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The supply and production of energy, particularly fossil fuels, have reshaped the
global balance of power. The ongoing crisis resulting from the Russia-Ukraine
war and subsequent international sanctions against Russia highlights the critical
importance of controlling the energy production and distribution cycle. This
study examines the impact of recent fluctuations in crude oil prices—
specifically, Brent crude and Russian Urals crude—on natural gas prices in the
European Union and liquefied natural gas (LNG) prices in Asia within the
context of the Russia-Ukraine conflict. Utilizing dynamic time-series regression
models, including Fully Modified Ordinary Least Squares (FMOLS), Dynamic
Ordinary Least Squares (DOLS), Canonical Cointegrating Regression (CCR),
and a short-term dynamic Error Correction Model (ECM), the analysis employs
daily data from March 1, 2021, to January 26, 2024. The findings reveal that both
European and Asian gas markets are highly sensitive to gas price volatility,
geopolitical factors, and oil prices in the short term. Notably, the short-term
model estimation reveals that the Asian LNG price index and the ongoing
conflict are the most influential factors affecting the European gas market.
Conversely, the Asian gas market is significantly influenced not only by these
elements but also by fluctuations in European gas prices. Long-term model
results indicate a strong positive correlation between European and Asian gas
price indices, underscoring the importance of this relationship in shaping global
energy markets. While the Russia-Ukraine war serves as a significant
geopolitical variable with substantial impacts on both gas markets, the influence
of Brent crude and Russian Urals crude oil prices appears limited and largely
insignificant in the short term. Overall, this study highlights the crucial role of
international factors and price linkages in shaping gas market dynamics,
demonstrating the rapid adjustment of deviations from long-term equilibrium in
both the European and Asian natural gas markets.
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Introduction

The Russia-Ukraine war has emerged as one of the most disruptive geopolitical crises of recent decades,
significantly altering the global energy landscape. Energy security, a long-standing concern for nations, has been
further exacerbated by this conflict, resulting in unprecedented fluctuations in oil and natural gas markets. The
European Union, which historically relied heavily on Russian gas imports, has faced severe supply constraints,
forcing a strategic shift towards alternative energy sources, including liquefied natural gas (LNG) imports from
the United States and Qatar. Simultaneously, Asian gas markets, particularly those in China, Japan, and South
Korea, have also been affected by changes in trade flows and price volatility resulting from these disruptions.
Historically, energy market fluctuations have been influenced by a variety of factors, including geopolitical
instability, economic sanctions, supply chain disruptions, and macroeconomic conditions. The linkage between
crude oil and natural gas prices has been widely studied, with researchers emphasizing the role of oil price shocks
in determining gas market dynamics. However, the extent to which oil price fluctuations influence regional gas
prices, particularly in light of the Russia-Ukraine conflict, remains an area of ongoing research.

This study aims to provide a comprehensive analysis of how oil price volatility affects natural gas markets in
Europe and Asia, with a particular focus on the role of geopolitical events. While prior research has extensively
examined the European energy crisis, fewer studies have provided a comparative analysis that includes Asian gas
markets. By incorporating both regions into our study, we seek to bridge this research gap and provide valuable
insights into the interdependence of these markets. To achieve this objective, we employ a rigorous econometric
approach that leverages time-series models to assess the long-run and short-run relationships between oil prices
and natural gas prices. Our analysis considers key factors, including Brent and Urals crude oil prices, as well as a
geopolitical dummy variable that captures the impact of the ongoing war. Through this framework, we aim to
contribute to the growing body of literature on energy market dynamics by offering empirical evidence on the
interplay between oil and gas prices amid global geopolitical uncertainty.

Methodology

This study employs advanced econometric methods to examine the impact of oil price changes on gas markets in
Europe and Asia, utilizing cointegration, error correction models, and robustness tests. The dataset comprises daily
observations of oil and gas prices from March 1, 2021, to January 26, 2024. The empirical strategy follows these
key steps:

1) Stationarity and Unit Root Tests: Prior to model estimation, the stationarity properties of the variables are
tested using the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests to determine the order of
integration. Ensuring stationarity is crucial for avoiding spurious regressions.

2) Cointegration Analysis: Given the likely presence of long-run relationships between the variables, the
Johansen cointegration test is employed to examine whether Brent crude oil prices, Urals crude oil prices,
and natural gas prices in Europe and Asia share a stable long-term equilibrium relationship.

3) Long-Run Estimation Methods: To estimate the long-run equilibrium relationships, we utilize:

o  Fully Modified Ordinary Least Squares (FMOLS): Addresses endogeneity and serial correlation to
provide unbiased estimates.

e Dynamic Ordinary Least Squares (DOLS): Incorporates leads and lags of the explanatory variables to
correct for simultaneity bias.

e  Canonical Cointegration Regression (CCR): Provides efficient long-run parameter estimates.

4) Short-Run Dynamics and Error Correction Model (ECM): The ECM is employed to analyze short-term
fluctuations and the speed of adjustment towards equilibrium following a shock to oil prices or geopolitical
factors. The coefficient of the error correction term (ECT) provides insight into how quickly natural gas
markets adjust to long-run equilibrium.

5) Diagnostic Tests: To ensure the robustness of the model, a set of diagnostic tests were conducted, including
the Jarque-Bera test (for residual normality), the Breusch-Godfrey test (for serial correlation), the Breusch-
Pagan test (for heteroskedasticity), the Variance Inflation Factor (for multicollinearity), and the Ramsey
RESET test (for model specification validity).
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Results and Discussion

Findings reveal significant short- and long-term links between oil and gas prices in Europe and Asia. Key insights
include:

1) Short-Term Effects: The error correction model indicates that natural gas prices in both regions respond
asymmetrically to oil price shocks. In the European market, short-run price movements are heavily
influenced by LNG market conditions in Asia, as well as geopolitical disruptions stemming from the
Russia-Ukraine war.

2) Long-Term Relationships: Cointegration tests confirm the existence of a stable long-run relationship
between oil and natural gas prices. The FMOLS and DOLS estimates indicate that while Brent and Urals
crude oil prices play a role in short-term fluctuations, their long-run impact on gas prices is statistically
insignificant. Instead, the dominant forces shaping long-run natural gas prices are regional supply-
demand balances and geopolitical developments.

3) Impact of Geopolitical Events: The geopolitical dummy variable representing the Russia-Ukraine war
shows a strong positive effect on natural gas prices, particularly in Europe. The war has led to structural
changes in global gas markets, with European nations diversifying their energy imports and increasing
LNG purchases from alternative suppliers. This shift has, in turn, created price linkages between
European and Asian gas markets as competition for LNG cargoes has intensified.

4) Policy and Market Implications: The findings highlight the need for policymakers and market participants
to enhance energy security by diversifying energy sources, investing in storage infrastructure, and
promoting renewable alternatives. The increasing interdependence of European and Asian gas markets
suggests that disruptions in one region can have far-reaching effects on global energy stability.

This research highlights the significant impact of geopolitical events on shaping global energy markets. The
findings emphasize the necessity for policymakers to implement strategies that enhance energy security and market
resilience. Diversification of energy sources, investment in renewable alternatives, and improved regional
cooperation are key measures that can mitigate the adverse effects of geopolitical disruptions on energy markets.
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