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Abstract This study was performed to develop a jujube supply-demand outlook model and to estimate
the value added of the production stage. The jujube supply-demand outlook model was developed by
using a partial equilibrium model and a dynamic recursive simulation model. Also, the stability of this
supply-demand model was assessed using RMSPE, MAPE, and Theil's inequality coefficient. We found
that the forecasts of the cultivated area, yield, and price showed relatively favorable results. In addition,
based on the developed model, the effects of tariff changes on domestic jujube supply and demand were
analyzed. In the simulation, we assumed that the tariff decreased by 10%, 15%, and 20%, respectively
(starting from 2023), whereas the import amount increased by 14.6~32.4% compared to the baseline
projection in all scenarios. However, the cultivation area, production, and price were 0.8~2% lower than
the baseline projection, which was established to be insignificant due to the tariff changes. The
value-added creation in the production stage was higher for dried jujube than for raw jujube. The results
of this study are expected to be used as basic data that can facilitate and guide future policy changes

such as market opening and tariff changes. Furthermore, they can also be used for value chain research.

Keywords : Jujube, Supply-Demand Model, Mid-long Term Outlook, Tariff Changes Simulation, Value
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Table 1. Jujube Production

2006 | 2017 | 2018 | 2019 | 2020
(ton)
Cgung 1,472 1,275 1,408 1,508 1.453
ug
chung 64 62 60 239 210

nam
gyeongbug| 7,878 8,518 7,834 6,704 5,971
gyeongnam| 1,215 1,452 1,319 665 639

sum 10,784 11,451 10,734 9,436 8.556
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Table 2. Jujube Import

2007 | 2018 | 2019 | 2020 | 2021
(ton)
dry 221 | 2939 | 2561 | 2675 | 640.2
jujube
lee - 204 634 | 653.1 9.2
jujube
sum 222.1 314.3 319.4 920.5 649.4
3. Ui 37| +=3HY
3.1 UFE 888 Ax
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Fig. 1. The Structure of Supply-Demand Model
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ozt BEARLASH(OLS: Ordinary Least Square
Estimation)°] o[- =31, ZE /| WAL AAY
=g ol&stgon, A7 EAZE LAk B¢
o|g FESIY HF FFEP| EYsiith FHAT=
o2t Zow, ()2 t-valued 9ufstal, D-W=
Durbin-Watson SAFE 2Ju[stth{1-4].

O o5 AeEd (ha)
LOG(B_ACR) =0.1756 + 0.8969*LOG(B_ACR(-1))
(0.3431) (17.8563)
+ 0.1242*LOG(DJB_NCP(-1)/GDPDEF)
(4.3292)
- 0.1157*LOG(INPUTP/GDPDEF)
(-2.5633)
- 0.0745*DM_ACR
(-4.2219)
(R* 0.962, D-W: 1.348, SAMPLE: 1996-2021)
o]7]4, JB_ACR: ti5= A4, INPUTP: £UA 7}
2, DJB_NCP: A5 &H|R7H4, GDPDEF: GDP H
Z#do]E, DM_ACR: Hu#=(00, 05)[1-4]

O o5 g3 (kg/10a)
LOG(B_YLD) = 2.3897 + 0.4635*LOG(B_YLD(-1))
(3.5904) (3.4418)
+0.1947*LOG(TECH) + 0.2808*DM_YLD

(2.0241 (4.3974))
(R%: 0.724, D-W: 1.943, SAMPLE: 1996-2021)
7|4, JB_YLD: tH&% <, TECH: 7]&W¥s,

DM_YLD: ©u]¥<(96, 00, 14, 15)[1-4]

O ddiF 4% &)
LOGDIB IMQ) = 5.5415 +1.2130*LOGDJB_NCP/GDPDER)
(2.2271) (2.3927)
-2.1325*LOG(DJB_FP/GDPDEF)
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(-10.6897)

- 3.7170*°DM_DJB_IMQ

(-7.0944)
(R* 0.911, D-W: 1.734, SAMPLE: 1995-2021)
o{7]A|, DJB_IMQ: At 4=YJ=F, DJB_NCP: A=+
282714, GDPDEF: GDP HZ&dgo|g, DJB_FP: A
% $47H4, DM_DJB_IMQ: Hu]¥409, 10)[1-4]

O AdiE A82HE (Y/ke)
LOG(DJB_NCP/GDPDEF)
0.6185*LOG(JB_PD/GDPDEF)
(1.2991) (-5.3405)
+0.1077*LOG(DJB_FP/GDPDEF)
(2.5239)
+ 0.3596*DM_DJB_NCP
(4.2250)
(R* 0.706, D-W: 1.077, SAMPLE: 1995-2021)
o7]4, DJB_NCP: A3 AH|A7HE, JB_PD: i3 1
Qg AH[F¥, GDPDEF: GDP t&d#°|€, DJB_FP: A
% $97}4, DM_DJB_NCP: Hu]¥#==(04, 07, 08,
15)[1-4]
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A=) di&58 H7171E2 2= RMSPE(root mean
percent error), MAPE(mean absolute percent error),
H 49 EF5A5(Theil’s inequality coefficient) 5
S I EsFAH1-4].

Table 3. Review of Model Stability (2017-2021)

Cultivated Yield Price

Area(ha) (kg/10a) (won/kg)
RMSPE 1.9 11.3 19.9
MAPE 1.7 10.5 16.0
Theil's U 0.01 0.06 0.09
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Table 4. Jujube Supply-Demand Outlook
. Per capita
Cultivated Production|Consumpti Imp o-r : Price
Area quantity
(ton) on (won/kg)
(ha) (ton)
(kg)
2021 2,840 7,700 0.16 639 15,415
2022 2,771 7.530 0.15 355 16,213
2023 2,728 6,618 0.14 363 16,352
2024 2,693 6,209 0.13 390 17,210
2028 2,631 5,966 0.12 450 18,711
2032 2,555 5,956 0.13 487 19,501

o5 Ak 20213 2,840haclA 20224 2,771ha
FEARE 2.4% A4S ZA0F Y, olF AANE
Ho] 20269 2,674ha, 20284 2,631ha, 20324
2,555ha& AYEA 5 AuiHdS 1g35te} =5
g 4 5o Al Aavt A&E Zow wiE
o} tig AR 202149 7,7008004 202249 7,530
EFFOR 2.2% AT AoZ Yed, o]F A
AE o] 20264 6,022F, 20284 5,966%, 20324
595680 AYEICE i BikgS AuiHA g4
2 Qe vt 249 ZAog wokdh e ok
20219 639E004 20229 355E(FA)OR 44.4% T
A% 2108 YL, o] J7HAIE Hof 20264 423
E, 20284 450%, 20324 487E°F HAY=ct
PF2 AN ot 2 7HE 9] JFo s 371
Ao A=, 20224 FUo] A 4l 71
o AEF 23T w2 FHHEY JFoE & 5+ U
ok o5 28RS 20219 15,4159 /kgolIAl 2022
9 16,2139/kg(H7) 02 5.2% F5T o= Yehy
1, o]F AFAIE Hol 20269 18,064Y/kg, 20284
18,711¢¥/kg, 2032 19,0519/kgC & HY= k.
AHAZFA L S AL HAR ST FoE HYE
At olet F2 MLt 4 9 HA 5ol A
9] $EE FARITHE 78S HAR g EAolr} wet
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2} AolstA Uehd 4= Slch
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FojHo] 7hset mPog AHsigich tha e LAY
ALEFS 2951 HY 611.5%9] 2 TAE H2
shal Qirk X2 EREE UL A SHEES(RCED:
Regional Comprehensive Economic Partnership)
oAM= thFE7t vFS =] 7] 2AES A&t g
TAlE HE2 nuT 2o E Holu, A ARNY 5
o th-85t71 SIoh Al WSt et PR BAS A
AlStet. 2023 A5E BA7F 10%, 15%, 20% H4aR
= ASE 1Esto] Agsigint2l

I

Table 5. Projection by Scenario I

Cugir\:;ted Production ;ﬁzg;; Price

(ha) (ton) (ton) (won/ke)
2023 2,728 6,618 414 16,157
2024 2,689 6,200 446 17,009
2028 2,616 5,932 515 18,518
2032 2,535 5,908 558 19.316

AU @ 12 20239FE BAIZE 10% Aot 7
S5 et i sFE AWt Ao}, 20329E 7]
Z07 AUIHAL. 2 535has 7|2 AdHTt 0.8% 7
A% AoZ HAYEAT, PAFLS 5908E0F 0.8%
A, AT 558802 14.5% S7F AHATHEL
19,3169/kg2 & 1.0% 3}2H3t3ich.

Table 6. Projection by Scenario II

Cuﬁl@:ed Production qllr;;i (t)lrtty Price
(ha) (ton) (ton) (won/ke)
2023 2,728 6,618 444 16,052
2024 2,686 6,195 478 16,900
2028 2,607 5,914 553 18,411
2032 2,524 5,882 599 19,213

AUE]| = 202395 BAIZF 15% QIoHE 4
13 e 5 At A3tolth 203248 7]
A A2 2,524haZ 7|18 AgHT 1.23% 3
oF HYERL, A 5882802 1.23%
D, 5% 509807 22.9% Z7} AHAIAL
19,2139/kg2 2 1.5% o}Hstedct.

AUE] 2= 202395E TAIZE 20% ASHES 7
Tt e 25 At Z3oloh 20324¥E 7]
2 AeEAL 2,512haZ 7|2 AR} 1.7% &
AOE HYENL, PARFS 5855808 1.7%
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T, FUAFS 645807 323% 57F AHIAHES
19,1029/kg2 2 2.1% 3t&st3ict.

Table 7. Projection by Scenario III

Cu}léir\;aated Production Ilr;:lf:lct);tt Price

(ha) (ton) a (;on) ¥ (won/kg)
2023 2,728 6,618 477 15,940
2024 2,684 6,189 514 16,784
2028 2,599 5,894 595 18,298
2032 2,512 5,855 645 19,102
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B HAS R S B4 5 BUTACA
o $71AE Fsle] 0|2 wigos |2aE A8
SR 9lck 2016~2020 H Theeo] 1hat Ashe
S B4R PAFE AT 71E 4403ke, ATE
71% 2,809kgolck. 1had H7Hole 2,268 €, A4k
£ Aofat ol 36 A, 452 1,861% ¢, 37}

7H & 2,107% Y22 UERHTHS, 6]

Table 8. Jujube Income Analysis
unit: bon/ha, 1,000 won/ha

2016 | 2017 | 2018 | 2019 | 2020 | Mean
Ap\?;fied 27,021 | 29,518 | 29.474 | 30,489 | 29,800 | 29,260
Prf)‘;itcgin 27,615 | 28,157 | 28,850 | 29,697 | 30,171 | 28,898
Pljfftn 504 | 1362 | 624 | 791 | -371 | 362
Income | 16,975 | 18,785 | 19,163 | 19,496 | 18,639 | 18,611
X;‘é‘;‘z 18,921 | 21,281 | 21,374 | 22,285 | 21,482 | 21,069
Jujube | 1,015 | 749 | 1,078 | 1,228 | 1,124 | 1,039
Prod Dry
we | 3,320 | 3.638 | 3,259 | 3,427 | 3,177 | 3.364
jujube
tion
(ke/ |Juube | 4335 | 4387 | 4337 | 4,655 | 4301 | 4403
h
V| Dy | o6 | 2790 | 2767 | 2,070 | 2744 | 2800
jujube
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Table 9. Estimation of the Value-Added

unit: won/kg
2016 | 2017 2018 2019 2020 | Mean
Cost of | ¢ 3201 6,418 | 6652 | 6,380 | 7.015 | 6,567
IProduction|
Operating| ) 3151 5 447 | 2,378 | 2361 | 2,595 | 2,420
TJujube| Costs
Value
ey 4365 4851 | 4928 | 4787 | 4995 | 4785
Income | 3,916 | 4,282 | 4,418 | 4,188 | 4,334 | 4,228
PCOSt of 19085 10,060 | 10,426 | 9,999 | 10,995 | 10,203
roduction|
Dry | %5700 3,632 | 3,835 | 3,727 | 3701 | 4,068 | 3.793
jujubel val
alue
Added 18,641|28,413 (19,828 | 18,147 [ 19,112 | 20,828
Income |6.138| 6,711 | 6,925 | 6,565 | 6.792 | 6.626
BARA o] B A& ARt Adsrt =
2 Zo g Yeiyth A4l /5, 7H 5 UEE 2R
2 FEsto] 243 Adsfolsiut, AAHA Q] EIHHA
Futo 2 =0} glo] FF F7HEQl BAS Bl
THAARES fgte] &4 At Ha T AoE wokd
=3
6. 22
E AoflAe tiF9 7] 3% FA st
2 & AEYolH B4 Yol +FEFS 1=
o} 3o i3t BE EAE vE ¢l E R EAY

2 3(partial equilibrium model)& o|-&31¥tt. HF2
SH& =4} AlEFo]A(dynamic recursive simulation)
o] 7FsIEE FEIOH, FAFHY AHTHA
(simultaneous equations)2.& /33t 7]& A
2 2023URE 2032 i AAlstGioH, tiFe] &
2, 35 HARE, 9%, Y] 5 230 ol 8H HE

568

3%

< AES & IE FASTHI-4L

AGAnt 20329 iS5 AHEA2 2,555ha& 2023
A 2,771halt} 7.8% #rAstHom, BARFS 5,956
OF 20234 6,618EHT} 10.0% A4 A0 g Ay
. $UTE 20324 48704 20234 363ECE
34.2% Z7Vetglom, AHAZIAL 19,5019/ /kgollA]
20234 16,3529/kg 2 & 19.3% A53H= Ao At
= dct. TA| Qlstell w2 S =39 TS B4
As TAIZE 10%, 15%, 20% st2Fd 39S 7145
o TAI7F 10% AoHHS o AuiH Azt Park 7]2
AYED 0.8% U, 7HEL 0.9% stEsks Ao2 o
Ehgon, 491289 AL 14.6% &2 Aog eyttt
TAIZE 15% Aot ) AuiH AT} Gt 7|24
Hoh 1.2% 7L 1.5% stk o0& el
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$ATFO] B 32.4% 2 FAoE Yepdth BA <l
of w2 I thE AuHA, Bal 71 5o Bishs
ou|gt Aoz BAEQIc AAA Q] RA7kA] 42
I g Hop AdiS9] FrpAv w2 A0E e
wit.
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