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Abstract: In recent years, due to the fact that China’s soybean production is difficult to meet the rapid
growth of domestic demand, soybean imports have continued to increase rapidly. Domestic soybean supply is

highly dependent on imports from foreign markets, and it faces multiple risks such as large import price
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fluctuations, high concentration of import sources and rising geopolitical risks. This study mainly from the
domestic supply and demand, market price, international trade, geopolitical risk and other dimensions by
exploring the construction of domestic soybean supply security risk evaluation index system, research and
evaluation of China’s soybean supply security risk and change trend characteristics. The study found that
China’s soybean supply security risk index reached the highest value in 2007 from 2005 to 2023, and the
index rose first and then fell, and the overall trend tended to improve. However, the risk index showed a “W’-
type two-way rebound fluctuation characteristics. The study also found that market prices, geopolitical risks,
and import source concentration indicators have a greater impact on China’s supply security risks and need to
be highly valued. On the basis of this research conclusion, the research proposes to speed up the development
of domestic agricultural product futures and financial derivatives market, and strive for soybean pricing
power; strengthen the international production layout and expand the channels of import sources; actively

implement risk prevention measures such as soybean reduction and substitution, and reduce the pressure of
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domestic market demand.

Key words. Soybean Supply Safety; Risk Assessment; Preventive Measures
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R 1 2014—202 FHESAEE~EBZKFEXLL
Tablel Comparison of yield levelsbetween China
and major soybean producing countries

from 2014 to 2022 t/hm?
A /AT i EH (i) o] AR A
2014 1.79 3.2 3.02 3.18
2015 1.81 3.23 2.87 3.04
2016 1.79 3.49 3.39 3.17
2017 1.85 3.31 3.51 2.32
2018 1.90 3.4 3.36 3.33
2019 1.94 3.19 3.48 2.92
2020 1.98 3.43 3.53 2.81
2021 1.95 3.48 3.14 2.76
2022 1.98 3.33 3.55 1.67

TE: BRI T SOl T 7 R 277 B
Note: The data come from the world grain and oil markets
monthly report.

12 #OREHSESES, RHRXERE EFH

KER 2R &KW R G OE, 1996—2023
A, B 383.6 1 t BUTEE 99409 i t, K
T 2615, REKRGHOTSEEET, H 95%
DL ERIEFEE . BEPMBTRE, o440
PEIEER T 98% (% 2). 2005—2011 4F,
MEREFE O RGHERZ, HOCEUE, FRE
fEHER G AR EE SRR, IFREART
Mk, 2013 EZ )5, BV HURSE E Rk

R E R AR R TS, PG HE RS
— s 75%, MINEEZ#EO KRG ILHEER
18.9%. &Mk kA, &IML:ﬁl%mLDk
TRECR S B O EIEAA A, #E D R AR
95%LA b, TR B — [ 1E 11 R VR b (A5 52 2 W e XL
B AN SRR, X 3R R ML AR B T
2 HEXSHEZEXETEN
21 REENERERGE

AT GE A 18 A 2 M R )R] 3RS
PEAFIEI &, AE A SR A TR e Al |, S
T 2005—2023 4EHHE HEAT 4B, e E N R4S K
W R R U L T B G AU L BR KU L A%
R 5 AHERE 8 ANFE bRl g v [ R T A 45 2 4 X
RPN AR AR (K3 ),
22 HEFRBEEITFEMAE

hER G, TR iR B UN Comtrade %fﬂl
e CHEFURIT I A 4 )s X AMKRAFERE |
RIREHE . DaéﬂﬁﬁDMinﬁﬁ
wind B8R E . BRI R Mg BOE KU Sk
FI b 2 B KUK H8 BOEAE 2 5 M i LRI AR AR 4l
wind FUHE PEAEHL , FESLEA I, AR SCOR AR AL
TOPSIS 35 b [ R T i 25 22 4 AU 2 S P
FEARIOALE 2 2005—2023 4E RS54

&R 2 2005—2022 EFRE#HORKBFEHMHAOS R SILE

Table2 Import volume and proportion of soybean importsfrom sources from 2005 to 2022
P S| () Fif AR 5 it
PO RSO E% O e SEASFEOLE% 0T SESEOREY% SFOEOT 0 ST T E%

2005 1104.8 41.0 795.2 29.9 739.6 27.8 2 639.6 98.7
2007 1157.0 37.5 1 058.3 343 827.6 26.9 30429 98.7
2009 2 180.5 513 1599.3 37.6 374.4 8.8 4154.2 97.7
2011 2235.1 43.1 2062.5 39.8 784.2 15.1 5081.8 98.0
2013 22209 35.2 3 180.6 50.2 612.4 9.7 6013.9 95.1
2015 2 840.5 34.8 4007.8 49.0 943.8 11.5 7792.1 95.3
2017 3285.6 344 5092.7 53.3 658.2 6.9 9 036.5 94.6
2018 1 664.0 18.9 6 608.2 75.0 127.7 1.5 8399.9 95.4
2019 1694.4 19.1 5767.4 65.1 879.1 9.9 8340.9 94.1
2020 2587.4 25.8 6427.7 64.1 745.9 7.4 9761.0 97.3
2021 3229.6 33.5 5814.7 60.2 374.7 3.9 9419.0 97.6
2022 29533 324 5439.4 59.7 365.0 4.0 8 757.7 96.1

W BEERIE T wind B .

Note: The data come from the wind database.
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Table3 Risk evaluation index system of soybean supply security in China
Hir 2 2 Bt S EELTE (i BU g 1
E AL R B EHRH™& Cl ik I P9 R AR 7 0 B AU R R |
KU B2 Fokht C2 ARERTR . TR, ERERMBOER  ER
X AMIAEIEE C3 e/ (AR P i+ ) EI]
;ngiﬁ A SR B3 LR C4 1 3 SRR C BT LR B 100%  ET
JERRRE A HEOR R DR R €5 REE R/ ARk B 1 AR E )
BRI B4 HIZRBA KU C6 2 [ 2 BOIR PR 2R % H At DX ™ A i AN 1k 1EI]
R BS TM% e C7 i&?m)ﬁ%/lﬂlﬂ\]m% EI]
L% C8 FITH AR ETm

2.3 JEBUEITEEARE

YT VR 16 B A R P A5 AR A A AR 2
5, ASCHE A RIBGE TR R R bR A A .
PLIAAE T REMS AR E 19 2 sUMEHE T RS AR AL
H, MEPFO AR Bhe R

(1) M PR T AR AL AL B

5 IF R
X —min(x;) -
i max(x;)—min(x;) R
i R [ AR AR
4y = max(x;) — xjj £ (2)

max(x;)—min(x;)

A, xy R AR BOE j IR, max(x;) &
AN IR R R ORAE,  min(x;) FoR5H j TidE
PR i ME,  ay RSB G — = N
FARE, BUEST 0 A1 Z[H,

(2) IR HE,

B =—2 £ (3)

2 ai

1
(3) HHH— MR e;
-1

€j =m— :—Et (4)
anlenP,j
1
(4) HHEIMIEIR2E 7 R
g =1—ej it (5)
(5) TR jAEPR IR
wj=gj i(l—e/) X (6)

J=1

Wi AR (1) ~ (o) HERRRERZ At
LA MBS R ECE INE% 4 J7R
4 REXTHARENBEIEFNE

Table4 Weights of soybean supply security
risk indicatorsin China

g . 5 )=
o SO ;| o R4z 5
EELan Ei=L N AL AHE /%
B1 Cl 0.9527 0.047 3 0.087 5 8.75
B2 C2 0.920 5 0.079 5 0.147 3 14.73
C3 0.958 6 0.041 4 0.076 7
B3 C4 0.9397 0.060 3 0.111 8 25.23
C5 0.965 6 0.034 4 0.063 8
B4 C6 0.926 9 0.073 1 0.1353 13.53
Cc7 0.896 4 0.103 6 0.191 8
BS5 37.77
C8 0.899 6 0.100 4 0.1859

VE BRI T SR
Note: The data were compiled from empirical results.
MEETRTF, 25 R BT o A 4 T2 500N

i EURHE T - S US> 3 52 5 XU > SR AL

> B ARG > B A AR 2 XURG: - A4 Brox 3 R

LA T AR XU S A5 22 5

2.4 TOPSISEHIFMERHEF
TOPSIS & i TR X 4 5 1F | 7 B4R A

(R B IEATHEY , A VRN X 52 45 S5 O A B 2 e

T R B SR Iz B A A i, IRIA Ok O et Bk

L /(1
(1) WElE ., MBEARM R, R

R} =max(Rij,Raj, . Ruy) H (7)

R7 =min(Ri;,Raj, -, Ryy) = (8)
(2) TEEIPA X R R IE | B R ARAY fif 1) RKEG
2 [AIFE B
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A (9)

D+ = fZ(R,-, ~Rf)?
Jj=1

D= /Z(Ri/ -R7)?
J=

(3) TR bnAH XTI
__Dr
D + Dr
BERIEARX (7) ~ (11) B Hk 2005—
2023 A FR [ K T AL A5 48 4 XURS WG 3T FE QNP 1 I/ o

= (10)

# (11)

i

0651 — W
0.60

0.55
2 0.50 |
045}
0.40 -
035

030 s 1 1 1 L 1 1 1 L 1 1 1 L 1 1 | L 1 s |
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
B 1 2005—2023 FEEKREMAERERNBTNLER
Fig.1 Changesin soybean supply security risks
in China from 2005 to 2023

ATLLE Y, 2005—2023 4FFR [E R by 24
KUBS: 8 KA 2007 4F 3k 2 f g, W T B {E A
0.600 4, 2013 4ENGITEE R 0.326 1, A 19 42K
RS B fIAE o AR BT R, Bk R Tk
8 (RS ECR I W B X E] iz s SRR L
3 REXEMHEZEXERNEZELIE
AR

T H R 3R [ R R 25 2 4 AU A 5% i) (A

RIS R Z 2 A B s, A SCIREA
B, A AAERE PSS, I A
VERESTUE T IA RS, AR T /IEAR T RS 52 e [ R
MSSIEFSE , S22l 2 19 Tk dadn, 1
PR A0 S I FEE 5 i e /N 3 (] U A L S IE 11 9
R HAT T
31 REXBEER

R A0 B i AR A B R R b T &
I KA SCI BE AR, LI 2005—2023 4F 5 A4~
Y i AR XoF 3 ] R AL 4 2 4 XU 5% el g 1 K
e KEERBOTE AT

(1) M58 CHR R BUE R &i (k) o
Ei(k)=
minmminy | Xo (k) — Xi (k)| +pmaximaxy || Xo (k) — Xi (k)

| X0 (k) — Xi (k)| + pmaximaxy. | Xo (k) — Xi(k) |

K (12)

K, ming | Xo(k)— Xi(k)| WAERF I k L3
WA X 25 SR NME L B S — R 22
minyming | Xo(k)— X; (k) | BETA 4% 25 v i) de/IMHE.,
YERSE —PHde/ N2 [RIBR, maximaxy | Xo(k)— X: (k)|
NZHIRE, p IR, pe(0,1], BK
YSUAE AT AR R BT AT 1 I ST 5, AR SCR R p=0.5

(2) HHEIREREE 7 o

1
7=~ S E k)
)

M BRI R, 73 B ORG24 22 4
5 RO DN 28 G IR R RO SRR, 2R 5 P

A (13)

®5 XBEHHESER

Table5 Correlation calculation results

Eis7n Cl c2 C3

Cs C6 C7 C8

KUK 0.840 1 0.5212 0.702 8

0.840 2

0.685 8 0.847 3 0.852'5 0.891 0

VE s HCHRR IR TSR
Note: The data are compiled from empirical results.

s R 2R 5 3 R 0 b 20 8 4 AU 11 S B
FEHES R BI/NE: 03 (C8) >kl (C7) >
HZBOE A (C6 ) >HEMTEREE (C4) >EPH >
H(C1) >XFAMEAERE (C3) >yt rh A s 0
HILE (C5) >ToRE (C2). HpHEART 5 Wiy

BhRCHRBE AR 0.8 DLE, BEBLR . sl .
M2 BA MRS | 2E 11 4 Hh R ] P ™ e B O
A e e R L 4 A A UK
32 ETRE/NZFEMEIFHEE P STIES

F A SO T 0 AR B Rt , R i,
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FASEROH %, i R AN A ) A [
VERETY i fie /> —3Fe [T U A ey b e o 13X — [ Al
iy f52 /1y —3Fe (0] 51 388 o 32 o0 B P £ 8 A
B, GEAREAR BB BBEE AT IR, R
FVFEREARAN BT [ A B 26 4F T 247 (v
L, P, AR SCE i /s e [ B
ASCHUHT R 4.4 BTS2 B I e /N —3fe i, LABESE
25 PR 00 3 T R Tt 2 2 4 XU 2 e R R R
/N RERMFZATE A INZR 6 PR .

*6 MHEHBEER
Table6 Preliminary simulation fitting results
Bk TS Oy R R 22
(#1414 24 34 4N 54
DN % D %) S N % S )

. 1.026 09163 0.6352 03794 03121 02478 ---
AN
WG
HAE X 1.026 0.8981 0.6114 03667 03041 02433 -
Lioana

W R 2
4~ 24 34 4N 54+
X 2492 3771 4947 70.69 84.68
y 76.99 97.51 98.03 98.11 98.14
T M R T R OIBF BT AR
Note: Only a partial of the results of the R run are captured here.

M2 FTLUE Y, SHERIC S A E M, B
RUTE 28 B8 — 28 I J5 15 2 1Y) RMSEP {E 15 3]
A, BEAh, M4RE 5 SRS, AR BE RS i
B 98.14% A2 & y R R(E R, JFXT AR x
[ BERE 113551 84.68% (3 6 ), £ RIMMFE B EM
A, TR I e 20 i BBl e/ ) 3 [T 1 S 0
MR 5,

Number of components

B2 WiMREHFIRE
Fig.2 Root mean square plot of prediction error

A AR A RAE T 5, LA R,
I jack.test () i 4], FEIF 7 1A R B
iR X oEE SR LIVE Py 4 T 1 E o8 e S TN
R LE . BRI XU LR E 1R IR AR v Bl G
WA, KA XOMRAFEERNCR A, i E
prh L BECR S IS O SR R

T e A9 E i fre /> 3Rl 5 A

$=0.167 0x2 +0.250 8x3 +0.268 2x4 +

0.395 1xe +0.782 7x7 +0.202 1xg

R bm A5 A 1l V3 07 R % A D T IR A A8
TR TN -

$=-3.7495+4.791 0x; +4.302 3x3 +20.155 9x4 +

2.065 6x6 +5.735 8x7 +0.628 7xg

F7 RROAZREARGEZEREER
Table7 Significance test results of partial least
squares regression coefficient

T b2 tfE PiE
Cl —0.069 5 0.079 0 —-0.879 1 03923
C2 0.167 0 0.086 5 1.9300 0.0715"
C3 0.250 8 0.125 8 1.993 9 0.063 5
C4 0.268 2 0.089 5 2.996 4 0.008 5"
Cs 0.016 7 0.075 4 02211 0.827 8
C6 0.3951 0.058 5 6.757 4 0.000 0"
C7 0.782 7 0.060 4 12.968 1 0.000 0™
C8 0.202 1 0.109 6 1.844 7 0.083 7

o *FFIRIE 99%MK T T 3 **FIRTE 95%M KT
TRFE; *FRALE 90%MKFE T BE,

Note: *** indicates significant at the 99% level; ** Significant at
95% level; *Indicates significant at 90% level.

RN SRR, ATJE A predplot ()
PRECRIEATRL S o ARCRUNE 3 fiz , B Ak
PRFREPRE, YRR TE, B BURLT
R TEX AL L, LR R LA BORAR T

y, 5 comps, validation

20} °
L o °
B 10
°
3 [
5 0, %
A 0 o 00
| co0®
_1.0 -O 1 ° 1 1 1
-1 0 1 2
Measured

B3 #HEBSHRE
Fig.3 Model fitting rendering
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b 25 BTG RS >3 1 A Y 42 v B >3 AR A 2 >
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FESEPR A XSRS A L 5 g
S/ NIRRT A IR, 43T T IRER T
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IR E R G 2 N FEETE 2007 4E5A5 3
mE, FREEILTHER, SREHE T RE,
PR FE AR B W™ BB ) S S RRAE, BiF
FEIL K TT NG . s ER KU L 7 FORIEAE
HhRE SR b0 F I i 2542 A XU S I B, T 2 e
JEEM, HT UL Erasie, AR E T EIT R
I B R R

— IR R B AR A B B BT AR
W, FWERKEZEMAL K7™ 570
e E A% 5 T VR O, v I A3 B T 3 ki
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SRR S VE 5 Kk E R &5, 2 > B A5 Bt
5 S WLIMRIAR JBE 3 2 58 Fr o BR A | S JE 22
B HiE B2 BRI 1 [ B RO
F . Sl E AN AL FE 2 5 2R T 5 5 B
( Chicago Board of Trade ) ZFH Z24 ™ 1T
Y, $eEmiRm s, [RGB XA b
WS A, sk S E PR ST I R
Xof P RHEE R AR, DR R SN A% A -5 B IXCH]
Xof A4 U o R B2 5E AL o

ZRINEE R, iR O RIFERE
TRl — T ABVGE R T,
REEMIZI, HE W —H" ITLE S
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KA, @i KACEENL AR X la
A FAKE X R P E ) (Regional Comprehensive
Economic Partnership ) 5 R B FFHLIE , @ik
ik, JFRRGRMTE R G/E, #ar KakEsh
B X, fTEREAE, L. G, Yine™
AR SS ; TERREE S Z IR T R e, B TF
RS IR B 5 R S NI RE YA = |
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Z itk
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R, B s B2 AL B R, IR AL,
2 1 T B R A Rl 7 i A B A2 R
P /D T A5 R A K RN 2R FR 2. St
TRk SR AR, SRR R A B,
GBI EEEC )y, B R 1 BKOE  3)
Yoy A K B Be A AE P PEREAH DL, 45 s JR BT Y
FIHRE

S 30K

[1] R, LK==, P ERKEHE DRI W L9 ],
AV 2 1S, 2021, (6): 123-131.

SONG H Y, JIANG C Y. Analysis of the possibility of
expanding the source of soybean imports in China[J].
Agricultural Economic Issues, 2021, (6): 123-131.

[2] BAHAOR, farld, SRR, 45 FREDCTHE DRI A2 AL

POPHT: BE T AR LA )] KERLE, 2023, 42(6):
757-768.
WEI Y J, HE L, ZHANG H Y, et al. Analysis of the risk
generation mechanism of soybean importdependence in China:
based on the perspective of interdependence[J]. Soybean Science,
2023, 42(6): 757-768.

[3]1 SRR, sKEME, BRIl X ] B R PR R
BIXTSRABLAT T[], Al R AR 2B 2 ), 2021,
(6): 35-43+187-188.

HU X R, ZHANG Y M, CHEN Z G. Simulated research on
countermeasures for China’s soybean industry to address
international risk factors[J]. Journal of Huazhong Agricultural

University (Social Science) 2021, (6): 35-43+187-188.




REZ=

?ﬁ IGHEEEE

SCIENCE AND TECHNOLOGY OF CEREALS, OILS AND FOODS

E 3345 20251F 28

(4]

[3]

Tk, ZEFE. o3& B b BE RN vh B R ik
MBFFE[T]. MREFASTTE, 2020, 42(8): 47-53.
WANG R F, LI S. Research on the impact of Sino-US trade

152 5 AR 152

friction on China's soybean import trade cost[J]. Contemporary
Economic Management, 2020, 42(8): 47-53.

ZRGER, SRS, AL S [ R S OBE R v [ K2 A ke sl A 2

WA LT]. R Al K2 AE R (RSB R, 2019, 203): 17-
23+66.
LI AL, ZHANG R. Impact of United States soybean tariffs on
soybean price fluctuations in China[J]. Journal of Hunan
Agricultural ~ University(Social ~ Sciences), 2019, 20(3):
17-23+66.

MM, A o A A A AR KUK 5 X O
Wt—— LUK H R[], A% T T, 2015, (5): 70-75.

WEN S T, YE M H. Price risk and coping strategy of China's
agricultural imports: A case study of soybean imports[J]. Price
Monthly, 2015, (5): 70-75.

ATEWN, FEE. FEERARN DS I D IR R B 2 A 5
WA-SXTEL]. ZBFOE, 2016, (3): 111-118.

GONG M G, WANG X Z. The law of international grain price
fluctuation and its impact on China’s food security and
countermeasures[J]. Economic Perspective, 2016, (3): 111-118.

g, B HTIERENE B T BN AT SMEH A1)
AR, 2020, (10): 57-59.

LI W, ZHAO L. The external dependence of soybean supply in
China from the perspective of the new crown epidemic[J].
World Knowledge, 2020, (10): 57-59.

AR, RHE. 53 e it 58 28 175 % o PR B A A i ot B 1z X 5
mE——LAR T RBIT]. s A, 2021, (3): 8-14.

ZHAO C, SONG Y. The impact of the new crown pneumonia
epidemic on China’s grain prices and its coping strategies: A

case study of soybean[J]. Price Monthly, 2021, (3): 8-14.

[10] sKFRT, HIB4E, skoRSh. 5T ROPLHTH S| SBR[ ¢

[11] &, HhaE5

Gk O R G R R E AT 0], B AL, 2020, 20(5):
103-108.

ZHANG X Y, TIAN M H, ZHANG Y C. Research on the
influencing factors of China’s soybean import trade based on
stochastic frontier gravity model[J]. Science & Technology and
Industry, 2020, 20(5): 103-108.

MR K R B 51 5 DB TE[]. TR
RATEFEABIERR), 2018, 20(4): 84-89+93.

CAO S S. Research on the influencing factors and trade
potential of Sino-US trade[J]. Journal of Hohai University
(Philosophy and Social Science), 2018, 20(4): 84-89+93.

[12] #65%, PhFE. Bk s m T PR 5 53 1k 5e

[13] MR, o = T AR B Sl 5

[0]. 2£3 5HER, 2023, (8): 147-158.

TONG G J, SUN P Y. Research on the market power of
international soybean trade under the new development
pattern[J]. Learning and Exploration, 2023, (8): 147-158.

BT EVHAD

PEFE FORIR 2 ST R SRS T[], [ BRI 55 (AN AT 5 5
KEE2EAR), 2019, (2): 1-12.

LIN D Y. Study on the impact of soybean import price
fluctuations in China: empirical analysis based on seasonal
complementary import source diversification[J]. International
Business (Journal of the University of International Business

and Economics), 2019, (2): 1-12.

[14] WENHUI L, LINXIANG Y, LING W. Changes of China’s

soybean import market power and influencing factors[J].

Applied Economics Letters, 2023, 30(18): 2619-2625. &

FiE: AR AREN U\jﬁ:' B (http:/lyspkj.ijournal.cn ),

FERIR ., 07, e RS T 8RR

162



