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We investigate the transmission of geopolitical risks between G7-BRICS countries and 
commodity futures prices. We find geopolitical instability after the outbreak of the 
Russia-Ukraine conflict. In a context where the G7 countries geopolitically influence the 
BRICS and vice versa, the United States, Germany, India, and Russia emerge as the 
predominant sources of spillovers. The commodity futures prices most influenced by 
geopolitical risks are those relating to energy. 

I. Introduction   

It is well established that geopolitical risk (GPR) plays a 
critical role in shaping the dynamics of global economies 
and international trade. According to Tuathail (1998), GPR 
represents the uncertainty and global instability resulting 
from international political dynamics, and its impact ex
tends beyond national borders. Snowberg et al. (2007) gen
erally describe GPR as a measure of political tensions in the 
economy. 
We focus on the mutual relationships between GPRs of 

G7 (Canada, France, Germany, Italy, Japan, UK, and the US) 
and BRICS (Brazil, China, India, Russia, and South Africa) 
countries and on how these GPRs influence commodity fu
tures prices. The transmission mechanism linking geopolit
ical risk and futures prices represents a rather unexplored 
field (Mei et al., 2020). On the other hand, Jiao et al. (2023) 
suggest that changes in commodity prices due to GPR foster 
two types of speculation: short-term investors can perform 
some arbitrage, and long-term investors can reduce the 
overall risk of their portfolios by investing less in affected 
assets from geopolitics. Recently, Aloui et al. (2023) show 
that GPR influences several commodity futures prices, 
while Zheng et al. (2023) finds the same results for China. 
Moreover, Mitsas et al. (2022) and Jia et al. (2023) document 
that GPR has a weak effect on the future volatility of corn 
and some metal futures. 
By examining spillovers within GPR and commodity fu

tures, we aim to fill some gaps in the literature. First, we 
extend the approach of Alam et al. (2022) to a broader list 
of commodities than just crude oil and gold. Second, in 
line with Nasir and Morgan (2018), we adopt a time-vary

ing global network analysis as an alternative methodology 
to the stochastic volatility models often used in previous 
studies. Finally, our analysis uses a sample ending in March 
2024, thus covering a long period relating to the current 
Russian-Ukrainian conflict. 
We find a prevailing state of geopolitical stability from 

2010 to 2022, including the period of the COVID-19 pan
demic. The Russia-Ukraine conflict is likely to provoke a 
strong wave of global geopolitical instability, particularly in 
energy markets, leading the BRICS and the United States 
(US) to produce spillovers. Among commodities, the energy 
sector has been the most sensitive to geopolitical shocks 
from Germany, Russia, France, and Italy. 
As demonstrated by Asafo-Adjei et al. (2023), the Russia-

Ukraine war has led to greater interconnection between the 
G7 countries, while Ahmed et al. (2022) show how this con
flict has contributed to their economic instability and se
curity. Otherwise, Li et al. (2023) state that the GPR plays 
a key role in the growing financial and macroeconomic in
stability of the BRICS, whereas Rumokoy et al. (2023) claim 
that geopolitical tensions impact commodity markets. 

II. Data and Model     

Since a recent strand of the literature suggests that na
tional GPRs influence various financial environments 
(Bossman et al., 2023; Caldara et al., 2024; Elsayed & 
Helmi, 2021; Sohag et al., 2022), we focus on their impact 
on commodity futures markets. As in Alam et al. (2022), we 
conduct our analysis on n=12 country-specific GPR indices 
(G7 and BRICS) and future prices of the 13 most traded 
commodities. The GPR data are taken from Caldara and Ia

Corresponding author email: m.tedeschi@staff.univpm.it a 

Palomba, G., & Tedeschi, M. (2025). Geopolitical Risks’ Spillovers Across Countries and
on Commodity Markets: A Dynamic Analysis. Energy RESEARCH LETTERS, 6(2).
https://doi.org/10.46557/001c.121262

https://doi.org/10.46557/001c.121262
https://doi.org/10.46557/001c.121262


Figure 1. TCI  
Note: The TCIs are computed with T0 = 96 (black line), T0 = 120 (red line), and T0 = 144 (green line). Model A includes only the GPRs; Model B is applied to GPRs and the PCA of the 
commodity futures prices. 

coviello (2022), whereas futures prices are collected from 
Yahoo Finance. We focus on futures prices because they are 
suitable for examining market dynamics by providing valu
able insights into investor sentiment and future market un
certainty, especially when conflicts have erupted. 
Our analysis is carried out on monthly data from January 

2002 to March 2024. We standardized the GPRs to make 
them comparable. According to the Augmented Dickey-
Fuller, Phillips-Perron and KPSS tests, all the variables are 
stationary at levels. Following Foglia et al. (2023), we con
ducted a preliminary cluster analysis on 13 futures returns 
thus obtaining m=3 main categories, namely energy (Gaso
line, Heating Oil, Natural Gas, and Crude Oil), metals (Cop
per, Gold, Palladium, Platinum, and Silver), and food (Corn, 
Oats, Soybeans, and Wheat). The time series of such cate
gories are obtained by extracting the first principal compo
nents (PCAs).1 

We estimate two separate Time-Varying Parameters VAR 
(TVPVAR) models: Model A is estimated on country GPRs, 
whereas Model B considers PCAs and hence it is performed 
on n+m=15 time series. In both cases, following the 
Bayesian information criterion, we estimate the TVPVAR 
(1): 

where yt is the n-dimensional vector containing the stan
dardized variables, At is the  matrix of time-varying 
coefficients, and εt is a vector of n martingale differences. 
Since Equation (1) needs to be initialized, we split the over
all sample into two subsamples, namely the training and 
the test sets containing T0 and T1 sample observations, re

spectively (T0+T1=267). Therefore, we apply our model in 
three (3) scenarios for the training set starting in January 
2002 and ending in January: 

According to Koop and Korobilis (2013), initialization is 
crucial to ensure the robustness of the results, therefore the 
choice of different T0 must lead to similar/comparable es
timates. Hence, we set T0 = 96 because the estimates are 
substantially stable when the sample size increases,2 and 
we use the scenarios with T0 > 96 to check their robust
ness. Following Foglia et al. (2023), we further compute di
rectional spillovers. 

III. Results   

Figure 1 shows the unbiased Total Connectedness Index 
(TCI, see Chatziantoniou & Gabauer, 2021) as a measure 
of the market interconnection, while Table A.1 reports the 
average connectedness results. Over the decade 2010-2022, 
we found that the average TCI is around 60 in Model A and 
55 in Model B with a decreasing trend during the COVID-19 
pandemic. These aspects identify a stable geopolitical sit
uation in which governments have adjusted their political 
and economic objectives, strengthened collaboration, and 
implemented unified health policies during the pandemic. 
The TCI in Figure 1 shows a peak in both models in 

early 2022, when the Russia-Ukraine conflict erupted. This 

1. 2010 (T0 =96, T1 =170); 
2. 2012 (T0 =120, T1 =146); 
3. 2014 (T0 =144, T1 =122). 

In each category (food, energy, and metals), the first PCA represents over 99% of the overall variability. All time series are plotted in Ap
pendix A. 

All our estimates and results are available upon request. 

1 
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Figure 2. Average Network Pairwise Spillovers     
Note: The arrows indicate the spillover directions: the thicker they are, the more important the spillover is, as well as the size of the node. If the node is green (red) it means that the 
series emits (receives) spillovers. 

event generated spillover effects, thus leading to a sub
stantial increase in market interconnectedness. For exam
ple, the TCI in Model B raises from 55 to approximately 
93 (+69%), highlighting how increased geopolitical uncer
tainty has led to widespread uncertainty about energy se
curity and greater interconnectedness in energy-related 
geopolitical risks. 
Figure 2 reports the average networks for Models A and 

B, while Figure A.2 shows the pairwise direction of the 
time-varying net spillovers among GPRs and from GPR to 
commodity futures returns. In general, Germany appears as 
the leading spillover emitter for European countries, while 

the United States emits GPR spillovers to several countries, 
including the UK and Russia. Contrary to Alam et al. (2022), 
who argue that the US receives spillovers from commodity 
sectors, we found no evidence of any clear link between US 
GPR dynamics and commodity futures prices, whereas the 
GPRs of Russia and India influence the prices of energy and 
food futures, respectively. Our analysis also highlights that 
the energy market is sensitive to French and Italian GPRs. 
This is consistent with Dai et al. (2022), as these coun
tries are net exporters and importers, respectively. In con
trast, metal futures prices are not affected by country-spe
cific geopolitical shocks. While Canada and China can be 
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seen as stabilizer countries as they emit and receive vari
ous spillovers, Japan is the most relevant recipient as it is 
perceived globally as the least risky country geopolitically. 
Our results suggest some economic/financial implications. 
First, any geopolitical shock within the US, Germany, In
dia, or Russia can have repercussions on international fi
nancial markets. Second, a global geopolitical interdepen
dence emerges, as the G7 appears to transmit spillovers to 
the BRICS and vice versa. Finally, our analysis confirms that 
Russia transmits spillovers abroad and to the energy mar
ket due to its dual role as an energy producer and a major 
player in the military conflict against Ukraine. 

IV. Conclusions   

We analysed how GPR propagates between G7 and BRICS 
countries and how it influences commodity futures prices. 
We found geopolitical stability from 2010 to early 2022, but 

a global GPR increase emerged when the Russia-Ukraine 
conflict erupted. This has generated spillovers between na
tions. We also revealed a strong interconnection between 
all examined countries, and the GPRs of the US, Germany, 
India, and Russia appear to be the key drivers. As expected, 
the energy sector is the most influenced. 
Our results suggest that political instability can reduce 

energy supply, especially for net importing countries. As 
evident in the aftermath of Russia’s invasion of Ukraine, 
sudden supply restrictions or changes in trade policies can 
increase energy prices. Second, policymakers and/or in
vestors need consider country-specific GPRs, as they could 
affect the energy sector. Third, GPRs can be relevant factors 
for designing coordinated foreign policy strategies, thus 
promoting global economic stability. 

Submitted: December 13, 2023 AEDT. Accepted: April 11, 2024 
AEDT. Published: March 08, 2025 AEDT. 

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

(CCBY-SA-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-sa/4.0 and legal code at https://cre

ativecommons.org/licenses/by-sa/4.0/legalcode for more information. 

Geopolitical Risks’ Spillovers Across Countries and on Commodity Markets: A Dynamic Analysis

Energy RESEARCH LETTERS 4



References  

Ahmed, S., Hasan, M. M., & Kamal, M. R. (2022). 
Russia–Ukraine crisis: The effects on the European 
stock market. European Financial Management, 29(4), 
1078–1118. https://doi.org/10.1111/eufm.12386 

Alam, M. K., Tabash, M. I., Billah, M., Kumar, S., & 
Anagreh, S. (2022). The impacts of the 
Russia–Ukraine invasion on global markets and 
commodities: a dynamic connectedness among G7 
and BRIC markets. Journal of Risk and Financial 
Management, 15(8), 352. https://doi.org/10.3390/
jrfm15080352 

Aloui, R., Jabeur, S. B., Rezgui, H., & Arfi, W. B. (2023). 
Geopolitical risk and commodity future returns: 
Fresh insights from dynamic copula conditional 
value-at-risk approach. Resources Policy, 85, 103873. 
https://doi.org/10.1016/j.resourpol.2023.103873 

Asafo-Adjei, E., Qabhobho, T., & Adam, A. M. (2023). 
Conditional effects of local and global risk factors on 
the co-movements between economic growth and 
inflation: Insights into G8 economies. Heliyon, 
9(e19570), 1–26. https://doi.org/10.1016/
j.heliyon.2023.e19570 

Bossman, A., Gubareva, M., & Teplova, T. (2023). 
Asymmetric effects of geopolitical risk on major 
currencies: Russia-Ukraine tensions. Finance Research 
Letters, 51, 1–8. 

Caldara, D., Ferrante, F., Iacoviello, M., Prestipino, A., 
& Queralto, A. (2024). The international spillovers of 
synchronous monetary tightening. Journal of 
Monetary Economics, 141, 127–152. https://doi.org/
10.1016/j.jmoneco.2023.10.017 

Caldara, D., & Iacoviello, M. (2022). Measuring 
geopolitical risk. American Economic Review, 112(4), 
1194–1225. 

Chatziantoniou, I., & Gabauer, D. (2021). EMU risk-
synchronisation and financial fragility through the 
prism of dynamic connectedness. The Quarterly 
Review of Economics and Finance, 79, 1–14. https://
doi.org/10.1016/j.qref.2020.12.003 

Dai, P. F., Xiong, X., Huynh, T. L. D., & Wang, J. (2022). 
The impact of economic policy uncertainties on the 
volatility of European carbon market. Journal of 
Commodity Markets, 26, 100208. https://doi.org/
10.1016/j.jcomm.2021.100208 

Elsayed, A., & Helmi, M. H. (2021). Volatility 
transmission and spillover dynamics across financial 
markets: The role of geopolitical risk. Annals of 
Operations Research, 305(1–2), 1–22. 

Foglia, M., Palomba, G., & Tedeschi, M. (2023). 
Disentangling the geopolitical risk and its effects on 
commodities. Evidence from a panel of G8 countries. 
Resources Policy, 85, 104056. 

Jia, L., Xu, R., Wu, J., Song, M., & Chen, X. (2023). 
Impacts of geopolitical risk and economic policy 
uncertainty on metal futures price volatility: 
Evidence from China. Resources Policy, 87, 104328. 
https://doi.org/10.1016/j.resourpol.2023.104328 

Jiao, J.-W., Yin, J.-P., Xu, P.-F., Zhang, J., & Liu, Y. 
(2023). Transmission mechanisms of geopolitical 
risks to the crude oil market—A pioneering two-stage 
geopolitical risk analysis approach. Energy, 283, 
128449. https://doi.org/10.1016/j.energy.2023.128449 

Koop, G., & Korobilis, D. (2013). Large time-varying 
parameter VARs. Journal of Econometrics, 177(2), 
185–198. https://doi.org/10.1016/
j.jeconom.2013.04.007 

Li, H., Ali, M. S. e., Ayub, B., & Ullah, I. (2023). 
Analysing the impact of geopolitical risk and 
economic policy uncertainty on the environmental 
sustainability: evidence from BRICS countries. 
Environmental Science and Pollution Research, 1–15. 
https://doi.org/10.1007/s11356-023-26553-w 

Mei, D., Ma, F., Liao, Y., & Wang, L. (2020). Geopolitical 
risk uncertainty and oil future volatility: Evidence 
from MIDAS models. Energy Economics, 86, 104624. 
https://doi.org/10.1016/j.eneco.2019.104624 

Mitsas, S., Golitsis, P., & Khudoykulov, K. (2022). 
Investigating the impact of geopolitical risks on the 
commodity futures. Cogent Economics & Finance, 
10(1), 2049477. https://doi.org/10.1080/
23322039.2022.2049477 

Nasir, M. A., & Morgan, J. (2018). Pre-Brexit: the EU 
referendum as an illustration of the effects of 
uncertainty on the Sterling exchange rate. Journal of 
Economic Studies, 45(5), 910–921. https://doi.org/
10.1108/JES-07-2017-0205 

Rumokoy, L. J., Omura, A., & Roca, E. (2023). 
Geopolitical risk and corporate investment in the 
metals and mining industry: Evidence from Australia. 
Pacific-Basin Finance Journal, 79, 101991. https://
doi.org/10.1016/j.pacfin.2023.101991 

Snowberg, E., Wolfers, J., & Zitzewitz, E. (2007). 
Partisan impacts on the economy: evidence from 
prediction markets and close elections. The Quarterly 
Journal of Economics, 122(2), 807–829. https://doi.org/
10.1162/qjec.122.2.807 

Sohag, K., Hammoudeh, S., Elsayed, A., Mariev, O., & 
Safonova, Y. (2022). Do geopolitical events transmit 
opportunity or threat to green markets? decomposed 
measures of geopolitical risks. Energy Economics, 111, 
1–11. 

Tuathail, G. (1998). Political geography III: dealing with 
deterritorialization. Progress in Human Geography, 
22(1), 81–93. https://doi.org/10.1191/
030913298673827642 

Zheng, D., Zhao, C., & Hu, J. (2023). Impact of 
geopolitical risk on the volatility of natural resource 
commodity futures prices in China. Resources Policy, 
83, 103568. https://doi.org/10.1016/
j.resourpol.2023.103568 

Geopolitical Risks’ Spillovers Across Countries and on Commodity Markets: A Dynamic Analysis

Energy RESEARCH LETTERS 5

https://doi.org/10.1111/eufm.12386
https://doi.org/10.3390/jrfm15080352
https://doi.org/10.3390/jrfm15080352
https://doi.org/10.1016/j.resourpol.2023.103873
https://doi.org/10.1016/j.heliyon.2023.e19570
https://doi.org/10.1016/j.heliyon.2023.e19570
https://doi.org/10.1016/j.jmoneco.2023.10.017
https://doi.org/10.1016/j.jmoneco.2023.10.017
https://doi.org/10.1016/j.qref.2020.12.003
https://doi.org/10.1016/j.qref.2020.12.003
https://doi.org/10.1016/j.jcomm.2021.100208
https://doi.org/10.1016/j.jcomm.2021.100208
https://doi.org/10.1016/j.resourpol.2023.104328
https://doi.org/10.1016/j.energy.2023.128449
https://doi.org/10.1016/j.jeconom.2013.04.007
https://doi.org/10.1016/j.jeconom.2013.04.007
https://doi.org/10.1007/s11356-023-26553-w
https://doi.org/10.1016/j.eneco.2019.104624
https://doi.org/10.1080/23322039.2022.2049477
https://doi.org/10.1080/23322039.2022.2049477
https://doi.org/10.1108/JES-07-2017-0205
https://doi.org/10.1108/JES-07-2017-0205
https://doi.org/10.1016/j.pacfin.2023.101991
https://doi.org/10.1016/j.pacfin.2023.101991
https://doi.org/10.1162/qjec.122.2.807
https://doi.org/10.1162/qjec.122.2.807
https://doi.org/10.1191/030913298673827642
https://doi.org/10.1191/030913298673827642
https://doi.org/10.1016/j.resourpol.2023.103568
https://doi.org/10.1016/j.resourpol.2023.103568


Appendix A   

Figure A.1. Time Series   
Note:PCA refers to Principal Component Analysis, GPR stands for GeoPolitical Risk. 
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Figure A.2. Net Pairwise Directional Spillovers     
Note: we consider all the directional spillovers across countries. 
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Table A.1. Table of Average Connectedness     

Model A 

BRA CAN CHI GER FRA IND ITA JAP RUS SAF UKD USA FROM 

BRA 47.41 7.28 7.04 4.77 2.23 5.98 4.66 4.99 6.8 8.08 4.72 6.14 62.59 

CAN 3.9 30.41 4.86 8.86 8.98 3.1 4.2 2.97 5.9 4.53 2.02 4.48 66.79 

CHI 2.46 5.11 33.81 7.81 5.11 5.06 7.2 6.1 2.46 5.38 2.13 4.11 66.7 

GER 1.73 4.56 6.32 11.23 10.91 4.13 4.31 2.94 4.9 3.08 2.5 3.51 60.43 

FRA 1.73 6.27 3.45 4.72 20.47 13.52 8.51 2.81 8.23 4.7 2.5 4.03 81.7 

IND 4.93 8.18 6.34 5.23 8.1 11.1 7.25 6.34 5.48 4.85 3.6 2.74 74.94 

ITA 3 8.79 1.88 3.98 10.85 11.05 10.75 3.59 6.02 6.75 4.75 3.35 75.71 

JAP 2.11 7.47 1.55 3.8 4.73 5.85 4.85 4.3 6.5 5.01 2.51 4 52.89 

RUS 2.11 5.67 1.98 6.57 4.2 4.6 5.82 2.37 9.06 5.7 1.6 3.73 57.41 

SAF 3.49 3.48 2.38 3.57 3.9 3 3.38 1.6 4.6 3.95 3.75 2.7 39.21 

UKD 3.3 4.48 4.18 4.85 4.7 6.02 6.75 3.75 3.5 5.1 6.5 7.2 60.33 

USA 3.08 4.33 4.56 4.48 4.47 5.98 4.7 2.64 4.72 6.14 3.6 7.4 62.53 

TO 32.09 71.66 64.2 64.04 79.48 76.92 92.08 60.72 72.2 59.12 73.22 72.32 

NET 15.5 -2.5 -22.88 -0.48 -6.78 -2.01 -17.2 -7.83 -4.19 -19.91 -12.89 -9.77 

 

Model B 

BRA CAN CHI GER FRA IND ITA JAP RUS SAF UKD USA Energy Metals Food FROM 

BRA 45 7.28 7.04 4.77 2.23 5.98 4.66 4.99 6.8 8.08 4.72 6.14 2.72 2.64 4.62 64.31 

CAN 4.01 30.41 4.86 8.36 8.48 4.72 4.2 2.97 5.9 4.53 2.02 4.48 2.91 2.43 1.8 67.82 

CHI 4.23 6.48 35.08 8.74 5.11 5.07 7.56 6.1 1.99 5.12 2.12 4.11 1.7 1.83 1.85 75.64 

GER 1.73 6.02 6.32 11.23 11.23 3.86 6.26 3.21 5.05 3.74 3.31 3.51 2.28 1.75 1.6 74.87 

FRA 1.73 6.27 3.45 4.72 20.47 13.52 8.51 2.81 8.23 4.7 2.5 4.03 2.81 1.79 1.75 81.7 

IND 5.82 8.17 7.3 5.57 7.49 11.32 6.51 6.45 4.8 5.02 3.55 2.74 2.76 2.02 1.95 74.94 

ITA 3.3 9.42 1.42 4.92 10.23 11.05 10.75 3.59 5.99 6.02 4.75 3.35 1.76 1.86 1.75 76.69 

JAP 2.29 6.49 1.52 4.1 4.73 5.95 4.81 4.62 6.47 5.08 2.71 3.92 2.05 1.83 1.89 61.68 

RUS 2.6 6.7 1.96 6.45 4.2 4.68 5.82 2.84 9.06 5.7 1.6 3.73 1.97 1.83 1.82 57.41 

SAF 3.31 3.31 2.38 3.57 3.9 3 3.38 1.6 4.6 3.95 3.75 2.7 1.5 1.37 1.5 39.21 

UKD 3.47 4.38 3.94 4.86 4.85 6.04 6.75 3.75 3.25 5.01 6.5 7.4 2.18 2.3 2.38 60.55 

USA 3.45 4.33 4.41 4.68 4.5 5.98 4.7 2.64 4.72 6.14 3.6 7.4 2.26 2.27 2.2 62.53 

TO 37.42 74.87 67.73 79.71 87.09 79.49 91.69 63.54 70.65 63.23 74.08 73.91 15.03 14.21 14.72 

NET 17.78 -4.52 -31.89 -2.48 -7.61 -4 -17.21 -1.86 -3.19 -16.18 -13.53 -11.37 15.5 -3.74 -5.79 

Note: Spillover emitters in rows, receivers in columns. 
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