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Risks and optimization strategies of China’s grain imports
under the perspective of the Big Food Concept
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2. China Grain Research and Training Center, Beijing 100834, China)

Abstract To promote the construction of the diversified food import system in coordination with the Big Food
Concept, based on the explanation of the impact and mechanism of practicing the Big Food Concept on food
imports, the data on production, trade, transportation, and national risks of major agricultural product exporting
countries in the world are used to select key indicators for risk and potential analysis based on various links of
the international food supply chain. The results indicate that: In terms of supply security, there is still some room
for expansion in the import sources of staple crops, while the expansion space for the import sources of feed
grains is limited. At the same time, it is necessary to be vigilant about the impact of annual production fluctuations
on the stable supply of the international market. In terms of procurement safety, national risks and changes in
trade policies of major exporting countries are the key factors affecting grain trade, and the impact of import costs

on feed grain imports is greater than that on rations. In terms of transportation safety, it is necessary to
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comprehensively consider the transportation distance and route, and appropriately disperse the transportation

capacity and the risk of transportation interruption and congestion caused by excessive concentration of routes.

To promote the synergy between the concept of Big Food Concept and grain imports, it is necessary to further

optimize and expand the scale, structure, methods, and sources of traditional grain trade, and consider the

appropriate import scale of different varieties in combination with domestic demand. At the same time, the

adjustment of agricultural product trade structure should meet the domestic food consumption needs, and

promote the diversified layout of agricultural product import sources in different trade varieties. It can be extended

from direct trade to the global agricultural food industry chain supply chain, and continuously improves the ability

to utilize international market resources.

Keywords Big Food Concept; food imports; coordination; risk analysis; optimization strategy
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Fig. 1 Synergy between the Big Food Concept and grain trade
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Fig. 2 Analysis framework for import risks and optimization of grain under the Big Food Concept
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Table 1 Calculation of international market space of major grain exporting countries in the world Tt
KK Rice /NFZ Wheat %2k Corn K5 Soybean K # Barley
CHRPIP iR A CHRPIPS CHRPIP H TR A
5 i . 5 il 5 i 5 i) . 5 i)
% - 3 . EP . % - P .
. Remaining . Remaining . Remaining . Remaining Remaining
Country Country Country Country Country
space for space for space for space for space for
export export export export export
Ejl i :  H ; -
IU% 1994.57 ﬁﬂ;.ﬁﬁ 2730.52 xR 5021.43 Eﬁ. 2796.32 iﬁjvﬂ.ﬂk 872.36
India Russia the USA Brazil Australia
) 1] 5[ ] I ¢ |
?EIE 542.53 Yﬁjvﬂ.ﬂk 2282.31 M*EL. 3691.16 *H 2078.10 ﬁkﬂ;fﬁﬁ 388. 81
Thailand Australia Argentina the USA Russia
o jE L A /‘E
It.ﬁ 355.99 *H 2128.70 I%ﬁf 1630. 56 B % 632.95 "H 307. 50
Vietnam the USA Ukraine Paraguay Germany
E 35k Ly 5e = 3 %
E%Eﬁ 297.09 %ﬁ, 1939.49 Eﬁ. 2042.96 &R 391. 64 H 290. 06
Pakistan Ukraine Brazil Canada France
= P AVA RYA
*H . 283.76 }J‘uij( 1 900. 62 ﬂ;”E&JT’éS]Z 690. 44 '%ﬁf 108. 15 '%ﬁf 213.20
the USA Canada Romania Ukraine Ukraine
9 oS oS LEE A b2
il 80. 31 il 1466.88 %HE 430. 29 Sk 90. 23 % i 3167.97
Myanmar France France Uruguay Globe
i I B i I
Eﬁ, 77.09 BT*EL, 948. 52 é % 16 872. 24 H;FEL. 55.74
Brazil Argentina Globe Argentina
b2 1 el
% i 4 569. 48 1‘ A 710.01 ﬁw}% 43.54
Globe Germany Russia
B[ A7
P 609. 06 ok 6 469. 26
India Globe
e 48
s 363.07
Kazakhstan
ATy
ok 18 842. 3
Globe
TE i HF AR S () = th DX e i O % R 2022 4F LU MU 3 5 2 R wh 5 S th LA AR )y, HLA SR 5.5 1 Jm S0 Y e

Fa 58 , AT ST 32 L 2021 4F Bl 247 23 07 DL e v [ 4R £k 11 A S Al Ak =5

(6] o 45 B 0 K™ AR ok I FAOSTAT, % rh il 1

R R P UG

Note: Export surplus space=export volume - export volume to China. Considering that the grain trade will change greatly after 2022 due to the
impact of the Russia-Ukraine conflict, and the world grain trade pattern will be relatively stable in the short term, this paper mainly analyzes
the data of 2021 to reflect the optimization space of China's grain import pattern. The export volume and production data of various countries

are from FAOSTAT, and the export volume data to China is from Chinese customs.
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Table 2 Analysis of supply security of major exporting countries for various grain varieties

Kk Rice /NFZ Wheat %k Corn
- BEEWE T/ Rk Bl o HELR¥E /T 0 Ak B . BESWE /A0 AU s
3 . 3 . P .
. Supply Production . Supply Production . Supply Production
Country ; . Country ; . Country : .
potential fluctuations potential fluctuations potential fluctuations
E B ¢ & B :
IU.; 2 576.26 2 380.41 ﬁéﬂ}l'ﬁ?’[ 4 784.15 3 859. 36 *H . 5721.69 10 919. 31
India Russia the USA
ik T : ] ] E
}Lﬁﬁ 800. 62 1710.23 = 2 420. 30 2 144.00 H*E? 3 890. 29 7 033. 33
Vietnam the USA Argentina
#=H 12 [ EE
1072.1 1072.4 204. 115. 4 2 566. 43.
Thailand 072.13 072.45 France 3 204.57 7 115.43 Ukraine 566.97 9 943. 39
i 271.00 350.15 L%ﬁ: 1929.58 4 842.94 B@_ 4192.75 4767.11
Myanmar Ukraine Brazil
i i 1] 3. 5 J¢
&%Bﬁ 457. 21 3892.50 &k*b 2 097.56 3527.43 EJHE&E\ 390. 68 15972. 04
Pakistan Australia Romania
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Kk Rice /NFZ Wheat %>k Corn
fLen I/ 070 AT e /07t 7R B o B/ T D)
EES P . EES . . My A .
Supply Production Supply Production Supply Production
Country X . Country X . Country : .
potential fluctuations potential fluctuations potential fluctuations
=y v
Bﬁ, 74.50 7 065. 09 j{ﬂgj( 2 670. 56 3 838.25 i 390. 68 8 321.41
Brazil Canada France
FH I ElRE
285.52 1 630.67 3 204.57 5314.12 189. 67 2 595.09
the USA Germany 7 India
i i3 %
Iﬂ*ﬁ}f 1 687.53 2479. 38 ﬁiz?,ﬁ;ﬁ 719. 34 4534.32
Argentina Russia
Ej g )
IU'; 549.95 2 349.95 J{ng( 167.62 3 644.92
India Canada
WA 7 31
e 1079.16  1472.81
Kazakhstan
K & Soybean = % Sorghum K% Barley
JLas w1/t RS L2505 1/ 7 ¢ 7 i 8l . L5 W 1/ )
s Rty 7 .JJ s Ry : 5 P25 W :
. Supply Production . Supply Production . Supply Production
Country : . Country : . Country : .
potential fluctuations potential fluctuations potential fluctuations
e BS % Hr
8 741. 56 2709.57 720.00 5322.86 600. 00 2492.73
Brazil the USA 7 Russia
: [ i £ l (l
< 5974.35 2 509. 29 lﬂ*ﬁ}f 260. 00 3 552.95 ‘{ﬁj{ﬂﬂﬁ 810. 00 2 749.02
the USA Argentina Australia
] T bl l ViR
M)rEL. 1230.71 3628.78 @'@j(ﬂ'ﬂi 100. 00 5374.67 i 840. 00 6 149.57
Argentina Australia France
" s
B 691.70 4 944.00 1 5 840. 00 4 588.21
Paraguay Germany
& JEs L
jJ‘LI &x 555. 06 1541.08 [%}Ef 220.00 5052.32
Canada Ukraine
; £
ﬁ?’ﬁﬁ 155. 10 1 493.70 ﬁ‘”*j( 320. 00 5 169. 80
Russia Canada
e AR 4E
I%ﬁf 174.74 3 006. 06 W)FEL. 420. 00 4 552.50
Ukraine Argentina
f}ﬁg‘ 298.30 5 213.45
ruguay

T AL Z5 V7 PRI 2031 4E Y T H 1R HEAT A L S0k B OECD—FAO Agricultural Outlook (2022—2031) 5 3 45 1 2 B Xof BR 2 1 4%
P 5 A 000, Bk T A T 0 S DA D R A R AR A R ok 1) 38 [ A0l 8 USDA Agricultural Projections to

W TR YR 2012—2021 4F 25 DR £ 5 Rl B 7= (bR o 2% B0 ok B FAOSTAT .

Note: The supply potential is measured based on the expected export volume in 2031, with data sourced from the OECD-FAO Agricultural

Outlook (2022-2031) ; The report did not make separate predictions for each country within the European Union, so the export forecast

data for France, Germany, and Romania are replaced by the overall EU. The data for Myanmar comes from the USDA Agricultural

Projects to 2032 by the US Department of Agriculture, and the soybean export data for Uruguay is the 2031 soybean export volume of other

South American countries minus Paraguay’ s export data from the USDA Agricultural Projects to 2032. The production fluctuation

calculation is based on the standard deviation of the yield per unit area of grain varieties in various countries from 2012 to 2021, and the data

is from FAOSTAT.
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Table 3 Analysis of procurement safety for major exporting countries of various grain varieties

KK Rice /INZ Wheat
XL JE % XL JE
mx AR e BOBRES g B e
Country . (FEIL/O . Country . (FE7L/0
Country . Trade risk Country . Trade risk
risk Import costs risk Import costs
20224F 9 J1 9 H AZ 4%
. 20214 2 H 15 H—6

B i 1k Bk 0 T B R 17 . »
India O smmrmkokm 7% Russia IR 28

FAE i 20 % & Bt

2020 4F 3 H 25 H il
fiqee) BT Rk A4 ES ,

B e

Vietnam O s ak MY meusa s HRAS B 303.42

PR il K 1
= [E W [E
> El 69 551.02 i 71 278. 67
Thailand France

) 2022 4 3 & A 4k 1k
4 fr] 2020 4% 3 J 4 J5 KoK e '
Myanmar 63 WOV AL E A Ak 419.63 Ukraine 64 W NE FEEZ A 243.50
3@#) i
H l Gl

= %%ﬁiﬁ 55 547. 30 Yﬁﬁ/ﬂ,ﬂz 77 277.96
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2020 4F 4 ] 26 H &

% AR AN R % [ \
68 243.97 73 R Y 4 v 307. 20

Russia FMEKRENNA the USA 1R 55 S S

Py 1

2020 4F 9 7 A & th A
l | 0 AR £
BRAE 0wy etk 23080 A 62 233.74
Australia - Argentina

|
5 [ ! |
i 71 250. 92 @iﬁﬂ,ﬂ 77 295.19
France Australia
i
1‘5 2 80 239. 61
Germany
I 2022 4 3 J E A A 1k
I 64 O ME KESE 21947
Ukraine o

)I‘EHD
e 79 262. 83
Canada

i3

Bﬁ”ﬁif 62 236.63
Argentina

T« [ F RS BE A International Country Risk Guide (ICRG) £ H1 G 11 1 28 & KUK 1 2% 48 # ( Composite Risk Rating) 2020 4E 30 {H , 2 % WL
25 M1 B AT T B S XU AR T E — A5 70~80 IH AR KU L 60~70 S R KU, 50~60 g i KUBS . PRS Group B E M https: //www.
prsgroup. com/explore-our-products/international-country-risk-guide/ o #F I A 2y 2021 4F 4% [ 7 i -3 1 1A% B4l ok A FAOSTAT,

Note: The national risk data is based on the Composite Risk Rating 2020 values collected from the International Country Risk Guide (ICRG).

Referring to the extremely low and extremely high risk standards provided by institutions, 70-80 is further classified as low risk, 60-70 as

medium risk, and 50-60 as high risk. PRS Group's official websitehttps://www. prsgroup. com/explore-our-products/international-

country-risk-guide/ The import cost is the average export price of products from various countries in 2021, and the data is from

FAOSTAT.
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Table 4 Analysis of transportation safety for major exporting countries of various grain varieties

iz iy fE B /km

iz B iE 2 /km

. Transportation . Transportation
Country . Transport route Country . Transport route
distance distance
i3 % “ W —Fr 5=/ 44w
BT i 48 19207 47 Ew—tekorrr mn | R S705. 05 PHARIE— /AL
Argentina Russia i iE
VPN N DV 1 L A/ —
Australia 8 956. 44 VUK —F i France 8 225.23 T
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Pakistan 3 882.88 R T i 3 3 Kazakhstan 321717 i IE
. “ W — b A -
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2% | ~ E10S _
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L%ﬁf‘ 6 460. 80 ‘E‘{H Pt/ A o ﬂﬁq 2330.80 K pg MV il O A TE
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Note: The transportation distance is the distance between the two capitals, and the data comes from the CEPII (French Centre for Prospective

Studies and International Studies) database.
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Table 5 Global export concentration of major agricultural products and import concentration of China in 2021 %

M5 B A o

o A A

MRS AR v e v [ g O g P

251 Global export Concentration of 251 Global export Concentration of
Category concentration imports in China Category concentration imports in China
CR3 CR3 CR3 CR3
K & Soybean 90. 2 97.5 ¥ W Pork 42.8 57.1
£k Corn 66.7 99.3 & A Poultry 49.5 82.5
KK Rice 62.7 63.0 4 A Beef 34.9 72.0
/NZZ Wheat 38.8 82.4 * A Mutton 78.8 99.1
| |
K % Barley 46.7 83.5 3.l o 34.7 63.8
Dairy products
e IR i
75 % Sorghum 94.7 99.9 k7= i 25.9 35.5

Aquatic product

M FAOSTAT 52 5 ¥t 55 .
Note: Calculated based on FAOSTAT trade data.
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Table 6 Major agricultural product exporting countries and their proportion in the world in 2021

N /—H—\‘/\ D
. e 1 U /% JUARIR T
B3l . . . Gt/ %
. Exporting country Main export countries and .
Category . ) . ) Total proportion of other
quantity their respective proportions . .
exporting countries
i ENREEJEPE I (29. 1) (SR PFE I (17. 1) (1537 2%
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oil (3.7 MERGG.D
- FEC15.9) PEPEF (14.9) fHEE(12.0) &
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Pork 40 K(8.0) FFZE(8.0) M24(8.0) HLPH(7.8) ., 20.6
o He A (4. 8)
BNR = ELPE(21.6) .35 (19.6) I 22 (8. 3)  faf = 303
Poultry (7.6) F=E(6.0) fEE(3.4) £ HH3.3) ‘
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Be; 51 JEC7.5) BT 22 (7. 1) BTRRAE (5.3) fif 2% 28.9
CRPN-EEICRIIN EICMPN  E-S NN
FIH 12 BPY 2% (43.3) RRFE (30, 1) (FL[E (4. 7) 7
Mutton PEBEF (3.6) E/R>2(3.4) (2.6 :
7 |
Eﬁ.’kj”” . M (13.6) B0 2% (13.5) B 22 (7.6) 3k W 150
air .
Y (6.7) HL AU (5.7) 32 (5.5) I 2% (4. 2)
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[=}
jf’i':.” 134 FE C10.7) R (8. 9) B H7 (5. 1) . H 60 3
uatic .
4 (4.3) A (4. 2) JEJRZ /R (4.0) EIEE(3.9)
product

TR K = A T B G TR R B 1T Y R R . K AR SO 2 R AT TR A B AR

FAOSTAT % 5 Bl it 5 .

Note: The number of countries exporting aquatic products refers to the number of countries with an export volume exceeding

10 000 t. The data related to aquatic products is calculated based on Zhu Jing et al. "', while other data is calculated based

on FAOSTAT trade data.
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