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We investigate the connection between Sino-US tensions and global energy market
uncertainty using the GETS-VAR methodology for the period Jan 2001 to Oct 2022. The
results indicate that increased tensions significantly boost energy uncertainty, with
reciprocal effects intensifying geopolitical tensions. The investigation emphasizes the
more pronounced influence of Sino-US tensions on energy uncertainty and accentuates
the importance of economic policy uncertainty and energy prices. Suggested policy
actions include improving energy management, expanding energy source variety,
encouraging diplomatic interactions, and stimulating innovation to stabilize the global

energy market.

I. Introduction

In an increasingly interconnected global economy,
geopolitical tensions between major powers have far-reach-
ing consequences that extend well beyond national borders
(Afonso et al., 2024). Among the most consequential of
these rivalries is the ongoing strategic and economic fric-
tion between the United States and China (Li, 2025). What
began as a trade dispute has evolved into a broader con-
frontation encompassing technology, finance, energy, mil-
itary influence, and ideological competition (Chan & Kim,
2024). Consequently, investors, business leaders, and poli-
cymakers increasingly highlight Sino-US tensions as a crit-
ical factor influencing global stability and economic well-
being (Rogers et al., 2024). While the political and
economic dimensions of this rivalry have been extensively
studied, its implications for global energy market uncer-
tainty remain underexplored.

Energy markets are acutely sensitive to geopolitical in-
stability. Supply chain disruptions, shifting alliances, sanc-
tions, and fluctuating demand, all byproducts of geopo-
litical friction, can dramatically reshape expectations and
volatility in global energy systems (Lee et al., 2024). Geopo-
litical developments in recent years have significantly influ-
enced global energy markets, particularly in terms of price
volatility (Gajdzik et al., 2024). Disruptions to energy ex-

ports, economic sanctions, and mismatches in supply and
demand are among the primary mechanisms through which
these events exert pressure on energy prices (Aslam et al.,
2023; Banerjee, 2023). The growing frequency and intensity
of such geopolitical shocks have spurred a surge in schol-
arly interest, with a rising number of studies seeking to un-
pack the complex relationship between international ten-
sions and fluctuations in energy markets (Cao et al., 2020;
Owjimehr et al., 2023). A central focus of this literature is
the impact of geopolitical instability on oil price dynam-
ics, reflecting the sector’s sensitivity to global uncertainty
and the strategic nature of fossil fuel markets. in our opin-
ion, however, the Sino-US tensions, given the scale and in-
fluence of both nations, also represent a unique and po-
tent source of uncertainty that reverberates through oil,
gas, and renewable energy markets alike.

This study therefore seeks to fill a critical gap by empir-
ically investigating the link between Sino-US tensions and
global energy market uncertainty. Using high-frequency,
news-based indices that capture real-time geopolitical
stress and energy-related uncertainty, we explore how
geopolitical conflict between the world’s two largest
economies is linked to market instability and potentially
undermines global energy security. By doing so, we provide
new insights into the intersection of international relations
and energy economics, an area of growing relevance in an
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era of rising geopolitical risk and volatile energy transi-
tions.

The paper makes three main contributions. First, while
research has established clear connections between geopo-
litical events and fluctuations in energy markets, the con-
nection between the Sino-US tensions and worldwide en-
ergy uncertainty remains a relatively unexplored area of
study. This study broadens the existing literature on geopo-
litical risks and energy markets by underscoring the crucial
impact of relations between superpowers on global energy
stability. Second, one key reason for the lack of sufficient
literature on the connection between Sino-US tensions and
global energy market uncertainty is the absence of reliable
measures of both factors. This study overcomes this chal-
lenge by utilizing a newly developed tension index (Rogers
et al., 2024) to measure Sino-US tensions and a composite
uncertainty index (Dang et al., 2023) to represent global
energy market uncertainty. Third, by applying the general-
to-specific vector autoregression (GETS-VAR) methodology
(Asali, 2020; Asali & Gurashvili, 2020), this study provides
compelling statistical evidence regarding Granger causality,
long-term effects, and cumulative impulse response dy-
namics. This approach provides a new perspective on the
topic.

The remainder of the paper is structured as follows. Sec-
tion II presents the data and methodology employed for
empirical analysis. Section III presents empirical findings.
The final section concludes the study and provides policy
recommendations based on the study findings.

II. Data and Methodology
A. Data

The empirical analysis uses monthly data from January
2001 to October 2022 for the Sino-US tension index and the
energy uncertainty index. The Sino-US Tension Index, de-
veloped by Rogers et al. (2024), captures bilateral tensions
based on media coverage following the Baker et al. (2016)
method. The energy uncertainty index, from Dang et al.
(2023), reflects global energy market uncertainty by aggre-
gating energy-related concerns across 28 countries, follow-
ing Ahir et al. (2022). Given the close link between Sino-US
relations and broader economic policy uncertainty (Song et
al., 2024), we also include the global economic policy un-
certainty index by Baker et al. (2016) as a control. To ac-
count for changes in global energy prices, we include the
global energy price index, sourced from the Federal Reserve
Bank of St. Louis (FRED).

B. Methodology

To examine the connection between the Sino-US tension
and global energy market uncertainty, we adopt a modified
vector autoregression (VAR) model, employing the general-
to-specific (GETS) approach, commonly referred to as the
GETS-VAR method. This methodology, as described in a pi-
oneering study by Asali et al. (2017), Asali (2020), and Asali
and Gurashvili (2020), addresses the issue of over-parame-
terization in VAR models, enhancing the precision of sub-

sequent inferences. The GETS-VAR framework allows for
the analysis of Granger causality between key variables and
facilitates the estimation of long-run (LR) steady-state im-
pacts and cumulative impulse-response (CIR) effects. Thus,
for this study, using both the Akaike information criterion
(AIC) and Bayesian information criterion (BIC) for model
selection with an optimal lag structure of three periods, we
specify a 4-variable GET-VAR model in the following man-
ner:
Lpyn
EUL, =m + Y ayBEUI,
=1
Lycr (1)
+ B1UCT—; + Zyy1 + €y,
=1

Lgur
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Here, EUI denotes the global energy market uncertainty in-
dex, and UCT represents the Sino-US tension index. EPU
and GEPI capture economic policy uncertainty and the
global energy price index, respectively, and are included as
control variables (Z). The error terms are egyy, and eyer, -

Granger causality (GC) between the variables is tested

using F-statistics to assess the joint significance of coeffi-
cients in Equation 1 (UCT — EUI) and Equation 2 (EUI —
UCT), controlling for EPU and GEPI. Long-run effects (LR)
are calculated by solving for the long-run ratios of the de-
pendent variables while controlling for the impacts of EPU
and GEPL

LR effect of UCT on EUT = ~ 2 (3)
-

LR effect of EUI on UCT = ~ P (4)
-

These calculations account for the dynamics of the depen-
dent variable but exclude potential feedback effects from
the other variables. Additionally, Cumulative Impulse Re-
sponse (CIR) analysis is employed to capture both the in-
dividual long-term responses of one variable to the other,
as well as the simultaneous dynamics of models (1) and (2).
The CIR values were obtained as follows:
B
1 *041)(1[;52) — azf 5)
2
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The GETS approach iteratively refines the VAR system by
removing lagged variables with t-statistics below one in ab-
solute value, following Haitovsky’s rule. The revised model
with constrained coefficients serves as the basis for esti-
mating the effects of the EUI (UCT) on the UCT (EUI). Fi-
nally, the delta method, as outlined by Asali (2020) and
Asali and Gurashvili (2020), was applied to compute the
standard errors, enabling the statistical inference of the LR
effects and CIR results.

CIRgyrsver = (

CIRycr—pur = 0

III. Main Findings

We begin by summarizing the Augmented Dickey-Fuller
(ADF) unit root test results used to assess the stationarity
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Table 1. Unit root test results

Intercept only Intercept & trend Intercept only Intercept & trend
Level Level 15t difference 1st difference
ucT -4.007"" -8.137"
EUI -6.160"" -6.443™
GEPI -2.405 -2.513 -6.313"™ -6.266™"
EPU -2.828° -4.318™

Note: Symbols “* and *

160 |

AP
12:7\/\ , o Laddisnad '\,NW“L\/VV”J\\WW\M w

40

o

0o 02 04 06 o8 10 12 14 16 18 20 22
] UCT Il EUI

Figure 1. Illustrate the relationship between UCT and
EUI

Note: This graph demonstrates the relationship between UCT and EUI, highlighting how
changes in one variable may correspond with shifts in the other.

of the data series. As shown in Table 1, UCT, EUI, and EPU
are stationary at level under both “intercept only” and “in-
tercept and trend” specifications, while GEPI becomes sta-
tionary after first differencing. Hence, UCT, EUI, and EPU
are used in level form, and GEPI in differenced form. Addi-
tionally, Figure 1 illustrates a marked rise in UCT over the
past decade. Correlation plots are also presented for two
purposes: to examine the strength and direction of rela-
tionships between variables and to detect potential multi-
collinearity. As shown in Figure 2, significant positive cor-
relations exist between UCT and EUI, UCT and EPU, UCT
and GEPI, EUI and EPU, and GEPI and EPU. Importantly,
none of the coefficients exceed the 0.8 threshold, indicating
no multicollinearity concerns among the regressors.

Table 2 presents the results from the GETS-VAR system,
analyzing the relationship between Sino-US tensions and
global energy market uncertainty while controlling eco-
nomic policy uncertainty and energy prices. The Granger
causality test shows a two-way causal link: Sino-US ten-
sions significantly predict global energy market uncer-
tainty, and vice versa.

Long-run estimates also reveal a statistically significant
and positive impact in both directions. However, the influ-
ence of Sino-US tensions on global energy market uncer-
tainty is stronger, suggesting that such tensions intensify
global energy-related uncertainties, while rising energy un-
certainty also fuels Sino-US tensions. The statement sug-
gests a reinforcing feedback loop between Sino-US tensions
and global energy uncertainty. Specifically, Sino-US ten-
sions significantly intensify global energy-related uncer-

denote statistical significance at the 1% and 10% levels, respectively.

tainties, likely due to heightened geopolitical risks, trade
disruptions, and strategic competition. In turn, rising
global energy uncertainty fuels further tensions between
the two nations, possibly by increasing competition over
energy resources or creating broader economic instability.
This indicates a bidirectional and mutually reinforcing re-
lationship between the two dynamics. Meanwhile, cumu-
lative impulse responses are statistically insignificant and
not used for inference. The findings support earlier re-
search on the link between geopolitical tensions and energy
uncertainty and confirm that Sino-US trade tensions impact
global energy markets (e.g., Cai et al., 2022; Mignon &
Saadaoui, 2024; Song et al., 2024; Zweig & Jianhai, 2005).

V. Conclusion

This study examines the complex interplay between
Sino-US tensions and global energy market volatility using
the GETS-VAR methodology for the period Jan 2001 to Oct
2022. The results indicate a two-way causal connection,
with escalating tensions between China and the United
States contributing to increased global energy market un-
certainty, and vice versa. Importantly, the long-term effects
of Sino-US tensions on global energy market uncertainty
are more pronounced than the reverse, emphasizing the
crucial influence of geopolitical disputes on energy market
trends. These findings align with previous studies linking
geopolitical events to energy market fluctuations and fur-
ther emphasize the reciprocal relationship between major
geopolitical players and global energy uncertainties.

To mitigate the impact of Sino-US tensions on global
energy markets, several strategies are recommended.
Strengthening international energy governance, including
expanding the role of the International Energy Agency, can
enhance coordination and crisis response. Prioritizing
diplomatic engagement and trust-building, through trade
agreements and joint energy projects, is essential. Diver-
sifying energy sources and supply chains, especially via
renewables and domestic infrastructure, will increase re-
silience. Both nations should adopt robust economic and
energy policies, promote innovation in technologies like
storage and alternative fuels, and encourage public-private
collaboration. Greater transparency and information shar-
ing can also stabilize markets and support sustainable en-
ergy systems amid geopolitical risks.
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Figure 2. Correlation plot
Note: This plot depicts the correlation between key variables, visually indicating the strength and direction of their relationships.
Table 2. GETS-VAR analysis results
UCT EUI
EUI GEPI EPU UCT GEPI EPU
GC 6.474" 6.720° 12.283™ 5.000" 45377 16.008""
(0.039) (0.081) (0.002) (0.025) (0.033) (0.003)
LR 0.722" 0.065 0.291" 0.080" -0.157" -0.020
(0.048) (0.442) (0.041) (0.023) (0.047) (0.230)
CIR -1.417 5.998 3.001 0.526 -0.255" 0.020
(0.884) (0.550) (0.407) (0.390) (0.096) (0.924)
Notes: * ** and *** represent statistical significance at 10 percent, 5 percent, and 1 percent levels, respectively. GC represents Granger Causality, LR represents the Long-run effect,

and CIR represents Cumulative Impulse Response.
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