 1Al A+lo] Aol A &It AgE 7t
AL 1T G5 2B E S EE Y w—%"é%
AN &3] HES oS F7H4Rl A9 FA= A
FH



AFAY A5E 7] +39% 9 A4 AEE 323

(1]

(2]

(3]

(4]

(5]

(el

(71

8l

[0l

References

B. S. Kim, S. B. Ko, T. W. Moon, M. S. Kim, An
Analysis of the Current Situation of Citrus Processing,
Storage, and Distribution, Korea Rural Economic
Institute, 2016.

B. S. Kim, S. B. Ko, T. R. Kim, J. S. Yang, A Study on
the Stabilization of Citrus Supply and Demand and
the Development Measures, Korea Rural Economic
Institute, 2017.

B. S. Kim, “Measurement of Maximum Social Welfare
Effects of Fruit Observation”, Journal of the Korea
Academia-Industrial Cooperation Society, Vol. 15 No.
11. pp. 6,646-6,651, 2014.

DOI: https://doi.org/10.5762/KAIS.2014.15.11.6646

B. S. Kim, B. H. Ko, “A Study on the Development of
Supply-Demand Outlook Model for Jeju Winter
Radish”, Journal of the Korea Academia-Industrial
Cooperation Society, Vol. 15 No. 3, pp. 1,471-1,477,
2014.

DOI: https://doi.org/10.5762/KAIS.2014.15.3.1471

B. R. Kim, S. H. Chae, J. W. Kang, Y. D. Kwon, T. M.
Seok, C. W. Jo, M. S. Lee, S. J. Kang, M. Y. Kang, J.
M. Woo, Measures to Enhance the Competitiveness
of Agricultural Industry of Each Region in Response
to the FTA, Korea Rural Economic Institute, 2013.

K. A, Ahn, B. H. Ko, T. H. Ko, B. S. Kim, B. H. Song,
An Estimation of Reasonable Cultivated Area and
Management Plans of Winter Radish in Jeju, Jeju
Research Institute, 2019.

S. B. Ko, B. S. Kim, “A Study on the Model
Specification for  Supply-Demand Forecast of
Hallabong Tangor in Korea®, Journal of the Korea
Academia-Industrial Cooperation Society, Vol. 13 No.
11, pp. 5,163-5,168, 2012.

DOL: https://doi.org/10.5762/KAIS.2012.13.11.5163

S. B. Ko, B. S. Kim, “An Analysis on Impact of Jeju
Field Citrus Industry by FTA between Korea and
China’, Journal of the Korea Academia-Technology
Society, Vol. 15 No. 2, pp. 838-844, 2014.

DOI: https://doi.org/10.5762/KAIS.2014.15.2.838

Y. H. Ha, K. S. Kim, “Decomposition of Supply
Variability into Yield Effects and Cultivation Area
Effects Using a Coefficient of Variation Approach”,
Korean Journal of Agricultural Economics, Vol. 57,
No. 3, pp. 37-53, 2016. 9.

UCI: G704-000586.2016.57.3.004

2 Ef 2Tae Wan Moon) [M319]

+ 20184 2€ : AFoistn Yuich
sk AAb

20189 3¥ ~ &4 : AFgw
Adteistel sPAAsk T Akt
|

TAEoR
SABAE, AR, sibE eEEA

ot A ot(Kyeong Ah Ahn) (Hal2l]

- 20164 24 : A{%nﬂé}—ﬂ ;Ha_%
AAS uhAp

+ 20169 4¢¥ ~ A : AFATY
SRR HYATR

D
SABAIE, HEAD, ATelE, 5718, HAlEY

s

Z di M(Bae Sung Kim) ENEE)

+ 19969 69 @ ety e
ZAst HAL

* 19994 7¢¥€ ~ 20034 1¥ : 3=
Ag5stATY, Post-Doc. AT
Y, Ad71ed

+ 20034 2¢¥ ~ 20124 2¥ : 3=
FEAAATE A7

+ 201249 3¢¥ ~ @A : AFdea A& AE Y n

505



