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Abstract

Energy crises, following the COVID-19 pandemic, geopolitical tensions, sharp
increases in natural gas prices, supply chain disruptions, and policy uncertainty,
have become one of the most important sources of volatility across economic
sectors. The main objective of this study is to examine whether the magnitude and
transmission path of volatility contagion from oil, gas, gasoline, and heating fuel
markets to economic sectors can be predicted using an exponential generalized
autoregressive conditional heteroskedasticity (EGARCH) framework combined
with a composite energy crisis index.

To address this question, daily data covering the period from 2020 to June 9, 2026
were collected for five energy markets and twelve tradable sectoral indices. After
constructing an energy crisis index, an augmented EGARCH model with a
contagion component embedded in the conditional variance equation was specified
and estimated.

The empirical findings indicate that energy crisis days significantly increase the
conditional volatility of financial, industrial, real estate, basic materials, consumer
staples, and communication sectors. Specifically, volatility increases during crisis
periods were estimated at 44.2% for the financial sector, 43.2% for the industrial
sector, and 39.2% for real estate. The contagion coefficient in the log-variance
equation was higher for consumer staples, utilities, basic materials, real estate, and
technology compared to other sectors. Moreover, the negative sign of the asymmetry
parameter confirms that adverse news and negative shocks amplify future volatility
more strongly than positive shocks.

The main contribution of this paper is the development of an early warning
framework for intelligent strategic risk management. This framework can be applied
at the firm, institutional investor, and policymaker levels for sectoral resilience
prioritization, risk budgeting, and vulnerability assessment of value chains.
Keywords: Energy crisis; volatility contagion; exponential GARCH; economic
sectors; intelligent strategic management; risk forecasting
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