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Abstract: Grain products are essential for human survival and economies, and their price 

fluctuations significantly impact global economic stability. Recent frequent uncertain events 

have made global economic policy uncertainty a major factor in global food price fluctuations. 

This study choose European debt crisis, the COVID-19 pandemic, and the Russo-Ukrainian 

war as three typical type of uncertainty event. And used TVP-VAR-SV model to examine the 

impact of global economic policy uncertainty on the prices of beans, maize, rice, and wheat. 

The result shows policy uncertainty leads to fluctuating grain prices, with food grains (rice, 

wheat) and feed grains (beans, maize) reacting differently. And different types of uncertainty 

events have different effects, with the pandemic having the greatest effect. Finally, the paper 

suggests strategies for global food security, including improved information communication, 

policy control, early warning systems, stable economic policies, and supervision of the 

agricultural futures market. 

Keywords: Global Economic Policy Uncertainty (GEPU), Global Grain Product Prices, Four 

Major Staple Foods, TVP-VAR-SV Model 

1. Introduction 

Globally, grain, energy, and fresh water are vital strategic materials for national economies and 

people's livelihoods, with grain price fluctuations impacting consumer prices and macroeconomic 

stability [1-3]. Consequently, nations prioritize stabilizing grain prices through various measures like 

storage, price control, and tariffs. Recent global challenges, including geopolitical conflicts, trade 

disputes, and public health emergencies, have complicated the international environment, affecting 

grain price volatility [4-8]. Understanding the influence of global economic policy uncertainties on 

grain prices is crucial for global grain security and market stability. 

Traditional research on agricultural price fluctuations focuses on supply-demand, cost, 

international markets, and financial factors. The Nerlove model and others analyze supply responses 

and demand influences [9-13]. Studies also examine cost factors across the agricultural supply chain 

and the impact of external shocks like petroleum prices [14-15]. International market research 

considers spillover effects, trade barriers, and climate change impacts [16-20], while financial studies 

look at macroeconomics and monetary factors [21-25]. 
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With increasing global economic integration and uncertainties, research on economic policy 

uncertainty has grown. Economic policy uncertainty, as defined by Tian Qingsong et al., relates to 

unpredictable governmental decision-making risks [26]. Baker et al.'s Economic Policy Uncertainty 

Index (EPU) has been crucial for quantifying this uncertainty [27]. 

Existing research has begun to look at the impact of economic policy uncertainty on agricultural 

prices. Some studies preliminarily prove the necessity of further research on the impact of economic 

policy uncertainties on the volatility of agricultural prices [28-29]. Various methods, including 

Johansen co-integration test, Granger causality test, and different models (BEKK-GARCH, SVAR, 

GARCH, VAR), are used to explore these relationships [7, 30-34]. However, most researchers often 

focuses on national impacts, with fewer global perspectives. Meanwhile, These studies mainly adopt 

the Granger causality test and VAR model, but the former focuses on the analysis of variable 

correlation. And the latter does not consider the time-varying characteristics of variables. 

Based on the shortcomings of existing studies, this study mainly focuses on the price fluctuations 

in the international market of the four main grains of beans, maize, rice, and wheat, and constructs 

the Global Economic Uncertainty (GEPU) Index by using the Economic Uncertainty Index (EPU) 

created by Baker. Based on the TVP-VAR-SV model, the time-varying effect of global economic 

policy uncertainty on grain price volatility was measured, the mechanism of economic policy 

uncertainty on grain price was analyzed, and its policy implications were discussed according to the 

research conclusions. 

2. Methods 

2.1. Methods 

Given the GEPU index's distinct fluctuations at specific times and its variable impact on grain prices 

at different time, this study uses the TVP-VAR-SV model. This model enhances the traditional VAR 

model by transforming static parameters into dynamic, fluctuating ones, capturing the variable 

relationships between different variables over time. 

The VAR model, developed by Sims, is extensively used and has evolved over time. Primiceri 

integrated it with a time-varying analysis framework, and Nakajima further refined it into the TVP-

VAR-SV model [35-37]. This approach considers a basic structural VAR model: 

 Ay
t
=Β1y

t-1
+Β2y

t-2
+...+Βsyt-s

+μ
t
 (1) 

In the above-mentioned model, y
t
 represents the variable vector to be examined; t=s+1,... n, t 

represents time, s is the number of lag periods; yt is a variable vector that is composed of the whole 

economic policy uncertainty, and the global prices of beans, maize, rice, and wheat, A,Β1,...,Bs is 

the parameter matrix of k×k order; The random disturbance term μ
t
represents a k×1 structural 

shock of one order, while assuming μ
t
~N(0,∑∑) that: 
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Here, the interrelation of structural shocks can be determined by recursive identification and the 

assumption is as follows: 
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The VAR model form of formula (1) is simplified as follows: 

 y
t
=Φ1y

t-1
+Φ2y

t-2
+...+Φsyt-s

+A-1∑εt (4) 

where, Φi=A-1Βi, i=1,2,...,s; converts the row element of Φi to form β(vector of order k
2
s×1 ) and 

defines Xt=Ik⊗(y
t-1
' ,...,y

t-s
' ) , where ⊗  is the Kronecker product. At this point, the model can be 

expressed as follows: 

 y
t
=Xtβ+A-1∑εt (5) 

It should be noted that the parameters in equation (5) are time-invariant. To equip the parameters 

with time-varying characteristics, a TVP-VAR model can be constructed. The TVP-VAR model with 

random volatility, i.e., the TVP-VAR-SV model, is as follows: 

 y
t
=Xtβt

+At
-1∑

t
εt (6) 

Where, β
t
, At, and ∑

t
are variable model estimation parameters. Such time-varying parameters 

can be used to model related processes in a variety of ways. According to Primiceri (2005), let 

at=(a21,a31,a32,a41,...,ak,k-1)
'

 be one of the lower triangular element vectors, and 

ht=(h1t,h2t,...,hkt)
', hjt=Lnσjt

2,j=1,2,...,k, t=s+1,...,n. Meanwhile, the model parameters in hypothesis (6) 

obey the random walk process, namely: 
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Where, β
s+1

~N(μ
β

0
,∑

β
0
),as+1~N(μ

a0
,∑

a0
),hs+1~N(μ

h0
,∑

h0
). 

Due to its excessive estimated parameters, this study employs the Markov Chain Monte Carlo 

(MCMC) simulation method for estimation, aiming to achieve more precise and effective estimation 

results to avoid over-fitting issues caused by a small sample size and to reduce the complexity of 

handling the likelihood function under random fluctuations. 
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2.2. Data Sources 

This study investigates the impact of global economic uncertainty on the price fluctuations of major 

staple grains, focusing on beans, maize, rice, and wheat. Data from January 2011 to June 2023, with 

an actual sample period T of 150 periods, are chosen to ensure model stability and accurate variable 

relationships. The research uses monthly data, adjusted for seasonality with the Census X-12 method 

via Eviews12.0, and applies logarithmic transformations for stationarity and unit root test compliance.  

Data of Global Grain Price. This study focuses on beans, maize, rice, and wheat, the four major 

grains globally, which are pivotal for human sustenance and comprise over half of the world's grain 

sources [38-39]. The monthly price data, sourced from the International Monetary Fund, reflects 

average nominal U.S. dollar prices per ton for these grains. Figure 1 reveals distinct price variations 

among these grains and a strong correlation with the GEPU Index, indicating that their price 

fluctuations vary with different GEPU Index levels, exhibit time-varying characteristics. 

 

Figure 1: Global Price of Beans, Maize, Rice and Wheat 

Data of GEPU. This study utilizes the GEPU Index, developed by Baker et al. using text-mining 

techniques, to assess global economic policy uncertainty. The index aggregates the uncertainty 

indices from 21 countries, including China, Brazil, the U.S., France, Germany, and Japan, based on 

their global GDP share. Data is sourced from the Economic Policy Uncertainty Database 

(http://www.policyuncertainty.com/). The GEPU Index comprises three components: economic, 

policy, and uncertainty measures. The economic aspect is gauged through a news index, tallying 

uncertain economic policy-related news in newspapers. The policy change dimension is tracked via 

a tax code expiration index, counting the number of tax codes expiring annually. Lastly, the 

uncertainty measure involves a fiscal forecast discrepancy index, based on variances in fiscal 

forecasts by different agencies, focusing on indicators like the CPI and government fiscal expenditure. 

Figure 2 shows the global economic policy uncertainty trend from January 2011 to June 2023, 

highlighting key events. The trend generally indicates increasing and irregularly cyclical changes in 

economic policy uncertainty. Notably, after April 2016, the index becomes more volatile, suggesting 

a grain market increasingly affected by economic policy uncertainties. Peaks in the GEPU Index, 

occurring in October 2011, January 2017, July 2019, May 2020, and April 2022, correspond to major 

global events like the European debt crisis, Brexit, U.S. elections, China-U.S. trade friction, the 

COVID-19 pandemic, and the Russia-Ukraine war. This chart reflects public concerns about 

economic policy uncertainty and its effects on the global economy. 
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Figure 2: Global Economic Policy Uncertainty 

3. Discussion and Results 

3.1. Unit Root Test and Determination of Optimal Lag Order 

In this study, time series data are monitored for stationarity using the Augmented Dickey-Fuller (ADF) 

test to avoid spurious regression. Time series stability means its statistical properties remain 

consistent over time. Without it, even unrelated variables can show significant T-statistics, leading to 

incorrect estimations. Table 1 shows ADF test results for the international prices of four major grains 

and global economic policy uncertainty series. The first-order difference series of these five indicators 

all pass the ADF test at the 5% level, confirming they are free from unit roots and suitable for 

constructing the TVP-VAR-SV model. 

Table 1: Results of the Augmented Dickey-Fuller test 

Variable Test Type ADF Value 5% Critical Value P-value Conclusion 

D(BeanPrice) (C,T,0) -9.826543 -2.880987 0.0000 Stable 

D(MaizePrice) (C,T,0) -9.961793 -2.880987 0.0000 Stable 

D(RicePrice) (C,T,0) -10.74654 -2.880987 0.0000 Stable 

D(WheatPrice) (C,T,0) -12.34559 -2.880987 0.0000 Stable 

D(GEPU) (C,T,0) -10.27194 -2.881260 0.0000 Stable 
Note: In (C, T, K), C stands for including intercept, T for including trend, K for lag order, and 0 denotes no intercept or t rend. D( ) 

indicates the series after first-order differencing. 

In addition, before constructing the model, it is also necessary to determine the optimal lag order 

for the variables in the model. Table 2 shows Likelihood Ratio (LR), Final Prediction Error (FPE), 

Akaike Information Criterion (AIC), Schwarz Criterion (SC), and Hannan-Quinn Criterion (HQ) 

values for different lags. The most asterisks appear at lag orders 1 and 2. Ivanov and Kilian's research 

[40] suggests AIC is most accurate for monthly series analysis. Thus, following common practice in 

similar studies, the optimal lag order is chosen based on the minimum AIC value, which is 2. 

Brexit and US elections 

China-US trade friction 

COVID-19 pandemic 

Russo-Ukrainian war 

European debt crisis 
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Table 2: Results of the optimal lag period selection 

 Lag LogL LR FPE AIC SC HQ

0  279.1850 NA  1.18e-08 -4.062000 -3.954397 -4.018273

1  1035.304  1445.028  2.34e-13 -14.89340  -14.24778*  -14.63104*

2  1066.087  56.54958   2.15e-13*  -14.97907* -13.79544 -14.49808

3  1085.272  33.82148  2.36e-13 -14.89292 -13.17127 -14.19329

4  1094.956  16.35601  2.98e-13 -14.66602 -12.40636 -13.74776

5  1107.861  20.83831  3.60e-13 -14.48683 -11.68915 -13.34993

6  1124.004  24.87283  4.18e-13 -14.35562 -11.01993 -13.00009

7  1139.774  23.12921  4.91e-13 -14.21888 -10.34518 -12.64471

8  1158.482  26.05201  5.57e-13 -14.12565 -9.713940 -12.33286

9  1194.291   47.21515*  4.95e-13 -14.28579 -9.336063 -12.27436

10  1217.627  29.04041  5.37e-13 -14.26114 -8.773398 -12.03108

11  1248.478  36.10705  5.27e-13 -14.34782 -8.322065 -11.89912

12  1266.520  19.77927  6.37e-13 -14.24474 -7.680969 -11.57741

13  1291.365  25.39755  7.09e-13 -14.24245 -7.140665 -11.35648

14  1316.137  23.48758  8.09e-13 -14.23907 -6.599274 -11.13447

15  1356.079  34.91244  7.58e-13 -14.46044 -6.282626 -11.13720

 
Note: * indicates the optimal lag order selected by the respective criterion. 

3.2. Model Estimation Results and Diagnosis 

This study employs the Monte Carlo method (MCMC) to estimate model parameters with 100,000 

samples, discarding the first 1,000 to ensure stability. The TVP-VAR-SV model's estimation results 

in Table 3 show all posterior means within the 95% confidence interval. The Geweke values, used 

for convergence diagnostics, are all below the 5% critical value of 1.96, indicating appropriate 

parameter convergence and selection. The model's maximum inefficiency factor is 57.55, satisfying 

posterior inference requirements. Overall, the parameter estimation is valid and suitable for further 

impulse response analysis. 

Table 3: Estimation and diagnosis results of the model 

.ESTIMATION RESULT 

Parameter Mean Stdev 95%L 95%U Geweke Inef. 

Sb1 0.0226 0.0026 0.0183 0.0283 0.104 9.07 

Sb2 0.0226 0.0026 0.0183 0.0283 0.290 8.09 

Sa1 0.0716 0.0248 0.0395 0.1335 0.744 57.55 

Sa2 0.0681 0.0210 0.0393 0.1200 0.004 50.12 

Sh1 0.3084 0.0568 0.2190 0.4397 0.084 55.90 

Sh2 0.3747 0.0493 0.2912 0.4840 0.124 47.68 

3.3. Results and Discussion 

3.3.1. Equal Interval Impulse Response Analysis 

The TVP-VAR model's impulse response function includes equal interval and specific time point 

impulse responses. Equal interval responses assess the dependent variable's reaction to the 

independent variable over different lead times within a set period. In this study, we examine short-

term (4 months), medium-term (8 months), and long-term (12 months) stages using different lags to 

analyze the impact of global economic policy uncertainty on the global prices of the four grains. 
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Figure 3 shows these impulse responses, revealing a fluctuating pattern with time-varying structural 

characteristics, oscillating between positive and negative values around the zero axis. 

 

Figure 3: Equal Interval Impulse Response of Global Prices of Beans, Maize, Rice, and Wheat to 

Economic Policy Uncertainty 

3A: Equal Interval Impulse Response of Global Prices of Beans to Economic Policy Uncertainty  

3B: Equal Interval Impulse Response of Global Prices of Maize to Economic Policy Uncertainty 

3C: Equal Interval Impulse Response of Global Prices of Rice to Economic Policy Uncertainty  

3D: Equal Interval Impulse Response of Global Prices of Wheat to Economic Policy 

Uncertainty 

First, from the perspective of the impulse response effects under different lag periods, the strength 

of the impulse response weakens as the number of lag periods increases. The greatest impact on global 

grain prices occurs at a 4-period lag, with a notably intense impulse response. At an 8-period lag, the 

response weakens considerably but still remains evident. By a 12-period lag, the response 

significantly diminishes, becoming almost negligible. This pattern suggests that grain price 

fluctuations due to global political uncertainties are primarily short-term, substantially weaken in the 

medium term, and are minimal in the long term. This trend is likely due to two factors. First, global 

uncertain events increase the index of global economic policy uncertainty, creating market instability 

and altering short-term expectations among producers and consumers, thus impacting grain prices. 

Over time, rational thinking prevails, and prices stabilize. Second, agriculture's strategic importance 

prompts swift government interventions in significant grain market fluctuations, stabilizing prices 

through economic policies. Therefore, the study primarily focuses on the grain price response at a 4-

period lag to illustrate its short-term impulse response characteristics. 

From the perspective of changes in the short-term impulse response cycle, the impact of the GEPU 

shock on global grain prices has shown a continuous driving force since 2011, with all four grains 

displaying similar cyclical patterns. The first cycle spans from 2011 to 2016; the second cycle is from 

2016 to 2019; and the third cycle runs from 2019 up to the present. Based on the experiences of the 

previous cycles, it is assessed that the GEPU shock has not yet descended from its declining phase to 

the trough of its cyclical fluctuation. Overall, the influence of the GEPU shock presents itself in three 

distinct cycles, with the effects predominantly manifesting as a driving force on market prices. This 

indicates that global economic policy uncertainty plays a significant role in the cyclical fluctuations 

of grain market prices, and is a pivotal factor propelling the global price volatility of grains.  

From the perspective of the short-term impulse response direction, using a 4-period lag as an 

example, the prices of the four grains studied in this study show an alternating positive and negative 
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trend. The global prices of beans, maize and wheat mainly exhibit a negative response, while the price 

of rice predominantly shows a positive response. This indicates that for the global markets of beans, 

maize, and wheat, when GEPU is on an upward trend, its impact is primarily manifested as a shock 

on the demand side, subsequently leading to a decrease in the prices of these commodities. Conversely, 

in the rice market, when GEPU is trending upwards, its influence is primarily seen as a supply-side 

shock, which then results in a price increase for the product. 

From the perspective of short-term impulse response time, rice and wheat prices react faster to 

economic policy uncertainty than beans and maize. Beans and maize, primarily used as feed grain, 

show a delayed price response compared to rice and wheat, which are staple grains. This delay is 

evident in graphs, where beans and maize reach peak and trough values later than rice and wheat. 

This quicker response in staple grains is due to several factors. Firstly, the inelastic demand for staple 

grains, as basic necessities, means people continue to buy them even at higher prices, unlike feed 

grains where demand is more elastic and substitutions or production adjustments are possible. 

Secondly, the staple grain market reacts faster as these grains are purchased more frequently, leading 

to quicker price changes at the retail level. On the other hand, the feed grain industry involves 

upstream investment decisions and production cycles, resulting in longer market response time. 

Furthermore, governments often prioritize stabilizing staple grain prices due to their direct impact on 

public welfare. In times of increasing economic policy uncertainty, government interventions in 

staple grain markets are likely more prompt, resulting in swifter price adjustments.governments might 

intervene more actively in the staple grain markets, leading to swifter price reactions. 

From the perspective of the intensity of short-term impulse responses, the intensity of global rice 

price reaction to changes in GEPU is noticeably weaker than that of the other three grains. Compared 

to the other three grains, the intensity of impulse response of the global rice market price to global 

economic policy uncertainty is significantly muted. The reason could be that rice has a lower export 

proportion in its production, and the primary exporting countries are predominantly smaller nations.  

Specifically, when economic policy uncertainty rises, it might affect international trade, monetary 

policies, and the investment climate, thus influencing the prices of different commodities to varying 

extents. Goods with a lower export proportion are less affected, and this can be explained from several 

perspectives: First, from the demand side, goods with a smaller export proportion largely rely on 

domestic markets. In an environment of heightened economic policy uncertainty, these commodities 

are more influenced by domestic demand rather than changes in the international market. Second, in 

terms of external shocks, these types of goods are relatively insulated from direct impacts of 

international economic policies or the global economic environment since their sales predominantly 

hinge on domestic markets. Next is the supply chain. The supply chain for such goods relies more on 

domestic suppliers, making them less susceptible to fluctuations in the international supply chain. 

Lastly, in terms of exchange rate volatility, since they mainly rely on domestic markets, the prices of 

these goods are less affected by currency fluctuations. 

3.3.2. Point-in-Time Impulse Response Analysis 

The point-in-time analysis refers to selecting a few economic policy events with high uncertainty 

indices in various sudden incidents and comparing the impact of different economic policy shocks on 

the price fluctuations of the four major grains. This study selected the Eurozone crisis in October 

2011 (t=9), the COVID-19 pandemic situation in May 2020 (t=112) and the Russia-Ukraine war in 

March 2023 (t=134), representing financial, public health emergency, and political categories of 

major uncertainty events, respectively. By simulating the global economic policy uncertainty shocks 

at these three points on the global prices of beans, maize, rice and wheat, the results are shown in 

Figure 4. 
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Figure 4: Point-in-Time Impulse Response of Global Prices of Beans, Maize, Rice and Wheat to 

Economic Policy Uncertainty 

4A: Point-in-Time Impulse Response of Global Prices of Beans to Economic Policy Uncertainty 

4B: Point-in-Time Impulse Response of Global Prices of Maize to Economic Policy Uncertainty  

4C: Point-in-Time Impulse Response of Global Prices of Rice to Economic Policy Uncertainty  

4D: Point-in-Time Impulse Response of Global Prices of Wheat to Economic Policy Uncertainty  

From the perspective of the speed of the impulse response, the time points corresponding to the 

peak of the economic policy uncertainty index and the maximum impulse response level of grain 

prices are not consistent. This indicates that the impact of economic policy uncertainty events on 

grain prices is delayed. In this study, the time points corresponding to the highest values of the 

Economic Policy Uncertainty Index during the three major events were selected (when there were 

multiple peaks with no significant difference within the period, the earliest peak was selected in this 

study). However, the response magnitudes of the four grain prices did not reach their maximum in 

the first period. Only the prices of rice and wheat, which are staple grains, peaked in the first period, 

while the prices of beans and maize, which are feed grains, lagged by one period. This confirms that 

the response of feed grains to economic policy uncertainty events is lagged compared to staple grains, 

which is consistent with the results of the equidistant impulse response. 

From the perspective of the duration of impulse response, the impulse effects of the European debt 

crisis, the COVID-19 pandemic and the Russia-Ukraine war on the prices of the four grains all ended 

around the 6th period. This suggests that financial, environmental, and political events, which lead to 

elevated economic policy uncertainty, mainly have short-term impacts on grain price fluctuations, 

consistent with the results from the equidistant impulse response. 

From the intensity of the impulse response, on average, beans were the least affected among the 

three selected time points. The COVID-19 pandemic had the most significant impact on the prices of 

the four grains. During the 2011 European debt crisis, the uncertainty of economic policies had the 

most substantial impact on maize prices and the least on rice prices. During the 2020 COVID-19 

pandemic, the uncertainty had the most significant impact on rice and the least on beans. During the 

Russia-Ukraine war in 2022, economic policy uncertainty had the weakest impact on beans prices, 

with similar impacts on the other three grains. The emergence of these phenomena relates to the 

nature, scope, and level of impact of different events. The 2011 European debt crisis, a financial-

economic event, mainly caused changes in exchange rates, subsequently affecting grain prices. Maize, 

as a feed grain with large import and export volume, was more susceptible to financial uncertainties. 
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Conversely, rice, a staple grain with smaller import and export volumes and primarily reliant on 

domestic production, was less affected. The COVID-19 pandemic in 2020, a public heath emergency, 

directly influenced grain production and consumption, disrupting the balance of supply and demand, 

leading to direct impacts on grain prices. Of the three types of uncertainty events, public health 

emergency has the most severe effects on grain prices and should be paid great attention. In terms of 

the supply chain, with governments implementing prevention and control measures against COVID-

19, transportation restrictions increased the costs of grain production, transportation, and 

consumption, disrupting distribution channels and causing supply chain interruptions. Consumers, 

due to reduced outdoor activities and panic during the pandemic, changed their consumption habits 

to stockpiling, leading to short-term surges in grain demand. Primarily, consumers stockpiled staple 

grains like rice rather than feed grains with longer storage periods. Therefore, during the pandemic, 

the impact on staple grains was more significant than on feed grains. The Russia-Ukraine war in 2022, 

a geopolitical event, mainly affected global trade routes, increasing grain transportation cost and 

causing grain price fluctuations. The largest exporter of beans is in the southern hemisphere, while 

the other three grains' primary exporters are in the northern hemisphere. Therefore, when airspace 

restrictions were imposed over Russia and Ukraine, the transportation routes for the other three grains 

changed, increasing transportation cost and having a more significant impact on their prices compared 

to beans. 

4. Policy Implications 

Given the increasing openness of the international grain market and global economic uncertainties, it 

is essential for countries to consider grain security issues from a global perspective. Countries can 

avoid the risks of global grain price fluctuations and ensure grain security by establishing 

international grain security organizations and improving the institutional design of grain security. 

Therefore, the following policy suggestions are proposed: 

Governments need to enhance information disclosure and transparency to alleviate market 

uncertainty caused by unstable economic policies, aiming to construct a smoothly operating grain 

market. Empirical studies show that grain prices are affected by policy uncertainty to varying degrees. 

To mitigate this impact, it's vital to reduce information transmission costs and accelerate information 

dissemination rates. A transparent and open market environment results in faster information 

dissemination, helping to alleviate abrupt short-term fluctuations in grain prices due to policy 

uncertainty. Such a measure strengthens the role of government entities in macroeconomic regulation 

while conveying the latest policy information to consumers and producers, addressing the information 

asymmetry between these parties, guiding businesses to form reasonable expectations about 

economic policy changes, and mitigating the impact of such uncertainty on the global grain market. 

International organizations should play a key role in monitoring the international grain market and 

provide timely alerts. Regular updates on countries' monetary policies, trade policies, grain policies 

and other global economic policy uncertainty events are crucial. Moreover, focus on exchanging and 

sharing grain market information among nations and building information sharing platforms. When 

global economic policy uncertainty heightens, international organizations should issue warnings to 

countries globally. International grain aid should be offered to nations facing grain shortages. 

Countries should rapidly issue alerts for agricultural supply chains, assisting in pre-emptive 

adjustments in production and supply. This will help countries introduce robust policies to maintain 

the stability of international agricultural product prices and supply chains. 

Particular attention should be paid to the direct short-term effects of economic policy uncertainty 

on wheat and rice price volatility. When faced with global economic policy uncertainties, the 

magnitude and trajectory of the responses of different international grain products vary. The effects 

on wheat and rice prices are most pronounced in the short term and are the most responsive to 
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economic policy uncertainty. Thus, in mitigating the effects of global economic policy uncertainty 

on grain prices, differentiated economic policies should be implemented in terms of pricing and 

circulation for different grains to ensure policy effectiveness. Given the strong and immediate short-

term price fluctuations of wheat and rice, timely policies should be implemented to stabilize their 

supply chains and prices when global economic policy uncertainties occur. In addition, the 

establishment of grain storage mechanisms and price stability mechanisms can enhance the risk 

resilience of the global staple grain market. 

Different countermeasures should be formulated and implemented based on the unique 

characteristics of different events. Governments should formulate targeted strategies based on three 

broad categories of economic policy uncertainty events (financial, emergent public events, political) 

and the two types of grains (staple grains and feed grains). In the face of economic policy uncertainty, 

governments should not only provide early warning, but also actively design and implement price 

control policies. This "two-handed strategy" combines the "invisible hand" of the market with the 

"visible hand" of the government to maintain grain price stability more effectively. In addition, 

supervision of the grain futures market should be strengthened to prevent speculators from 

maliciously manipulating grain futures prices during periods of heightened economic policy 

uncertainty. Finally, improving import-export regulatory capacity and effectively utilizing grain 

trading methods, combined with domestic and international grain market conditions, will help 

establish a comprehensive grain import-export monitoring and warning system. 

5. Conclusion 

The article is based on the monthly data of the GEPU Index and the global prices of beans, maize, 

rice and wheat from January 2011 to June 2023. It uses the TVP-VAR-SV model to study the time-

varying effects of global economic policy uncertainty on global grain price fluctuations and analyzes 

the mechanism of economic policy uncertainty on grain prices. The following conclusions are drawn: 

In the equidistant impulse response, as the number of lag periods increases, the impulse response 

of grain prices to economic policy uncertainty gradually weakens. This indicates that grain price 

fluctuations have time-varying characteristics and mainly manifest as short-term impacts. 

The impact of GEPU presents three distinct cycles, with the impact more often manifesting as a 

driving force in market prices. This demonstrates that the shock of global economic policy uncertainty 

plays a vital role in the cyclical fluctuations of beans market prices, making it an essential factor 

driving the price fluctuations of the four major grains globally. 

The price response of beans and maize to the rise in economic policy uncertainty lags behind that 

of rice and wheat. When beans and maize prices are affected by economic policy uncertainty, they 

reach peak and trough values later than rice and wheat. Beans and maize are primarily used as feed 

grains, while rice and wheat are used as staple grains. This indicates that, under typical circumstances, 

the price reaction of staple grains to the rise in economic policy uncertainty is usually faster and more 

direct. 

In the point impulse response, the impact of economic policy uncertainty events on grain prices 

has a lagged characteristic. The effects of economic policy uncertainty on grain prices show 

significant differences during the three periods of the 2011 European debt crisis, the COVID-19 

pandemic in 2020, and the Russia-Ukraine war in 2022, with the pandemic having the most significant 

impact on grain prices. The emergence of these phenomena relates to the nature, scope, and level of 

impact of different events. 
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