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Analysis on the Generation Mechanism of Dependence Risk of China’s Soybean
Import; From the Perspective of Interdependence
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(1. Business School, Yangzhou University, Yangzhou 225127, China; 2. Nanjing Xiaozhuang University Business School, Nanjing 211171, China;
3. College of Economics and Management, Northeast Agricultural University, Harbin 150030, China)

Abstract: The situation that China’s soybean imports have broken through new highs and the import sources are highly
concentrated , and the degree of dependence on import is rising, led to severe risks for the availability and stability of soybean
import source, threatening China’s food security. In this paper, the dependence risk of China’s soybean import was examined
both on the whole and individually, and the generation mechanism of China’s soybean import dependence risk was analyzed
and examined through constructing a model. The results showed that, there were import dependency risk for China’s soybean
imports from the United States and Brazil, two top source countries for China’s soybean imports, which indicated that the risk
situation is severe. It is, on the one hand, due to the strong supply capacity of major soybean exporting countries, which
makes it easy for China to depend highly on them, and on the other hand, due to the increasing demand for soybean imports in
China, which makes the dependence risk of China’s soybean import increasing. Based on the research results, suggestions are
proposed to establish a sound and comprehensive soybean risk monitoring and warning system, improve diversified soybean
import layout, enhance the resilience of soybean supply chain and domestic soybean production capacity.

Keywords: soybean import; dependence risk; generation mechanism; interdependence

BRHEE, WKL, REL2REREE, AL e dr R G 1 A R R R AR B A
BRRRE A2 A B 1 FE BEAR LRI IR0 A% BT A ES N
AR DR 2 4 1 H AR AL 55 w2 i AR 4 v N Y SR, R I Gk TR 2 A, 2 ok R
Wi R TE A O F i, 28R, wn v B R, e BEAE T2 RN L VY SRR A B E R X — i A
iR EHEAR B L2 EN, FFAELaXT HE R UE T, Jry 1 IR [ By 52 3] [ s 117 47 9 3h A PR OC & 72 B
ﬁ‘ﬁz’?‘z%ﬁﬁi&m,%iﬂ%ﬂi&%i&uﬁwﬁ,%%iﬁuﬁ fosgm Y LR 28 R Y BE R ST RS

o URTPECEHAYEA QS ARE ALK hREIREA [RICE RN RS BRI
‘:"E'JT{% KOO EREsEs, 2REHORE S KBAFM 8080 T , 23Rk G AT A
E@mi?iﬁé} 2000 4, R E K GHOEL HRE PR Bk, 3R [ R 5 1 11 R IR 5 A e 1 T I T 0

B 90% ,2008 4FiAH] 99% MMM /K -, 3 WX AIBEER ™ FEBIE 3T, i BE A [ P K 1T
@%,L—ttfﬂﬁ}f)f?[‘%,zozz AEATIIR I8 62% T AT R AT < R " fR XU, 7™ 2 R

Y75 B #3:2023-06-15

ESWH . BEH KRS EAEET H (72103177,72203034) 3 T304 BT 4L SR TR 5 H (2020SJA1969 ) ;3% M k2 25 1% T
ANATH VJHUC%F’]%F;J?F?%FH@'JI“ H (SXYYJSKC202217 ) ; M K 2A R 224 BHIT0T H ( X20220828)

F—1EE BT (1988—) , 2, Tt R, FENHR A S SR 25, E-mail ; weiyanjiao_181898@ 126. com,,

EifLEE . %ﬁk(l983*) i, 1+ 8 ﬁw’“ THENFEBF AT SR, E-mail ; jianghing2020@ neau. edu. cn,



758 NI 6 11

Ay, BEFE TR K R SR A R 1 K A P
22 TUARTH B oRvs 1 1 — A R, 743 A I
TR RS2 {0 W [ N R 2 Ak 4 1) o R
I I 3 A T XU 3 7 i B

e ) R 3 1 TR I £ PR Bk R, AR A
VRT3 [ X 61 o T 35 104 A A B ok g, S B
b TR ] PR K ST 7 M R S v A R A
TH S T B [ 0 e 3 11 R SR T 3 64 4
FEEEAE ETF, DU SRR R k& O SE R
1], 26 [ 6 v ) T 1 T 3 A A R R L T P
Xt 26 R G O I AR AR D P e B B g
LK, v FE SR IO 45 10y | B 1Y) SR, ok S5 [ M O
7 [ A K NAE S, 3 ek 5 1 2 o Ok
S, 3 S T A R B e Sk EI e O
By EEALEZE RGFHRAT  HE
2020 4F [ PO A 35 E oK B R 2 AR, SR ETR
PR ABEME A AU B AR A S E R
Ao v R e RS T H
i e R E g, Rl WL, 3R E AR
NEPRK G T R RCE R S i E Y 7
AT R AR A AT AR o e, £
K S 3R 5 AR

FRAE AR B AR A S | [ 5% 22 ) A ) R 9 AT
N AR Z AR R M AR, A R4
R 28 R A A ELAR A IO R H 2R TR, 4% 28
VR H, 2205 52 50 K & B R B %, A AR AE
WU . A ST, T R R XU 443
SIS R A4 iy 25 W T 7 1 S D 428 T 14 1 11 RLAE A
P CURAEIE | A7 0 88 3 051 2 7 oy 10 ok 7 1
WA AR ST ARSI, S e FE R
1 [ 45 9 R AR 4 T 5, A e R B PRI FE A
TR 2, 285 3k 1 T 1 10 A0 Atk IR 11 2% A 7K °F
DA B A [7] [ 5% 3 1 A S A 7 0 3 10 A0 e XL I
IKV-R 22 5, 1k — 2 ) 282 S I A% 75 B B G A4 B L
P DL SN B o 4, Bk A Ak B Y R
1 JRURSE A T A 068 55, S B B o 11 2 4 1 ) R M
BERERBEMENS%

1 HEXE#ARESHRAKXREH/EAETE

SRy AT 43 M B I O S 1 AR P XU B LA
BOHLEE, B 538 T 7 S AR5 3 (AR B AR () R A1 XoF
K ERGH# R HE MR R GG RAS T4 .
1.1 REXE#OEE

Wit T L 7 o T S )T R R B ) R

PETE A 7= b 5o B TR BE b R i 4,
Rt B 25 Bk N B I 9h T oK SRR
Y R e W B AR A Y R —H
b ) B R AR B, R O kR
R TR RS 22 180 K A e R B R A
F T R T gk R SR B R S 3 R A
BTk 2 T BR300 AR W 2k 1k IR
Mt FAE PR

MEEFTRLAS SR B, [ R T R
R E A R R RSO E, WE 1 R,
1996—2022 4F | f[E R Tk L DA 110.8 7t I 3h
EFFE 9 108. 1 J7 t, WK T 81. 2 fi5, 4F ¥y K
20.2% ,Hp 2020 FEHECTRUBEZERE 1 42 1, X FE
SR FRE Y O R SIS E N 2
BRI KA B T K AR R AR TR SR A B, 3k
TR =T B 1 4 i 2 [ P Ay 22 19 9K 3
AR 0 AR BB o i ok
HE TSR AR

Mt Ok A AR 0 R (R
- OE) AR RS R R e, W
Bl 1 TR, 1996 4F 3K 6 A8 il o K 2 it 1 LAY
AR 8% By K G 7 K i i F1 s 2, B e KRGk O
WKAE FE AW BE T, 2022 4F, R EL i DR A7 BE T+ =
81.9% , PRIV, 3. F Xk 5 bR T 3 048 FE
JE MR | A B 52 BIANERAS R Z B ohil ™ TR
B, r il R BT 3 0 AN TR
1996 4, [ K Wi O AT 3 10 43 B
3.6% , 1M 2022 4%, fr i 17 4l (= 1K 76. 8% ., iX Bk
FEEET—F0 LR G O = pE, w L
FE K E PR LA O S A

MHE F R E R, 3 R 5 F e R v g A
i, —Jr i, REKE S ORE T S E T EE,
1996—2022 4F, B4 P | 36 [ F B A 42 = K3 1 R I
e E K Gk O A R AR R TR
95% ~100% , & 1 iz ,2000—2022 4, F & K
SR 5 b B AR B (HHD) JRERFE 0.3 DL I
2017 AEFF IR — LT S T 0.4, R E R G
O Trse G Mg BAa 22wt o
HECTT AR R T N AR K G T S I sh
s B AT S —Jr i, o E R S sg
S EREEES, Fim LA, KRG ERE S %
B VG A5 ) 0 0 g 11 5 e S T g, S )
ABCD mﬁ*&ﬁ( B Archer Daniels Midland 2~ & |



6

BRI A5 - 3 [ RS2 AR XU A AL B 234 < 3 T A AR AL A

759

Bunge /7~ A | Cargill 23 7] il Louis Dreyfus 23 ] ) [A]Hif
P SR T ) AL, AR TR A
HER A 5y 1, RS B PR 52 5 S o bl 1 A

HEREH R

A

— HEXE#A SRS

WIS 5 s R SR B AR 2B T O 3
R ] A X A1 A T I — S 2B W, A
KL HE 22 4202

----- 3t KT R

China’s soybean imports

Market share of China’s soybean imports

Import dependence

12000 - 90
e T ™ 0
10000 - 7 s
= 7 /V i o
- e Zﬁ?%?% §§
B | P 7 A, B &
sz o B
2 / 1L
" E s AL AUV g3
2 AN ]I
g SN . 0 Ex
<5 , M| e
: : UL ] I
A 4000 ! 7 s EX
/ g T fe
/ o o
/ 2B
- 220 E
20000/ am
; P I
/ MSMAIVIVIVIV NI
A VAUV AUIVE VL
1996 2001 2006 2011 2016 2021
4
Year

BE S I Y5 UN Comtrade 04l \HZ G it mdEita,

Data source: Calculated based on UN Comtrade data, National Bureau of Statistics data.
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Fig.1 China’s soybean import, market share of China’s soybean import and import dependence
F1 2000—2022 FHEXEHATIHERE
Table | Market concentration of China’s soybean import from 2000 to 2022

4E} Year HHI ) Year HHI 4E0) Year HHI ) Year HHI
1996 0.62 2003 0.34 2010 0.34 2017 0.41
1997 0.70 2004 0.38 2011 0.36 2018 0.60
1998 0.40 2005 0.34 2012 0.38 2019 0.47
1999 0.41 2006 0.34 2013 0.39 2020 0.48
2000 0.38 2007 0.33 2014 0.39 2021 0.48
2001 0.35 2008 0.34 2015 0.38 2022 0.46
2002 0.35 2009 0.41 2016 0.38

BAEARIE AKYE UN Comtrade HEIH5E . 5 A HHI = g\‘vl(xi/x)2 JHp X RRFh E K G O B, X, AR E K S O TR

HEAHE i ALAIRBE . ARSC NV BUER 4

N
Data source: Calculated based on UN Comtrade data. Calculation formula; HHI = ¥ (X,/X)?, Where X represents the total market size of China's
i=1

soybean import, X, is the ¢ th largest scale in China’s soybean import market and N is 4 in this text.
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Table 2 The market thickness of international soybean suppliers PN %
0y =g FH P AR SE mExR 0y ey FH P AR AE JIEWN
Year Brazil USA Argentina Canada Year USA American Argentina Canada
1996 15.74 40.07 16.52 21.94 2010 42.28 46.70 25.85 62.46
1998 29.62 27.33 15.56 33.18 2012 - 52.74 15.36 70.88
2000 35.09 - 20.51 28.51 2014 52.66 37.64 13.94 58.24
2002 37.90 33.13 20.54 28.97 2016 53.51 49.47 15.22 67.06
2004 38.70 23.74 20. 65 32.34 2018 70.61 38.51 9.37 74.21
2006 47.44 32.32 19.42 42.40 2020 68.12 56.27 13.03 72.22
2008 40.95 42.10 25.38 85.52 2021 63.82 43.95 9.27 72.22

BRI KIS UN Comtrade 5 A FAOSTATA $¥ai14

Data source: Calculated based on UN Comtrade data and FAOSTATA data.
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Export proportion of major sobean exporters to China/%
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Data source: Calculated based on UN Comtrade data, data missing for some years.
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Fig.2 Export proportion of major soybean exporters to China
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Table 3 The export volume to China of major soybean exporters and the share in China’s market
. LY Brazil FE[H USA FiHEAE Argentina JNE K Canada Al Other
::i s hilt s ditt & ditt & ikt H dilk
Export/Ji t Ratio/%  Export/Jit Ratio/%  Export/Jit Ratio/% Export/Jit Ratio/% Export/Jit  Ratio/%

1996 5.27 4.76 85.97 77.62 11.80 10.65 1.02 0.92 6.69 6.04
1998 94.12 29.48 175.00 54.82 39.11 12.25 1.73 0.54 9.29 2.91
2000 211.95 20.34 541.38 51.96 278.43 26.72 5.72 0.55 4.42 0.42
2002 390.94 34.55 461.84 40.82 277.41 24.52 1.20 0.11 0.04 0.00
2004 561.59 27.76 1019.78 50.41 440.27 21.76 1.30 0.06 0.06 0.00
2006 1162.02 41.15 988.35 35.00 621.65 22.02 1.29 0.05 50.37 1.78
2008 1165.31 31.13 1543.22 41.22 984. 81 26.31 1.55 0.04 48.73 1.30
2010 1858.72 33.92 2359.73 43.06 1119.05 20.42 7.42 0.14 134.85 2.46
2012 2389.13 40.92 2596.92 44.48 589.62 10. 10 63.02 1.08 199.56 3.42
2014 3200.55 44.82 3002.93 42.06 600. 38 8.41 86.27 1.21 250.17 3.50
2016 3390. 94 45.77 3001. 08 40.50 704.43 9.51 131.15 1.77 181.72 2.45
2018 6608. 17 75.06 1664.01 18.90 146.39 1.66 179.19 2.04 205.95 2.34
2020 6427.74 64.08 2587.42 25.79 745.59 7.43 24.60 0.25 246.11 2.45
2021 5814.68 60.25 3229.57 33.46 374.65 3.88 58.81 0.61 173.96 1.80
2022 5439.35 59.72 2953.30 32.42 364.95 4.01 71.91 0.79 278.63 3.06

BAEIR MG UN Comtrade 4115

Data source: Calculated based on UN Comtrade data.
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Table 4 The dependence risk index value of China’s soybean import

A5y Year LY Brazil FE[H USA FAIH AL Argentina JEEK Canada
1996—1998 10.23 54.88 0.95 0.14
1999—2001 5.42 25.94 1.25 0.08
2002—2004 3.31 7.95 0.89 0.03
2005—2007 3.39 5.84 0.99 0.04
2008—2010 2.39 4.65 0.68 0.01
2011—2013 3.02 6.04 0.66 0.05
2014—2016 4.74 5.79 0.55 0.03
2017—2019 5.36 5.39 0.32 0.40
2020—2021 5.64 3.43 0.16 0.01

TE R B 3 AR,

Note: The data in the table are three-year averages.
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36 B Gy BRI (R R AR . 2018 A 36 G AEGR
o BEAE, H e B0 [ R R 101 2 v T 3 10 i
FEAZBE, T35 0 R MR AR, o Ay T 7 | ] A A 25
b FERE 1 e o E g AR T
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InP, =a +B, xLnAh, ,_, +B, X LnDE,, | +B; X
LnMS, +B, x LnGDP_, +Bs x LnR, +B, xD, +&  (3)

X, i RS RS O EFAEGY, ¢ R
tE, P, BRI R R A RO T
BB Ah,,, R FEEER G TR — Y K Sl
SRR DE. , | % [ o 7 sk B i s — 191, K
S SRR R T SR T B oK Tl R SR
Tyt oK e S AT SR Z A5 MS, F8 8RR ¢ 4F
FERGH O EAEIRE RGO ey
AA; GDP, I ¢ ARG NAE - BH ; R, PR
ABOAL G Ry, BE B AR & D, R b 3
SR 5y FEAGEAT RS W), R R 2B vh 56 52 ) E 4 I JU(E
HO0 R RAEN 1, IAh AR SCHA ) Ik 1] T 2 25007
A ERL, & HBEHLIRZEI, o N HEO0,
3.2 HiERiRASHEREST ST

I8 B B By ml AR M, AR SCR B9 K
1996—2022 4F-fY4F BE B, 3 15 K &5 SR Budle |
PR 2R R R R B AR ok A
FAOSTATA %itdfa 26 ; Fe 15 K 3= 2R ot F iy K 5L
HEHY RS A R BBk 1 $dE B0k B OUN
Comtrade 48 72 ; L 48 >k A World Bank %4 4ig
J ; FE GDP Bk H K G it R Mt b
KA IR TG a5 s .
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Table 5 Descriptive statistic of major variables
A FEAS HfH brifE 22 R/ME N E]
Variable Sample size Mean value Standard deviation Minimum value Maximum value
P, 97 5.51 10.38 0.00 62.60
LnP, 97 0.06 2.41 -6.61 4.14
Ah; 104 1.72E +07 1.18E +07 8.24E +05 3.72E +07
LnAh; 104 16.16 1.24 13.62 17.43
DE, ,_, 104 5638. 64 3279.49 1342.09 11983. 68
LnDE; ,_, 104 8.44 0.67 7.20 9.39
MS, 103 0.25 0.21 0.00 0.82
LnMS, 103 0.21 0.16 0.00 0.60
GDP, 104 74689.92 44152.84 20324.82 159526. 80
LnGDP, 104 11.02 0.66 9.92 11.98
R, 104 103.83 14.79 84.92 130.05
LnR, 104 4.63 0.14 4.44 4.87
D, 104 0.15 0.36 0.00 1.00
. 07 LA T8 5 S0 ASE Y (FE ) X 3 151 A P XU 1) A
4 LIEZERSH

4.1 FFOMRBEXUES AR IEKIELE R
K hausman KFEEXTAERIFEF TRGE: , 45 R B

PLBEREA TR 56, [ A, O 8 TE A2 Hp n] BB A7 1 119 20
[F1] 5 77 22 A 2L ) [+ S A0 O [ 3L, % P T A A SE A

Fo KEXEiOKBIEREERNIESERIEER

Table 6 Empirical results of the generation mechanism for soybean import dependence risk of China

HEER (PCSE) J7 i mIAG S , 45 R A3 6 iR,

LnP, LnP,
i H Ttem
FE PCES
1.529*** 1.529*** 1.529*** 1.529***
LnAh;
(2.59) (2.59) (3.16) (3.16)
41.160* * * 24. 110" * 41.160" " * 24.110* * *
nDE, , |
(3.10) (2.67) (21.60) (23.54)
2.985" " " 2.985" " " 2.985" " 2.985" " "
LnMS,
(3.07) (3.07) (4.70) (4.70)
30.640° " 30.640" 7
LnGDP,
(3.22) (17.40)
InR -155.700 " * * -168.600 " * * -155.700 " * * -168.600 " * *
1.
' (-3.68) (-3.67) ( -20.35) (-20.17)
D -33.150" " -53.970" " * -33.160" " * -53.970" " *
' (-2.43) (-2.83) ( -28.80) ( -22.99)
P ) T 2 284 BT
2 b b= =
Time fixed effect
A e
% i 5 5 o o 2 o
Individual fixed effects
374.800 " * * 250.800 " * * 375.100* * * 251.100* * *
a
(3.77) (3.64) (15.96) (13.80)
R? 0.921 0.921 0.945 0.946

U_X ‘**5Fﬂ***§j}'%”i§ﬂi\‘ﬁ;lo%\

Note: ", ** and ** "

5% M 1% KF T BE 355N EH, TR,

are significance at 10% , 5% , and 1% levels, respectively, with ¢ values in brackets. The same below.
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Table 7 The generation mechanism of import

dependence risk tested by country

. i) 35| FAT A 42 N
Al tem
Brazil USA Argentina Canada
LnAh; ,_, 3.602" 3.292*% 0.145 -0.483
(2.31) (1.91) (0.25)  (-1.02)
LnDE,,,  —-1.885 ~0.077 ~0.539 ~0.915
(~1.66) (~0.06) (-1.19)  (-1.60)
s 0.396 1.787 3.975% %" 23.340%
nivt.S
' (0.16) (1.16) (5.45) (2.28)
G ~0.640 ~0.086 0.671 1.748 " *
n
" (20.36) (-0.08) (1.50) (2.35)
] 1.239* 0.480 ~0.199
LnR,
(2.04) (1.43)  (-0.73)
; —4.114 0.120 2.605*
LnR;
(-1.18) (0.12) (1.79)
L 0.493 0.586 0.408
B
' (0.89) (0.81) (1.55)
§ ~1.948" ~2.436% " -0.752
LnR;
(-1.78) (-2.12) ( -0.00)
’ 0. 602 0.422 ~0.044 ~0.049
' (1.53) (1.74) (-0.20) (-0.24)
~24.400 ~51.070 ~4.674  —10.44
o
(-1.48) (-1.68) (-0.62) (-1.12)
R 0.542 0.895 0.867 0.508
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Table 8 Robustness test results

kg
Substitution variable SilBR SR
TiH Ttem Elimination
LnP,
of extremes
FE PCES FE PCES FE PCES FE PCES
1.549" "
LnAh;
(3.20)
2,347 234"
LnAh, ,
(3.9) (4.27)
1.925" " 1.925"
Ln()u
(3.51) (3.95)
1.430" " 1.430" "
Ln()i,/—l
(3.44) (3.41)
0.501 " * * 0.501 " * *
LnLab, ,
(2.65) (3.02)
DB 24,900 * 24,900 * 26.270% 26.270" * 24.850 " * " 24.850 " * " 23.930" " " 23.930" " " 24.190" " *
nDE,
! (2.89) (27.87) (2.98) (30.13) (2.81) (28.08) (2.49) (11.20) (23.78)
LS 1.811°" 1.811"* 1.695 1.695™ 2.962" " 2.962" " 3.880" " * 3.880" " * 3.008" "
n.
' (1.75) (2.43) (1.49) (2.27) (3.20) (4.59) (4.25) (6.63) (4.72)
InCDP 31860 " " 31860 * " 31.060" 7 31.060" " 32.510" " 32.510" " 30.370 " 30.370" " 30.760 " * *
nG
' (3.51) (17.54) (3.35) (17.32) (3.49) (18.33) (3.03) (12.32) (17.23)
- -176.900" " * -176.900" ** -179.300" ** -179.300" ** -177.800" ** -177.800" ** -170.500" * * -170.500" * * -168.900 " * *
n
' (-4.05) (-21.44) (-4.01) (-21.54) (-3.97) (-22.76) (-3.56) (-16.31) (-20.01)
D -55.720" " -55.720" " -56.380" " -55.380" " -56.210" " -56.210" " -50.640" " -50.640" " -54.27"*"
' (-3.05) (-22.98) (-3.02) (-22.89) (-3.00) (-24.05) (-2.45) (-8.67) (-22.77)
NI
P ] 1 A 280 0 " " P 0 2 0 0
Time fixed effect
AR R
Individual fixed JE & & b & & 3 3 y
effects
258300 ** 258.100* ** 289.100* ** 289.100% ** 281.800% ** 282.100% ** 283.700% ** 283.700% ** 250.400" * *
a
(3.98) (17.19) (4.40) (22.46) (4.27) (22.44) (3.9) (15.23) (13.63)
R? 0.549 0.951 0.528 0.948 0.525 0.948 0.646 0.945 0.9%46
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