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Abstract Green colored citrus is the immature fruit of the field citrus crop in Jeju, and its demand has
been growing recently as it is known to contain a large amount of carotinoid, pectin, and vitamin C. It
differs from the traditional varieties of blue tangerine, which are green in February and turn in yellow
in March-April. This study analyzed the effects of the increased demand in green citrus on the field
citrus industry. For our analysis, a partial equilibrium supply-demand model was established with a
dynamic recursive structure using data from 1989-2017. Model calibration was also conducted to
determine the best supply-demand model and then, the impacts of increasing demand for green
immature citrus in Jeju for 2018-2030 was simulated. The simulation results show that there is no
significant impact on the producing area prior to 2022, but there is a distinguishable increase of 18ha
in 2023, 52ha in 2025, and 142ha in 2030. It was also predicted that revenue would increase by KRW
7.75 billion on average from 2021-2030.
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Table 1. Main Fruits Production in South Korea
(Unit: 1,000M/T)

Spec. 2015 2016 2017 2018 2019
_ 635 600 577 608 631
(31.4) | 31.3) | (32.3) | (35.1) | (38.3)
Apple 583 576 545 475 535
(289 | 30.1) | (30.5 | (7.4 | (325
Eastern Pear 303 261 238 265 203
(15.00 | (13.6) | (13.3) | (15.3) | (12.3)
o 297 294 261 239 175
P 4.7 | 1549 | 046 | (138 | 106
Sweet 202 183 167 147 104
Persimmon (10.0) (9.6) 9.3) (8.5) 6.3)
Total 2,020 1,914 1,788 1,734 1,648
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Table 2. Citrus Fruits Production (Crop year)
(Unit: 1,000M/T)

Spec. 2015 2016 2017 2018 2019

Field 547 504 475 505 521

(86.2) | (84.1) | (82.4) | (83.0) | (82.6)

House 20 22 23 23 28

(3.2) (3.6) (3.9) (3.8) (4.4)

Late-harvested 67 74 & 80 82

(10.6) | (12.3) | 13.7) | (13.2) | (13.1)

(Hallabong 43 45 44 44 42

Tangor) 64.1) | 60.2) | 56.2) | G4.7) | (51.5)

Total 635 600 577 608 631
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Table 3. Trend of Field Citrus Production Sector

Acreage Prod. Farms Revenue
Spec. 1,000 o

1,000ha 1,000MT household billion KW
2010 17.9 480.6 24.1 405.2
2012 17.4 558.9 23.5 455.0
2014 16.9 573.4 22.9 343.5
2016 16.6 466.8 22.4 491.1
2018 14.9 467.6 19.9 503.0
2019 14.8 491.1 19.6 403.2
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Fig. 1. Supply-Demand Model Structure of Field Citrus
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LOG(FLD_ACR) = - 0.0525 — 0.0508*LOG(INPUTP/GDPDEF)
(-0.1997) (-0.5721)
+
0.0136*LOG(FLD_NFP(-1)/GDPDEF(-1))
(0.5534)
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(3.7159)
+

0.0175*LOG(FLD_NFP(-3)/GDPDEF(-3))
0.7617)
+ 0.9343*LOG(FLD_ACR(-1))
(10.8102)
R%: 0.932, D-W: 2.290, SAMPLE: 1992-2017
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LOG(FLD_NCP/GDPDEEF) = 3.8758 — 0.8532*LOG(FLD_PERD)
(3.0213) (-2.8531)
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0.2113*LOG(FLD_FP_USORG/GDPDEF)
(0.7826)
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LOG(FLD_NFP) = - 1.1081 + 1.0741*LOG(FLD_NCP)
(-1.2790) (8.8063)
R2: 0.787, D-W: 2.106, SAMPLE: 1995-2017
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R* 0.894, D-W: 1.707, SAMPLE: 2006-2017

o}7]A FLD_IMQ_USORG u|=4t Qd#z] £,
FLD_FP_USORG ®"|=At @#x]7}4, FLD_NCP xA|
23 TojAlA A4, DM_FLD_IMQ_USORG tim]

32 olmjgict,



el

R

2 A22@ A43, 2021

ZX0] gt =8 AL BE Q(out-of-sample) 7]
7ol s, ASA% RPo R e =25 ASAE A
5 H|wok= WO AP b4 AFTE viet
o] o] JF= Kim, et al. 3]3 &2 2L o83l &
Ut &Y A3 Yer 9UoH2,3,5,91.

1 ¢ Yisf t
RMSPE= || — M v | > 100 )
L =1 t
714 YoE A&, Y AESAE Uit
B 1 n Y‘G; — Y;
MAPE = — ;:]1 v )
\/% Y
Theil's coefficient = . 1 = (3)
\/iEm)Q \/,izw,)?
ni=1 ni=

017141, Theil's Bxt5A5= 03 14H0]9] g2 7]
S, ASARE ASAT 22 B5- 09 U= 2 =
th2.3].

Table 4. Review of Model Prediction Accuracy
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Table 5. Baseline Projections on Field Citrus Industry

(Test Period: 2013-2016) c . Farm G
Acreage | Prod. onsump:ﬂon Price ross
per capita Revenue
A Spec (Real)
. . uction . bﬂ bﬂ

Spec. Acreage Yield Production Price 1'}?20 li\?[go e p— ;({;n }({;n

(current) | (real)

RMSPE 5.55 6.95 11.26 1551 2021 | 135 [418.0 6.7 913.2 | 453.8 |381.7
MAPE 431 5.84 9.00 10.33 2023 | 13.0 |401.9| 64 948.1 | 470.1 |381.0
Theil's U 0.03 0.03 0.05 0.07 2025 | 12.6 [390.3 6.2 983.1 | 491.5 |383.6
2027 | 124 [383.8 6.0 1,004.1| 5125 |385.3

=g —,‘?:55.3—3‘]59] Oﬂé_gl Alp RMSPE(root mean 2030 12.3 |378.2 5.9 1,022.1| 543.4 | 386.5

percent error), MAPE(mean absolute percent error),
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Table 6. Impacts on Increased Demand of Green
Immature Citrus

C " Farm G

Acreage | Prod. onsu.mp‘lton Price R vross

per capita (ReaD evenue

Spec. billi billi
1lion 1lion
1’1(300 1,000 kg KW/kg KW KW

a MT

(current) | (real)
459.6 386.5
2021 13.5 |418.0 6.6 924.8 G.8) 4.8)
476.3 385.9
2023| 13.0 |402.5 6.3 959.1 .1 (4.9)
c 499.5 389.9
2025 12.7 |391.9 6.1 995.1 ®.1) ©6.3)
- 524.4 394.3
2027 12.5 |386.3 5.9 1,020.9 (11.9) 8.9)
c 561.7 399.5
2030 12.4 |382.5 5.8 1,044.3 as2) | 129
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