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We pursue two noteworthy effects of the Russia-Ukraine war on commodity market
volatility. First, we construct a Russia-Ukraine war index while modelling commodity
market volatility. Second, we explore the relationship between the Russia-Ukraine war
and commodity market volatility using various estimators. We find consistent patterns in
the volatility models of the selected estimators. Our results show that the Russia-Ukraine

war triggered commodity market volatility.

I. Introduction

The linkages between the Russia-Ukraine war and com-
modity market volatility are well-documented in previous
literature (Thle et al., 2022; Wang et al., 2022). The major
driving force of these studies are the consequences of com-
modity market volatility on policy efficacy (particularly for
investors and policy makers). Commodity market volatility
typically precedes inflation, and information regarding
these vicissitudes can be utilized by market actors to inform
their investment choices.

Russia and Ukraine make significant contributions to the
global commodity market (Wang et al., 2022). The Russia-
Ukraine war has primarily disrupted the global supply chain
by impeding Ukrainian exports of goods, particularly com-
modities over which the nation has competitive advantage
(barley, wheat, sunflower oil, seed oil, corn, and crude iron).
Meanwhile, Russia’s exports of natural gas, palladium,
nickel, fertilizers, and coal have decreased due to harsh
sanctions. Expectedly, commodity prices have experienced
a substantial increase in the international market (Avalos &
Huang, 2022).1 Volatility in the commodity market can be
transmitted to other global investment portfolios (bonds,
stocks, currencies, cash and cash equivalents) (Szczygielski
et al., 2023).

This study makes two main contributions to the existing
body of knowledge. First, we attempt to model the global
volatility in the commodity market amidst the Russia-
Ukraine war. This would give a holistic overview of the im-

pact of the Russia-Ukraine war on the commodity market
and bridge the gap in the literature, as existing literature is
specific to countries and economic blocs.” Second, we con-
struct a Russia-Ukraine war index using Google Trends (GT)
and subject the modelling to alternative estimators. The
use of alternative estimators is premised on endogeneity
problems, which makes the rigorous ordinary least squares
(OLS) exogeneity assumptions questionable, as commod-
ity prices respond to both supply and demand shocks in-
cluding climate change, technological progress, and supply
disruptions. Closely related to endogeneity issues is the
heteroskedasticity effect, which is applicable to our study
following the use of high-frequency series. The utilization
of alternative estimators in this study was inspired by
Phillips & Hansen (1990) and Park (1992), who proposed a
fully modified least squares (FMOLS) and canonical coin-
tegration regression (CCR), as an alternative to OLS in the
presence of endogeneity, asymptotic bias heteroskedastic-
ity, autocorrelation, and residual non-normality.
Expectations and past experience play fundamental
roles in investment decisions in the commodity markets;
thus, we also employ the dynamic ordinary least squares
method (DOLS), an alternative estimator developed by
Stock & Watson (1993), which recognizes coefficients of
leads and lags. Therefore, we test the performance of these
alternative estimators in comparison to the OLS, because
accurate modeling of commodity market volatility is crucial
for informed investment portfolios, effective hedging, asset

a Corresponding author email: kingsleyimandojemu@gmail.com

1 Anecdotal evidence shows that energy prices (in U.S. dollars) soared more than four times between April 2020 and March 2022, the
biggest 23-month increase since the rise in oil prices in 1973. Likewise, between April 2020 and March 2022, fertilizer costs grew by
220%, the biggest 23-month increase since 2008, and food expenses increased by 84%, which was the biggest increase over a similar time

period since 2008 (World Bank, 2022).
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allocation, and regulatory guidelines. The paper is struc-
tured in the following ways, in addition to this introduc-
tion: Sections II presents the development of the Russia-
Ukraine war index and describes the data and preliminary
results. Section III discusses the results, and Section IV
concludes the study.

II. Construction of Risk and Uncertainty
Associated with Russia-Ukraine War

The growing intensity of the Russia-Ukraine conflict in
February 2022 caused major economic and financial shocks,
with raw material, energy, and agricultural product prices
skyrocketing (Fang & Shao, 2022; Neely, 2022). To avoid
masking of results, we chose a study sample period from
24 February 2022 (start of Russia invasion) to 20 May 2023
(The UK announced its plan to ban Russian imports, while
the US imposed additional sanctions against Russia). To
gauge popular opinion on the Russia-Ukraine conflict, we
constructed a Russia-Ukraine war index premised on GT.
This is in tandem with Khalfaoui et al.'s (2023) framework,
which selected GT over other internet search engines. The
Google search engine is superior; it dominates the global
search market with a 90% worldwide search share (Urman
et al., 2021). We employed a collection of terms associated
with the Russia-Ukraine War." Each term provided by
Google had a value ranging from 0 to 100. We performed a
principal component analysis on each keyword and aggre-
gated the GT keywords.

A. Data and Preliminary Analysis

The data on global realised volatility (RV) of commodity
futures was sourced from the University of Chicago Booth
School of Business Risk Lab, under the auspices of Professor
Dacheng Xiu (https://dachxiu.chicagob-
ooth.edu/#risklab.com). The common national best bid and
offer (NBBO), which is always available and has the high-
est-frequency was gathered and cleaned. Using non-zero
returns of transaction prices sampled to the highest fre-
quency accessible, for days with no fewer than 12 observa-
tions, we present quasi-maximum likelihood estimates of
volatility (QMLE) based on moving-average model MA(q)
observations (Xiu, 2010). The Akaike Information Criterion
(AIC) was used to choose the optimal model (q). The pre-
liminary findings highlighted key characteristics of the rel-
evant variables prior to the main analysis. The graphical
plot of the relevant series provides insight regarding the
nature of the relationships (Figure 1). The descriptive sta-
tistics illuminate the series statistical characteristics, such
as the mean, standard deviation, skewness, and kurtosis
(Table 1). The graphical plots show that commodity market

volatility align with the Russia-Ukraine war index (see Fig-
ures 1).

According to Table 1, the global commodities futures
averaged about 0.313 daily, which is relatively low. Com-
paratively, feeder cattle and gold futures have significantly
lower standard deviation values. Lumber futures appear to
be the most unstable. The statistical distribution of the se-
ries demonstrates positive skewness for the entire series
(implying greater individual values than the average). For
all variables, the variable distributions are leptokurtic with
the exception of light Crude, silver, and platinum that are
considered platykurtic.

III. Main Results

We investigated whether the Russia-Ukraine war has the
ability to crystallize commodity volatility in the stock mar-
ket. We need ample proof of negative and significant co-
efficient values across the various indicators of commodity
market volatility and estimators (OLS, FMOLS, DOLS, and
CCR) to conclude that the Russian-Ukrainian War triggers
volatility in the commodity market. To facilitate our dis-
cussion, we refer to the results presented in Table 2. The
findings demonstrate that the four estimators consistently
produce negative and significant estimates for a substantial
number of commodities. These results align with studies
that emphasize the negative consequences of the Russia-
Ukraine war on commodity market volatility (Thle et al.,
2022; Wang et al., 2022). Noticeably, the commodity market
volatility indicators with positive coefficients were insignif-
icant. Thus, there is compelling evidence that the Russia-
Ukraine War Index may be a reliable indicator of commodity
market volatility. The results further reveal that energy and
metal markets were worst hit, indicating that the markets
are more sensitive and volatile to the Russia-Ukraine war.
As an illustration, Light Crude, Copper High, and Gold di-
minished by 0.009, 0.009, and 0.002 respectively, while
Lumber, Oats, Wheat, and Corn, which are leading ex-
portable agricultural commodities from Russia and Ukraine,
declined by 0.002, 0.002, 0.001, and 0.001, respectively.

IV. Conclusion

Commodity market volatility is a crucial indicator of risk
and predictability. High volatility influences portfolio di-
versification and hedges towards less risky assets for in-
vestors seeking profit maximization. This study evaluates
commodity market volatility during the Russia-Ukraine
war. The novelty of this study includes: (i) developing the
Russian-Ukrainian Conflict Index and modelling commod-
ity volatility and (ii) comparing the efficacy of various esti-
mators for modelling commodity market volatility. We see
consistent trends in the behaviour of the volatility models

3 Russo-Ukrainian War, Russia-Ukraine Conflict, Russia-Ukraine crisis, Azov, Neo-Nazism, Russian Gas Pipelines, Natural gas, Ukrainian
Economy, Russian economy, US Sanctions on Russia, Sanctions on Russia, EU Sanctions Russia, Vladimir Putin, Volodymyr Zelenskyy,
Ramzan Kadyrov, Ukraine invasion, Russia attack, Russian Missiles Strikes, Ukraine Missiles Strikes, Russian Air strike, Ukraine Air

Strike.
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Figure 1. Bivariate Plots of Commodities and Russian-Ukraine War Index
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Table 1. Summary statistics

Variable Mean Std. Dev. N_Std. Dev. Skewness Kurtosis Jarque-Bera
Soyabean Oil 0.321 0.072 0.224 1.509 5775 133.066***
Cocoa 0.208 0.034 0.163 0.801 3.444 21.871**
Corn 0.219 0.093 0.425 1.279 4.367 66.612 ***
Light Crude 0.409 0.093 0.227 0.434 2477 8.14***
Cotton No 2 0.357 0.106 0.297 0.865 3.817 28.972***
Feeder Cattle 0.124 0.027 0.218 0.950 3.841 34.209 ***
Gold futures 0.139 0.027 0.194 0.832 3.346 22.885***
Copper High Grade 0.262 0.065 0.248 1.790 7.208 241.640 ***
Heating Oil H2 0.427 0.088 0.206 1.003 4.116 41.720 ***
Coffeec 0.346 0.054 0.156 0.372 3.433 5.866 **
Lumber 0.480 0.248 0.517 0.862 4.238 35.659 ***
Live Cattle 0.095 0.028 0.295 1.315 4.851 81.945 ***
Lean Hogs 0.276 0.052 0.188 0.619 3.457 13.784 ***
Natural Gas 0.795 0.1386 0.175 0.816 4.507 39.076 ***
Oats 0.364 0.209 0.574 1.300 5.177 91.059 ***
Orange Juice 0.313 0.140 0.447 1.035 7.686 207.821***
Palladium 0.456 0.110 0.241 0.754 4.222 29.761**
Platinum 0.301 0.034 0.113 0.405 2.983 5.210*
Soy bean 0.199 0.067 0.337 1.171 3731 47.669 ***
Sugar 0.218 0.043 0.197 0.788 5.027 52.213***
Silver 0.287 0.046 0.16 0.399 2.596 6.353**
Soy bean Meal 0.254 0.055 0.216 0.799 3.603 23.120 ***
Wheat 0.349 0.098 0.281 0.942 3.002 28.127 ***
We assume that for all the tests, ***, ** * denote 1 per cent, 5 per cent and 10 per cent significance levels respectively.

relative to the chosen estimators. In line with Mu et al.'s
(2022) findings, we demonstrate that volatility in the com-
modity market was caused by the Russian-Ukrainian war.
This finding has implications for policies that could help
commodity investors decide how to invest and hedge such
volatile circumstances while serving as a litmus to poli-
cymakers in understanding systematic risk and developing
strategies to reduce spillovers during crises.
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Table 2. Estimation Results

Variables (1) (2) (3) (4)
OoLS FMOLS DOLS CCR
Wheat -0.001*** -0.002* -0.002** -0.002*
(0.000) (0.001) (0.001) (0.001)
Corn -0.001*** -0.002** -0.002* -0.002**
(0.000) (0.001) (0.001) (0.001)
Sugar 0.007 0.002 0.001 -0.002
(0.739) (0.994) (0.766) (-.956)
Cotton No 2 -0.002*** -0.003*** -0.003*** -0.003***
(0.000) (0.001) (0.001) (0.001)
Soya bean Oil -0.001** -0.001* -0.001* -0.001*
(0.000) (0.001) (0.001) (0.001)
Soy bean Meal -0.004 -0.006 -0.007 -0.007
(0.102) (0.181) (0.187) (0.202)
Soybean -0.001*** -0.002*** -0.002** -0.002***
(0.000) (0.001) (0.002) (0.001)
Cocoa -0.001 -0.001 -0.001 -0.001
(0.390) (0.533) (0.529) (0.597)
Feeder Cattle 0.001 0.001 0.001 0.001
(0.785) (0.663) (0.984) (0.642)
Lumber -0.002** -0.003* -0.004* -0.003*
(0.001) (0.001) (0.002) (0.002)
Live Cattle 0.002 0.001 0.003 0.003
(0.132) (0.192) (0.360) (0.204)
Oats -0.002* -0.002* -0.003* -0.003*
(0.000) (0.001) (0.002) (0.002)
Orange Juice 0.005 0.003 0.001 0.004
(0.979) (0.744) (0.889) (0.707)
Lean Hogs 0.004 0.005 0.006 0.006
(0.109) (0.141) (0.185) (0.164)
Coffee C -0.001*** -0.001*** -0.001*** -0.001***
(0.000) (0.000) (0.000) (0.001)
Platinum 3.53E-05 6.00E-05 8.66E-05 6.92E-05
(0.000) (0.000) (0.000) (0.000)
Gold -0.002 -0.002 -0.002 -0.002
(0.143) (0.289) (0.316) (0.339)
Silver -0.001*** -0.001** -0.001* -0.001**
(0.000) (0.000) (0.000) (0.000)
Palladium 0.001 0.001 0.001 0.001
(0.000) (0.001) (0.001) (0.001)
Copper High -0.009*** -0.001** -0.001* -0.001*
(0.002) (0.049) (0.086) (0.068)
Light Crude -0.009** -0.001** -0.002* -0.002**
(0.019) (0049) (0.073) (-0.056)
Natural Gas 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001)
Heating Oil H2 0.008 0.001 -0.005 -0.001
(0.839) (0.987) (0.996) (0.988)

Standard errors in parentheses and *** p < 0.01, ** p < 0.05, * p < 0.1, respectively

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
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