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Abstract

What are the main drivers of oil prices? We propose a simple model to disentangle demand and supply shocks in the
oil market. Our findings show that global demand shocks -captured through a novel business cycle measure based on
the co-movement of real commodity prices —play an important role in explaining major oil-price fluctuations, alongside
supply shocks. We also identify an oil-specific demand shock that improves the model’s ability to distinguish the forces
at play. The model’s historical decomposition reflects key milestones in oil-market history, offering policymakers a
clear perspective on the dynamics behind oil-price movements.

Disclaimer: This policy brief is based on Banco de Espafa Occasional Paper 2513. The views expressed are those of the authors and not
necessarily those of the institutions the authors are affiliated with.
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Introduction

Oil prices are shaped by both demand and supply shocks, but their economic implications differ markedly. Supply
disruptions - such as unexpected production cuts - raise oil prices and are classically stagflationary for oil-importing
economies: higher energy costs squeeze firms’ margins and households’ real incomes, headline inflation rises, and real
activity weakens -posing a difficult policy trade-off. By contrast, positive demand-driven oil shocks typically co-move
with global activity, so output and inflation rise together. For oil importers, the negative impact on domestic
expenditure from higher oil prices is partly offset by stronger domestic and external demand, while inflation pressures
are broader and more persistent- raising the case for disinflationary policies. Weather conditions, changes in
expectations, or technological change can also reshape oil-specific demand, with distinct consequences for inflation
and growth. Correctly disentangling these forces is therefore essential for calibrating policy responses.

In our analysis we modify existing approaches to better distinguish among
global demand and oil-specific demand shocks. We also introduce a new business cycle indicator, based on the
co-movement of commodity prices, to capture global demand. This perspective provides policymakers with a clear
understanding of the structural drivers of oil-price fluctuations and helps assess risks derived from alternative shock
scenarios.

Capturing Oil Market Shocks: Methodological Approach

We propose a simple and easily updatable framework to identify four distinct shocks - oil supply, aggregate global
demand, precautionary oil demand?! and other oil-specific demand - identified via sign restrictions. The model relies
on four monthly series spanning 1980 to mid-2024: worldwide crude oil production, oil inventories, real oil prices,
and a proxy for global economic activity. To approximate global inventories, we follow the approach of Kilian and
Murphy (2014), rescaling US crude oil stocks by the ratio of OECD to US petroleum holdings.

A business cycle indicator

A key innovation in our methodology lies in how we capture global economic activity. Rather than relying on traditional
indicators such as monthly industrial production or the “Kilian index” based on bulk dry-cargo freight rates, we
construct a global factor derived from the co-movement of real commodity prices. While individual commodities may
be driven by specific supply shocks, broad and persistent shifts across multiple commodities are more likely to signal
changes in global demand. This factor thus provides a timely, forward-looking indicator with worldwide coverage and
sufficient historical depth to support robust estimation.

We construct the factor from sixteen widely traded commodities - such as crude oil, wheat, corn, soybeans, copper,
and aluminium - while excluding gold and silver, which also behave like financial assets. This selection ensures
sensitivity to demand conditions and avoids distortions from investor-driven dynamics.

A factor analysis then extracts the common component across these prices. The resulting global factor explains roughly
two-thirds of observed fluctuations, offering a strong and timely signal of demand pressures.

A SVAR approach

Our model builds on the Structural Vector Autoregressive model (SVAR) framework widely used in the oil-market
literature, following the identification strategy of Kilian and Murphy (2014). Identification is based on economically
motivated restrictions, with oil-price fluctuations typically attributed to three types of shocks: global demand, oil
supply, and precautionary demand.

1 According to Kilian and Murphy (2014), a precautionary oil demand shock is a forward-looking increase in the desire to hold oil -
prompted by fears of future supply shortfalls — that raises today’s oil price even without a pickup in current global activity.
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We refine this approach by distinguishing between two sources of demand shocks: (i) global real activity shocks,
arising from unexpected changes in worldwide economic activity that boost consumer spending and industrial
production, and (ii) oil-specific demand shocks different from precautionary ones, driven by factors directly affecting
oil consumption such as technological advances or weather conditions. This distinction allows for a more precise
characterization of oil demand and a clearer identification of aggregate demand shocks.

Results

Impulse response functions behave as expected (Figure 1). Supply shocks raise prices and reduce activity, demand
shocks increase both prices and production, and precautionary demand shocks lead to stockpiling and weaker activity.
Importantly, supply and demand shocks have more persistent effects on oil prices - lasting up to a year - while
precautionary and oil-specific demand shocks fade within a few months.

The historical decomposition highlights the evolution of oil prices across recent periods (Figure 2). In the
aftermath of Russia’s invasion of Ukraine, prices surged to USD 127 per barrel of Brent, driven by fears of supply
disruptions and sanctions. Since mid-2022, however, prices have trended downward as weak global demand and
China’s lockdowns outweighed OPEC+ production cuts and temporary OECD reserve releases.

According to the model, the initial spike was largely supply-driven, reflecting concerns over Russian exports, the impact
of the embargo, and OPEC+ strategic announcements. In contrast, the decline since July 2022 stems from demand-side
factors, notably the global economic slowdown and an oil-specific demand shock linked to China’s zero-COVID policy
(see Figure 2). This episode underscores the importance of distinguishing between global and specific
oil-demand shocks when assessing oil price dynamics.

Figure 1. Impulse response functions
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Note: Each subplot represents the impulse response function of the corresponding shock to the specific variable.
Impulse response functions have been normalized to represent the effect of a 10 percent increase in real oil prices.
Monthly data. Shadowed area: 68% credibility intervals.
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Figure 2. Oil prices in response to the Ukraine war
(Structural shocks decomposition)
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References

Alonso-Alvarez, Irma, and Daniel Santabdrbara. "Decoding Structural Shocks in the Global Oil Market." Banco de Espaiia
Occasional Paper 2513 (2025).

Kilian, Lutz, and Daniel P. Murphy. "The role of inventories and speculative trading in the global market for crude oil.” Journal
of Applied Econometrics 29(3) (2014): 454-478.

About the author(s)

Irma Alonso-Alvarez is a Senior Economist in the Monetary Policy and International Economy Department at the
Banco de Espaia. She holds a PhD (with distinction) in Business and Finance from Universidad Carlos III de Madrid.
Her areas of expertise include international macroeconomics, international finance, and commodity markets, with a
particular focus on the effects of unconventional monetary policy on tail risks, early warning models, and global energy
shocks. Her current work explores how geopolitical tensions and energy shocks are transmitted. She regularly
contributes to both policy and academic publications (link).

Daniel Santabarbara is the Head of the Financial Stability Division at the Banco de Espaiia. Previously, he served as
Head of the Advanced and Systemic Economies Unit, working on global issues spanning commodity markets, energy,
and climate change. He holds a master’s degree in Economics and Finance from CEMFI. [Publications link].

SUERF Policy Brief, No 1356 4


https://scholar.google.com/citations?user=sryHSIwAAAAJ&hl=es
https://scholar.google.com/citations?user=voNEfyMAAAAJ&hl=es&oi=sra

Decoding structural shocks in the global oil market

SUERF Policy Notes and Briefs disseminate SUERF Members‘ economic research, policy-oriented analyses, and views. They analyze
relevant developments, address challenges and propose solutions to current monetary, financial and macroeconomic themes. The style is
analytical yet non-technical, facilitating interaction and the exchange of ideas between researchers, policy makers and financial
practitioners.

SUERF Policy Notes and Briefs are accessible to the public free of charge at
The views expressed are those of the authors and not necessarily those of the institutions the authors are affiliated with.

© SUERF - The European Money and Finance Forum. Reproduction or translation for educational and non-commercial purposes is
permitted provided that the source is acknowledged.

Editorial Board: Ernest Gnan, David T. Llewellyn, Donato Masciandaro
Designed by the Information Management and Services Division of the Oesterreichische Nationalbank (OeNB)

SUERF Secretariat

c/o OeNB, Otto-Wagner-Platz 3A-1090 Vienna, Austria
Phone: +43 140 420 7206

E-Mail:

Website:

SUERF Policy Brief, No 1356 5


https://www.suerf.org/publications/suerf-policy-notes-and-briefs/
mailto:suerf@oenb.at
https://www.suerf.org/

