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Abstract: U.S. trade protectionism has frequently risen recently, and trade policy fluctuations have
become increasingly significant. In this context, examining the impact of U.S. trade policy uncertainty
on China’s grain trade is of great significance to China’s response to changes in the international trade
situation, guaranteeing national food security and promoting sustainable agricultural development.
From the statistical data, the U.S. trade policy uncertainty and China’s grain imports primarily show
a reverse trend, and China’s grain exports show a positive trend. To further explore the impact of U.S.
trade policy uncertainty on China’s grain trade, this study selects the monthly data from July 2003
to December 2022. It conducts impulse response analysis by constructing a vector autoregressive
model with stochastic volatility. It is found that the impact of U.S. trade policy uncertainty on China’s
grain trade has prominent time-varying characteristics and point-in-time effects, and the impact on
different kinds of grain is heterogeneous. In this regard, China needs to clarify the nature of the
trade dispute between China and the United States, reasonably utilize the multilateral coordination
mechanism of the WTO, coordinate the international and domestic markets, adjust the short board of
grain trade, and safeguard the sustainable development of Chinese agriculture.

Keywords: international trade; trade frictions; food trade; trade protectionism; vector autoregression

1. Introduction

In April 2023, the Agricultural Trade Promotion Center of the Ministry of Agriculture
and Rural Development of the People’s Republic of China released the China Agricultural
Outlook Report (2023–2032), which suggests that “in the next ten years, food imports
will continue to play an important role in optimizing the domestic supply structure and
adjusting surplus and deficit”. In the context of the food security strategy for the new
period, supplementing domestic food demand through international food trade plays an
indispensable role in easing the structural imbalance between food supply and demand in
China [1,2]. According to the General Administration of Customs of the People’s Republic
of China, China’s grain imports show a fluctuating upward trend from 2011 to 2022, of
which from 2011 to 2015, China’s grain imports continuously grew and remained at a
high level of more than 14 million tons from 2020 to 2022 [3]. The United States is the
world’s largest food exporter [4,5]. With the gradual opening of China’s grain trade market
and the continuous expansion of the scale of grain trade, China has gradually become the
world’s largest grain importer. In January 2022, the Ministry of Agriculture and Rural
Affairs of the People’s Republic of China, on the issuance of the “14th Five-Year Plan”
for International Cooperation in Agriculture and Rural Areas, proposed to “promote the
resumption of the China-US agricultural dialog and exchange at the appropriate time and
as appropriate, and deepen exchanges and cooperation between the two sides in the areas
of policy exchanges, personnel exchanges, digital agriculture, agricultural response to
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climate change, sustainable development, food safety, animal and plant inspection and
quarantine, and many other areas of exchanges and cooperation”. According to China’s
General Administration of Customs, from 2000 to 2016, the United States was China’s
largest net importer of bulk agricultural products, and from 2017 to 2022, the United States
steadily ranked among the top two sources of China’s agricultural imports. U.S. imports
account for 37.3% of China’s total grain imports in 2021 [3]. According to data from the U.S.
Department of Agriculture’s Foreign Agricultural Service, China is firmly in the top two
countries of U.S. agricultural export destinations from 2009 to 2021 [6], with soybeans being
the main agricultural product exported from the U.S. to China [7]. Therefore, changes in
U.S. trade policy are bound to impact China’s agricultural market [8]. Food security is the
top priority for the country’s economy and people’s livelihood, and there can be no room
for paralysis on this issue [9]. Therefore, in the context of the deepening trade conflicts
between China and the United States, the escalating conflict between Russia and Ukraine,
and the tense international food supply, re-examining the impact of the uncertainty of
U.S. trade policy on China’s food trade is of great practical significance for preventing
the economic and political risks of food imports, grasping the scale and rhythm of food
imports, promoting the diversification of the pattern of food import channels, grasping
the initiative of food security, and keeping the bottom line of food security. Currently,
research on the impact of U.S. trade policy uncertainty on China’s grain trade is mainly
focused on qualitative and straightforward quantitative analysis, and it cannot quantify
U.S. trade policy uncertainty in an index and conduct systematic quantitative research. At
the same time, the assumption basis of the existing quantitative research is often based
on linearity, lacking empirical analysis based on nonlinear assumptions [10,11]. Since the
impact of trade policy uncertainty on agricultural trade markets tends to have different
mechanisms of action under different policy states, the conclusions obtained from the
examination based on linear assumptions are less persuasive. In contrast, using nonlinear
models to portray the market impact of trade policy uncertainty is more persuasive. This
paper uses the monthly data of U.S. trade policy uncertainty and China’s primary grain
import and export volume from July 2003 to December 2022, constructs Time Varying
Parameter-Stochastic Volatility-Vector Auto Regression (TVP-SV-VAR) model, analyzes the
stage-by-stage, point-by-point, and differential impacts of the U.S. trade policy uncertainty
on China’s grain trade, and puts forward the policy insights to reduce the risk of grain trade,
safeguard the security of grain supply, and then safeguard the sustainable development of
the economy in conjunction with the empirical results.

2. Literature Review
2.1. Study on Factors Affecting Food Trade

Studies on food trade factors can be broadly categorized into macro and micro. Re-
garding the macro dimension, academic findings have focused on factors such as economic
development, political and policy environment, population size, and spatial distance of
the trading parties. In this regard, early and recent studies have similar conclusions. Some
early studies introduced the gravity model into international trade, pointing out that the
size of bilateral trade flows is inversely proportional to geographic distance and positively
proportional to their respective levels of economic development [12]. On this basis, many
recent studies on the influencing factors of China’s grain trade have also found that the
positive development of both sides of the trade in terms of the level of economic develop-
ment, the size of the population, the degree of cultural diffusion, and whether or not to join
the World Trade Organization (WTO), etc., will cause a significant promotion of bilateral
grain trade [13,14]. In contrast, deepening the degree of both sides of the trade in terms of
the distance of transportation, the level of difference in per capita income, sudden financial
crises, etc., will significantly negatively impact bilateral food trade [15,16], confirming the
conclusions of earlier studies. Other scholars have examined the relationship between the
RMB exchange rate and food exports, concluding that RMB appreciation and exchange
rate fluctuations will lead to an increase in food prices, reduce the international competi-
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tiveness of domestic food, and inhibit food exports, while RMB depreciation can improve
the international competitiveness of China’s food and promote food exports [17,18]. In
addition, with the increasingly complex international political and economic environment,
recent studies have paid more attention to the impact of trade policies on food trade. Some
scholars have analyzed the risks facing China’s food supply and found that the “food
embargo” policy of food-exporting countries will narrow the scope of China’s choice of
import source countries, negatively impacting China’s short-term food imports [19]. Ex-
isting research mainly examines the factors affecting supply and demand in the micro
dimension. Some scholars have analyzed grain trade using the constant market share
model (CMS), pointing out that the import gravitational and structural effects are the two
main elements affecting grain imports [20,21]. Along this line, Scholars have confirmed
that the information available to both sides of the trade, bargaining power, the scale of
import demand, the growth rate of supply, labor costs and production costs are important
factors affecting the fluctuation of grain trade [22,23].

2.2. Research on U.S. Trade Policy Uncertainty

U.S. trade policy refers to all the actions of the U.S. government to influence the
international economy, either as a direct influence or as an adjustment to the international
economic environment [24,25]. Uncertainty refers to the unpredictability of a particular
thing or situation’s nature, state, and trend, including the uncertainty of economic trends
and unknown changes in market demand [26,27]. U.S. trade policy uncertainty refers to a
series of related trade policies introduced or introduced by the U.S. to protect its interests,
which have uncertainty [26,28]. For example, in January 2017, President Donald Trump
announced that he was withdrawing from the Trans-Pacific Partnership (TPP), citing it as
“a potential threat to the United States” and stating that he would “begin negotiating fair
bilateral trade agreements to bring jobs and industry back to the United States” to replace it.
In July 2018, the Trump administration invoked Section 301 (Section 301 of the U.S. Trade
Act of 1974) to impose tariffs on Chinese imports in the name of “national security” [29,30].
In 2019, Trump announced another 7.5% tariff on USD 120 billion Chinese goods.

The uncertainty of the trade policy implemented by the United States is mainly affected
by its domestic and international political and economic changes. The existing research
on U.S. trade policy uncertainty includes theoretical and empirical studies. Regarding
theoretical research, it mainly involves the characteristics and effects of changes in U.S. trade
policy. Some scholars have analyzed the change in the direction of U.S. trade policy from
multilateralism to unilateralism and trade liberalism to trade protectionism since January
2017. The study found that the United States believes that China has been restricting its
food imports through the management of tariff quotas and thus points the finger at China
for the change in trade policy [31,32]. The object of policy protection is more inclined to
“workers”; the scope of protection is extended to the field of factor flows. This policy aims to
try to maintain the monopoly position and competitiveness of its advantageous industries
in the international market to alleviate the impact of the economic crisis and globalization
on the domestic market [33]. Existing research findings generally agree that the rise of U.S.
trade protectionism policy changes not only interrupts the integrity of the U.S. domestic
industry supply chain, hindering the industry’s overall development, but also deteriorates
the relationship with trading partners, accelerating the process of anti-globalization [34,35].
From the empirical point of view, the existing research mainly focuses on the impact and
influence of U.S. trade policy changes on China. Scholars have empirically analyzed the
impact of the U.S.–China trade dispute on the overall export competitiveness of China’s
high-tech products and found that changes in U.S. trade policy negatively inhibit China’s
export competitiveness in the ICT industry [36,37]. The spillover effects of U.S. trade policy
uncertainty on China’s macroeconomy also suggest that an increase in U.S. trade policy
uncertainty would exacerbate the rise in China’s macro leverage and the significant decline
in China’s aggregate output and real investment [38–40].
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With the changes in China’s grain trade situation in recent years, some scholars have
begun to pay attention to the impact of U.S. trade policy uncertainty on the volatility of
China’s grain prices and have reached different conclusions. Some studies have found
that U.S. trade policy uncertainty has a mainly positive impact on soybean prices and a
mainly negative impact on corn, wheat, and rice prices [41]. Conversely, some studies have
found that U.S. trade policy uncertainty has mainly negative impacts on soybean and corn
prices [42] and positively on wheat prices [43]. The reason may be that the impact of U.S.
trade policy uncertainty on China’s grain prices has time-varying characteristics, i.e., the
degree and direction of the impact vary in different periods; moreover, the conclusions
of the different studies are different because of the different study intervals, sample sizes,
variable indicators, and econometric models selected by the different studies.

To summarize, existing research has conducted rich studies on the factors influencing
food import and export trade. It has paid attention to the impact of U.S. trade policy
uncertainty on food trade, and the relevant empirical analyses have concluded constructive
significance. However, the current research still has the following space. First, the existing
research is mainly on the impact of U.S. trade policy uncertainty on food prices. At the same
time, few time-varying and time-point impulse response analyses have been conducted on
the volatility state of food trade volume. Second, there is little literature on the conduction
path and role mechanism of U.S. trade policy uncertainty affecting China’s food trade to
sort out. Therefore, this paper first clarifies the transmission mechanism of U.S. trade policy
uncertainty affecting China’s grain trade and, on this basis, adopts the vector autoregressive
model with stochastic fluctuations (TVP-SV-VAR) model to examine the time-varying and
shock effects of U.S. trade policy uncertainty on China’s grain imports and exports. The
aim is to accurately grasp the time-varying impact of U.S. trade policy uncertainty on the
volatility of China’s grain imports and exports to provide valuable references for China’s
grain production and trade policy decisions.

3. Analytical Framework and Theoretical Assumptions

Indeed, the WTO has a modern Dispute Settlement System (DSS) that can open up
new markets, lower trade barriers, and create a stable trading environment for countries
worldwide [44,45]. Still, it is skewed towards developed countries with more resources
and influence [46]. In January 2018, the Office of the U.S. Trade Representative released
the 2017 Report on China’s Implementation of WTO Accession Commitments. The U.S.
initially admitted China to the WTO to transform China into a market economy under
the “rules-based” WTO system. Still, the WTO rules have not succeeded in restricting
China’s policy of “government control of commerce” [47–49]. The United States went on to
use the so-called “market-oriented conditions” standard of WTO reform in the name of
“China’s trade rules to put on a tailor-made coat” [50]; the WTO failed to effectively curb the
escalation of the trade dispute between China and the United States, further exposing the
marginalization of its in global governance [51]. Under uncertainty, people’s expectations
of future outcomes affect their decision-making behavior [52]. In international trade, the
level of a country’s trade policy uncertainty affects the expectations of both sides of the
trade, affecting the decision-making behavior of both sides. Therefore, the transmission
mechanism of U.S. trade policy uncertainty affecting China’s grain trade can be analyzed
from the perspective of trade expectation theory. According to the trade expectations
theory, if both sides of the trade in the future trade expectations for the positive tend to
maintain the peaceful development of the state, each other will maintain a moderate degree
of interdependence.

Conversely, suppose both sides of the trade in the future trade expectations are oppos-
ing. In that case, it will lead to both sides of the trade being interrupted in the future to
avoid being subjected to the other side’s reduced interdependence among each other [53].
As shown in Figure 1, the fluctuation of U.S. trade policy uncertainty affects the trade
expectations of both trading parties and directly or indirectly impacts China’s import and
export trade of grain through supply and demand channels and financial channels.
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3.1. Direct Channel Impact

The direct impact of U.S. trade policy uncertainty on China’s food trade mainly plays
a role in China’s food imports, which can be analyzed from both the international supply
channel and the domestic demand channel.

3.1.1. International Supply Channels

According to the Exporter Behavior Model, there are significant costs for exporters to
enter the international market, and exporters will enter the international market only if the
expected income can cover these costs [54]. Meanwhile, according to the rational farmer
theory, rational farmers pursue profit maximization and adjust their production behavior
according to the difference between expected income and production costs [55]. When
the upward fluctuation of U.S. trade policy is slight and does not affect exporters’ entry
costs and producers’ expected incomes, exporters and producers will determine that the
fluctuation of trade policy is in the acceptable range and still hold a positive anticipatory
attitude towards future trade relations. Not only will exporters and producers not reduce
food supply and production levels, but they will also increase supply moderately because
of optimistic expectations of trade relations. When the rise in U.S. trade policy is so
volatile that it significantly affects exporters’ entry costs and producers’ expected revenues,
exporters and producers may perceive a possible trade disruption in the future. This turn
may lead to pessimism about future economic conditions and trade relations, prompting
exporters to delay entry into international markets and producers to reduce investment in
agriculture and technology, ultimately dampening food production and reducing the total
food supply [56].

3.1.2. Domestic Demand Channels

Real options theory suggests that in an environment of uncertainty, a firm’s future
investment opportunities can be viewed as call options. Investors are often not eager
to invest in the current period but rather delay investment to obtain a higher option
value in the future [57–59]. According to the theory of intertemporal consumer decision-
making, consumers tend to postpone consumption decisions because of the difficulty in
predicting how policy uncertainty shocks will affect their future incomes [60,61]. From
the preventive saving effect, households have a precautionary saving tendency, and the
proportion of precautionary saving increases with rising uncertainty, with a corresponding
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decrease in the proportion of consumption and investment [56,62]. When U.S. trade
policy uncertainty rises by a large margin, the rising cost of food imports will lead to
a deterioration in the consumption environment, and domestic consumers will believe
that the trade relationship between the two sides is in a state of tension to avoid being
subjected to others or suffer greater losses in the trade conflict, domestic consumers will
reduce the demand for U.S. imports of food and the proportion of consumption [63]. When
the rise in U.S. trade policy uncertainty is small, and the cost of food imports does not
change much, domestic consumers will not worry too much about the impact of U.S. trade
policy on the trade situation. They will still hold a positive attitude toward future trade
relations, and the proportion of their demand for and consumption of U.S. food imports
will not be significantly reduced. On the contrary, the increase in economic growth rate
and the improvement of people’s living standards will also increase the consumption of
U.S. imported food. Based on the above analysis, the following hypotheses are proposed:

H1. Smaller fluctuations in U.S. trade policy uncertainty will promote China’s grain imports.

H2. When the fluctuation of U.S. trade policy uncertainty is large, it will inhibit China’s food
imports.

3.2. Indirect Impact Channels

The indirect impact of U.S. trade policy uncertainty on China’s grain trade mainly
plays a role in China’s grain exports, which can be analyzed from the domestic supply
channel and financial and monetary channels.

3.2.1. Domestic Supply Channel

According to the crowding out effect, when the fluctuation of U.S. trade policy un-
certainty is slight, under the influence of positive expectations, China will rely on food
imports from the United States to make up for the domestic supply gap, which, to a certain
extent, will thwart China’s incentive to improve food production. The reduction of food
production incentives is not only not conducive to China enhancing food self-sufficiency
but also reduces the proportion of China’s food exports in the international trade mar-
ket [64]. According to the import substitution effect, when the U.S. trade policy uncertainty
rises sharply, the higher the cost of food imports, consumers will tend to buy domestically
produced food, which stimulates the domestic food supply level [65]. On the one hand,
the level of China’s food supply will increase the domestic food stock, laying a material
foundation for food exports; on the other hand, the increase in the cost of food imports from
the United States will reduce its international competitiveness, to create a more relaxed
environment for China’s food exports. It is worth mentioning that China’s approach to
increasing food production is not the traditional crude way of increasing production by
reclaiming wasteland and destroying forests, but rather a sustainable way of increasing
production through the rational allocation of land property rights, the use of agricultural
science and technology, the improvement of food varieties, and the promotion of the scale
of land management and the scale of socialized services [66–68].

3.2.2. Financial and Monetary Channels

A substantial rise in U.S. trade policy uncertainty will make the yuan face depreciation
pressure, affecting our products’ exports [69,70]. On the one hand, the substantial fluctu-
ations in U.S. trade policy will increase the U.S.–China trade resistance and uncertainty
factors, resulting in China’s macroeconomic downward pressure; on the other hand, the
U.S. trade protection policy will promote the U.S. economic recovery, thereby narrowing the
gap between the U.S. and China’s economic growth rate. Under the dual role of the two, in-
vestors in the foreign exchange market no longer hold unilateral appreciation expectations
for the RMB, resulting in depreciation pressure on the RMB, to a certain extent, to improve
the competitive advantage of China’s grain exporters in the international market. In the U.S.
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trade policy, uncertainty fluctuation is small, China’s macroeconomic growth is stable, and
the gap between China and the U.S. economic growth rate widens, making investors hold
appreciation expectations of the RMB, reducing the competitiveness of export enterprises.
Based on the above analysis, the following hypothesis is proposed:

H3. Smaller fluctuations in U.S. trade policy uncertainty will inhibit China’s grain exports.

H4. When the fluctuation of U.S. trade policy uncertainty is large, it will promote China’s grain
exports.

4. Materials and Methods
4.1. Methodology

From the previous analysis, it is clear that the uncertainty of U.S. trade policy is very
close to China’s grain trade, so it is necessary to explore the correlation between them.
China’s grain trade is currently in the stage of structural adjustment, which will lead
to a large amount of economic data to produce the phenomenon of structural mutation.
If the economic variables have sudden structural changes in the process of generation
and collection, the linear model used in the existing literature is prone to statistical bias;
therefore, this paper will use the time-varying parameter vector autoregression method to
study the dynamic correlation between the uncertainty of the U.S. trade policy and China’s
grain trade. Compared with the traditional linear model, on the one hand, the vector
autoregressive model can better reflect the influence relationship between the variables
within the system and help to analyze the impulse response and variance decomposition
of the variables; on the other hand, the model does not need to assume the existence of a
clear linear correlation between the variables, and it can also overcome the impact of the
structural mutation of the economic data [71–73].

4.2. Model Construction

Since Sims (1980) proposed the vector autoregressive (VAR) model with fixed coef-
ficients, the method has been widely used in macroeconomics due to its advantages in
dealing with multivariate time series [74]. Primiceri (2005) introduced the time-varying
parameters into the VAR model when he investigated the dynamics of the transmission
mechanism of monetary policy in the United States [75]. Nakajima (2011) further improved
it on this basis, gradually expanding the fixed coefficients of the traditional VAR model
into time-varying coefficients so that it can reflect the time-varying relationship between
variables through the continuous adjustment of the time-varying nature of the parame-
ters [76]. In different historical periods and economic environments, the impact of U.S.
trade policy uncertainty on international trade under the corresponding point in time
has apparent fluctuations, and correspondingly, the impact on China’s grain trade will
also have time-varying characteristics. Therefore, this paper chooses the time-varying
parameter vector autoregression (TVP-SV-VAR) model with stochastic volatility to analyze
the characteristics of the changes generated by China’s grain trade in different periods, and
the model is constructed as follows.

First, the TVP-SV-VAR model is improved from the SVAR model, and the SVAR can
be expressed as follows:

Ayt = B1yt−1 + B2yt−2 + · · ·+ Bsyt−s + µt (t = s + 1, · · · , n) (1)

In Equation (1), s is the number of lags; yt is a vector of observed variables of order
k + 1; A and B1, B2, · · · , Bs are coefficient matrices of order k × k. The disturbance term µt
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is the structural shock of k × 1, σi(i = 1, · · · , k) is the standard deviation of the structural
shock. Assume that µt ∼ N(0, ΣΣ), where

Σ =


σ1 0 · · · 0
0 σ2 · · · 0
...

...
. . .

...
0 0 · · · σk

 (2)

The structural shocks are assumed to obey recursive identification, i.e., the

A =


1 0 · · · 0

a21 1 · · · 0
...

...
. . .

...
ak1 ak2 · · · 1

 (3)

The pair of Equation (1) can be converted to a parsimonious VAR model:

yt = F1yt−1 + F2yt−2 + · · ·+ Fsyt−s + A−1Σεt [εt ∼ N(0, Ik)] (4)

Included among these, Fi = A−1Bi (i = 1, 2, · · · , s), β = (B1
′, B2

′, · · · , Bk
′)′.

Suppose that Xt = Ik ⊗ (y′t−1, y′t−2, · · · , y′t−s), ⊗ is the Kronecker product, then
Equation (2) can be transformed and obtained in the following form:

yt = Xtβ + A−1Σεt (5)

However, the parameters of the model are fixed. If the model parameters are changed
to time-varying parameters, the model can be extended to TVP-VAR model with stochastic
volatility, expressed as follows:

yt = Xtβt + A−1
t Σtεt (t = s + 1, · · · , n) (6)

In Equation (4), Xt are the matrices created by the Kronecker product of the unit matrix
and the vector of lags of the variable vectors, βt, At, Σt all of which are model parameters with
time-varying properties. Referring to the Primiceri (2005) [75] study, let the column vector
at = (a21, a31, a32, a41, · · · , ak,k−1)

′ be the stack of lower triangular matrices Athit = log σ2
jt

(j = 1, · · · , k; t = s + 1, · · · , n). It is also assumed that the model parameters all obey random
wandering: βt+1 = βt + µβt, at+1 = at + µat, ht+1 = ht + µht, and

εt
µβt
µβt
µβt

 ∼

0,


I 0 0 0
0 Σβ 0 0
0 0 Σa 0
0 0 0 Σh


 (7)

where Σβ, Σa, Σh are diagonal matrices. The empirical analysis process can be realized by
simulated sampling through the Markov chain Monte Carlo (MCMC) method to estimate
the posterior means of the parameters of the TVP-VAR model.

4.3. Data Sources and Description
4.3.1. Data Description

This paper selects wheat, corn, rice and soybeans relying on U.S. imports as the
main objects of investigation involved in China’s food security strategic goal of basic self-
sufficiency in grains and absolute security in food rations. It uses the U.S. Trade Policy
Uncertainty Index constructed by Baker et al. (2016) to characterize the U.S. trade policy
uncertainty [77]. China’s import and export data on wheat, corn, rice and soybeans come
from the official websites of the General Administration of Customs of the People’s Republic
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of China and the Ministry of Commerce of the People’s Republic of China. In contrast, the
data related to the U.S. Trade Policy Uncertainty Index come from the Economic Policy
Uncertainty Database (www.policyuncertainty.com, accessed on 28 January 2024), with a
sample period from July 2003 to December 2022, and the data used are monthly data. The
sample period is from July 2003 to December 2022; the data used are monthly.

As can be seen from the trend of the U.S. Trade Policy Uncertainty Index (Figure 2), the
movement of U.S. trade policy uncertainty can be roughly divided into two phases: the first
phase is from mid-2003 to the end of 2015, during which the U.S. trade policy uncertainty
curve is roughly flat, and although it fluctuates due to the impacts of the “financial crisis”
of 2008 and the “European debt crisis” and other global events of 2010, the U.S.–China
trade relationship as a whole is still in the developmental stage. In particular, from 2009
to 2015, the total trade volume of China and the United States continued to grow from
USD 365.98 billion to USD 598.07 billion, with a growth rate of 63.42%. The second stage is
from the beginning of 2016 to the end of 2022, a period in which U.S. trade policy is in a
state of dramatic fluctuation and directly leads to the intensification of U.S.–China trade
friction. In January 2017, Trump came to power and announced his withdrawal from the
TPP (Trans-Pacific Partnership); in July 2018, the United States formally imposed tariffs on
Chinese goods; and in August 2019, the United States announced that it would impose a
10% tariff on about USD 300 billion of Chinese imports, which escalated the trade friction
between China and the United States again.

Sustainability 2024, 16, x FOR PEER REVIEW 9 of 23 
 

where βΣ , aΣ , hΣ  are diagonal matrices. The empirical analysis process can be real-
ized by simulated sampling through the Markov chain Monte Carlo (MCMC) method to 
estimate the posterior means of the parameters of the TVP-VAR model. 

4.3. Data Sources and Description 
4.3.1. Data Description 

This paper selects wheat, corn, rice and soybeans relying on U.S. imports as the main 
objects of investigation involved in China’s food security strategic goal of basic self-suffi-
ciency in grains and absolute security in food rations. It uses the U.S. Trade Policy Uncer-
tainty Index constructed by Baker et al. (2016) to characterize the U.S. trade policy uncer-
tainty [77]. China’s import and export data on wheat, corn, rice and soybeans come from 
the official websites of the General Administration of Customs of the People’s Republic of 
China and the Ministry of Commerce of the People’s Republic of China. In contrast, the 
data related to the U.S. Trade Policy Uncertainty Index come from the Economic Policy 
Uncertainty Database (www.policyuncertainty.com, accessed on 28 January 2024), with a 
sample period from July 2003 to December 2022, and the data used are monthly data. The 
sample period is from July 2003 to December 2022; the data used are monthly. 

As can be seen from the trend of the U.S. Trade Policy Uncertainty Index (Figure 2), 
the movement of U.S. trade policy uncertainty can be roughly divided into two phases: 
the first phase is from mid-2003 to the end of 2015, during which the U.S. trade policy 
uncertainty curve is roughly flat, and although it fluctuates due to the impacts of the “fi-
nancial crisis” of 2008 and the “European debt crisis” and other global events of 2010, the 
U.S.–China trade relationship as a whole is still in the developmental stage. In particular, 
from 2009 to 2015, the total trade volume of China and the United States continued to 
grow from USD 365.98 billion to USD 598.07 billion, with a growth rate of 63.42%. The 
second stage is from the beginning of 2016 to the end of 2022, a period in which U.S. trade 
policy is in a state of dramatic fluctuation and directly leads to the intensification of U.S.–
China trade friction. In January 2017, Trump came to power and announced his with-
drawal from the TPP (Trans-Pacific Partnership); in July 2018, the United States formally 
imposed tariffs on Chinese goods; and in August 2019, the United States announced that 
it would impose a 10% tariff on about USD 300 billion of Chinese imports, which escalated 
the trade friction between China and the United States again. 

 
Figure 2. U.S. Trade Policy Uncertainty Index Chart. 

0

400

800

1200

1600

2000

U
nc

er
ta

in
ty

 in
de

x

Year

In January 2017, the Trump administration 
and withdrawal from the TPP

In July 2018, the United States officially imposed tariffs

US-China trade friction escalates in August 2019

Figure 2. U.S. Trade Policy Uncertainty Index Chart.

As can be seen from the trend of grain imports and exports (Figure 3), from July
2003 to December 2022, the import and export volumes of the four major staple grains,
namely, wheat, maize, rice and soybeans, have been subject to a certain degree of volatility.
Among them, wheat exports only rose sharply in 2003 and around 2008, with exports
exceeding imports, while imports exceeded exports in all other years, and wheat imports
peaked in 2004, 2014 and 2021. Changes in the import and export trade of maize can be
divided into three stages: 2003~2007 is the trade surplus stage, where the export volume
of maize exceeds the import volume, and the wave peak of the export volume occurs in
2004; 2008~2010 is the trade equilibrium stage, where the import and export volume of
maize is flat; the trade surplus stage from 2011 to 2022, in which the import volume of
maize exceeds the export volume, and the wave peaks in 2021 and shows more frequent
and sharp fluctuations during the period from 2020 to 2022. On the other hand, rice shows

www.policyuncertainty.com
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a trade surplus from 2003 to 2008 and a trade deficit from 2011 to 2022, with imports
peaking around 2021. Soybean, on the other hand, has been showing a trade deficit, with
the maximum monthly export volume not exceeding 70,000 tons, and from July 2003 to
December 2022, soybean imports grew from 2,177,900 tons to 10,550,000 tons, with a growth
rate of 398.13%. Before 2011, food imports and exports still exist in a trade surplus. After
2011, the food trade entered the net import era, and the trade deficit is expanding.
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Figure 3. China’s import and export of wheat, corn, rice and soybeans, 2003–2022 (Unit: 10,000 tons.
Source: official websites of the General Administration of Customs of the People’s Republic of China
and the Ministry of Commerce of the People’s Republic of China).

4.3.2. Data Preprocessing

Since the data selected for this paper are monthly data, it is necessary to seasonally
process all data using the Census X-12 method to eliminate seasonality effects. The data
selected in this paper belong to different scales, and the absolute values of individual data
differ significantly, so it is necessary to standardize the seasonally adjusted data to improve
the comparability of the data with the following formula:

X =
x − x
se(x)

(8)

where X denotes the variable; x denotes the mean of the variable; and se(x) denotes the
standard deviation of the variable. Finally, the standardized processed data are subjected
to first-order differencing to ensure the smoothness of the time series data. Meanwhile, for
the convenience of subsequent analysis, the U.S. trade policy uncertainty is abbreviated as
UTPT, and wheat, corn, rice, and soybeans are abbreviated as W, C, P, and S, respectively.
The descriptive statistics of each series after treatment are shown in Table 1.
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Table 1. Descriptive statistics for each series.

Type Variable Mean S.D. Skewness Kurtosis Observations

Wheat
Import
volume 0.0140 0.5772 0.5311 9.5525 233

Export
volume −0.0118 0.6421 −0.1393 21.3842 233

Corn
Import
volume 0.0048 0.4106 −0.4942 16.5329 233

Export
volume −0.0016 0.7960 −1.6738 58.2468 233

Rice
Import
volume 0.0076 0.3749 −0.0993 5.8748 233

Export
volume 0.0059 0.6646 −0.2235 7.1398 233

Soybeans
Import
volume 0.0132 0.3720 −0.5361 5.3509 233

Export
volume 0.0092 0.7540 −0.4047 9.1238 233

UTPT −0.0007 0.6863 1.6835 36.5491 233
Note: Data from the official websites of the General Administration of Customs of the People’s Republic of China
and the Ministry of Commerce of the People’s Republic of China.

5. Empirical Results and Analyses

Before conducting the empirical tests, the time series data used in the model are first
tested for smoothness, and the model is estimated.

5.1. Smoothness Test of the Series and Determination of the Lag Order of the Variables

Constructing the TVP-VAR model with stochastic volatility requires a smooth selection
time series. In this paper, the individual series are tested for smoothness through the ADF
unit root test, and the specific test results are shown in Table 2. As can be seen from Table 2,
both the U.S. trade policy uncertainty indicator series and the Chinese grain trade series
have passed the significance test at the 1% level, indicating that the subsequent modeling
and analysis can be carried out.

Table 2. Results of series smoothness test.

Type Variable Test Type (C,
T, K) ADF Statistic Critical

Value (1%) Conclusion

Wheat
Import
volume (C, T, 1) −15.0825 *** −3.9982 Smooth

Export
volume (C, T, 1) −13.9111 *** −3.9982 Smooth

Corn
Import
volume (C, T, 1) −12.4770 *** −3.9982 Smooth

Export
volume (C, T, 1) −13.6320 *** −3.9982 Smooth

Rice
Import
volume (C, T, 1) −14.5536 *** −3.9982 Smooth

Export
volume (C, T, 1) −15.8825 *** −3.9982 Smooth

Soybeans
Import
volume (C, T, 1) −16.7825 *** −3.9982 Smooth

Export
volume (C, T, 1) −16.3362 *** −3.9982 Smooth

UTPT (C, T, 1) −15.4513 *** −3.9982 Smooth
Note: C, T and K in the test type (C, T, K) are the intercept term, the trend term and the number of lags, respectively;
*** denotes significant at the 1 percent level.
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Before constructing the TVP-VAR model, it is also necessary to determine the optimal
lag order of each variable in the model. According to the majority principle and the AIC
criterion, the optimal lag order for wheat is 2, the optimal lag order for maize is 1, the
optimal lag order for paddy is 3, and the optimal lag order for soya bean is 4 (as shown in
Table 3).

Table 3. Determination of model lag order.

Type Order LR FPE AIC SC HQ

Wheat

1 160.3424 0.0313 5.0496 5.2295 * 5.1222 *
2 17.8152 * 0.0312 * 5.0479 * 5.3628 5.1750
3 5.2736 0.0330 5.1025 5.5523 5.2839
4 1.4008 0.0354 5.1746 5.7594 5.4105

Corn

1 138.9535 0.0303 5.1983 * 5.1983 * 5.0910 *
2 10.0280 0.0313 * 5.0518 5.3667 5.1788
3 20.7554 * 0.0308 5.0356 5.4855 5.2171
4 6.7761 0.0323 5.0829 5.6676 5.3188

Rice

1 140.6161 0.0177 4.4808 4.6608 * 4.5534
2 33.8464 0.0164 4.4070 4.7219 4.5340 *
3 22.2274 * 0.0160 * 4.3841 * 4.8339 4.5656
4 6.9275 0.0168 4.4306 5.0154 4.6665

Soybean

1 140.7085 0.0216 4.6795 4.8595 * 4.7521
2 42.6280 0.0193 4.5661 4.8810 4.6932
3 40.4363 0.0173 4.4601 4.9099 4.6416 *
4 24.3721 * 0.0167 * 4.4259 * 5.0106 4.6618

Note: LR (Likelihood Ratio Statistic), FPE (Final Prediction Error), AIC (Akaike Information Criterion), SC
(Schwartz Information Criterion), HQ (Hannan–Quinn Criterion), * represents the optimal order under the
corresponding criterion.

5.2. Model Estimation and Diagnostic Results

Since the empirical results of the VAR model are sensitive to the order of the vari-
ables, based on the theoretical analysis and considering that the impact of US trade policy
uncertainty on food imports is more direct, this paper constructs a TVP-VAR model with
the order of the variables of the US Trade Policy Uncertainty Index (TPUI), the volume
of food imports, and the volume of food exports, and uses Markov Chain Monte Carlo
(MCMC) simulation method to obtain a sufficiently large number of valid samples. Refer-
ring to the parameter setting of Nakajima (2011), it is assumed that the µβ0 = µa0 = µh0 ,
Σβ0 = Σa0 = 10I, Σ = 100I, and (Σβ)

−2
i ∼ Gamma(40, 0.02), (Σa)

−2
i ∼ Gamma(4, 0.02),

(Σh)
−2
i ∼ Gamma(4, 0.02). The MCMC sampling method sets 50,000 simulated samples

and discards the initial 5000 samples as Burn to obtain the posterior distributions of the
parameters to be estimated. The diagnostic results of the model estimation are shown in
Table 4.

Table 4. Model estimation and diagnostic results.

Type Parametric (∑β)1 (∑β)2 (∑α)1 (∑α)2 (∑h)1 (∑h)2

Wheat
Geweke 0.10 0.81 0.00 0.12 0.52 0.99

Negative factor 11.49 11.96 63.69 28.99 41.75 41.70

Corn
Geweke 0.51 0.01 0.53 0.13 0.00 0.00

Negative factor 12.87 11.37 22.67 24.09 36.46 126.10

Rice
Geweke 0.06 0.77 0.49 0.34 0.82 0.96

Negative factor 12.38 12.67 51.00 62.58 39.24 65.51

Soybeans Geweke 0.75 0.04 0.31 0.09 0.10 0.26
Negative factor 13.12 13.35 61.85 75.55 63.69 102.34

As can be seen from Table 3, the maximum Geweke convergence diagnostic value
is 0.99, all of which are smaller than the 95% critical value of 1.96, indicating that the
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posterior parameters are concurrent at the 5% significance level. The maximum null factor
is 126.10, and at least 396 (50,000/126.10 ≈ 396.51) valid samples can be obtained after
50,000 samplings, satisfying the needs of a posteriori inferential analysis. The MCMC
simulation is more effective, and the subsequent TVP-VS-VAR model is robust.

5.3. Analysis of Empirical Results
5.3.1. Time-Varying Impulse Response Results

The time-varying impulse responses of the TVP-SV-VAR model can reflect the impact
of U.S. trade policy uncertainty on China’s grain trade under different leading periods.
In this paper, the number of leading periods is selected as 3, 6 and 12, corresponding to
the impact characteristics of U.S. trade policy uncertainty on China’s grain trade in the
short-term, medium-term and long-term phases, respectively, and the specific impulse
responses can be referred to Figures 4–7. As can be seen from the figure, the impact of
U.S. trade policy uncertainty on China’s grain import and export volume is more evident
in the leading three periods; with the lengthening of the leading period, the impact is
gradually weakened; when the leading period is 12 periods, the impact intensity tends to
be 0 gradually. It can be seen that the impact of U.S. trade policy uncertainty on China’s
grain import and export volume does not have long-term sustainability, so the subsequent
analysis mainly focuses on the leading three periods.
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(1) Time-varying impulse response of grain imports.

According to the time-varying impulse response results of the four staple grains, it can
be seen that the uncertainty of U.S. trade policy has a more significant impact on China’s
grain import trade. From the perspective of the direction and intensity of the impact on
various types of food, the uncertainty of U.S. trade policy on wheat imports has a noticeable
trend from positive to negative. From 2003 to mid-2014, the impact on wheat imports was
positive and reached its maximum level in 2005, after which the impact intensity gradually
weakened. By mid-to-late 2014, the direction of the shock to wheat imports began to change
from positive to negative and reached a high level in late 2016 to early 2017. Shocks to
maize imports were positive from 2006 to early 2008 and reached a high level in 2006. The
shock’s effect on maize turned positive to negative from mid to late 2008, and the negative
shock reached its maximum at the end of 2013. Unlike wheat and maize, rice imports
are subject to more frequent “alternating positive and negative” shocks, with positive
shocks to rice imports caused by U.S. trade policy uncertainty in the three periods from
mid-2006 to mid-2009, from end-2015 to end-2016 and from mid-2021 to end-2022, reaching
a maximum level in late 2008 to early 2009. The remaining periods are subject to largely
negative shocks, and the adverse shocks received reach high levels in 2003 and 2011. The
shock to soybean imports from U.S. trade policy uncertainty manifests as a positive shock
in 2016~2021, with the most substantial positive shocks received in late 2018. Soybean
imports are hit negatively for the rest of the period, reaching high adverse shocks in 2006
and 2012, respectively.
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(2) Time-varying impulse response of grain export volume.

From the U.S. trade policy uncertainty on China’s grain export trade in the direction
of the impact and the intensity of the impact, from 2003 to 2010, wheat exports subjected to
the shock wave dynamic trend gradually rose and achieved the impact of the role of the
shock from negative to positive, the positive impact trend in early 2011 to reach the highest
level after the beginning of a sharp decline, starting in 2013, wheat exports subjected to the
impact trend in the vicinity of 0 up and down fluctuations, and recently tend to stabilize.
The dynamics of maize export volume exposure to U.S. trade policy uncertainty are broadly
similar to those of wheat, except that maize export volume exposure is generally negative.
From 2003 to 2011, the volatility of the shock to maize exports rose gradually. It turned
from negative to positive, reaching its highest level in late 2011 and declining sharply
before stabilizing in volatility and stabilizing at around −0.0006 recently. The impact of U.S.
trade policy uncertainty on the volume of rice exports is generally negative and roughly
shows a “downward—upward” trend. The negative impact on the volume of rice exports
reached its maximum in 2010, after which the negative impact on the volume of rice exports
gradually weakened and reached its minimum in the recent past. Unlike rice exports, the
impact of U.S. trade policy uncertainty on soybean exports has been generally positive,
with a roughly “up-and-down” pattern. Soybean exports experienced a sizeable positive
effect around 2011, after which the positive impact continued to weaken, reaching a low in
2019 before rebounding and stabilizing at around 0.003 recently.

5.3.2. Time-Varying Impulse Response Characteristics

Comprehensively, the above analysis shows that the impact effect of U.S. trade policy
uncertainty on China’s grain trade has two characteristics: first, the impact effect of U.S.
trade policy uncertainty on China’s grain trade is different in different periods, i.e., the
impact of U.S. trade policy uncertainty on China’s grain trade has a time-varying character-
istic; second, the impact effect of different kinds of China’s grain trade on U.S. trade policy
uncertainty reaction is different. The two features are analyzed in detail next:

(1) Characteristics of Impulse Response in Different Periods.

In terms of different periods, combining the time-varying impulse responses of the
four-grain trade aggregates (Figure 8), the time-varying impulse responses of U.S. trade
policy uncertainty on China’s grain imports and exports can be classified into two phases:
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From 2003 to 2010, when the fluctuation of U.S. trade policy uncertainty was slight,
the impact of U.S. trade policy uncertainty on China’s grain imports was positive, and
the impact on China’s grain exports was negative. It indicates that the fluctuation of U.S.
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trade policy uncertainty in this period negatively affects food exports and positively affects
China’s food imports, which is consistent with hypotheses H1 and H3. There may be
several reasons for this: First, the increase in domestic food demand during that period,
especially the expansion of domestic consumers’ demand for high-quality food due to
food safety and other issues, led to a high increase in food imports and a low level of food
exports. Secondly, the fluctuation of U.S. trade policy from 2003 to 2010 was slight. Both
sides of the trade were positively expecting the future trade situation, and there was an
abundant supply of international food at low prices, which made China’s food exports face
more significant pressure but did not harm food imports.

During the high volatility of U.S. trade policy uncertainty from 2011 to 2022, the shock
response of Chinese grain imports to U.S. trade policy uncertainty was negative, while
Chinese grain exports gradually showed a positive response to the shock of U.S. trade
policy uncertainty. This indicates that the fluctuation of U.S. trade policy uncertainty during
this period suppresses China’s grain imports but promotes China’s grain exports to some
extent, which aligns with hypotheses H2 and H4. The reason for this phenomenon may be
that, under the continuous influence of the global financial crisis, the growth rate of China’s
economic development slowed down after 2012, the RMB faced more depreciation pressure,
the domestic consumer’s demand for imported food willingness has been reduced, but
the depreciation of the RMB creates favorable conditions for China’s grain exports. At
the same time, during the period of U.S. trade policy uncertainty, there appeared to be
significantly large fluctuations in U.S. trade policy tone from “free” to “fair” trade. In
particular, a series of export restriction measures would hurt the supply expectations of
US food suppliers, leading to a reduction in international food supply, which would make
China’s food imports respond negatively to the impacts of US trade policy uncertainty. Still,
reducing the international food supply would play a particular role in promoting China’s
food exports.

(2) Impulse response characteristics of different products.

From different products, the persistence of the shock effect of U.S. trade policy uncer-
tainty on China’s grain imports and exports is different:

For wheat, corn and rice import and export trade, the impact of U.S. trade policy
uncertainty is not persistent. As can be seen from Figures 4–6, the impulse response curve
fluctuates more in the leading three periods; in the leading six periods, the impulse response
curve fluctuates with apparent contraction; in the leading 12 periods, the impulse response
curve almost coincides with the horizontal coordinate, which means that the shock effect
of the U.S. trade policy uncertainty on the trade of wheat, maize, and paddy rice and
other grains can gradually converge to the value of 0 in one year. The reason may be that
the self-sufficiency rate of wheat, corn, and rice is always at a high level of more than
95 percent, and the degree of external dependence is not high so it can withstand the impact
of external uncertainties.

The impact of U.S. trade policy uncertainty is somewhat persistent for soybean import
and export trade. In the leading three periods, the impulse response curve fluctuates more;
in the leading six periods, the impulse response curve has a slight contraction; in the leading
12 periods, the impulse response curve still has apparent fluctuations, which means that the
impact effect of the U.S. trade policy uncertainty on the soybean trade is still present after
one year. The reason for this may be related to the low level of soybean self-sufficiency;
from 2003 to 2020, China’s soybean self-sufficiency rate dropped rapidly from 42.9 percent
to 16 percent, and its external dependence was perennially at a high level of more than
80 percent, which made it difficult to withstand the impact of the fluctuations in interna-
tional food trade policy and the structural changes in the international food market.

5.3.3. Time-Point Impulse Response Analysis

To examine the impact of U.S. trade policies, especially U.S. protectionist policies, on
China’s grain trade in the context of the U.S.–China trade friction. This paper selects three
time points for simulation: January 2017, July 2018 and August 2019. The three time points
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correspond to the beginning of US trade protectionism in 2017 when the US withdrew from
the TPP, the beginning of US-China trade friction in 2018, and the escalation of US-China
trade friction in 2019. Figures 9–12 show the point-in-time impulse responses of U.S. trade
policy uncertainty on China’s grain import and export trade.

Sustainability 2024, 16, x FOR PEER REVIEW 17 of 23 
 

time points for simulation: January 2017, July 2018 and August 2019. The three time points 
correspond to the beginning of US trade protectionism in 2017 when the US withdrew 
from the TPP, the beginning of US-China trade friction in 2018, and the escalation of US-
China trade friction in 2019. Figures 9–12 show the point-in-time impulse responses of 
U.S. trade policy uncertainty on China’s grain import and export trade. 

 
Figure 9. Wheat import and export trade point-in-time impulse response. 

  
Figure 10. Point-in-time impulse response of corn import and export trade. 

  
Figure 11. The point-in-time impulse response of rice import and export trade. 

Figure 9. Wheat import and export trade point-in-time impulse response.

Based on the results of the impulse response of China’s grain trade to U.S. trade policy
uncertainty at three specific points, the grain import and export trade have
different responses.

In terms of food imports, the response of wheat and soybean imports to U.S. trade
policy uncertainty starts from a negative direction in three periods and then shifts to an
alternating positive and negative response, with wheat leveling off after five months and
soybeans leveling off after ten months; corn imports begin with a negative response to U.S.
trade policy uncertainty in both the July 2018 and August 2019 periods, before shifting to
an alternating positive and negative response and leveling off after three months; paddy
imports, on the other hand, started in a negative direction in response to U.S. trade policy
uncertainty in two periods, January 2017 and July 2018, before shifting to an alternating
positive and negative response and leveling off after seven months. From the comparison
of different time points, the more significant promotion effect on China’s grain imports
is July 2018, especially in the imports of soybeans, rice and other grains, which is more
prominent, indicating that in the context of the trade friction between China and the U.S.,
the trade protectionist policy adopted by the U.S. has a specific inhibitory effect on China’s
imports of soybeans, rice and other grains, which once again verifies hypothesis H2.
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Concerning food exports, the response of soybean and rice export volumes to United
States trade policy uncertainty over the three periods started in a positive direction and then
alternated between positive and negative responses, with soybeans gradually weakening
and leveling off after six months and rice gradually stabilizing after nine months; the
response of wheat and corn exports to U.S. trade policy uncertainty starts negatively in all
three periods, and then the negative response tends to weaken and level off after six months.
The comparison of the three periods shows that January 2017 has a more significant role
in promoting China’s grain export trade, especially in the export of soybeans and corn,
indicating that the U.S. trade protectionist policy has a specific role in promoting China’s
exports of soybeans and rice, once again verifying hypothesis H4.

Overall, from the direction of the shock, the U.S.–China trade friction policy has a
significant negative impact on China’s grain imports while more of a positive impact on
grain exports. From the degree of impact, the impact on soybean import and export volume
is more significant than the impact on other food imports and exports. Regarding the
shock duration, the impact of U.S. trade policy uncertainty on China’s grain imports and
exports is more volatile in the short term and roughly begins to stabilize only after ten
months. In addition, according to the above analyses, the time-point impulse response
results are consistent with those of the time-varying impulse response, indicating that the
TVP-SV-VAR model constructed in this paper is robust.
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6. Discussion
6.1. The Impact of U.S. Trade Policy Uncertainty on China’s Grain Trade Varies across Time

From 2003 to 2010, the fluctuation of U.S. trade policy was slight. Both sides of
the trade were positively anticipating the future trade situation, and the supply of food
was more abundant; moreover, China’s economic growth during that period led to the
expansion of Chinese consumers’ demand for high-quality food, which resulted in a high
growth of food imports and a low level of food exports [78]. As a result, the uncertainty
of U.S. trade policy in this period had a positive impact on China’s grain imports and
a negative impact on China’s grain exports; in 2011–2022, the fluctuation of U.S. trade
policy uncertainty is more extensive, especially a series of export restriction measures,
which negatively affects the supply expectations of U.S. grain suppliers and leads to a
reduction in international grain supply [79]; moreover, the depreciation pressure faced
by the RMB is more significant in this period under the continuous impact of the global
financial crisis, which creates a favorable condition for the export of China’s grain. As a
result, the uncertainty of U.S. trade policy harmed China’s grain imports, and the positive
impact on China’s grain exports gradually emerged.

6.2. Heterogeneity in the Impact of U.S. Trade Policy Uncertainty on China’s Grain Trade

Further examination of the import and export volumes of different kinds of grains
reveals that the impact of U.S. trade policy uncertainty on the import and export trade
of wheat, corn, and rice is not persistent, and the impact on the import and export trade
of soybeans is somewhat persistent. With the expansion of the examination interval, the
fluctuation amplitude of the impulse response curves of wheat, corn and rice imports and
exports is gradually narrowed. It gradually converges to 0 within one year, which means
that the duration of the impact of U.S. trade policy uncertainty on the trade of wheat, corn,
rice and other grains is shorter, which is in line with the conclusion of the study by Chen
Bowen et al. [43]. However, the impulse response curve of soybean imports and exports in
the same examination interval has only a slight contraction, which still exists after one year.
In contrast, the shock effect of U.S. trade policy uncertainty on soybean trade still exists,
similar to the findings of Adjemian [80]. This shows heterogeneity in the impact of U.S.
trade policy uncertainty on trade in different types of food.

6.3. The Impact of U.S. Trade Policy Uncertainty on China’s Grain Trade Has a Significant
Point-in-Time Effect

In the impulse response analysis of the three-time points of the prevalence of U.S. trade
protectionism, the beginning of U.S.–China trade friction, and the escalation of U.S.–China
trade friction, it was found that China’s grain trade was affected by the short-term impacts
more obviously [81]. For example, the import and export volume of the four major staple
foodstuffs in the three trade friction time points appeared as substantial fluctuations, and
from the direction of the impact, the food imports have a significant negative impact on
food exports’ more positive impact; from the extent of the impact, soybean imports and
exports are subject to a greater degree of impact than the impact on other food imports and
exports; this was from the duration of the impact to the point of view, which was roughly
half a year after the stabilization of the impact. Therefore, it can be seen that the impact
of U.S. trade policy uncertainty on China’s grain import and export trade has an obvious
point-in-time effect.

7. Conclusions

In today’s increasingly complex trade situation between China and the United States,
to guarantee the sustainable development of agriculture in the trade friction, it is necessary
to analyze and explore from the national and industrial levels, respectively.

At the national level, we need to objectively recognize the essence of the trade friction
between China and the United States. The fundamental purpose of the U.S. trade friction
is not only to reduce its domestic trade deficit but also to strengthen the comprehensive
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strength of the two countries. With the turbulence of the world situation and the increase
in unstable economic development factors, this China-US trade friction is likely to be a
long-term confrontation and may occur frequently.

Therefore, the fluctuation of uncertainty in U.S. trade policy may be more violent; for
China, food trade should not only do an excellent job soon to cope with the work but also
do an excellent job in the medium- and long-term preparation.

Secondly, the multilateral coordination mechanism of the WTO should be rationally
utilized. For China and the United States, this outbreak of trade friction is used to impose
higher tariffs to sanction the other side and counterattack. Still, this decision hurts the
domestic macroeconomics of both countries. This “lose-lose” policy tool should be used
with caution; therefore, the rational use of the WTO dispute settlement mechanism is the
best means of dealing with trade friction between countries. In addition, for the WTO’s
rulemaking, China should try to secure more opportunities to participate in the multilateral
trade agreement rulemaking to grasp a certain degree of voice, join the EU, ASEAN, the
Belt and Road along with other countries and economies to improve the WTO’s trade rules,
join hands to resist the unfair treatment of individual countries in trade and work together
to create a free and cooperative international trade environment.

At the level of the agricultural industry, the analysis found that the impact of U.S.
trade policy uncertainty on China’s soybean trade is more prominent, which is due to
China’s inherent insufficient supply of soybeans, so China has to make up for the shortage
of soybeans to guarantee the sustainable development of energy.

First of all, to integrate the international and domestic markets to solve the problem
of soybean shortage externally, the following should be developed: agricultural products
import market to make up for the problem of soybean shortage, incentives for enterprises
from soybean production and processing capacity of stronger countries, such as Brazil,
Argentina and other imports of soybeans and cake meal; and internally, to introduce
policies to encourage feed processing enterprises and breeding enterprises to adjust the
feed formula to increase the efforts of scientific research inputs to increase the number of
other high-protein crops, such as alfalfa, rapeseed meal, peanut meal made of animal feed.

Second, the structure of agricultural cultivation should be adjusted, and the area
planted with soybeans should be moderately expanded. At present, China’s soybean relies
on the international market to make up for the reality that the gap is a short-term problem
that cannot be solved but can be planted in the northeastern region through the pilot
planting of high-yield varieties, a moderate increase in the area of domestically produced
soybean sowing, and to encourage the production of other domestic alternative oilseed
crops to safeguard the sustainable development of the domestic food and agricultural
industries.

Finally, the structure of agricultural imports should be adjusted to increase imports
of meat and meat products and reduce dependence on imported soybeans. The feed
conversion rate of China’s domestically produced meat is significantly higher than that of
major livestock-exporting countries such as Australia, New Zealand and Brazil. Beef cattle
and hogs in these countries are raised on a large scale, with relatively low production costs,
so domestic dependence on soybeans can be eased by increasing imports of meat products.

This study centers on the uncertainty of U.S. trade policy and China’s grain trade,
which has specific innovative and reference significance. Theoretically, this study can pro-
vide a reference for the analysis of trade policy transmission mechanism and international
trade influencing factors in terms of research ideas and methods; practically, this study can
provide a relevant policy reference for promoting sustainable agricultural development.
However, this study still has certain limitations. Firstly, due to the lack of data on the
volume and direction of interprovincial grain trade in mainland China, it is impossible to
analyze the heterogeneity of the shocks suffered by individual provinces. In addition, this
study examines the dynamic correlation between U.S. trade policy uncertainty and China’s
grain trade, pending further elaboration of the causal relationship of related variables
through quantitatively calculated data.
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Based on the limitations of this study, subsequent studies should synthesize the current
research status of interprovincial grain in China, examine the methods used in each study,
and progress to accurately calculate the volume of interprovincial grain trade better to
examine the heterogeneous response of interprovincial grain trade. At the same time,
references are made to relevant literature to quantitatively analyze the effect of U.S. trade
policy uncertainty on sustainable economic development.
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