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Abstract Citrus fruits can be classified as field citrus, greenhouse citrus, citrus produced by rain proof cultivation
and late-harvested citrus such as Hallabong, Chunhachyang, and Jinjihyang according to cultivation method or variety
in Jeju province of Korea. The consumption of late-harvested citrus has been increasing steadily since 1990 because
the sugar content of the fruits is ordinary higher than field citrus. The cultivation land of citrus produced by rain
proof cultivation has been also enlarged continuously aided by Korean government support program and quality
increasing effect of this cultivation method. However, the cultivation land of field citrus has been decreasing since
2010. In spite of such a decrease of cultivation land, recently the price of field citrus rather declined according to
increasing of yield per 10a. For the estimation and forecast of the long-term supply-demand model in the field citrus,
we constructed a partial balance model for the individual field citrus and estimated individual equation in each item’s
model by using the econometric method. As a result of the production storage scenario analysis, the cultivation area
is expected to store 5%(14.4%ha), 10%(14.97ha). 15%(15.50ha) of citrus production in 2027. This study reviews the
structure of storage, and storability in Jeju field citrus and suggest several policy implications.
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Table 1. Citrus Production (M/T)
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15,103

early maturing
426,154

extremely
early maturing
1,507
40,663

Acreage

Table 2. Acreage and Production of Field Citrus(2016)
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Table 3. Citrus Production Trend (M/T)
2010 2012 2014 2015 2016
Field 480,565 | 558,942 | 573,442 | 519,243 | 466,817
Greenhouse 21,602 19,963 21,571 20,401 21,660
Hallabong 30,070 41,451 46,069 43,218 44,500
Water Proof | 23,485 34,240 35,950 27,982 37,250
Other 12,756 14,014 19,731 24,188 29,415
Total 87,913 | 109,668 | 123,321 | 123,321 | 132,825
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Table 4. Citrus Production by Region (M/T, %)

2016 2015 2016/
Production | Ratio | Production | Ratio |2015(%)
Jeju 211,472 353 193,225 30.4 9.4
Seogwipo 388,170 64.7 441,807 69.6 A12.1
Total 635,032 100 635,032 100 A5.6
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Table. 5. Citrus Harvest Period of Field and Greenhouse

Month 100 11 12| 1| 2| 3| 4 6

Field
Water Proof

70 8| 9 5

Greenhouse
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Table 6. APCs for Citrus Processing in Jeju Province

APCs Starting ProceS§ing Location
Year Capacity
Topyung 2009 20,000T Seogwipo
Jungmoon 2013 10,000T Seogwipo
NACF

Namwon 2014 15,000T Seogwipo
Harae 2015 15,000T Seogwipo
Shinheung 2006 15,000T Seogwipo
HaeSoo 2009 15,000T Seogwipo

Yewol 2011 15,000T Jeju

Citrus Jochun 2011 7,000T Jeju
NH Wemee 2013 7,000T Seogwipo

Hanrim 2016(ing) 7,000T Jeju

Jeju City | 2016(ing) 7,000T Jeju
Daejung | 2014(ing) 7,000T Seogwipo
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Fig. 1. Processing Process in APC
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Table 7. Supply-demand model structure of Field Citrus

<Supply>
O Cultivation area(thousand ha)
ACR, = fINFP.1, NFP.s, NFP.3, CURTP,, ACR.1,)
0 Yield(kg/10a)
YLD = AYLD:.,, TEC, SUN-SGP)
O Production(thousand ton)
O = ACR. x YLD,
0 Orange(Tropical fruit)imports(thousand ton)
IMQ USORG, = f{FP_USORG, FLD _NCP, DM IMQ _USORG)
Including equations and identity equations

398

Market clearing condition
(market equilibrium)

Supply amount(thousand ton)

D = O - EXO,
Supply per capita(kg)
PTD, = TD/POP,

<Demand>
O Consumer price(won/kg)
NCP; = f(PTDy, FP,, DM _NCP,, QAL;, SATRAT)
OFarm price(won/kg)
NFP, = fINCP)
O Quantity of Process(thousand ton)
PROCO, = fiPRCP,, NDING))
O Exports(thousand ton, exogenous introduction)
EXQ. = EXO
Including equations and identity equations

4
oXx,
o
N

n
°

6.2 7{AIZHH 7+

23

1=

=1
SR o

LA F7)
7BA W7t o] & WA
FARJNTE AL, BA
(2015 109)S 71%E 2015~2025
2.8%7F FAHE AoR 7Hgsa =
1~129 11974 HigEo] o] Fol e FA 511, &H|
=7} AEES 2017 o] F ABT 1.3%FE0] A&

S0 ET
He Aoz 1



A 2 HE

ks

=AE 97 A7l o

o~
T

3}
=]

A A

HA2ASH(OLS)S  o]gatglon,

Folat,

9|

3t

SH(CPHE o] &3

PRUPERE

=i
=

#llolE

3T
=

X4

o] Aol AL E, B8,

p
L

glolH

GDPU &

L
L

, ()°F t-value, D-W

ro] 1749] A7)

)

Durbin Watson& 713, AR(1)2 7=}

%Iha)

O wA7HE A (

=

<]

n=1

A

LOG(FLD_ACR)

FSATHO].

9|

48

- 0.09577666239

(-0.385396)

Table 8. Macroeconomics variables assumption

—~ —~ —~
~~ ~~ ~~~
D Q «
S S S
&3 & =
2 & &
T
5 8 3 8 -
=3 ~ ~ ~ -
@ D Q « -
S S’ N’
< & & o 22
- N_ N_ | A,
A A A a
M — — = —
S = s = &
3 O &} &} D
st @) @) Q Q
s — — — —
% n * * *
X — — = o
T 220228
E v 8 v R v X x
A X 2 28 vw o
220409859
QYT o F ©HF v L
= R 2 a ¥ A DT
s o = I . )
32223
< =) =) =)
_ T T T +
g =
5]
m.mmw/wo. e e el !
EEl = = | =] =]=
ER
S E
o A
L 2| o | = |e]e|x
S e =] v vy
5 E g = T 3|2
® Q — — | ===
=2
o
[
2=
g =
S g e *® 5. R | x| *
mMo( o~ o SRS R
)
= o~ — |~ | <
g5 ~ =) =) — | % | wv
g § e N | R
= 32 v S |||
s 5 < I |23 ®
2 g N RIS
mn( —_— —_ | = N |
wy v | n | n | wn
— o
= 2
BRI EHEE
2 o gl E|lolale
QF|aF|lalala
~ S

(12.21352)
+ 0.0372517618*DM_FLD_ACR2

(1.889960)
R% 0.935, D-W: 2.137, SAMPLE: 1992-2016

o FLD ACR :

7147

AT

wA2F EnjA g7

GDPDEF : GDP U

FLD_NEFP :

to] A ARkl

S

35 7H4

glolE

=
=

g2t

A

=
=

10% 9 15%

[9].

¥ (kg/10a)

o
484

ks

LOG(FLD_YLD)
+1.357140515 + 0.2875920915*LOG(FLD_YLD(-2))

(1.589170)

(0.525087)

)

UN_SGP

+ 0.4041224752*LOG(S

el

Faz, 2 5ol A A

45

shol 774

iy
g, NS AATF fro)Ad, GAH Al EH o] (ex-post

simulation) Z3}2] o

=
=
e

(1.170647)
+ 0.3910300978*LOG(TEC-1979)

(3.633997)

AT

9

399



A 71E8 8] =2 A Al19d A8E, 2018

- 0.1083580834*DM_FLD YLD
(-1.669456)
+ [AR(1)=-0.2258963494]
(-0.844249)
R 0.661, D-W: 1.849, SAMPLE: 1995-2016
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SUN SGP : 94x%
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(0.641905)
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(2.010339)
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(5.203056)

+ [AR(1)=0.6577535868]
(3.348691)

R 0.697, D-W: 1.934, SAMPLE: 1998-2016
©, FLD NCP : =A&F Zuj7}2

FLD PERD : 1919 A%

FP_USORG : "]=4F @ #X| 714

FLD SORATIO : B4H]

DM FLD YLD : tjn]

P

O v=tk 23] #9493 (3 B

LOG(IMQ _USORG) =

+ 9.404017812
(5.148809)

- 2.557549537*LOG(FP_USORG/GDPDEF)
(-4.474366)

+ 0.2557087824*LOG(FLD_NCP/GDPDEF)
(0.624629)

- 0.9139891374*DM_IMQ_USORG
(-3.382620)

R’ 0.852, D-W: 2.074, SAMPLE: 2005-2016

o, IMQ USORG : 1=t o #llx] =913
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FP_USORG : H|=r4t Q@A 744
FLD NCP : x=A]&3
DM_IMQ USORG : Tjn] ¥

RMSPE(root mean square
percent error), MAPE(mean absolute percent error), Ell
o] B35 Al9%(Theil's inequality coefficient) 5°] i

= ATHI).

(1) RMSPE—= \/l (7
nl‘,:l

714 YisE =X, Y=
¥y-Y

177,
app=1
P i ol

Q) x 100

3)
l n

t=1
1 n 1 n
EE(YS)?+ EZ(K)Q
t=1 t=1

&7|A, Theil's U AlFe= 03} 1AF]9] 3h& 7HA A B+
o], ol&x¢t 4527} 48] 22 45 00] "k Al E
gol R d&H S HES Ay}, wX2F AuEF
o Ut o] =2L RMSPE 71Z 22 1.70%, MAPE 7|
FO 7 1.62%=E A3 *d53 Aow e
A RS 15.23%, AH| B 14.54%, 2B}
AL 7.85%, F7Ru|7FAL 14.54%% e H]aE
YEE dF3S Holal gtk

112

(¥ —Y)
Theil's Ucoefficient =

Table 9. model prediction power of Field Citrus
Supply-demand equation

o Evaluation Cu'lnva Producti |Consump | Consumer | Farm
Division tion . . .
standard on tion price price
arca
RMSPE | 1.70 15.23 14.54 7.85 14.54
Field [7VAPE | 162 | 1425 | 1276 | 591 | 1341
Citrus
Theil's U | 0.01 0.09 0.09 0.04 0.07




A W) AP det AN a3 A

6.5 7|2 X U(baseline projection) Z1}

7134 % (baseline projection)Zd ), 7+ AufHE L2

Table 11. Demand and supply changes according to
production storage

2016'1 16.61%hacl A 2027 14.05%ha2 723k, Division Cultivation area(thousand ha)
olof whe} Aakako] 46YF 6,820E0N A 364 1,520E0. — 5%12:‘%6 loof’:zage ls?zzage
% ashe Alom o). 2020 15.74 15.83 15.92
2025 14.66 15.07 15.52
Table 10. Baseline projection 2027 14.49 14.97 15.50
Cultivation | b guction | Process | Exports . fam price {teal
o area Division (won’kg)
Division thousand ha thousand thousand thousand SYstorage 10%storage 15%storage
fon ton on 2016 1,096.69 1,096.69 1,096.69
2016 16.61 466.82 55.93 223 2020 993.41 1,042.60 1,097.74
2020 15.65 414.03 49.83 3.04 2025 1,048.53 1,076.36 1,106.57
2025 14.28 377.60 4591 3.04 2027 1,052.21 1,074.73 1,099.07
2027 14.05 371.52 44.43 3.04
Supply | Consumpti| Farm [ US [ Gross )
amount on(per price | orange |  income 7. %‘,Ix—l'!x—',I Al*l‘ﬁ
Division capita) | (real) |imports | (current)
tho:)s:nd kg won/kg tl;oiin billion won o] AE3H7190 12900 A &3] 30%WS]
2016 | 40866 | 797 |1.0967| 942 | 45332 = 7P R, 19l 25% 9l 29l = 10% il
2020 | 36116 | 695 | 9492 | 1044 | 34713 =0l FahHaL Sith 2 7HAL 12~149el= 7H ol
2025 32864 | 625 | 10228 1190 | 33979 shetalsitizt 2~3490 dgshe s Hoja gl
2027 3245 | 614 [1.0313 | 1254 | 33761 weh A )% ANS Ed) AR S Selw 2
TS B THEsES ARAE 5 S Aotk
F7F FAZMAL 20161 1,096.7 Akl A 2027 e AgdRs B V1Es AR 2% 34 A
1,031.39/kg o2 tha aetsla, oA 9% 942 =2 ARVIEE 57 s e Az Al 18°CH 9] 9
AEA 12545 E 0% F7kehs 2o Yesih ol A FeH Ag 40~50°C W] dF AxE AN
Askar el E2RE AFEE S ArEe] 9lE 2
6.6 Z+2 AARE XE A|L}2|Q 2AM Zn} EF, 9T 55 €8 5 9o, o]9 kAol HE
o] A AAASe medt Aueoe Ao B AT WY S0l S8 7 9ls Aotk A% Y]k
WAES 5%, 10%, 15% A S APFFE mejste]  ETE AASA HEAY, ALAY, CAE A &
Agsgs, AMELe] 39 20279 Aoz g % TRl o RS AAshs Aol v
A 5%E A AT 14498 ha, AL 10% oM Aul R mieh o] HEA gl e A VIke
9l 7% 14977ha, A4 15%3] A5 15.507haz x4  09 WISl Alom wasa glef, ol the A=<l
Fero] Z1EdeZ AuH o] Zotsle Aoz et walel BRsith A7 g A AAE A
9] 2] 5 o 500wkt ol A7l A=
SARANAES 7t 1,052219kg, 1,074.7390kg, e 283l AT Adlste] FdkdkE Waje] VI ¥
1,099.07/kg 02 AEglom, o= 537 w 1~3  ToIUTh 53 FEY] A SR AF 74 shete]
AL A% G AR Ea TrEee uof e = W RS 7 R A S S dicter &
WHgo] ks Ao stebgr) wrkpAbge v 71 ARE AAHeR dRd dast .
A 0@l 9] e Zvte] dakn HhalEe] AZE ) B AgelM e o 2 AT Ad HEE vlge
[9]. 2 FEHQ #EAY T2 NN deke A Pert
lek.
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