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Overview
Inventory level is seen as one of the major indicators of the global oil market by analysts and policymakers (OPEC 2021, Nasdaq 2022). It is driven by the market fundamentals, such as shifts in supply and demand, as well as by the operational, security and speculative considerations of market participants. Hence, the level of oil inventories is affected by the shocks in the global oil market and global economy in general, as such shocks represent a disruption of market equilibrium caused by a change in a supply or demand determinants.
Recently, the occurrence and magnitude of economic and geopolitical shocks impacting the global oil market have intensified, putting a spotlight on subsequent reactions of market indicators. In the case of crude oil stocks, the response has not been uniform and not always aligned with the theoretical frameworks. Presumably, in response to a supply shock, oil inventories should increase as market players anticipate higher future prices and potential supply shortages. Only after a certain period the inventory level is expected to fall as the shock is absorbed by the system. However, a variety of historical response patterns has been observed depending on the location of stocks and oil market conditions (Caffarra 1990).
This study aims to contribute to understanding of potential responses of oil inventory levels to supply shocks by modelling such impacts for specific economies and under various market conditions.    
Methods
To assess the effect of external economic and political shocks on oil markets, we adopt a counter-factual analysis approach. We utilize the KAPSRAC global vector autoregression oil and inventory model (GOVAR), a specific GVAR model, which was developed to assess the effects of hypothetical economic and political shocks to the global oil market (Considine et al. 2021). The model builds upon the GVAR model developed by Mohaddes and Pesaran (2016), which covers 33 countries quarterly from 1979Q4 to 2015Q4.2 Our additions to Mohaddes and Pesaran (2016) include the modification of the price equation and country-specific models to incorporate a new variable, OECD oil inventories, the extension of the dataset to 2022Q1, and the addition of three major oil-producing countries: Iran, Russia, and Venezuela. Resulting model characteristics make it particularly suited to this analysis: First, the expanded GVAR framework captures the interactions between many countries. Second, world oil supplies and inventories are modelled jointly with key global and country-level macroeconomic variables. 
We run two sets of counterfactual scenarios that represent different oil market conditions: “tight” oil market observed in 2022Q1 and “loose” market based on 2018Q3 data. Under each set of scenarios, we – in turns – shock (reduce) the output of oil producers: Iran, Russia and Mexico and explore the impacts of these shocks on oil inventories on the country and global scales.
Results
Induced oil supply shocks generate a heterogeneous response across the observed economies. Japan and South Korea in most scenarios tend to increase their stock level, while the US and the UK reduce their inventories. Such divergence has been observed in reality: historically – in response to the Gulf crisis of 1990 (Gaffarra 1990) and more recently – during the conflict in Ukraine. In the latter case, oil inventories in Japan and South Korea increased from February to April, followed by a drawdown induced by the SPR release coordinated by the US and the IEA. The oil stocks in the US during this period, conversely, have been consistently declining (JODI 2022). 
The impact of supply shocks on oil inventories also varies depending on which supply source is affected. A cut in oil production of Russia leads to a clear division in response among western (US, UK, Canada) and eastern (Japan, South Korea) economies, where the former reduce their oil stocks and the latter – increase. Shocking Iran’s output results in a more mixed response: inventories in South Korea decline in contrast with the increase in Japan (Japan responds consistently across all scenarios) and with the quick rebalancing observed in the US and UK. Finally, reduction in oil supply from Mexico induces a nearly uniform increase in oil inventories in the economies in question.     
Finally, movements in oil inventories seems to be conditional on the state of the market. Expectedly, under “loose” market conditions (characterized by higher baseline inventory levels) supply shocks eventually result in lower oil stocks compared to the “tight” market settings. “Loose” market also tends to rebalance quicker if the initial reaction is to decrease the level of inventories. Similarly, the “tight” market demonstrates faster absorption of initial shock marked by the inventory buildup. This behavior is observed in reality and can be explained by the desire of market participants to capitalize on higher prices resulting from the shock and by the desire of policymakers to balance the supply and demand though inventory release.
Conclusions
Economic and geopolitical shocks tend to reverberate through global oil markets in a variety of patterns. Despite the global nature of the crude oil market, the response of oil stocks to such supply-side shocks is defined by the affected producer(s), behaviour of specific importers and the general state (defined by the pre-shock inventory levels) of the market. This variability makes it extremely difficult to predict the new market equilibrium, which would emerge from unexpected or planned (e.g. resulting from sanctions) market disruptions. Specifics of bilateral trade relations and varying pre-existing market conditions may result in unexpected consequences of such policy interferences.
Moreover, potential policy responses to market shocks (SPR release, protectionist measures among others) can distort the market balance. Such policy scenarios (or historical precedents) need to be taken into account for better understanding of how these markets function.
However, our simulations confirm certain patterns in how oil inventories react to supply shocks depending on market conditions and importing countries, confirming the applicability of the GOVAR model to the problem in question. Further research lines may focus on exploring the behaviour of oil product stocks – diesel and gasoline – and the balance of crude and products inventories in response to market shocks. 
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