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An Analysis of the Impact of International Soybean Price
Changes on Domestic Soybean Market and Soybean Food
Self-Sufficiency Rate: A Partial Equilibrium Model Approach

Kim, Gwon-Hyung - Kim, In-Seck

Major crop prices have been raised significantly in recent years by COVID-19, the
war in Ukraine, and weather-induced reductions in South American soybean
production by unfavoured weather in 2022. Rising international crop prices are
likely to destabilize food security in South Korea, which is highly dependent on
foreign crops. This study analyzed the impact of soybean import price changes on
the domestic soybean market and soybean food self-sufficiency rate from 2024 to
2029 using a dynamic partial equilibrium model. According to the scenario
analysis results, if the import prices rise by 10% compared to the baseline, the
soybean food self-sufficiency rate would increase by 1.33% in 2024, but it is
expected to decrease to -0.58% in 2029 due to the continuous decrease in
production. The results of this study are expected to be used as valuable
information for policy authorities in establishing policies related to improving food
self-sufficiency.

Key wards : dynamic partial equilibrium model, international soybean price change,
soybean food self-sufficiency rate
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L 2y 7x9 54

B Aol A 7}]% o] §H A A& tF P2 AA 77, AANRE, 7|SHT
S 2y oA 34 - AdetA] a1, Awrst st o Feo] 4 . AW E o] &5k F
%’(Pamal equilibrium model)o]t}. £ 2& L A7 2 A A (Simultaneous equation

system) 2% 0 2 A 7pAAA o] AL, FUF, VR IFY /A T FEFH LR, )
DA e Rl T #F 2 stelA REEALHS Bt =EHET olEA =9
TR 7vE AA A st FrMA S AR oA A4kl ef 3hA| A akake] Al

w2 gAMEA HAo] FEFS F= FTFROITHFig 1).9
B 7yge =3 FE Z¥(Dynamic model) .24 2F Ul EHH G2 Hele] gt
AA Aol st Uel= el 28 (Static model)T= B8] L GFo| AlZke] EE9
2}

B~
i)
o =

A

g7 AsHow UeEe FAERE BAT 4 Yok

[Exogenous Variables]

Imported Soybean Price Macroeconomic Variables Climate Variables
Soybean Production Cost Rice price Rice production Cost
N

[Endogenous Variables]

l

Consumption

Aea o L Farm Price f%rtﬁgff)saerld
]—) Production
Yield ] Consumption <— Gov't Sale Price <———
l(t_]) for Non-
/ prossed Food <—  Toufu CPI
Import wprices Consumption
<> for Processed
Food
Beginning / Gov't Ending | Gov't
Stocks Procurement —————— Stocks Sale
(t-1
! -t
Gov't | Domestic Imported
Procurement | Soybean Sale Soybean Sale
(t-1 Price |
: Domestic Imported i
’\ Soybean Sale price Soybean Sale Price
Fig. 1. Flow chart of Korean soybean model.
4 B ATE AubART Eoisldol # o AT WA 48 F AFe AYsted Agsts
Aerstel =y ol EnjtAe FE/MA0E % o g8tk
5) & A7 BFL v AFEAR AT AFAPRDOIA Aol g 1l FRAPrye] Bas w
23 gt 2y g B FAA Q] W82 Meyers 5 (2010)0)] A3 A= o] )T
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£ ATE o AolA 2% Az UF RERFRL FHS] fetel FAH, ¥UF
A

AANER, 7GR, DAY, STEFLERE

A s 3AF ol A 1990 58 2022\ 74A] A%E AlA)
A ARE ol gL AT, T4 AN A, sNAL BAR A=, Ao
A B FEURGEAES ol S3A 4§ F 2MF, ) 4 ARE FYSA
HER] PYARE oA T4 D FYL F AR BoNF L BoiskA, EojrhE e
FREFANFRETA ARE ol g3
Table 1. Data sources and descriptive statistics
Variable Unit Source Average | Minimum | Maximum Stal‘lde.lrd
deviation
Area 1,000 ha Kosis 83 46 152 24
Production 10,000 ton Kosis 133 75 233 34
Import 1,000 ton | Korea customs service 283 159 355 42
Import price $/ton Korea customs service 479 219 917 224
Government procurement | 1,000 ton aT 9 0 69 13
Ending stock 1,000 ton Calculation 97 19 217 48
Government sales of ton aT 5212 0 19,001| 4366
domestic soybeans
Government sales of
. ton aT 217,004 | 179,785 | 270,623 | 19,972
imported soybeans
t selli i
Government selling price | =, o aT 2458|  764| 5240| 1,624
of domestic soybeans
. -
Government selling price | =, aT 872 410 1,100 223

of imported soybeans

Ministry of agriculture,

Procurement price won/kg food and rural affairs 2,845 1,300 4,700 1,112
Wholesale price won/kg aT Kamis 3,759 976 6,737 1,580
Farm price won/kg Kosis 3,500 1,263 5,936 1,296
Demand for non-processed |} ) Calculation 88 66 108 10
soybeans
Demand for processed 1,000 ton Ministry of agrlcultl?re, 303 30 187 39
soybeans food and rural affairs
Demand for food 1,000 ton | Ministry of agriculture, 32| 327|462 37
food and rural affairs
Seed Demand 1,000 ton | Ministry of agriculture, 12 7 18 3

food and rural affairs
Self-sufficiency rate % Calculation 0.33 0.22 0.65 0.09
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w2 HolMe & @_C’ﬂ/\i a/fd T FETPI RS dd AAE AR

213 P-value %, B4,
e R g A28 o3R8 BUshs BG-LM Povalue §hE ZH5

EE35k= 432 W (Synthetic analysis) 2.2
e

FATT T4 F AR WEF T Y e WY 252 OLS (Ordinary Least
Square) WH O 2 FAEHIITH
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Table 2. Area estimation result
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Table 3. Yield estimation result

N
)
oflt
N
(o]
1

Variable Coefficient P-value
Constant -66.28 0.35
Average temperature in August and September 8.65 0.00™"
Average precipitation in August and September -0.11 0.00"™"
Sunlight in October 0.24 0.00"™"
R? 0.73
BG-LM w/lagl 0.78
Note: ***p <0.01, **p <0.05, *p <0.1
3) 2 H07H s
F FbAe Ad F Ssbae) g4 RStk
T Tt =f(dd F =mhA) )
F Fuibde itz Al F =i el dAE YERET
Table 4. Procurement price estimation result
Variable Coefficient P-value Elasticity
Constant 740.92 0.00
Wholesale price (t-1) 0.52 0.00™" 0.60
R? 0.93
BG-LM w/lagl 0.32
Note: ***p <0.01, **p <0.05, *p <0.1
0 B 5 B
3 Flge 3 AW kAT F AA SesbAe) @4 FYSA,
3 sulF=1(F 42 Ft, 3 29 =tz ()
12) ZE 7HAR ol HA HA=E7HAG(CPL) 22 Al A7 A (PP E 8t
¢ E

t 34
o AAshsieleh. 19
Ao Yol g4

J 3%
4 B Sl S0 o) TR A el 59
o8 YEAAS I fAste] 2Rt
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Table 5. Procurement gquantity estimation result

Variable Coefficient P-value Elasticity
Constant 16.86 0.01
Procurement price / PPI 0.47 0.04"™ 2.24
Wholesale price / PPI -0.57 0.00"™" -3.24
R? 0.80
BG-LM w/lagl 0.00

Note: ***p <0.01, **p<0.05, *p<0.1

5) 2 =7t $371

2
T 57t FANMAS F

W7t Hw ST,

2 w7k $AM =1(F =6ivH) 5)
FHAR F 57 SRS AT vl Qo F mulZkA} e BFo2 SHolE
R0z ekt
Table 6. Farm price estimation result
Variable Coefficient P-value Elasticity
Constant 398.48 0.00
Wholesale price 0.82 0.00"™" 0.91
R? 0.97
BG-LM w/lagl 0.46

Note: ***p <0.01, **p <0.05, *p <0.1
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Table 7. Import estimation result
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Table 8. Ending stock estimation result

Variable Coefficient P-value Elasticity
Constant 5.63 0.85
Begging stock-+production+import+government -
* gprocureilent-govemmint sile 0.0005 0.00
Wholesale price / CPI -0.83 0.1° -1.01
R? 0.75
BG-LM w/lagl 0.14

Note: ***p <0.01, **p<0.05, *p<0.1

F G AT avlgel oA Tul 2 HE ¥ b FAUTUHES,
5), AEUAY FUFLE Bl 4F 138 FUTHE, 378, THE 5,
$)e g BRatel TS,

SR+ AENBE L ARG S0 (8)

N
HIEHEQ) W bR A8 B S8 BE loglog FHIRE 19T 1] AbEE AE
3

[e)
A =ubE, 199 A AN ELS B 2YSEThS

15) Hl 7}g-8& 48 F FRITE level M2 T4 v FFA == 28 &vA s
FAo Iz oz gol o]&H= olF RIAFTE o8t HA LvlFo] obd 10T &R
< FAsAT ol= 7he8 Fa7F SN M THlE = FAgaR] v wvbeg ¢
L dtan|Ae)] ofste] ) £REE HF Fo0] A4S WP =y Aot
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Table 9. Per capita consumption for non-processed edible soybeans estimation result

Variable Coefticient P-value Elasticity
Constant -12.15 0.00
log (Wholesale price / CPI) -0.35 0.00"™ -0.35
log (Income/ CPI) 0.11 0.07" 0.11
R? 0.81
BG-LM w/lagl 0.15

Note: ***p <0.01, **p<0.05, *p<0.1

10) AEIEBE 72

4F1EE T 2ot AF 520 44 2 ¥ 4BE 59 99 AT Fanyy

WA E = otk o]’k SFa) AS WYt ffste AR 7HAQ A8 F
AR HA(AF7FE QA FEvbE), s 7HAQ] TR ARAETAS deeR 6
A

HEFEE T Ta={(HE T 42 AR A, FF LHAETE A (10)

48 3 4% B E ofdhs} ol T F AR Wl A4 £Y 48 F AR B

&
W HAe hEREoR =Esth

2§ F AR W71 = T4 F AR ) 7 - (iw Bl /(4 3

%&J
:‘.‘é
L
+
).
°

] Ty
A F B + Y A8 F AR B M« (Y A8 %’—%ﬂﬂ%ﬁ/
(F4 3 B+ 5 *‘%-a%ﬂﬂ%k) (11)
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Table 10. Consumption for processed edible soybeans estimation result

Variable Coefticient P-value Elasticity
Constant 368.94 0.00
Government selling price / PPI -9.41 0.00"" -0.41
Tofu CPI 0.52 0.04 0.20
R? 0.86
BG-LM w/lagl 0.28
Note: ***p <0.01, **p <0.05, *p<0.1
1) 2 32 & Jet 42
3 &4 9 8 £t F AMEE ge2 FYsAn.
F T4 9 7H Fa=fAH3) (12)
3 34 2 g f8t F AMAH FHe] BAD Jepgo,
Table 11. Seed demand estimation result
Variable Coefficient P-value
Constant 2.94 0.00
Area 0.11 0.00™"
R? 0.82
BG-LM w/lagl 0.29

Note: ***p <0.01, **p <0.05, *p <0.1

P
T
9 F A 24 Bl o3E)7HA

= TN

A4 FjgE)7H4E) (13)
AZ Yehd, 4 F Z53)
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Table 12. Government sales of imported soybeans estimation result

Variable Coefticient P-value Elasticity
Constant 267957.4 0.00
Government selling price of -
. -5191.78 0.00 -0.29
imported soybeans / PPI
R? 0.79
BG-LM w/lagl 0.74
Note: ***p <0.01, **p <0.05, *p <0.1
13) 49 2 &P DB B4
9 F AR BUCEEHE FEE £Y F FUME g9 FYSA,
5 F ARBNFEIIA 5 -1(AF FY F 94 (14)
Y F AR Bt 48 Y F FUHER FHe BAR veht £ F £
7ol gstE B AR wulstgol e RO tehget,
Table 13. Government selling price of imported soybeans estimation result
Variable Coefticient P-value Elasticity
Constant 476.92 0.00
Imported soybean price 0.77 0.00"™" 0.44
R2? 0.87
BG-LM w/lagl 0.17
Note: ***p <0.01, **p <0.05, *p <0.1
14) B4 2 HE BH(LE)Y B4
T F AR BUCEB)T FRE T T A A wusbAe G52 AASAT
2 F AR B Fr=f(@A T FR AY D) (15)
T4 F AR AR Wb @5 FAE FPFPel ohd T4 F AR AW Buis}
Aol tg T4k F AR BUICEE)F A 0355 o] §3ke] T (synthetic) ©.E EF
Stith B FAE £ T3k T4 B AR Beje] FR PEAA FASIA w
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AT 7HH0] &L T4t Fo] WEVHEC F ¢ §¥F o2 whgiit= 7Hgstel =&
sta T 71 E B XA oshd, 4F F G dujrrEe] 10% st A dAe]
87} 3.5%2 FUFste] =4tk 218 F dujEFo] 3.5% S7Hgh.

Table 14. Government sales of domestic soybeans estimation result

Variable Coefticient P-value Elasticity
Constant 8495.40
Government selling price of
. -86.70 -0.35
domestic soybeans / PPI
R? 0.62
BG-LM w/lagl 0.25

Note: ***p <0.01, **p <0.05, *p <0.1

—~

15) B4 2 MR (LRI B
=3

T4 F AR BNEEHE e F =bg 4R FRsac

T4 7 AR BAEEE FE=1(F =07H) (10

erﬂHﬂZ%% 24 3 S AT Fne WA JE 24 2 =ulv)
= 458 o= vehg

Table 15. Government selling price of domestic soybeans estimation result

Variable Coefficient P-value Elasticity
Constant -195.56 0.63
Wholesale price 0.76 0.00"™" 1.03
R? 0.89
BG-LM w/lagl 0.91

Note: ***p <0.01, **p<0.05, *p<0.1



152

oy
)
oflt
N
-0

o
p
X

M. 5 =ZH7IH #H3Z0| Z Z AZXFE o|xl= A& 24
1. 7123432 (Baseline) Al &dlo]Ad 2=}

71Z% AlEH ol LS B3t
of 202395 2029971A] FF 73 A8 F T2 HEEe] #e 7]F - WA (Baseline) &
=

r
re
L]
ol
at
o
ald
o
ﬁ',
o
o
o
'
&
i
o
b
>
2
o
ﬁr‘
2

=

T8 ARG ALA = FARJNTFY A TAA AEA], WAAEIA F, AHAETHA
T2 23 A" (Bank of Korea, 2022)F AHE-3I AL, 712, &

, 9z 59 Ao A= 20139~2022d HEAE o] 83T 48 F Y

H
744 2] 739~ = FAPRI (FAPRI, 2023) 2023 9€ ®l=F &7} ti57h4 Ao Hal&-&

2

%oﬂ/ﬂ 289 61 E7EA stetelAINE 2024 o] F A &HZH O 7 st FUVMHA O R

OJB‘}OEI 2029 307 11 B F£FE AT A2 AYEHAY 4 T EEH7P7—%(”*7H)
< 20223 5,879 /kegoll Al 2029\ 7,229 /kg O F 23% “FFIH AN, F FIF F
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Table 16. Baseline simulation results

Variable Unit 2022 2023 2024 | 2026 | 2027 | 2029
Area 1,000 ha 64 66 65 64 65 68
Production 1,000 ton 130 124 123 121 123 128
Import 1,000 ton 318 286 283 296 298 301
Import price $/ton 917 981 893 729 743 766
Government procurement 1,000 ton 19 15 16 12 11 10
Ending stock 1,000 ton 217 232 235 229 228 226
Government sales of domestic soybeans ton 2,464 | 2.860| 3,110 2,667| 2,544 2,396

Government sales of imported soybeans ton 204,425 {193,370 | 197,645 |205,304 {206,021 | 207,624

Government sales ton  |206,889 [196,231 [200,755 |207,971 |208,565 [210,020

Government selling price of
. won/kg 4,554 4,156 3,896| 4,771| 5,083| 5,584
domestic soybeans

Government selling price of
. won/kg 1,100 1,402| 1,333 1,205| 1,216| 1,234
imported soybeans

Government selling price of soybeans won/kg 1,141 1,442 1,373 1,251 1,263 1,283

Procurement price won/kg 4,700 | 4,758| 4,481| 4,601 4,908 5,299
Wholesale price won/kg 5,879 5,357 5,017 6,164| 6,572| 7,229

Farm price won/kg 4976| 4,546| 4266| 5211| 5547| 6,088

Demand for non-processed soybeans 1,000 ton 92 96 99 93 92 90
Demand for processed soybeans 1,000 ton 264 288 294 317 321 330
Demand for food 1,000 ton 356 385 393 410 414 420

Seed Demand 1,000 ton 9 9 9 9 9 10
Self-sufficiency rate % 30.2 33.0 30.7 28.8 28.6 29.2

Note: Self-sufficiency rate = Production (t-1) / (Demand for food (t) + Demand for seed (t))
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Table 17. Scenario simulation results

S1 S2
Variable Unit
2024 | 2026 | 2027 | 2029 | 2024 | 2026 | 2027 | 2029
982 801 817 842 804 656 669 689
Import price $/ton
10.00% | 10.00% | 10.00% | 10.00% |-10.00%]|-10.00%|-10.00%|-10.00%
65 64 64 67 65 65 66 69
Area 1,000 ha
0.00% |-1.19% | -1.53% | -1.80% | 0.00% | 1.23% | 1.58% | 1.84%
123 120 121 125 123 123 125 130
Production 1,000 ton
0.00% |-1.19% | -1.53% | -1.80% | 0.00% | 1.23% | 1.58% | 1.84%
279 292 295 298 286 299 301 304
Import 1,000 ton
-1.33% [ -1.16% | -1.03% | -0.88% | 1.36% | 1.19% | 1.05% | 0.89%
Government 17 12 12 11 15 11 11 10
1,000 ton
procurement 6.41% | 4.84% | 4.60% | 4.52% | -6.62% | -4.97% | -4.66% | -4.54%
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S1 S2
Variable Unit
2024 2026 2027 2029 2024 2026 2027 2029
236 231 229 227 233 227 226 224
Ending stock 1,000 ton
0.65% | 0.69% | 0.64% | 0.58% |-0.68% |-0.71% | -0.66% | -0.58%
Government sales of 3,228 | 2,788 | 2,656 | 2,495 | 2988 | 2541 | 2429 | 2295
. ton
domestic soybeans 3.79% | 4.55% | 4.41% | 4.16% | -3.91% | -4.69% | -4.50% | -4.20%
Government sales of 194,781(203,080(203,807 (205,454 |200,509|207,528 {208,235 (209,795
. ton
imported soybeans -1.45% | -1.08% | -1.07% | -1.05% | 1.45% | 1.08% | 1.07% | 1.05%
198,009 (205,867(206,463(207,949(203,497|210,070(210,664 (212,090
Government sales ton
-1.37% | -1.01% | -1.01% | -0.99% | 1.37% | 1.01% | 1.01% | 0.99%
Government selling price 3,725 | 4,586 | 4,907 | 5,420 | 4,073 | 4,962 | 5262 | 5,749
. won/kg
of domestic soybeans -4.40% | -3.89% | -3.46% | -2.94% | 4.54% | 4.01% | 3.53% | 2.96%
Government selling price 1,402 | 1262 | 1,274 | 1,293 | 1,263 | 1,148 | 1,158 | 1,174
. won/kg
of imported soybeans 522% | 4.71% | 4.76% | 4.84% |-5.22% | -4.71% | -4.76% | -4.84%
Government selling price 1,440 | 1,307 | 1,321 | 1,343 | 1,305 | 1,194 | 1,206 | 1,223
won/kg
of soybeans 4.94% | 4.48% | 4.55% | 4.64% | -4.96% | -4.51% | -4.57% | -4.66%
4,481 | 4,466 | 4,780 | 5,183 | 4,481 | 4,741 | 5,041 | 5,418
Procurement price won/kg
0.00% |-2.93% | -2.62% | -2.21% | 0.00% | 3.04% | 2.70% | 2.24%
4,792 | 5920 | 6,342 | 7,014 | 5249 | 6,414 | 6,808 | 7,446
Wholesale price won/kg
-4.48% | -3.95% | -3.50% | -2.98% | 4.62% | 4.07% | 3.58% | 3.00%
4,081 | 5,010 | 5,358 | 5,911 | 4,457 | 5,417 | 5,741 | 6,267
Farm price won/kg
-4.34% | -3.84% | -3.42% | -2.91% | 4.48% | 3.96% | 3.49% | 2.94%
Demand for 101 95 93 91 98 92 91 89
1,000 ton
non-processed soybeans 1.64% | 1.44% | 1.28% | 1.08% |-1.59% | -1.41% | -1.24% |-1.05%
Demand for processed 287 311 315 324 301 323 327 335
1,000 ton
soybeans -2.36% | -1.90% | -1.84% | -1.73% | 2.39% | 1.92% | 1.85% | 1.74%
388 406 409 415 398 415 418 425
Demand for food 1,000 ton
-1.35% [ -1.14% | -1.14% | -1.13% | 1.38% | 1.16% | 1.16% | 1.14%
9 9 9 9 9 9 9 10
Seed Demand 1,000 ton
0.00% |-0.97% | -1.25% | -1.48% | 0.00% | 1.00% | 1.29% | 1.52%
31.1% | 29.0% | 28.6% | 29.0% | 30.3% | 28.7% | 28.7% | 29.3%
Self-sufficiency rate %
1.33% | 0.50% |-0.04% |-0.58% | -1.33% |-0.49% | 0.06% | 0.60%
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