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Fig. 1 Research framework
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Fig. 2 Supply chain shock disturbance and recovery process
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ARSCHEH20204F 2 BRPENE X — R & FAE R opdi A i, wh 952 i oK Gk 0
5 5 RS K T I GDPAR ALY LR S e, Pk A R 3 2 7 nT 42 52 APk A B T 245 SRS R o
B oy R iR I GDPAS ALY L2 S il . 25 JE20184F H 36 51 &) BEHEE 52, 20184F7 H 2
F20194-12 H r =X} 96 [ 3F 1 K GARI25% B, AR RAREEFZ I 1K G4 BRAL N 4% 4% 57 .
DN L % S8 RE I R RE IR A, e PR 201 74FAE g ooy AT YR MENE B, T REFE SIBR 52 ) BE
IR LR R MR AR S by, 2020—202 14E R B2 B BB, 20224F MKk
BB, Bk oA e R K >, 5IAIDMU (Ideal DMU) FIADMU
(Anti-ideal DMU) P 4l Je s B0 . IDMUAD & T A o 56 B0 rp 10 B (I3 A (B R et v
FEHE, ADMUAL S A He 3 B0 P i) die e B A AL A= i, T P e i 5 DEA
FEARAE A /D F DMURF I RE F7 38 45 i ke 5
2.3.2 BHERIRE KO- EEdEk AFAOSTATEWE %, i 113 5 8dik B TUNComtrade
WG E , M SR RS 5 85 . 4 ml XU 18 BORE YA M 72 S 8 BOR TR T 35 [ BUIA IR 55 4E A
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KA E TS #2857 BOR AN PE 2K B T Policyuncertainty.com, #% [ 25k H
Searates.com, %% [Eiz kB JGDPX JF T Trading EconomicsHE /4 . H [E 20014 1 =
AR A G HL, G565 IBRARIRBERA T A E, FF5EI BC2000—20204

3 BRgELk 120 o BURIIE R e SUNEERR

1.0 TERHTBL e RGBT BE

3.1 REROXTHERETERR =
30 EEERRSEETEHE 2O
SRR, TERE O TR 04
R A e R ST S 0 1 Tass, 02

1 2000 4 119 0.27 38 i1 4 2020 45 1) 0.0

M T N T A PR S T R e R R R R R RN
0.97, 4EXIHT3% (K3), K R A O O e
HE 1467 B XU 95K 11 F 7K B o
B, DUk A IR TE 41.0%~58.2%, 13 2000—2020 v [E A 17 ARl UG T 25 15 1L
2020 ﬁz%j“—{ m E‘L E/‘J J)—(u}(ﬁ;flé' @ ﬂf] 0.56 Fig. 3 Evolution of China's global soybean supply chain risks
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558.2%. Rl B2 18N omame

S SR, RARAEDY M20064E, XUESTEH0H0.04, 58.0%, Hm4dEMy H20204F, KUK H5 %k
40.32, 432.7% ML TS B B RS B /MEAT B I, XU FE £ 1 R 200048 ()
0.07. 0.013 /1 420204E190.05. 0.04, 20204F %t 5 KUK (4 BTk % 45.0% . 4.1%.

SOCHEERES ok B (R1), WG 5 5 K A 7E2000—20204F 8] 11 7 4F- (7 A H B =
22 BUR AN 22 PETE2000—20204F (8] (14 6 M AT A AT f ey, e K 11 AR 7 e 1 4 30 XS
KR ;5 ipas KBS . HBZR BTG RURS: ™ B R PE 20 B AE 2000—20204F [l (44~ . 34>, 24N
AR PR fe iy, S K Sk VR 5 22 2 n A R 2R 5 il KU (AR 20 124F
U i g R AR, AR I (E 0.30, AH L HABFE PR, 28 B & ml XS ek =ik O
LRV 4 22 4 1 BN AN

MIHFEASAL K E (1), 2001—20044F F12005—2008 4F 5 M R &k 11 L 1 4% 22 45 1)
P73 NSl Y VAN A I et TN N = ) S Y ST K (R UL NS A A 2
B XIS A7 7F B T A 1 i SR B S AR R A, O HL VT BB A AR 1) IR) A3 i =X e 5 2009—
20124F, ZABREEEHLI, £ EBOARZ TS R Ze e, KEHE ORI R B R
SR I 2 4 0 R R 2 s 2013—201 745 Hh B g 11 R 0 Sfe 50T U G g 49 4 3ot S5
55 57 5 5 R i R e M TR B R S R % e A i BT s 2018—20204F
38 B o BEPEE A A BRPENG SR A B R, S EOR GHL N B B Az i B B XURS: BEE
312 HNEEMEBEXEETRME SMBORE, MR F B Y AR 8 E K E P E R A
2k A KBS Y B sha s, — i, FEBOE KRG BBRA R ERK, mRiE
PEARWTE S, JEl . ELPE . BTHRAE ) R B I 3 R AU T°0.01~0.43 2 8], S4{E 4301 R
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R1 2000—2020 F P [E K Z LBk 5 KUK F R E
Tab. 1 Weight of risk factors in China's global soybean supply chain from 2000 to 2020

W HER7 B Bt el B B iz B AR B B
VAV /AN N > N

, A0 M2 ER LR HOR AT K F
?@ﬂﬂ =% gﬁ,‘i Z Bl 2207 /\n KU s KU W it AR R

P Aa T W R 4 il RS Vi RS AR 1 8

wAE 2000 0.056 0.876 0.950 0.103 0.950° 0.050 0.950"

B 5001 0.143 0.950° 0.118 0.135 0.304 0.525 0.423

2002 0.315 0.745 0.950° 0.093 0.119 0.052 0.165

2003 0.061 0.135 0.135 0.947 0.950° 0.215 0.104

2004 0.091 0.197 0.204 0.400 0.175 0.178 0.950°

2005 0.950° 0.950° 0.299 0.188 0.240 0.950° 0.070

2006 0.847 0.132 0.950° 0.529 0.113 0.207 0.936

2007 0.446 0.950 0.256 0.337 0.950° 0.136 0.074

2008 0.144 0.736 0.096 0.323 0.154 0.423 0.799

2009 0.074 0.090 0.950° 0.103 0.934 0.385 0.064

2010 0.180 0.276 0.124 0.506 0.347 0.950° 0.740

2011 0.197 0.250 0.950° 0.340 0.138 0.381 0.157

2012 0.064 0.162 0.574 0.950° 0.146 0.296 0.066

2013 0.467 0.350 0.103 0.183 0.206 0.236 0.729°

2014 0.498 0.118 0.402 0.152 0.112 0.109 0.663°

2015 0.168 0.116 0.267 0.144 0.102 0.107 0.685°

2016 0.213 0.119 0.814° 0.471 0.114 0.164 0.057

2017 0.186 0.259 0.066 0.152 0.092 0.182 0.638"

2018 0.150 0.600° 0.079 0.050 0.050 0.073 0.050

2019 0.950° 0.140 0.060 0.087 0.693 0.950° 0.044

2020 0.215 0.068 0.050 0.069 0.747° 0.499 0.159

DN HANE 0.050 0.050 0.281 0.050 0.050 0.050 0.593°

TE: FORHAERCEHER A LR bR, B AR R R 3 TR A T T B 2000—2020 4445 i v E R E A pR
NEBERY R R R . AR, AR KR S 1 o ] AR AS R A AT SR — AR 003 T iR 45 TR PR 3R DRI, 487 2 4
SRR RS £, PR TR O XS (B 7 A5 4R TR AN W LU o A AR 24 25 IR, PR 3R 7S [ 4 3 T - A [ AU,
R ASAE AR D A1 (89 RUR AR, S LAAH RE PR AR, AT A iR 4541 R T B R A A XUR AT, 487 XU g e e AR Ak (181 3)

SR WA B B3 ) 22 5 DAL R 4 il XU 34047 B B b HA 8, 00 . S, PIAR AR 20204 A9
28 T B OR ASH E PE 38 B L 20004F 43 9 L3k 1T 22.9% . 26.6% F134.2%, 4F354E 5351 N
2,16, 2.10f12.08. FEULm T, EPr K SN HEE L 20 J5 i oS 3% sy 2 G 9%
4 T TR AR AL T BOL 0 208 80 45 2 51 K i K A A U sl KURS 2 5 F 25 ik 2 i g 11
AR R SCHER 2R . 20204 R HE 1 R A s i sl B 55 B 1R G ks D sl se i 2
IR SR, P shIEBOME 20.034; AL T, BAIHRAE AN I PG 2 11 K G A0 A% I sl 4R A
W AR AN, B BRI 43 5124 0.02910.022

1z B BEXUR B, f20004F191.01 E#KFI20204E191.25, 4EIEK1.1%, 48k
A AR YR G KRNI ST, AR B E S s B AR
WeTH R s i XU i EEE RN 2R . — T 1a, ELPEA = i TR 2T S 80 10 s KU 38 A
PN S FE T R 3 T L PE 2940% F K H 1T . 76% 500 T RI23% R G 1, =3 H 1 i
A—EEHA, BETHEEB DS FFERE; 5—Jrmm, ST RERR A E
FEEEHAIN, L an20234F7 H BERAS 2L 530 S Dy am R AL RRAIR, 3 T s asd iy sz, A
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S [ VA VRN B2 P b iz 28K R o B T el (el A R SRR ) A | A B R
Hom. FoRE B, Hp X E RO S IR SR E A TR T, 5 R DR S
RS ZES . TESE R KT 5 RGBS AR M W 238, 4351 2000
AERN0.75F12.820K F20204F 149 1.23F14.79, AEIHEK2.7%F15.9% ;  Fifi 5 v [ 4 1 K & 30
e P TT g, b SE R AR N 55, 5 5 0 R R MR R AR HS A 4 5
20004F (140.80F113.33 T FEFI20204E 90,73 F12.42, [ [ 19964FBUN K &3 LA, 0
KB IE3%, ZJakr 133 5 B MR S OCBUME AR A TR, RO RKILOR 2
Hp DX A ORI A T — o 2 E TS R ORI TR SR A, Bsh DL P Dy
AR T R G RN TE, AR, O TR R T AR i,
FIRUTT B A AR 5 2 8 T 2445 o 00 58 ) R A R AR S P i 200048 114)13.33 T Fée 2]
20204F-1192.42 5 X B PG R S A AR 1 A v 38 B B EE AR I ik B 6.09, 2 J5 T R $14.79,
ATLAE Y, A A R G B 1 37 v 90y i R i T B 7 R BRI M e, XSGh B R
SE A B T R AR AR A5 R AR LN .
3.2 FEH#HOXREMNEIRM S
321 REEHOETME ZHEm TR EZAER, WX 4Rl E XS H 0w
(RIS M A e AR AR RRAE O AR AR P i O B BERE AR o R KBS e 3h . e R E
HARAE20204F F AR AH HL201 74 B S /b, B PG AR BRTAR 42 17 R 5 Y 1 & £E 20204F T
AW L S ASE RS AT SRS . WO R A RR EAME (B3
FEM3—9H O RE, FEFEZEMNI0HBWRF4H B O KE) WEEHE, BgEd O
(ARSI 5 A R 1 ik 1 ] 6 7 e o XU 1 1R AR

B E ORI A RO E, FER G ORISR S LS, BRNE
K. EPE . BTRRAE | S8 EMRUCGE IS o, 20204F . 20214F . 20224FELPE X AR K T
HOAIE201 74E190.9615% . 1.244% . 17545, Z 2o, IE R RIS EXF e R
S OAE201 741909965 . 0.71F5F11.631%, ZE il Kk, WERE; ImERKEH
MR 32 B HN 598 055, 20205 X4E H 12201 74E190.98, 20214F [ F+511.38, {HilF
W A g R R SR AR ARE UL NS K — A T RR AR A R B R TR
X Hp E R G A SR T A B DR A 75 25 B ORAE PR M A R ) (3R2)
322 REEHOMBEE®HEIEME  AREEE OB ST P R EERS,
U EEEFREEEFZZMICRE &, BWEE ., TR, LG BT H AR K 8 I
(F3) 9. FERE IR A EOR I B8 . B EOR s i i TAEIE R TR, s
T AL 7% g vl T A 7 A B S A 7 1T e o 9 T R b DRI S b DX 18 A 4 T A4
DXAR A4k B BB A ORI R R L, MR E s MR, 2k
FVEL S 2 18] 5 A G 22 1T 2 (01 1l 36 [ | P s 2% . AR s i = e, b miReAIkrh
B FTANE . B s, EEE KRGS R A EE SRR — . A
2T, EPIREBRSCRRAL, e 2 b iz F il 1] o] 68 5k i 24 1 P4 K S AR
PR S A . T P P XS G ANk B A Sk 2 ) R B AT, Bk B R P i K G

@ MRAEAE T, vk (P S A 5 B 7 S 0 7= (1) S I, 3 3 TR o B = (i T [ A EEL P N 52K 2020 4F- 4
FUA43 5152 2017 4E 9 0.96 175 . 0.98 £, 202 1 4F 1 F1&143 51l S 2017 4FAY 1.24 4% L 1.38 5. 3& FEIRIBTAR £E 2020 4F HY 171 %6 4
B 2017 4F140.99 £% .0.91 £, 2021 4 145 43 B 2017 4R 0.71 4% .0.99 /% . BRIL, 18 O ) b D A A ) 7= Hh 4
Froh £5 B 2022 4R X AR 2 H 4 5 2017 422 b, ELPY RTINS R 4 A SRR R T 1-20204F K G L 5 2017 4R 22 L,
5 [E RIS AR ZE A5 AR AR N 1-4% [ 2020 4F F1 2021 4F XA K 5 V405 2017 4E 22 LB R4 .

@ BRI g bR 2022 4FE & E WA s T ] GDP 5 20194 22 L, B AFE R 1-2020 4F 1 2021 4F 4% [ )7 i
17T GDP 5 2019 4 2 He A B L K b — B BEH DRI R0R A 1%L
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Tab. 2 Efficiency scores of export sectors
JE SE AT T S e L A
Kt At Zozgo‘ffggi‘jij{g i zoﬁgﬁiiiﬁ Pl RAMRRE AR ACRHEA
B 1A 0.94 1.12
2H 0.41 0.92
3H 0.34 1.69
4A 0.39 3.26
SH 0.28 227
61 0.50 1.27
T 047 76 1.63 0.15 0.12 5
8 1 1.22 1.75
9H 1.11 0.33
10 1.36 1.56
11H 1.43 1.62
124 1.74 2.01
g 1H 0.63 3.36
2A 0.95 2.09
3H 1.09 1.53
4A 1.34 1.42
5H 1.29 1.31
61 1.30 1.70
7 H L35 170 1.75 0.04 0.44 3
8 H 1.04 1.49
9H 1.13 1.21
10 1.27 229
1A 1.11 1.81
12H 0.68 1.03
] R 7 11 - -
2 1 - -
3H - -
4H 0.50 0.25
SH 0.75 0.13
6H 0.50 0.25
7 57 L3 1.79 0.05 0.37 4
8 H 1.75 0.52
9H 0.50 1.65
10 0.30 6.84
11 H - -
12H - -
e 1A 0.22 0.11
2H 0.18 0.27
3H 1.25 1.23
45 0.30 0.29
SH 0.94 0.80
61 1.63 0.82
1.09 0.02 0.61 2
7H 2.90 1.25
8 H 5.07 4.81
9H 0.68 0.07
104 0.25 0.76
11A 0.27 1.55
121 0.45 1.08
DMU1 1.79 0.02 1.00 1
DMU2 1.09 0.15 0.08 6
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F3 FEEYHOMBEEHEIIRE

Tab. 3 Efficiency of export sectors and cross-border transportation sectors

ARt iy PrisEEIIGDP  PiERR BAdERR T BOAIRRR2 BCRE BCRIES

B 2019 2635 1.06 0.02 8.47 0.99 2
2020 2417
2021 2742
2022 2797
(] 2019 33683 1.07 0.07 225 0.73 4
2020 29406
2021 33196
2022 35986
P AL AE 2019 226949 0.96 0.14 2.67 0.55 5
2020 188424
2021 201655
2022 217367
JIE-N 2019 1083048 0.92 0.18 1.64 0.86 3
2020 881472
2021 900966
2022 991034
DMU1 1.07 0.02 1.64 1.00 1
DMU2 0.92 0.18 8.47 0.17 6

e PRI BRI AR AR 13590 T BT A AR X AR T, B4 [ 9 8 3B 11 GDP A4 5143 2R ] Trading Economics 514 4
o P4 S 9 4% [ 65 T 237 (USD Billion .BRL Million . ARS Million ,CAD Million) , R4 —455 K 275 .

SEmb i A R, EVEE AR R AR BB T, 202048 ELPE RS R E Y
BHAN92.0435 50/, BFEEE12.613E7017,

323 KELKEMFEREETME PEEORKE NSRRI . LH, e
Ko BARAEAR G il B4, U v R R 1 TSR T [ B R AR T A, AR
T8 7 RS s 2 S RE VU B L R BT E KO (R4) . g5 6 LRSS kA, EEM
H RS T 1R = TG, EAE SRR ARRCRAC T e, 00 B K SR B
ORI E R st . 2P EFERPsh, Ev RGBT 5K, fEsh=8 kK
TR TE, 200945 1 g H 11 21 e ] 0 R 5 H B v T AR R G He ), 2022
SEEPA TR EST%H T B, Hies%r it 1Kk GsfEdE, 20234 E 7 K8 FIL
R M AR AR R R GIR BRI LR E TR T S . wTUEL, pES5E
[ PNCA ¥ RN < SEWN [y I/ (3 i & W i W by NS B VR £ N K vl e B =

4 dhigitie

T B HE N BE R AR S A i HOR BT B, AARUE AT A AN AR 2 T RN
HEL AR E AL ARSCRIREHI, B 1 gE R SR A R BE o BT AE Y

@ 25 R T M PV 4 AR L i AR M3 SO R I B B30, XV DR P A AR DA AE S FEA% 2 N I B3 153, 8%
B A VR T 55 [ 4L (https://agtransport.usda.gov/stories/s/fvuv-b6b2 )

® 7= e AR Ry 2022 4F [ A R Sk OAS 2017 4R 22 L, B AT FR A 1-2020 4512021 4F H [ ) 4% [ R Sk A3
52017 4R 2Z LU A3 LA B b — W B AR 3 RS s s 1 1R A (51
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Tab. 4 Overall efficiency of supply chains
2020 4F 2021 4FH1[& [ 4% 15K 5L 2022 4F 7 6] F 4% 6 5L

RiEE S Ay VRS 2017 F2 AR L1 2017 452 1, PR BEAFERR 1 B AFERR 2 BORME SR HEA
B 1A 0.75 1.27 1.69 0.18 1.01 0.63 3
2A 0.95 1.01
3H 1.17 0.96
4A 0.92 1.37
5H 0.28 1.98
6H 0.45 3.74
7H 0.11 1.43
8 H 0.51 2.84
9H 0.73 2.17
10 A 1.66 0.97
11 A 1.16 1.14
12 A 1.17 1.44
g 14 0.96 12.15 2.71 0.07 1.37 0.94 2
2A 0.63 2.64
3H 0.51 243
4A 1.35 1.62
5H 1.04 1.58
6H 1.40 1.94
7H 1.21 1.67
8 H 1.21 1.83
9] 0.97 1.65
10 A 0.65 1.39
11 A 0.77 1.48
12 A 0.47 2.07
PARzE 1A - - 0.27 0.32 1.81 0.05 5
2 A - -
3A - -
4A 0.46 -
5H - -
6H 0.28 -
7H 0.77 0.16
8 H 0.41 0.26
9H 1.17 0.85
10 A 1.00 0.33
1A - -
12 H - -
ek 1A 0.04 0.37 1.01 0.07 1.17 0.37 4
2 A 0.15 0.16
3AH 0.28 0.13
4H 2.16 3.89
5H 0.26 0.49
6H 2.64 3.23
7H 0.72 0.38
8 H 1.58 0.99
9H 2.53 1.03
10 A 0.32 0.13
11 A 0.27 0.07
12 H 0.27 1.20
DMU1 2.71 0.07 1.01 1.00 1

DMU2 0.27 0.32 1.81 0.05 6
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VEAR T R 2 AR R B 0 A2 XUz, TR T A BRI 5% ) K AL B i) SEPRf i, 4B it
oy il i 555 A ) R AR YRR DGR R A, LA B e b 7 X 5 e RS S R b . IR SRR -

(1) ZBRALN BER S, B bk I BE  HEsR Wbt , 2 b b U SRR 6 R 01 i 1 ) 246 45
¥, AT ART R 0 RS 25 ] 8 SO N B a7 40 L AR T 2L L 0 s WA N i 4 IO X PSS 1Y)
Be1, LU SRR R B SR R N, SRR P ARk R B R R . R,
8 07 B AR T N 2 4 o 5 AR SR A4S AT 45 FAR A PR IR A 4E 0 HOR E R B AR R
gk,

(2) EERRGAFH O EEET, Yo T — B LR H 3R] EUE 52 i 4 1R 57
BTG R A A o TP R R S A BR R B AU AR S BN T, DA X AR
M 5 55 52 By O F R B A T SR B BORURS: U 3, 20224F o SRV Y L5135 1 58.2%,
MR s . g PR E N RS B i RGO R A, JE
G A ST 5T, KA R X 25 A 0 A B JXURS: B v -5 7R B R 48 iR A A At

(3) A AR FE 50K =ik T EE R S5 KU A e S i . 58 R Sy 4 A
1Rz i 245 0 %k IXURS: A BE S, ey [ 0 X B 1 R T R P T i L T S A
PROZE . AR IR S, RSO K G A e O e, S EKE
Ao R AWM AR B A ims sy i aon e, RE KGRIk
R AN AL SR A — 2 T B VR RS SRR IR, (HA 28 R 75 I 8 174 e 55 4 7T R Bk il
24 B P R 1R S R A ) SR AR, (EAS A ORI

(4) VA5 b [ ol [ B K = W VR AR 0k 1 oA BT B T, A Sk = [ A A
WAW I 25 EALE T ER G O b B S A L SE g, xR E
B R AN WS i . F L DR A EARAE O R I A i B R FROE i i .
WMAS BB, XTHETHIE R fE 2K A EEAE . B, DU G KBS A H A 1 2k 11
FEMEAAL AR T 22 IR IR TR, B0 AR 35 B A DA 30 R A0 52 5 Ak A ar o
B Rk, PRI SE 5 R B S L]

ARSI BA EEREOR & S O 7F SR 2 11 ) B 0 4 BR A R 4 KU R 22 1 T[]
B, MAHMFIEATHERAZRER, GES BN S22, X0 E R
B AU HR UE OO R 7= S (AR e R e ibhy BT BE, TR LR A % IR N BRI AR
JRAE TP AR LAl I, 2B B G A i A = 5 Zon bt ORI R . @ R
SRR R T B KA S5 A B 6 SR o i v BRI BT AU BE 1 Ak B AN RE S, e
WIS B EBOE . 20 AESE A SERT I, ST KU PR A2, Rk
X DRI | B BLSE . G R SR A B R RE s KR, T S AN AR 2
AR AL R R Ge e, ReoE 6 . PSR GHg, JUHAM E g %6 3 = 1 5%
AFEE AT B AR EAI S BN RIS, PERHRR AR A, Fy g
A BN SRR GAN BEAR R, FEE XN BE A 1. B PRI bl B AT 22 S+ A it
NEEEAG R A BRA AL 56 A RE 98 [ R AE K FAE P ERY AT AMESH T O A R, BB
EAELIEE R R ARAE DL SEE O A0 BN A EREE AR S, IEARWI T RXFBTAREE .
ik R RP IR R K E AT S R, KR R SR A R
DGR GETY | o A % T R A ) . AR W AR X L AR R I B R AR A PR
FIHBIX (A B R . (@ RN SFEAS [RI A YR AL 1 A 114 S B Al o T X ke 1R 2 [ 1 R o A1t
NEFE, 7EAEDT E K G5 5 e g IR b, S G T B VS A 2 E0A KU S BOR A E
PERGIE BN 5 BT AT PG AR A LA R AR p e, R IO A A A R 32 B IS B AT
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Y et s, B . WL s A5 T R SO E R, ) ST
R B A AR BHAURS o

SRR GORE AT AR AR S 7 T A BR A, A SCHERIT ST A RE R XU IR, 075 1 1 [ A= T
ARSI 2R, R 2 T Al 2= T A AR R B IXURS: , 7k o8 TR 5 i T 52 B i A2 Ak
THOL, RFBIEOHE . WOl A T7 T 5wl o AR AR B US55 16 B AURAT AT
JUR BT AS ], AN, KSR 5 TR MR A B IR BTN BN A AE AR B | 2SIl
R G IR MERNR R R, R4S R AR SR, R SE AR AERE L, TSR
RELGEIR AT R B A AR R SR L 25 iy SE B AR R L e RO A 528 O B
AT RGEOETE, BEMT N DUZ BT SRS, (e[ AR . 77k BORAE=S A L
AR s AN, e vl 7 A il H 0 e o A A3 D 3, KU 7 (R 0 B 5 R 2%
HHE LG SRR R, DURAENEE DB IR ER L BRI R
U7 2% it SR o RIS 12 377 A B8 S i B A P AT ARR TR, B XA ™ il I R B ) 222 56
WRIZ TR M2 5 KU 3l 25 A R AR R DA S T 2 750 0 BLR I PR I S5 7 ik — 20
RAWTIT
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Global supply chain risk assessment and resilience measurement:
Taking soybean as an example

LU Yujia"?, CHEN Yangfen’, WU Zhenlei'

(1. School of Economics and Management, Northwest University, Xi'an 710127, China;
2. Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences,
Beijing 100081, China)

Abstract: Amid the increasing global uncertainties, studying the risk structure and resilience
level of global supply chains for agricultural products highlights their importance. It not only
provides China with a scientific foundation for better utilizing international markets and
resources and ensuring the safety of agricultural product imports, but also promotes the
development of risk resilience management theories and methods for typical products across
geographical spaces, thus expanding research in resource geography. This study builds a
framework that consists of three sectors (export sectors, logistics and transportation sectors, and
import sectors) and four stages (supply, procurement, transportation, and demand). Using two-
stage DEA and CoDEA models, it evaluates the supply chain risks and resilience of soybeans,
which is the typical import-dependent agricultural product in China. The findings indicate that:
(1) The risk of China's imported soybean supply chain increased from 2000 to 2020, with risks
predominantly from the demand and procurement stages. By contrast, the supply and transport
stages are less risky but significantly increased. Trade relations with exporting countries and
economic policy uncertainty are the main long-term risk factors that threaten the security of
soybean import supply chains. (2) China's soybean supply chain from Brazil is more resilient
than that from the US and Argentina, suggesting great potential for improving supply chain
cooperation with Brazil. (3) Making the distinction between short- and long-term threats is
necessary for managing the risk resilience of the global soybean supply chain. Improving the
capacity to react to sudden hazards represented by trade restrictions, maritime obstructions, and
trade sanctions should be the priority in the short term. Long-term exploration of system
construction and strategic layout optimization is necessary to improve the discursive power of
the supply chain.

Keywords: global supply chain; imported soybeans; risk assessment; resilience measurement;
resource geography



