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In recent years, China has become the world’s largest importer of grain, and scholars have particularly examined whether China’s
grain import trade presents this effect. By applying cointegration analysis to trade statistics panel data of China’s wheat, corn, rice,
and soybean production and imports from January 2016 to December 2019, this paper empirically tests for the existence of the
great country effect in China’s grain import trade. ,e results show that during the sample period, there is a long-term stable
equilibrium relationship between the import volume, domestic price, and international price of the four major grains; the great
country effect in the import trade of wheat and rice is not significant. ,e imports of corn and soybean present a great country
effect to a certain extent in the short term; moreover, a change in the grain price in the international market does not lead to a
change in China’s grain import volume, which shows that the great country effect in China’s grain import trade is distorted.
,erefore, China should pay close attention to the impact of international factors on the fluctuation of its own food prices and
enhance its ability to rationally utilize the international food market and international agricultural resources to ensure domestic
food security.

1. Introduction

When a country has a large share of exports or imports of a
certain commodity, it often has a significant influence on the
international market price, which is called the “great country
effect” in trade. Scholars have studied the influence of in-
ternational grain prices on the domestic grain market and
the grain trade in a country. For example, Dorosh [1] be-
lieved that if a country imported a single variety of grain, its
grain production and grain trade would both be greatly
affected by international grain prices. Chard [2] remarked,
“the rise of international grain prices in recent years has
caused the rise of the agricultural product prices of many
countries, while the rapid rise of some agricultural product
prices has disrupted the order of the import and export trade
of international grain from an asymmetric perspective.”
Tweeten and ,ompson [3] reported that the changes in
domestic and foreign market prices were transmitted
through trade, but the inconsistent domestic import and
export market forces led to the asymmetry of the

transmission effect of the international agricultural products
in the country. Wright [4] found a correlation between the
domestic grain market and the international grain market,
but the influence was different for grain-producing countries
and grain-consuming countries. Geoffrey [5] concluded that
changes in international grain prices would greatly influence
the dependence of the grain trade on domestic grain imports
and exports, but there was a limited effect on countries with
little or no grain import and export trade.

In studies on the great country effect in the grain trade,
the influence of grain imports and exports on international
grain prices has been commonly analyzed by the correlation
coefficient method, which seems to be too static to fit reality.
Brown [6] first proposed the concept of the great country
effect and predicted that the grain trade in China would rely
heavily on imports in 2030, which would cause a consid-
erable increase in international grain prices. In contrast,
Lustig [7] found that the great country effect of the major
grain-producing or grain-consuming countries in the grain
import trade is not obvious. Masuda and Goldsmith [8]
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found that the great country effect in the grain import trade
of the global major food producing and consuming coun-
tries is distorted, that is, the price in the world grain import
and export trade is not based on the trade share of the
producing and consuming countries but, rather, is manip-
ulated and controlled by certain individuals. ,e share of
grain exports and imports does not affect the international
price of grain. Kathryn [9] reported that the impact of grain-
producing or grain-consuming countries on international
grain prices is based on certain preconditions. Adam [10]
asserted that the grain trade policy of the major grain-
producing countries would play a certain role in interna-
tional grain prices and that a prudent grain trade policy
would play a positive role in stabilizing the grain prices.

At present, there are few systematic studies on whether
China plays a major role in trade in the world market, and the
existing studies reach different conclusions. ,e question of
whether there is a great country effect in China’s food imports
dates back to Brown’s [6] work, “WhoWill Feed China?” Brown
believed that China’s great food gap and strong purchasing
power would buy out the world’s food exports, threatening the
food supply of the developing world, and world food security.
Subsequently, academic circles have paid close attention to the
problem of China’s food imports. Koo [11] used the cost
minimization model for analysis and concluded that China’s
food demand would stimulate the sustained growth of inter-
national food imports and drive up the international food price.
Song et al. [12] developed a two-country partial equilibrium
model and found that China had relatively large market power
as a buyer in the soybean import trade and could depress the
import price; therefore, they observed no great country effect.
Wright [13] established a pricing-to-market model based on
importers’ pricing behavior and applied it to the study of
China’s grain import market forces. ,e results showed that
China’s grain imports and exports had little impact on inter-
national grain prices. ZhongYu et al. [14] proposed that because
China is a large country, its increasing grain imports would lead
to a great country effect and a rise in prices in the international
food market, which would automatically play a role in curbing
imports. Zhao Feng et al. [15] believed that as a large country in
the production and consumption of food and other agricultural
products, China had a typical great country effect in the food
import trade, and even a small amount of imports would lead to
an increase in international market prices, which in turn would
restrain the imports of food and other agricultural products.

Is there a great country effect in China’s food import
trade? If so, what is the extent of the impact? If not, what is
the cause? At present, there is no clear conclusion on
whether the great country effect exists in China’s food
import trade internationally. To address these issues, this
paper uses the cointegration analysis method to test the
specific statistical data of China’s grain trade, verifies
whether there is a great country effect in China’s grain trade,
and proposes several countermeasures according to the
verification results.

,e structure of the paper is shown in Figure 1. Section 1
is a literature review, introducing the relevant research re-
sults regarding the great country effect in grain trade. Section
2 analyzes the regional imbalance in world grain trade and

the general situation of China’s grain import trade, leading
to the research content of this paper. Section 3 presents the
research methods and principles and proposes the unit root
test, Johansen cointegration test, VAR model, VAR impulse
response, and other methods to discuss the principle of the
great country effect in import trade. Section 4 is the em-
pirical analysis, taking the import data of wheat, corn, rice,
and soybean in China as the research object and using panel
data from January 2016 to December 2019 to analyze the
problem of a great country effect in China’s grain import
trade. Section 5 offers the conclusion of this paper on the
basis of the empirical research.

2. Regional Imbalance in World Grain Trade
and the General Situation of China’s Grain
Import Trade

2.1. Unbalanced Regional Structure of the World Food Trade.
From the perspective of grain trade patterns, Asia, Europe,
and North America are the areas with the largest grain trade
in the world. In terms of the grain trade volume, the relative
shares of the three continents are quite different. In 2019, the
grain trade volumes of Asia, Europe, and North America
were 67.6×107 t, 155.7×107 t, and 120.6×107 t, respec-
tively, accounting for 28.0%, 26.1%, and 20.2% of the global
grain trade volume, and the total grain trade of the three
regions accounted for more than 70% of the total global
grain trade. Clearly, Asia, Europe, and North America oc-
cupy the dominant position in the grain trade, while the
other three continents (South America, Africa, and Oceania)
account for only 25.7% of the grain trade. It is not difficult to
see that there is obvious spatial imbalance in the global grain
trade pattern. To further explain the problem, it is necessary
to conduct a comparative analysis of the net global grain
trade pattern and per capita grain output. Over the period
1999 to 2019, comparative analysis based on the data of the
United Nations Food and Agriculture Organization (FAO)
shows that, whether at the beginning of the period (1999) or
at the end of the period (2019), North America (870.9 kg at
the beginning of the period, 1153.6 kg at the end of the
period), Europe (421.9 kg at the beginning of the period,
553.1 kg at the end of the period), and Oceania (588.7 kg at
the beginning of the period, 593.1 kg at the end of the period)
had per capita grain output that was much higher than the
global average (284.7 kg at the beginning of the period and
337.9 kg at the end of the period). In contrast, the per capita
grain output in Asia, South America, and Africa was
193.5 kg, 209.4 kg, and 160.1 kg at the beginning of the
period and 278.6 kg, 276.7 kg, and 159.3 kg at the end of the
period, respectively, which were all lower than the global
average. ,erefore, the global grain trade pattern and pro-
duction pattern exhibit a great imbalance. Our investigation
revealed that the leading cause of this imbalance was pop-
ulation. Using ArcGIS software for analysis, the relevant
results can more intuitively reveal the changes in the rela-
tionship between population factors and human-food
comparison and the impact on the grain trade pattern on
each continent, as shown in Figure 2.
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2.2. General Situation of China’s Grain Import Trade in Recent
Years. Food security has always been an important issue in
relation to the development of China’s national economy
and the living standards of the Chinese people. Food security
includes many aspects, but the primary concern is main-
taining the balance between the total grain supply and
demand. When a country’s domestic grain production
cannot meet the consumer demand, it needs to rely on the
international market supply, that is, imports of grain. It is
precisely because of the growing domestic demand for grain
consumption that China has become increasingly important
as a net importer of grain. ,e rapid growth of grain imports
has increased the dependence of China’s domestic grain
market on the international market and exposed China’s

grain trade to supply risk and price risk in the international
grain market. Moreover, with the increase in the total
population, the promotion of citizens’ dietary structure and
the increasing importance of industrial grain and feed grain,
China’s total grain demand will maintain rigid growth in the
long term, leading to a tight balance of China’s grain supply
and demand under structural shortages. In the current
situation of grain trade, China’s grain imports show a
sustained growth trend, and the country has shifted from a
dominant net exporter to a constant net importer. ,e
specific situations are shown in Figures 3 and 4 and Table 1.
,erefore, this section takes wheat, barley, maize, rice, and
soybean as examples to analyze the situation of China’s grain
import trade in the past 20 years.
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Figure 1: Research framework of the paper.
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Figure 2: Comparison of global grain production trade and per capita patterns between 1999 and 2019.
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According to Figure 3, China’s wheat imports were
880,000 tons in 1997 and then substantially decreased but
sharply increased to 7,233,200 tons in 2004. ,e figure
declined from 2005 to only 31,900 tons in 2008. After 2009,
wheat imports constantly increased, reaching 5,431,400 tons
in 2013, and then dropped to 3,004,000 tons in 2014. Except
in 2002, 2003, 2006, 2007, and 2008, China has been a net
importer of wheat. ,e volume has been rising since 2009,
reaching 3,490,000 tons in 2018, with an annual increase of
390,000 tons and year-on-year growth of 12.6%. According
to Figure 4 and Table 1, China’s wheat imports accounted for
0.84% of the global total wheat imports in 2000 and then
decreased notably. ,e proportion began to rise in 2009 and
increased to 5.11% in 2019. In addition, according to the data
of the United Nations Commodity Trade database, China
was the fourth largest importer of wheat in the world in 2016.

According to Figure 3, China’s barley import volume has
been fluctuating since 2000. It was higher than 1 million tons
in all years except 2007, reaching 2,335,300 tons in 2013 and

substantially increasing to 5,003,000 tons in 2016. China has
been a net importer of barley, with basic export volumes of
less than 10,000 tons, since 2000. Net imports were higher
than 1 million tons in all years except 2007, and China
imported 6.82 million tons of barley in 2018, with an import
value of US $1.69 billion. China imported 5.929 million tons
of barley in 2019, a decrease over the previous year.
According to Figure 4 and Table 1, China’s total barley
imports have accounted for more than 5% of the global total
barley imports since 2000. According to the data of the
United Nations Commodity Trade database, China is a
major barley importer and has been the second largest
importer of barley in the world since 2009.

China’s corn imports were 89,000 tons in 2000, then
declined substantially, and remained below 90,000 tons
between 2000 and 2009. Corn imports greatly increased to
1,572,400 tons in 2009 and further reached 5,194,400 tons in
2012. In 2013 and 2014, the volumes were reduced to
3,175,300 tons and 1,296,000 tons, respectively, and
4,790,000 tons of corn were imported in 2019, an increase of
1.25 million tons or 35.43% year-on-year compared with
2018. China was a net importer of corn in 2000 and from
2009 to 2014, and the net imports were 2,580,000 tons in
2014. According to Figure 3 and Table 1, China’s corn
imports accounted for 1.5% of the global total corn imports
in 2000 and then substantially decreased.,e percentage was
below 1.5% between 2001 and 2009. ,e percentage in-
creased continuously after 2008, reaching 5.34% in 2012, and
falling to 4.53% in 2019. According to the data of the United
Nations Commodity Trade database, China was the eighth
largest importer of corn in the world in 2016.

China’s rice imports were 239,000 tons in 2000 and
declined to below 800,000 tons from 2001 to 2011. Its rice
imports substantially increased to 2,3441,00 tons in 2012 and
further reached 3,260,000 tons in 2019. China was a net
importer of rice in 2000 and from 2010 to 2016, and the net
imports were 2,160,800 tons in 2014. According to Figure 4
and Table 1, China’s rice imports accounted for 1.15% of the
global total rice imports in 2000 and then significantly
decreased, and the percentage was below 3% between 2001
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Figure 3: China’s major grain imports (unit: 10,000 tons).
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and 2011. It increased to 8.50% in 2012 and 12.05% in 2019.
According to the data from the United Nations Commodity
Trade database, China has been the third largest importer of
rice in the world since 2014.

China’s soybean imports have continued to grow since
2000, rising from 10,420,000 tons in 2000 to 71,399,000 tons
in 2014. China was a net exporter in the soybean trade in
1995. After China became a net importer in 1996, the volume
continued to grow and reached 83,913,000 tons in 2016.
According to Figure 4 and Table 1, China’s soybean imports
accounted for 22.99% of the global total soybean imports in
2000 and continued to increase thereafter. ,e percentage
was 64.17% in 2012. It decreased in 2019 but still reached
59.26%. According to the data of the United Nations
Commodity Trade database, since 2000, China has been the
largest importer of soybeans in the world.

,erefore, China’s imports of wheat, barley, corn, rice,
and soybean have remained high in recent years, especially
as imports of soybean continue to grow. According to the
data of the United Nations Commodity Trade database,
China has been a net importer of the five major grain
products since 2009, 1995, 2010, 2011, and 1996. China has
become a major importer in the five major grain markets.

3. Research Methods and Principles

3.1.Unit Root (ADF)Test. Before testing the cointegration of
the time series, the integration of the time series (nonsta-
tionary) and its integration order is first tested. According to
the properties of time series integration and cointegration, it
is possible for a cointegration relationship to exist only when
the orders of two sequences are the same.

,e paper uses the unit root (ADF) test to conduct the
stationary test of the data sequence and determine the lag
order by the SIC criterion [16]. ,e ADF test extends the DF
test. ,e DF test assumes that the stochastic error term is
subject to zero-mean, homoscedastic, and non-
autocorrelative white noise sequences, while most of the
economic sequence data in reality do not satisfy this hy-
pothesis, which will affect the reliability of the DF test. To
guarantee the white noise characteristic of the stochastic
error term in the DF test, the ADF test is adopted.

,e equation of the ADF test is defined as follows:

Δyt � δyt−1 + 
m

i�1
βtΔyt−i + εt, (1)

Δyt � α + δyt−1 + 
m

i�1
βtΔyt−1 + εt, (2)

Δyt � α + βt + δyt−1 + 
m

i�1
βiΔyt−1 + εt, (3)

where βt in equation (3) is a time variable, reflecting the
trend of the time series; equation (2) contains the intercept
term α, while equation (1) does not contain intercept terms
or trend terms.

In the actual test, the null hypothesis is H0: δ � 0; that
is, there is a unit root. ,e testing process starts with
model 3, then model 2, and model 1, and stops when the
null hypothesis is rejected (i.e., the original sequence that
does not have a unit root is a stationary sequence). ,e
ADF test principle is the same as that of the DF test with
the difference that when models 1, 2, and 3 are tested,
each model has a critical value table. When the DF test or
ADF test is performed in Eviews software, the software
automatically outputs the corresponding critical value, so
the result can be judged directly according to the given
critical value.

3.2. Johansen Cointegration Test Method. In the cointegra-
tion test, for the cointegration relationship between two or
more variables, the Johansenmaximum likelihoodmethod is
used for the test [17]. For multiple nonstationary time series,
if a certain linear combination is stationary, there is a long-
term stable equilibrium cointegration relationship between
these variables. Generally, this relationship can be judged by
the trace test and maximum eigenvalue [18].

3.2.1. Steps for the Johansen Cointegration Test Method.
For m time series yt � (y1t, y2t, . . . , ymt)′ (t � 1, 2, . . . , T),
determine whether a cointegration relationship exists be-
tween the m economic indicators. Cointegration is defined
as follows:

Table 1: ,e proportion of China’s major grain imports in global main grain imports (unit: percent).

Year Wheat Barley Corn Rice Soybean Year Wheat Barley Corn Rice Soybean
2000 0.84 2.54 0.15 1.15 22.99 2010 0.93 9.68 1.63 1.39 59.51
2001 0.69 0.37 0.04 1.35 25.54 2011 0.95 7.50 1.81 1.99 59.67
2002 0.54 4.51 0.01 0.57 21.33 2012 2.86 10.30 5.34 8.50 64.17
2003 0.42 7.49 0.01 0.73 33.38 2013 4.42 8.38 2.90 3.08 63.78
2004 7.02 8.43 0.03 3.26 36.69 2014 4.32 20.50 2.69 9.64 63.24
2005 3.19 9.40 0.05 2.09 39.44 2015 5.09 21.27 3.48 10.13 58.02
2006 0.46 9.05 0.08 2.67 45.06 2016 5.13 20.89 4.51 12.76 57.92
2007 0.07 4.16 0.04 1.71 44.10 2017 4.95 20.72 4.45 11.82 58.33
2008 0.03 4.39 0.06 1.07 49.91 2018 5.03 21.03 4.62 11.62 58.17
2009 0.77 8.33 0.11 1.41 56.48 2019 5.11 20.69 4.53 12.05 59.26
Data sources: collated and calculated by the data from the United Nations Commodity Trade (UN COMTRADE) database from 2000 to 2019.
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Definition 1. Components of the m-dimension vector yt are
referred to as d, b order cointegration, denoted as
yt ∼ CI(d, b), if the following is satisfied:

① yt ∼ I(d), yit is the component of yt, and each
component yit satisfies R(Π) � r

② Nonvanishing vector β exists, making
β′yt ∼ I(d − b), 0< b≤d

If yt presents cointegration, vector quantity β is also
named the cointegrated vector. In general, supposing that a
matrix constituted by the cointegrated vector of yt isΠ, then
the rank of matrix Π is R(Π) � r, so 0≤ r≤ k − 1.

,e specific steps of the Johansen cointegration test
method are as follows:

Step 1: use ordinary least squares (OLS) to estimate

Δyt � 

p

j�1
ΓjΔyt−j + εt. (4)

Each equation therein calculates the residual error and
obtains the residual matrix S0, which is an
(m × t)-order matrix.
Step 2: use OLS to estimate each equation t in equation
(5), calculate the residual error, and obtain the residual
matrix S1, which is also an (m × t)-order matrix:

yt−1 � 

p

j�1
ΓjΔyt−j + εt. (5)

Step 3: structure the product matrix of the above re-
sidual matrix as follows:

R00 � T
− 1

S0S0′,

R01 � T
− 1

S0S1′,

R10 � T
− 1

S1S0′,

R11 � T
− 1

S1S1′.

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(6)

Step 4: calculate the ordered eigenvalue and eigenvector
of R10R

−1
00R01 related to R11. ,e eigenvalue is defined as

the solution of the characteristic equation:

λR11 − R10R
−1
00R01


 � 0. (7)

1≥ λ1 ≥ · · · ≥ λr ≥ · · · ≥ λm ≥ 0, composing diagonal
matrix Λ; the matrix composed of the corresponding
eigenvector is B, which is defined to be
R11BΛ � R10R

−1
00R01B, and B is normalized by the fol-

lowing formula:
B′R11B � I. (8)

Step 5: assume the likelihood function. When Π is in
the absence of restriction, the m eigenvalue in equation
(8) is reserved, and its log-likelihood function depends
on −T/2

m
i�1 ln(1 − λi), while for R(Π) � r (0< r<m),

the log-likelihood function is the function of
(−1/2)T 

m
i�1 ln(1 − λi) with the greatest eigenvalue:

−T/2
m
i�1 ln(1 − λi).

3.2.2. Eigenvalue Trace Test (Trace Test). If the r-largest
eigenvalue is given, the cointegration vector, for the
remaining m − r noncointegration combination,
λr+1, . . . , λm should be zero, and the null hypothesis is Hr0:
λr > 0, λr−1 � 0, with Hr1 denoted as having m − r unit root,
namely, presenting an r cointegration relationship. ,e
alternative hypothesis is unconstrained.,e test statistics are
as follows:

η(m − r) � −T 
m

i�r+1
ln 1 − λi( , r � 0, 1, 2, m − 1, (9)

where ηr denotes rank test statistics and is subject to the
Johansen distribution. When r � 0, 1, 2, . . . , m − 1, a series
of statistical values can be obtained: η(m), η(m − 1), . . .,
η(1).

Test the significance of a series of statistics successively
until the occurrence of the first nonsignificant η(m − r),
which shows the existence of the r cointegration vector. ,e
r cointegration vector is an exactly regularized eigenvector
corresponding to the r-largest eigenvalue. Every step in the
cointegration test belongs to the right single-ended test. ,e
test statistic in equation (9) is called the eigenvalue trace
statistic, so the above test is called the eigenvalue trace test.

3.2.3. Maximum Eigenvalue Test. ,e null hypothesis of a
similar test is Hr0: λr+1 � 0, denoted as having m − r unit
root, namely, an r-cointegration relationship. Hr1: λr+1 > 0,
indicating that the alternative hypothesis has an m − r − 1
unit root. For test statistics based on the maximum eigen-
value λr , the formula is

ς(r − 1) � −T ln 1 − λr( , r � 0, 1, 2, . . . , m − 1. (10)

,ese statistics are referred to as maximum eigenvalue
statistics; therefore, this test is called the maximum eigen-
value test [19].

,e test is performed from the bottom to the top; that is,
the statistic ς(0) is tested until the appearance of the first
nonsignificant ς(r − 1), which demonstrates that an (r − 1)

cointegrated vector exists and rejects the alternative hy-
pothesis that the statistic has at least r cointegrated vector.
,is (r − 1) cointegrated vector is a regularized eigenvector
corresponding to the (r − 1)-largest eigenvalue.

3.3. VAR Model and VAR Pulse Response. ,e vector
autoregressive (VAR) model is a multivariate data analysis
method that was first proposed by Phillips [20]. Not based
on economic theory, the model directly considers the re-
lationship among economic variables in a time series and
uses the form of multiple equations synthesized to construct
the model by regarding each endogenous variable in the
system as a function of the lag value of all endogenous
variables in the system. In each equation of the model, the
endogenous variable regresses the lagged values of all the
endogenous variables, and then the dynamic relationship of
all endogenous variables is estimated and predicted; this has
become one of the mainstream models of the macro-
economy. ,e general formula of the model is
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Yt � α + 

p

i�1
βiYt−i + εt, (11)

where E(εt) � 0, E(εt, Yt−i) � 0, and i � 1, 2, . . . , p; Yt is a
linearly stochastic process composed of (m × 1) vector
quantity with stationary homoscedasticity, βi is a coefficient
matrix of (m × m), Yt−i is an i-order lagged variable of the Yt

vector, and εt is a k-dimension random error vector, where
εt ∼ (0,Σ).

Any VAR model can be expressed as a process of the
infinite order MA(∞) vector,

yt+s � Ut+s + Ψ1Ut+s−1 + Ψ1Ut+s−2 + · · · , (12)

Ψs �
zYt+s

zUt

�
zyi,t+s

zujt

, s � 1, 2, 3, · · · . (13)

,e element of row i, column j, in Ψs indicates the
influence on i endogenous variable under yjt in stage t + s

under the condition of maintaining other error terms un-
changed, when the corresponding error term of the j var-
iable yjt, ujt is the impulse by a unit at stage t.

Equation (13) is the impulse response function, which
describes the response process of an impulse of yi,t+s as uj,t

under the premise that other variables remain unchanged at
stage t and in previous stages.,e impulse response function
is able to capture the dynamic impact path of a variable’s
impulse factor on another variable, and variance decom-
position can decompose the variance of a variable in the
VAR system to each disturbing term. ,us, the variance
decomposition provides the relative extent of the influence
of each disturbing term on each variable in the VAR model.

3.4. Principle of the Great Country Effect in Import Trade.
According to general price theory [21, 22], on the one hand,
the rise in commodity prices in the international market will
lead to an increase in the domestic production supply; on the
other hand, the “crowding-out effect” of the price increase
will reduce the domestic demand for this commodity. As a
result, the combined effect of the two aspects will reduce the
import of this commodity and further lower the interna-
tional market price of the commodity; therefore, it can be
said that the great country effect is not necessarily harmful to
importing countries.,e principle of the great country effect
in import trade is shown in Figure 5.

Figure 5 shows the situation when a country has a great
country effect in the import trade of a commodity. Suppose that
the D curve is the import demand curve of this commodity and
the S curve is the import supply curve, which is the export
supply curve of the rest of the world to this country. For this
country, before people’s demand for this commodity increases,
the import demand curve for the commodity is the D1 curve,
which intersects the import supply curve S at point M. At this
time, the country’s import quantity and import price for this
commodity are Q1 and P1, respectively. However, after the
country’s domestic demand for the commodity increases, the
country’s import demand for the commodity will increase
accordingly, and theD curve will move to the right and become

curve D2, which intersects curve S at point N. At this time, the
country’s import quantity and import price for the commodity
increase toQ2 andP2, respectively. Clearly, fromFigure 5, when
a country has a great country effect in the import trade of a
commodity, its large import of the commodity will increase the
international market price of the commodity. On the other
hand, the rise in the international market prices to a certain
extent will lead to an increase in domestic production and
supply and a reduction in the domestic demand for the
commodity, which will enable the country to reduce its import
demand for the commodity and further reduce the international
market price. As shown in Figure 5, the D2 curve moves left to
the D1 curve; thus, the import quantity decreases from Q2 to
Q1, and the international market price decreases from P2 to P1.

4. Empirical Analysis

4.1. Data Acquisition. ,e data on wheat, corn, rice, and
soybean imports in China come from the China Customs
database and are recorded as WheatIM, CornIM, RiceIM,
and SoyIM in tons. ,e domestic price of wheat is the price
of high-quality wheat in the Henan Zhengzhou Grain
Wholesale Market (recorded as WheatDP), the domestic
price of corn is the average wholesale price in the domestic
corn growing area (recorded as CornDP), the domestic price
of rice is the average wholesale price across China (recorded
as RiceDP), and the domestic price of soybean is the factory
price of Shandong domestic soybean (recorded as SoyDP).
All the data come from the China Agricultural Information
Network (https://www.agri.gov.cn/). ,e price unit of the
four grains is Yuan/ton. ,e international wheat price is the
FOB price of No. 1 US hard red winter wheat of the Gulf of
Mexico (recorded as WheatIP), the international corn price
is the FOB price of No. 2 US yellow corn of the Gulf of
Mexico (recorded as CornIP), the international rice price is
the price of ,ailand 5% white broken rice (recorded as
RiceIP), and the international soybean price is the Chicago
futures price of No. 2 US yellow soybean (recorded as
SoyIP). All the data come from the food price monitoring
database of the United Nations FAO (https://www.fao.orb/
giews/pricetool/). ,e international price of barley is indi-
cated by the price of barley No. 1 in western Canada
(denoted as BarleyIP), and the data come from the primary
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Figure 5: ,e principle of the great country effect in import trade.
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commodity price database of the International Monetary
Fund (https://www.imf.org/external/np/res/commod/index.
asp). To eliminate the effects of exchange rates on the
comparability of the domestic price and international price
of the four main grains, this paper employs the monthly
mid-price of the RMB to USD exchange rate recorded by the
People’s Bank of China to adjust the international prices
[23]. ,e adjusted price unit is Yuan/ton, and exchange rate
data come from the website of the China Foreign Exchange
Trade Center (https://www.Chinamoney.com.cn/). ,is
paper performs natural logarithm processing on all variable
data in the empirical analysis.

All data, including wheat, corn, rice, and soybean im-
ports in China and domestic and international prices, are
monthly data. To effectively investigate whether the great
country effect exists in China’s grain import trade, this paper
locates the data sample period when the four main grain
import shares rapidly increased or were raised to a higher
level [24]. ,is is also a period when the four main grains
were in a constant state of net imports. After the data
availability was confirmed, the sample period for wheat,
corn, rice, and soybean was set from January 2016 to De-
cember 2019.,is paper provides descriptive statistics for all
variable data samples by means of SPSS 17.0. As shown in
Table 2, during the sample period, the minimum, maximum,
and mean domestic monthly prices are noticeably higher
than the international monthly price.

4.2. Results Analysis and Discussion

4.2.1. Unit Root Test. Most economic variables are nonsta-
tionary series with temporal change characteristics, so directly
analyzing the interrelationship between those variables would
result in spurious association and spurious regression [25].
,erefore, this paper adopts the ADF unit root test to test the
stationary horizontal sequence and first-order difference se-
quence of wheat, corn, rice, and soybean imports and domestic
and international prices. As Table 3 shows, at the 1% signifi-
cance level, the variable horizontal sequence is nonstationary,
while the first-order difference sequence is stationary. ,us,
each variable is stationary integrated of order one, meeting the
preconditions of the cointegration test.

4.2.2. Cointegration Test. To test whether a long-term stable
interrelationship exists between wheat, corn, rice, and
soybean imports and domestic and international prices, this
paper employs the Johansen cointegration test method.
According to the trace statistic value and P value and the
max-eigenstatistic value and P value in Table 4, at the 1% or
5% significance level, wheat, corn, rice, and soybean imports
and domestic and international prices show cointegration
relationships of 1, 1, 2, and 1, respectively, indicating a long-
term stable balanced relationship.

4.2.3. Pulse Response Analysis. Pulse response analysis and
variance decomposition analysis based on the VAR model
aim to discuss in depth whether there is a great country effect

in China’s grain import trade.,is paper employs theMonte
Carlo [26] decomposition technique to perform pulse re-
sponse analysis and divides the period into 20 periods. ,en,
it analyzes the dynamic change characteristics of the in-
terrelationship between wheat, corn, rice, and soybean
imports and domestic and international prices according to
the pulse response function curve.

4.2.4. Variance Decomposition Analysis. To determine the
relative importance and contributions of Chinese imports of
wheat, corn, rice, and soybean and the lagged variables of
domestic prices and international prices, as well as the
proportions of each variable’s impact on itself, Chinese
imports and Chinese domestic prices given various inter-
national price changes, this paper conducts variance de-
composition analysis.

As Figure 6 shows, for wheat, the shock of lnWheatIP
to lnWheatIM is continuously negative, and the shock
degree is lower than −0.005; the shock of lnWheatIM to
lnWheatIP is positive during period 2 and period 3, and
the degree of each shock is 0.217 and 0.069, respectively,
but after period 4, the shock is continuously increasing
and negative, reaching the highest level of −0.153 and
thereafter gradually stabilizing to 0. Considering the
relationship between China’s wheat imports and inter-
national prices, imports have recently increased, but the
import share in world imports is not large. ,erefore, the
increase in Chinese wheat imports has little effect on
international wheat prices; that is, there is no great
country effect of Chinese wheat imports. ,e rise in the
international price of wheat will have a strong inhibitory
effect on China’s wheat imports in the long run. ,is
conclusion is consistent with the reality that Chinese
wheat production is basically self-sufficient, and wheat is
imported to make use of the international market to
adjust domestic varieties. A shock of lnWheatDP to
lnWheatIM is weak and positive during period 1 and
period 2. From period 3, the response is continuously
negative and lower than −0.007; during period 2 and
period 3, a shock of lnWheatIM to lnWheatDP is neg-
ative, and from period 4, the shock turns positive and
begins to stabilize at 0.11 near period 8. From the per-
spective of the relationship between Chinese wheat im-
ports and international prices, during the sample period,
domestic wheat prices are continuously and noticeably
higher than international prices. Under the protection of
the import tariff rate quota and wheat minimum purchase
price policy implemented since 2010, wheat domestic
prices increase in the short term. However, in the long
run, the increase in wheat imports still has an inhibiting
effect on domestic wheat prices, which does not support
the maintenance of a reasonable rise in domestic wheat
prices as domestic production costs continue to rise. ,e
increase in domestic wheat prices will facilitate the de-
velopment of wheat production and yield increase in the
short term, thus leading to decreased imports. However,
driven by the price discrepancy, wheat imports will
further rise in the long run.
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As Figure 7 shows, for corn, the shock of lnCornIP to
lnCornIM gradually grows and has a continuous positive
response from period 1, and it reaches the highest level of
0.032 in period 5. Subsequently, it starts to continuously
decrease. ,e shock of lnCornIM to lnCornIP is positive
during period 2 and period 3, continuously negative from

period 4 to period 9, and positive again in period 10.
Considering the relationship between Chinese corn imports
and international prices, in recent years, Chinese corn
imports have been at a high level. An increase in China’s
corn imports in the short term will cause the international
price to rise to some degree, supporting the great country

Table 2: Statistical analysis results of the description variable.

Variable Unit Sample size Mini Maxi Average Standard deviation Skewness Kurtosis
WheatIM Yuan/ton 64 2275 1365082 241195 258437 2.0794 6.5161
WheatDP Yuan/ton 64 1949 3061 2355 478 −0.1724 −0.8566
WheatIP Yuan/ton 64 1132 2480 1697 326 −0.3078 −0.7275
CornIM ton 52 1048 787332 249051 268916 0.8132 −0.6949
CornDP Yuan/ton 52 1653 2175 1980 154 −0.7388 −0.1437
CornIP Yuan/ton 52 1176 2283 1694 362 −0.1317 −1.5815
RiceIM ton 46 13725 517809 230186 89834 0.5163 −0.1628
RiceDP Yuan/ton 46 3424 4028 3872 205 −1.3093 1.8862
RiceIP Yuan/ton 46 2592 3874 3358 511 −0.4139 −1.4270
SoyIM ton 112 713280 5389036 3890412 1387445 0.6508 −0.2733
SoyDP Yuan/ton 112 3156 6407 4431 739 0.0542 −1.1373
SoyIP Yuan/ton 112 1898 4322 2783 654 0.5890 −0.2724

Table 3: Results of the ADF unit root test.

Variable
Horizontal sequence First-order difference array

ADF statistic Type 1% critical value Conclusion ADF statistic Type 1% critical values Conclusion
lnWheatIM −0.2415 0, 0, L� 0 −2.6131 Nonstationary −12.8329 0, 0, L� 4 −2.7123 Stable
lnWheatDP −1.8396 C, T, L� 0 −4.1577 Nonstationary −7.6793 C, T, L� 0 −4.1685 Stable
lnWheatIP −2.7132 C, T, L� 1 −4.2395 Nonstationary −6.4351 C, T, L� 0 −4.1685 Stable
lnCornIM −2.8769 0, 0, L� 0 −4.5036 Nonstationary −7.3938 0, 0, L� 0 −4.3207 Stable
lnCornDP −2.3581 C, T, L� 2 −4.5194 Nonstationary −6.8145 C, T, L� 1 −4.5426 Stable
lnCornIP −1.6073 C, T, L� 0 −4.5036 Nonstationary −5.9296 C, T, L� 0 −3.8854 Stable
lnRiceIM −2.7365 0, 0, L� 0 −4.2074 Nonstationary −7.827 0, 0, L� 0 −4.2361 Stable
lnRiceDP −3.4902 C, T, L� 0 −4.2074 Nonstationary −5.4412 C, T, L� 0 −4.2361 Stable
lnRiceIP −2.1136 C, T, L� 1 −4.3579 Nonstationary −4.0837 C, T, L� 0 −4.2361 Stable
lnSoyIM 1.3074 0, 0, L� 5 −4.1055 Nonstationary −11.3874 0, 0, L� 0 −2.7662 Stable
lnSoyDP −2.8690 C, T, L� 1 −4.2738 Nonstationary −6.1036 C, T, L� 0 −4.3276 Stable
lnSoyIP −3.1527 C, T, L� 1 −4.2712 Nonstationary −8.3975 C, T, L� 1 −4.3155 Stable

Table 4: Results of the Johansen cointegration test.

Variety Original hypothesis (number of cointegration
relationships)

Eigen
value Trace statistics Max-Eigen

statistics Conclusion

Wheat
0 0.2307 37.8166∗∗∗

(0.04123)
25.8714∗∗
(0.0237) 1 cointegration

relation≤1 0.08915 18.5474 (0.2798) 18.3078 (0.41286)
≤2 0.0626 3.9103 (0.7765) 3.9103 (0.7765)

Corn
0 0.4182 35.8135∗∗ (0.0072) 25.8325∗∗

(0.02459) 1 cointegration
relation≤1 0.1938 13.6192 (0.1875) 12.4193 (0.1628)

≤2 0.0223 0.7081 (0.3980) 0.7081 (0.3980)

Rice
0 0.4180 33.0189∗∗∗

(0.0052)
18.4628∗∗
(0.0043) 2 cointegration

relation≤1 0.2769 13.5837 (0.0634) 11.5175 (0.0391)
≤2 0.0024 0.0613 (0.8921) 0.0613 (0.8921)

Soybean
0 0.3651 69.3486∗∗∗

(≤0.001)
53.8711∗∗
(≤0.001) 1 cointegration

relation≤1 0.1435 22.5679 (0.2176) 12.8732 (0.4269)
≤2 0.0670 7.3935 (0.3528) 7.3935 (0.3528)

Note. ,e symbols ∗∗∗ and ∗∗ indicate significance at the 1% and 5% levels, respectively; values in brackets after the statistical value are the P values.
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effect, but the effect is weak in the long run. High inter-
national corn prices will stimulate domestic corn produc-
tion, although the effect lags because of the long growing
cycle, and corn imports increase in the short term. However,
in the long run, corn imports will decrease as the domestic
corn yield rises. ,e shock of lnCornDP to lnCornIM in
period 2 is a weak and continuous positive response; the
shock of lnCornIM to lnCornDP is negative from period 1 to
period 3, but it starts to be positive in period 4. In period 7, it
reaches the highest value of 0.331 and then gradually sta-
bilizes to 0. Considering the relationship between Chinese
corn imports and international prices, under the protection
of the import tariff-rate quota and support from the tem-
porary policy for purchasing and stockpiling corn imple-
mented since 2012, combined with the constantly low share
of corn imports in China’s corn gross supply, the increase in
corn imports has a weak effect on domestic corn prices. ,e
increasing price of domestic corn will stimulate domestic
corn production development and yield increase, which will
have an inhibiting effect on corn imports. However, since
imported corn with a low cost advantage will become more
competitive in price as domestic corn prices rise, and since
the rapid development of domestic animal husbandry has
led to an increasing need for corn feed in recent years,
Chinese corn imports will still present noticeable growth in
the long run.

As Figure 8 shows, for rice, the shock of lnRiceIP to
lnRiceIM continuously weakens the negative response,
and the shock degree is lower than 0.007 from period 1;
after period 2, the shock of lnRiceIM to lnRiceIP presents
a gradually increasing negative response. Regarding the

interrelationship between Chinese rice imports and in-
ternational rice prices, similar to the case for wheat,
Chinese rice imports have increased in recent years, but
the import share of gross imports in the world is relatively
low. ,at is, an increase in Chinese rice imports has little
effect on international rice prices, so there is no great
country effect of Chinese rice imports. China’s rice self-
sufficiency rate has remained over 99% in recent years.
Rice import and export trade aims to adjust domestic
supply surplus and deficiency and thus relies little on the
global market. ,erefore, an international rice price rise
will result in a noticeable decrease in Chinese rice imports
in the long run. ,e shock of lnRiceDP to lnRiceIM is
positive after period 1, and the shock degree continuously
decreases until it stabilizes at 0 in period 3. ,e shock of
lnRiceIM to lnRiceDP is positive and increases gradually
after period 2. In period 4, it reaches the highest value of
0.100 and then stabilizes to 0. Regarding the interrela-
tionship between Chinese rice imports and international
rice prices, the share of Chinese rice imports in the gross
supply is always small. Under the protection of the import
tariff-rate quota and rice minimum purchase price policy
implemented since 2010, the increase in Chinese rice
imports has little effect on international rice prices.
During the sample period, when the domestic rice price is
continuously and noticeably higher than the interna-
tional price, a further rise in the domestic rice price will
make the international rice price more competitive, thus
leading to an increase in Chinese rice imports.

As Figure 9 shows, for soybean, the shock of lnSoyIP
to lnSoyIM continuously increases and is positive from
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Figure 6: Pulse response analysis result for wheat.
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period 1. It reaches the highest value of 0.048 in period 5,
and then it starts to decease. ,e shock of lnSoyIM to
lnSoyIP is negative from period 2 and becomes contin-
uously increasing and positive from period 3. It reaches
the highest value of 0.068 in period 12 and then begins to
gradually decrease. Regarding the relationship between
Chinese soybean imports and international prices, China
has been the largest soybean importing country since
2000, with its soybean imports making up more than 50%
of the gross world imports, and the ratio has been in-
creasing in recent years. ,erefore, a change in Chinese
soybean imports is likely to greatly influence interna-
tional soybean prices; therefore, Chinese soybean imports
present a great country effect. An increase in interna-
tional soybean prices will result in a decrease in Chinese
soybean imports in the short term. However, China’s
soybean supply has formed a trend of strong reliance on
the global market, so China’s soybean imports will rise
again in the long run. ,e shock of lnSoyDP to lnSoyIM is
weak and negative in period 1 and period 2, and the
positive response increases at first and then decreases in
period 3; the shock of lnSoyIM to lnSoyDP is increasingly
positive from period 1, and it reaches the highest level of
0.048 in period 5 and then decreases gradually. During
the sample period, the domestic soybean price was al-
ready noticeably and constantly higher than the inter-
national price. ,erefore, an increase in domestic
soybean prices will make foreign soybean prices more
competitive, thus resulting in a further increase in
Chinese soybean imports.

As Figure 10 shows, for wheat, the contribution rate of
changes in lnWheatIP to changes in the international price
of wheat is over 84% in period 20, and the separate con-
tribution rates of lnWheatIM and lnWheatDP impact are
under 5% and 12%, respectively. Chinese wheat imports
have a weak impact on the international wheat price, which
further proves that Chinese wheat imports do not have a
great country effect. ,e contribution rate of changes in
lnWheatIM to the wheat import quantity continuously
decreases, falling from 93.42% in period 1 to 67.59% in
period 20. ,e contribution rates of lnWheatDP and
lnWheatIP are both 0 in period 1, and then the rates increase
constantly, reaching 9.72% and 8.31, respectively, in period
20. China mainly plants and produces medium-gluten
wheat. ,e yield of high-gluten wheat suitable for making
bread and low-gluten wheat suitable for making biscuits is
always low. To meet domestic needs, the import need for
high-quality high-gluten wheat and low-gluten wheat from
the global market is strong for the purpose of increasing
variety. ,erefore, although Chinese wheat imports are
increasingly affected by international and domestic prices,
China wheat imports remain at a stable, high level, and
China has been a net importer of wheat since 2009 because
import reliance has been formed to a certain extent.

As Figure 11 shows, for corn, the contribution rate of
changes in lnCornIP to the international price of corn in
period 20 decreases markedly, from 91.38% in period 1 to
46.59% in period 20. ,e respective contribution rates of
lnCornIM and lnCornDP, respectively, increase from 7.81%
to 10.56% in period 1 to 21.33% and 43.70% in period 20.
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Figure 7: Pulse response analysis results for corn.
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With the constant and rapid increase in China’s corn im-
ports, changes in Chinese corn imports have an increasing
influence on international corn prices, which further proves

that Chinese corn imports present a great country effect.
Moreover, the domestic corn market has a remarkably in-
creasing influence on international corn prices. ,e
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contribution rate of changes in lnCornIM to the corn import
quantity decreases from 100% in period 1 to 83.05% in
period 20. ,e contribution rate of lnCornDP constantly
increases to 17.93% in period 20. ,e contribution rate of
lnCornIP is under 5%. In recent years, domestic corn prices
have enjoyed fast yet steady growth and have been higher
than international prices. Driven by the price discrepancy,
domestic manufacturers’ need to import low-price corn is
constantly strong. Since 2010, China has been a net importer
of corn, and its net imports have been steadily increasing.

As Figure 12 shows, for rice, the contribution rate of
changes in lnRiceIP to the international price of rice
increases and remains over 94% from period 10. ,e
contribution rate of lnRiceIM is 13.67% in period 1, and it
decreases constantly, falling below 4% in period 8. ,e
contribution rate of lnRiceDP is continuously under 2.5%.
Chinese rice imports have a very weak influence on in-
ternational rice prices, indicating that there is no great
country effect in Chinese rice imports. Domestic rice
prices have a very small effect on international rice prices.
,e contribution rate of changes in lnRiceIM to the
import quantity decreases from 100% in period 1 to
73.66% in period 20. ,e contribution rates of lnRiceDP
and lnRiceIP are constantly increasing, with respective
contribution rates of 23.24% and 27.53% in period 20.
,us, domestic and international rice prices both have

some influence on Chinese rice imports. In recent years,
domestic rice prices have been constantly and substan-
tially higher than international prices, and the price
discrepancy has resulted in a strong import need. Since
2009, China has been a net importer in the rice trade.

As Figure 13 shows, for soybean, the contribution rate
of changes in lnSoyIP to the international price of soy-
bean decreases dramatically from 81.92% in period 1 to
53.19% in period 20. ,e contribution rate of lnSoyIM
increases from 22.85% in period 1 to 53.19% in period 20,
while the contribution rate of lnSoyDP is under 10%
throughout the period. ,erefore, Chinese soybean im-
ports have a strong and constant influence on interna-
tional soybean prices, which again proves that Chinese
soybean imports present a great country effect. Domestic
soybean prices have little influence on international
prices. ,e contribution rate of changes in lnSoyIM to
import quantity decreases from 92.71% in period 1 to
84.15% in period 20. ,e contribution rate of lnSoyDP
increases from 6.28% in period 1 to 16.37% in period 20.
,e contribution of lnSoyIP increases from 0 in period 1
to 18.22% in period 6 and then constantly decreases to
14.53% in period 20. ,erefore, international and do-
mestic soybean prices both have effects on Chinese
soybean imports. However, as China’s soybean self-suf-
ficiency rate decreases to a lower level, it develops a high
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reliance on imports. Given its constantly growing need
for soybeans, as the largest soybean importing country,
China imports soybeans in constantly increasing
quantities.

5. Policy Implications

As a major food consumption country in the world food
market, China’s grain import volume is an important
factor that affects the changes in grain prices in the in-
ternational market. However, the changes in food prices
in the international market do not affect the changes in
China’s food imports. In other words, China does have a
great country effect in the grain import trade, but this
great country effect is distorted. Taking China as an
example, if a country has a distorted great country effect
in grain import trade, the following measures should be
taken to solve this problem:

First, the construction of the grain production in-
frastructure should be strengthened to improve the
production and supply capacity of the domestic grain. On
the basis of consolidating the existing cultivated land
area, the country should vigorously develop water con-
servation, strengthen investments in facilities and ele-
ments related to grain production, enhance the ability of
domestic agriculture to cope with various natural di-
sasters, stabilize and gradually improve the production

capacity and output of grain, reduce the import volume of
grain, and reduce dependence on the international food
market.

Second, transnational cooperation in grain produc-
tion should be carried out to reduce and avoid trade links
in the international grain market. Taking the level of
enterprises and government as guidance, China should
engage in cooperation in grain production and the deep
processing of grain with the countries with rich land
resources and avoid the manipulation of the international
grain market by international monopoly enterprises and
organizations. Moreover, China should reduce the im-
pact of fluctuations in international market trading links
on its food import trade and food security, maintain the
country’s arable land security and ecological security, and
deepen economic and trade ties with food cooperation
countries.

,ird, the international trade rules system should be
used to safeguard the fair regulation of the domestic food
import trade. China’s grain import volume occupies a
large part of the international grain market, and the
import volume of most grain varieties occupies the first
position in the world. However, China’s grain import
trade is in a subordinate position, and there is an obvious
distortion phenomenon of the great country effect, which
is not in line with the economic rationality and harms
China’s grain market. ,erefore, China should make full
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Figure 11: Variance decomposition analysis results for corn.
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use of the fairness and reciprocity clauses in the inter-
national trading system to safeguard the legitimate rights
and fair status of China’s food trade.

Fourth, China should take advantage of its status as a
great power in food trade and respond vigorously to
monopolization and speculation in international food
trade. Based on China’s status as a large player in grain
import trade and its huge demand for grain, to break the
monopolization and speculation in the international grain
trade, China should fully leverage its huge grain import
scale, weaken the manipulation and speculation of mo-
nopoly enterprises and organizations on the international
market food price, guide them to accept fair and rea-
sonable trading rules, invest in international food mo-
nopoly enterprises or purchase their shares, engage in the
internal management of international food monopoly
organizations, increase its voice in the discourse on food
trade, and promote the healthy development of China’s
food import trade.

Fifth, the national grain reserve system should be improved
to establish and improve food security early warning and
emergency systems. National food security is not only an
economic problem but also a structural problem. To further
improve the national grain reserve system, on the one hand, it is
necessary to reasonably determine the proportion of local grain
reserves and gradually increase the proportion of central grain
reserves to establish the central grain reserve as the main body,
assisted by provincial reserves. In addition, China should
continue to optimize the layout and variety structure of the
grain reserve, coordinate the production layout of major grain
varieties, the scale of sales areas and market demand, and
optimize the logistics system to more closely coordinate pro-
duction areas and sales areas. Finally, it is important to plan the
regional layout of national grain reserves for production and
consumption to form a food security reserve and transportation
network with responsive grain scheduling, flexible throughput,
energy-saving measures and waste reduction, and guaranteed
supply.
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Figure 12: Variance decomposition analysis results for rice.
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