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Study on the Efficiency and Influencing Factors of China’s Corn Import

Trade under the Background of Russia—Ukraine Conflict
HE Hong—xue, LE Jia—hua
(College of Economics & Management, Shanghai Ocean University, Shanghai 200120, China)

Abstract: Russia and Ukraine are the main suppliers of grain and vegetable oil in the world. The conflict be-
tween Russia and Ukraine has had a significant impact on the global corn import trade and price. Based on the con-
flict between Russia and Ukraine, this paper uses a stochastic frontier gravity model to measure the efficiency and
potential of corn import trade in China. The main factors affecting the efficiency of corn import trade in China were
quantitatively evaluated. The results showed that GDP, population of exporting countries, geographical distance,
price of exporting countries, government efficiency, export cost, inflation rate and rule of law have significant effects
on the efficiency of corn import trade. It is suggested that China should pay close attention to the trend of the situa-
tion in Russia and Ukraine, introduce import substitution solutions in time, promote the diversification of the corn
import market, and at the same time, continue to deepen agricultural cooperation between China and Russia, recon-
struct the conditions for Sino—Russian corn trade cooperation, leverage the price guidance function of the futures
market, strive for grain pricing power and enhance China’s regulatory ability in the international corn trade market.
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Fig.1 Changes of major grain import trade in China from 2013 to 2022
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Table 1 List of corn imports from various countries in China from 2013 to 2022

% Byit a0 ) Gieg PR A il g

I America Ukraine Myanmar Russia Argentina Brazil Laos
Year w it &% BB OB KR SH KR 2 KB &8 KR &H KR &F
Tons Fund Tons Fund Tons Fund Tons Fund Tons Fund Tons Fund Tons Fund
2013 297 84717 11 2618 3 731 0 103 7 1922 0 15 8 2 649
2014 103 29344 96 25797 4 1124 0 489 0 51 0 0 11 3585
2015 46 12089 385 87 681 5 1250 7 1440 0 13 0 0 12 3930
2016 22 5620 266 50 831 8 1786 1 1023 0 60 0 0 19 4080
2017 76 15988 182 36 958 9 2441 0 28 0 23 0 0 15 4514
2018 31 6875 293 63999 10 2658 4 545 0 13 0 0 14 4063
2019 32 7411 414 89 628 12 3183 7 1062 0 89 0 0 14 4041
2020 434 95983 629 135324 12 3892 14 2172 0 15 0 0 13 4279
2021 1983 558553 824 234840 3 1113 9 2127 0 47 0 0 2 690
2022 1486 528404 526 164973 19 6556 9 2969 0 82 0 0 5 1786
2023 235 83537 118 36 982 13 4404 11 3452 0 120 148 58763 3 1 058

T BRI T A B ve Aol

2023 KR E 5 202344 F 25 H L, B 0 T 6T,

Note: The data comes from Breck Agricultural. The data in 2023 ended on April 25th, 2023, and the unit is ten thousand tons and ten thousand

dollars.
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Table 2 Explanations of model explanatory variables and expected symbols

fifp R ik X B> EC/ip Sl

Explanatory variable Meaning Expected symbol Data source
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Table 3 Hypothetical test results

J5 {5 HO ZPRE In(HO) BB In(HT)  LREEHHR FHE 1% 15 S8 4 ik
Original hypothesis HO Constraint Unconstrained LR statistic Freedom 1% critical value Conclusion
model In(HO) model In(H1)
AR -166.12 -124.84 82.56 3 10.501 4
AR A -129.88 -124.84 10.08 2 8.273 i
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Table 4  Regression results of stochastic frontier gravity model

AN AR IR AE A
oy Time invariant model Time-varying model
Variable 7 ¥ T{H 0 T
Coefficient T value Coefficient T value
R ~47.50% -22.09 - 186.60%%* -2.84
InGDP; 4.43%%% 3.66 4.59%%% 4.71
InPOP; -0.14 -0.18 -0.74 -0.76
InDIS 3.61 0.83 —=5.56%%* =591
InYIE; 0.81%* 1.98 1.12%% 2.49
InPRI; 3.36%%* 3.16 4.32%%% 3.28
InINR; 0.45 0.67 —1.45%#% -5.06
Inde -0.57 -1.52 -0.76* -1.72
sigma—squared 41.66* 1.65 95.10 0.79
Y 0.96%* 37.22 0.99##* 58.02
" —-12.65%* -2.30 3.53 0.20
n —0.04%#* -3.73
XEAUSAE -127.93 -124.84
LR 646 76.39 82.56

T o et IRORTE 10% 5% 1 %/KF F 285 3 . 3R]

Note: *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively. The same below.
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Table 5 Regression results of trade inefficiency model

L 7 A3 e T{H

Model Variable Coefficient T value

REHILT 5 | A5 HEL —48.507%# -48.26

InGDP; 4.56%%% 26.16

InPOP, 0.61%x 5.44

InDIS —5.33 0 -17.47

InYIE, 1,095 6.21

InPRI, 4.5] 5% 9.06

InINR;, —1. 145 -37.43

Inde —0. 745 -4.27

5 AR AL ki3 AN -6.00

GE —4.60%% -3.53

TRA -0.05 -0.37

RL —0.28% -11.88

CE 0.01 %% 439

Inf 0.097% 3.04

BF -0.02 —0.44

sigma—squared 2.67 3.99

=g % 1.00 1 656.93
XFEUAUSRE -108.54
LR K556 115.16

TE  T>2.58%%%  1.96<T<2.58%%,1.64<T<1.96,
Note: T>2.58%%% 1.96<T<2.58%*, 1.64<T<1.96.
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Fig.2 Efficiency of corn import trade between China and major trading countries from 2013 to 2022
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Table 6  Calculation results of corn import trade potential and expansion space in China in 2023

H R BEEEOTY O ES R I0T ) P ZE (] (%)
Country Import volume Trade efficiency Trade potential Expansion space
% H 235 0.24 971.21 313.28
By 118 0.66 178.51 51.28
g A 13 0.05 247.10 1 800.75
% 3 0.37 8.07 168.90
A 11 0.02 449.80 3989.10
BTAR A2 1 0.26 3.92 292.01
() 148 0.03 526191 3455.35

T SRR Frontierd. 1 R BIAZE AR LR 5 51 50 8 )1 =SBk I/ 5 5 R T e s [l =(S 5 ¥ 1/ 52 5 1t =1)x100%

Note: The trade efficiency is compiled from the regression results of Frontier4.1 software, and the trade potential = actual import volume/trade effi-

ciency, and the expansion space = (trade potential/trade volume —1)x100%.
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