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ABSTRACT 

The intensification of the Russian war in Ukraine has been eroding global markets, disrupting 

established trade routes, and contributing to the inflation of food and energy prices worldwide. Since 

2014, the war has exerted unbearable costs for Ukraine, and the brutal unprovoked escalation in February 

2022 caused even more burden through the intolerable loss of lives, the unprecedented migration crisis, 

the substantial budget deficit, and economic downturn. The Russian government has been predominantly 

financed through the export of fossil fuels. Therefore, it’s of the highest strategic importance for Ukraine 

to influence the aggressor’s ability to finance the war through the unification of international efforts. 

In this capstone project, we try to understand the effect of the Russian war escalation in Ukraine 

on energy markets. The analysis focuses on revealing the interdependencies among Russian oil spot, 

WTI and Brent futures prices. The series covers the period from July 12, 2018, to October 4, 2023. 

To summarize, our findings reveal the post-February 2022 change in the price mechanism of the 

international oil markets. In the aftermath of large-scale military operation, Russia has lost its strategic 

position in terms of the “influence” on the oil futures markets, and the direction of “causality” has been 

lost or reshuffled towards Russian traders. These results underscore the importance of international sanc-

tions limiting the aggressor’s ability to continue the war. Considering the broader context, the implica-

tions of this research fortify Ukraine’s communication strategy in lobbying to limit Russia’s prospect on 

energy markets.  

 

Keywords: oil, futures, spot, price, causality, pre-escalation, post-escalation, Russia, Ukraine. 
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1. INTRODUCTION 

Since 2014, Russia has been undermining the international community through its unprovoked 

brutal invasion of Ukraine, resulting in the annexation of the Crimea and control over the Eastern Donbas 

(Gurvich & Prilepskiy, 2018; Marples, 2022). In response, Ukraine’s allies led by the US, implemented 

measures to limit Russian energy companies’ access to financial resources and technology (Gould-Da-

vies, 2018; Brown, 2020; Aslund & Snegovaya, 2021).  

Both, Ukraine and Russia, play pivotal roles in international commodity markets. Russia stands 

as the third-biggest producer and the second-largest crude oil exporter (IEA, 2022). Ukraine ranked 

among the top-five global wheat exporters and secured the third position in corn exports (USDA, 2023). 

In February 2022, the Russian full-scale escalation of the war against Ukraine prompted developed coun-

tries to impose new sanctions, aiming to curb trade and weaken the financial strength of the aggressor. 

The escalating war led to disruptions, causing a surge in prices, particularly in the energy sector during 

the first quarter of 2022 (WBG, 2022).   

The implementation of sanctions against Russia has caused a wide discussion within the interna-

tional community of economists and politicians. The disruption of the international oil market became 

one of the motives of Saudi Arabia to increase the crude oil exports from 6.6 mb/d in 2020 to 7.4 in 2022 

(FRED, 2023) with a remaining trend in 2023 (Roussanoglou, 2023). In the last decade the US became 

one of the largest oil products exporters and steadily increased its presence on the international market 

from 3.2 in 2020 to 3.6 mb/d in 2022, expanding in 2023 (EIA, 2023). Russia increased crude oil export 

from 4.6 in 2020 to 4.7 mb/d in 2022 (CEIC, 2023). The trend is in line with the global crude oil demand 

upward movement in the aftermath of the Covid-2019 pandemic. The international demand for oil in 

2022 stood at the level of 99.57 mb/d and is estimated to reach 101.7-101.9 in 2023 (IEA, 2023; Statista, 

2023). The supply of oil amounted to 93.9 in 2022 (Statista, 2023a) and estimated at the level of 101.9 

mb/d in 2023 (IEA, 2023). The community of major exporters remains positive with expectation of oil 

demand increasing by 2.2 mb/d in 2024 (Sengupta, 2023). With favorable conditions for major oil pro-

ducers in 2023 and similar business incentives in 2024, Russia expands its trade with leading importers 

through seaborn crude oil export, China and India, while the EU share decreased from a quarter to only 

2% y/y, (Dodonov et al., 2023). 

Based on the existing literature it’s known that Russia’s aggression against Ukraine has affected 

the poorest people suffering from hunger worldwide, the sanctions implied by mostly North-Atlantic and 

European nations have influenced Russian ability to finance the war against Ukraine. However, there is 

https://www.everycrsreport.com/files/20200205_R46213_7bb76e54df206bce64dd8b2f4b4c8543148720df.pdf
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not enough evidence supporting Russia’s incapability to impose any effect on the energy market through 

the pricing mechanism.  

There are several theoretical pillars of this research. The economic theory, as articulated by Work-

ing (1949), regarding commodity reserves coupled with the efficient market hypothesis discussed by 

Fama (1970), delineates how prices on spot and futures markets respond to an innovation, either political, 

military or other structural alterations. Additionally, within the realm of international relations, this anal-

ysis adds to our understanding of possible communications strategies regarding the common effort aimed 

at collectively restraining Russia’s prospect on the oil market. This perspective is viewed through the 

lenses of realism, Morgenthau (1948), and constructivism as discussed by Sørensen et al. (2022).  

The main idea of the research is to study whether Russia does continue to maintain direct influ-

ence on energy markets. Therefore, the research question is whether the spot price of Russia’s Urals 

blend, North Sea’s Brent and WTI oil futures are linked by “causality” either one or another direction. 

There are two outcomes of the study: H0 – no causality running from Russia’s Urals oil spot price either 

to North Sea’s Brent or the US WTI futures, H1 – otherwise. Rejecting H0 will strongly support Ukraine’s 

position demanding new solutions against Russia on the international oil market. 

Ukraine encountered the unprecedented challenges of the defense war against Russia. However, 

there is an important question of public management in international affairs. In particular, The President 

of Ukraine, The Ministry of International Affairs as well as the Parliament Committee on International 

Policy have met the urgent demand for evidence-based facts regarding the outcomes of the already im-

plemented measures, but also new possible solutions to fight Russia in the international economy domain. 

Results of the analysis are important in shaping Ukraine’s argumentation against Russia in international 

communications. The empirically proven evidence about Russia’s backed influence on international en-

ergy markets will support Ukraine’s position in negotiations and navigate public management decisions 

in international lobbying for the development of new packages of sanctions. To underscore these claims, 

we turn to the economic theories pivoting trading strategies in commodities markets during periods of 

heightened uncertainty or policy innovations.  

The analysis required for the research includes following steps: check the price series for the 

order of integration, set up a vector-autoregression model, check for serial correlation to remove it in the 

model to test the Granger “causality”, conduct post-estimation tests to check the robustness of results. 
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2. LITERATURE REVIEW 

The ruthless escalation of the war by Russia against Ukraine in February 2022 triggered signifi-

cant disruption on the international energy market as developed countries implemented sanctions to limit 

the aggressor's revenue. In its essence, the portfolio of sanctions functions as both, a discount for Russian 

oil and a partial ban on imports. Researchers have capitalized on this theme, arguing whether sanctions 

are effective. Yet, available knowledge reveals a scarcity of evidence concerning the post-escalation 

functional connection between the Urals oil spot, the WTI, and the Brent futures markets.  

It’s rather quite challenging to exaggerate the importance of oil exports for Russia’s economy; a 

1% change in oil price constitutes 0.44% of Russia's GDP growth, Ito (2012). Tuzova and Qayum (2016) 

affirmed the significance of the oil for Russia, with an estimated decrease of the GDP on average by 

almost one-fifth. The estimated effect of sanctions in the period from 2014 until the end of 2017 is USD 

280 bln, Gurvich and Prilepskiy (2015).  

However, the first round of sanctions in the aftermath of 2014 proved insufficient in diminishing 

Russia’s power on the global oil market. The Urals oil blend retained its impact on the international 

market being a reliable indicator for predicting Brent price, but not vice-versa, Hajko and Neubauer 

(2015). Thus, Russian companies would be expected to maintain its position on the global energy market. 

Research on sanctions against Russia lacks consensus. Girardone (2022) contends that sanctions 

imposed on the Russian financial sector post-2014 have not caused losses for banks, instead, they claimed 

record profits, furthermore the author avers that limiting energy trade might cause significant disruption 

of value chains in Europe and the US, but also increase the price of products and services. In contrast, 

Yudaruddin and Lesmana (2023) note a negative response from all the known Western banking organi-

zations to Putin's aggression in Ukraine. Besides, the spillover effects of Russia's escalation in Ukraine 

on 24 February 2022 have been evident in the EU, the US, and Ukraine, but also in Russia itself, where 

food price inflation appears to be highly correlated with the Euro area countries, Ozili (2022).  

Intriguing, Russia’s economy faced differentiated effects of sanctions for varied economic actors. 

Huynh et al. (2023) suggests that companies heavily bound with the Kremlin appeared to be prepared for 

the invasion of the Crimea, but also later wider aggression, and so were not affected by sanctions that 

much as non-energy companies. The sanctions do not appear to impact economic performance of Russian 

firms persistently, while management discovers strategies to tackle those, Gaur et al. (2023). 

As Russia continues its brutal aggression, the war against Ukraine may cause 3-7% annual de-

crease of Russia’s economy if major importers would shut down trade with Russia, Hosoe (2023). Simola 

(2023) found that sanctions are neither unprecedented nor insignificant with notable effect on targeted 

https://www.sciencedirect.com/science/article/abs/pii/S0301421515302214
https://www.sciencedirect.com/science/article/pii/S2405473916000039
https://www.researchgate.net/profile/Jiri-Neubauer-2/publication/284154160_The_causal_relationships_between_Brent_and_Urals_oil_price_benchmarks/links/564c679408aeab8ed5e8fcbd/The-causal-relationships-between-Brent-and-Urals-oil-price-benchmarks.pdf
https://onlinelibrary.wiley.com/doi/full/10.1111/1467-8551.12656
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4064770
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4645442
https://onlinelibrary.wiley.com/doi/full/10.1111/joms.12933
https://www.sciencedirect.com/science/article/abs/pii/S0161893823000297
https://publications.bof.fi/handle/10024/52716
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sectors. Although there is evidence for sanctions violations, it’s reported that oil export of Russia declined 

by USD 15.6 bln with overall drop by USD 39.8 bln and the contribution of lower prices for the oil - 

USD 4.2 bln, Hilgenstock et al. (2023).   

The perfect market concept assumes that prices provide accurate signals, reflecting all available 

information, Fama (1970). This is of paramount importance for commodity traders in the frame of price 

discovery mechanism to differentiate goods and instruments as prices setters or takers. There is large 

body of literature investigating the causality direction and its changes among futures and spot.  Bekiros 

and Diks (2008) described persistent bi-directional causality between futures and spot markets of WTI. 

Interesting results by Kaufmann and Ullman (2009) shows how causality goes from spot for Dubai-Fateh, 

extending its influence to other spot and futures markets.  Nevertheless, the evidence exhibits variability, 

pointing to diverse outcomes resulting from market innovations, especially in unique circumstances.  

The global oil market significantly influenced by the level of available reserves, Ahmadi et al. 

(2020), shaping trading and hedging decisions of companies, but also actions of governments. Abosedra 

and Radchenko (2002) suggests that traders are incentivized to increase oil inventories when the price is 

expected to increase and the other way around. The notable case study recorded in April of 2020 when 

prices for oil declined to minimum levels, while futures went negative, with abnormally increased re-

serves due to the 2019 post-covid demand shock, Bourghelle et al. (2021). Reverse happened after Feb-

ruary 2022. Therefore, participation in futures markets is helpful to reduce the risk due to unpredictable 

events. Pindyck (2004) reviews the importance of storage levels in the context of derivatives markets, 

describing volatility as externally caused variable. Later analysis by Knittel and Pindyck (2016) supports 

the idea of the storage influence on the spot and futures prices, marking that speculation has rather no 

impact on oil. Dvir and Rogoff (2014) has found the co-integration between oil inventories and real prices 

being characterized with mirroring under inflexibly and divergence with responsive supply.  

In that regard, the “peak oil” theory well explains motivations of governments to maintain “spare 

capacity” of available commodity for being able to limit unpredictable shocks, Gholz and Press (2010). 

Moreover, it’s rather intriguing how global policy players diversified their actions on the constructivism 

in cooperation, Ukraine’s allies, and realism in benefiting from Russian war, China, India and Turkey. 

The major difference between the two domains of thought in the context of international policy tensions 

is that the Western block of countries acts first based on the demands of citizens uniting around support 

to Ukraine and then pragmatic constraints aiming to minimize own economic loss from sanctions against 

Russia. In contrast, the Eastern block is rather motivated by real short-term benefits, but not voters call. 

This research focuses on the question whether Russia still imposes an effect on the international energy 

markets through pricing mechanisms and study of WTI, Brent futures prices, and Urals spot prices.   

https://kse.ua/about-the-school/news/russian-oil-exports-under-international-sanctions/


11 

 

3. RESEARCH DATA 

The disruption caused by the Russian war with Ukraine in international supply chains has been 

the driving force behind the upward price trend observed across various commodities, including energy 

(Ihle et al., 2022).  The analysis concentrates on three key variables: the spot price of the Russian Urals 

blend, the January 2024 futures for WTI (the US oil), and the February 2024 futures for Brent (North 

Sea oil), sourced from FML (2023a, 2023b, 2023c). All series are denominated in the US dollars per 

barrel. Notably, the Urals and WTI series were obtained without missing values. However, the Brent 

series exhibited ninety missed observations within the sample, which comprised 1348 data points span-

ning a time period of 1910 days from July 12, 2018, to October 4, 2023. Throughout the analyzed period, 

there were 546 weekends and 16 days for which data was not provided. Handling missing values, impu-

tation for the Brent series is carried out using arbitrary values calculated with the Amelia package for R, 

developed by Honaker et al. (2011). Following the imputation procedure, the series were configured for 

subsequent transformations. The daily price dataset underwent a transformation into weekly-average se-

ries, a method employed to mitigate potential challenges associated with serial correlation and outliers, 

exemplified by the negative price observed for WTI on April 20, 2020.  

The summary metrics for daily and weekly-average levels suggest that there is no significant 

difference between both samples, as indicated by the mean, median, standard deviation, kurtosis, and 

skewness values (refer to the Table 1). Subsequently, the weekly-average levels were transformed with 

a natural logarithm. The conversion of prices into a smaller frequency resulted in a reduced sample size 

of 277 points, comprising 186 observations in the pre- and 91 in the post-escalation period.  

Table 1. Descriptive statistics for the analyzed series 

Type Mean SE Median SD Kurtosis Skewness Sample 

D
ai

ly
 Urals 64,3 0,4 65,2 15,5 1,1 -0,6 

1348 WTI 66,6 0,5 66,5 20,1 0,5 0,1 

Imp. Brent 71,6 0,5 71,8 19,7 0,1 0,1 

W
ee

k
ly

 

av
g
. Urals 64,1 0,93 65,1 15,5 1,1 -0,6 

277 

WTI 66,3 1,20 66,1 20,0 0,2 0,1 

Imp. Brent 71,4 1,18 71,6 19,6 0,1 0,1 

W
ee

k
ly

 

av
g
. ln Urals 4,1 0,02 4,2 0,3 7,1 -2,2 

ln WTI 4,1 0,02 4,2 0,4 12,0 -2,2 

ln Imp. Brent 4,2 0,02 4,3 0,3 1,5 -0,9 

Source: Data adapted from FML (2023a, 2023b, 2023c) 

 



12 

 

Table 2. Comparative analysis of weekly averaged series ratios pre- vs. post-February 2022 

Series Urals WTI Imp. Brent 

Pre. - February 2022 60,0 56,0 61,3 

Post. - February 2022 72,5 87,1 91,6 

% change 21% 56% 50% 

Source: Data adapted from FML (2023a, 2023b, 2023c) 

 

 
Figure 1. Weekly averages: Urals spot, WTI, and Brent futures prices 

Source: Data adapted from FML (2023a, 2023b, 2023c) 

The analysis expands beyond retrospective examination, integrating the outcomes of the market 

price mechanism after the intervention on February 24, 2022. In the light of the war escalation, oil and 

futures prices demonstrated a pronounced signal of the shock (refer to the Figure 1). The next section of 

the study delves into the effect on the oil spot and futures prices, with WTI and Brent markets experienc-

ing a markable spike with over 50% rise, whereas the Urals only 21% increase (refer to the Table 2).  
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4. RESEARCH METHODOLOGY 

The analysis commences by testing variables for a unit root to deduce the order of integration. 

Then, if one of the series is integrated with I(1), while others are stationary at levels, it highlights that the 

particular variable first-difference transform is investigated against a unit root presence and represents 

the maximum order of integration. KPSS Kwiatkowski et al. (1991), ADF Dickey and Fuller (1979), and 

DFGLS Elliott (1996) tests are used to analyze series for stationarity. The KPSS test is designed to detect 

the trend-stationarity, while ADF and DFGLS identify series with a unit root, i.e., non-stationarity.  

Sims (1980) proposed the vector-autoregressive model. The modelling approach utilizes either 

level or log-transformed variables. The bivariate model specification is based on the following equations 

1 and 2, Gujarati (2003). To fit the model the lag length j is selected based on criteria suggested by 

Akaike (1974), Schwarz (1978), Hannan and Quinn (1979). The model is verified with the Residual 

Serial Correlation LM Test, Breusch (1978) and Godfrey (1978). If there is a sign of autocorrelation, the 

j order of lag might be increased. The model is also verified if kurtosis and skewness of residuals distri-

bution signal normality with the Bera and Jarque (1981). The stability of the model verified with inverse 

roots of the characteristic polynomial. Glaister (1984) suggests that the model should be stable meaning 

that disturbance of residuals decays with time as close as possible to zero. 

𝑀1𝑡 = 𝛼 + ∑ 𝛽𝑗

𝑘

𝑗=1

𝑀𝑡−𝑗 + ∑ 𝛾𝑗

𝑘

𝑗=1

𝑅𝑡−𝑗   +  𝜇1𝑡, 𝑒𝑞. 1 

𝑅2𝑡 = 𝛼′  + ∑ 𝜃𝑗

𝑘

𝑗=1

𝑀𝑡−𝑗 + ∑ 𝜑𝑗

𝑘

𝑗=1

𝑅𝑡−𝑗   +  𝜇2𝑡, 𝑒𝑞. 2 

We proceed the analysis of causality with the Toda-Yamamoto (1995) methodology through ad-

dition of an exogenous lag of both variables in the bivariate models. The final step is to utilize the Block 

Exogeneity Wald test to check for the presence and direction of causality. The augmented model with 

exogenous lags of variables then checked for goodness-of-fit using serial correlation, the stability, resid-

uals normality tests. The algorithm is motivated by its robust methodology against presence of cointe-

gration as well as level of integration among variables Toda-Yamamoto (1995). It’s assumed that non-

normality is allowed in time series analysis as well as heteroscedasticity is acceptable in the context of 

the research purpose Barker & Shaw (2015). The serial-correlation has to be avoided as well as non-

stability of the model with characteristic polynomial roots outside of the unit circle. In writing this cap-

stone project the following software was used: IHS Markit (2024), Microsoft Corporation (2024). 
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5. RESULTS AND DISCUSSION 

The aim of the analysis is to answer the question - how is the Russian aggression towards Ukraine 

associated with the global oil market? To investigate the “causality” and its direction among Russian 

Urals price series and international prices for oil futures, the bivariate vector-autoregressive models es-

timated augmenting an additional exogenous lag dmax, following the Toda-Yamamoto (1995) procedure. 

The pair of hypotheses to test is: H0 Russian oil price Urals is not helpful in prediction of the US 

oil futures price series WTI after February 2022 and H0 Russian oil price does not “cause” the North Sea 

oil futures price Brent in the aftermath of the wider aggression. To elaborate on the research question, 

models are estimated for the time periods before the large-scale escalation and after. 

The analysis of time series confirms that the largest order of the integration among three series 

is I(1) as all variables are stationary when transformed with the first difference. 

Table 3. Testing series for the unit-root and the order of integration 

Test stat. t., i. KPSS, LM-Stat. ADF, t-Stat. DFGLS, t-Stat. 

Series Level 1st Diff.  Level 1st Diff.  Level 1st Diff.  

Urals 0.19 0.05*** -2.15 -7.01*** -1.74 -6.21*** 

WTI 0.22 0.07*** -2.21 -6.15*** -1.47 -7.32*** 

Imp. Brent 0.24 0.08*** -1.94 -15.62*** -1.44 -4.5*** 

ln Urals 0.19 0.03*** -2.36 -7.16*** -1.99 -6.83*** 

ln WTI 0.22 0.03*** -2.8 -15.09*** -2.21 -14.96*** 

ln Imp. Brent 0.25 0.06*** -2.80 -13.41*** -2.22 -4.55*** 

Sample: 277 weekly averaged observations  

The unit root and stationarity tests already indicate that the maximum order of integration is I(1) 

and so dmax is 1. Therefore, for the pre-escalation period for the VAR model of Urals and WTI prices, 

the j + dmax = 8, as the j = 7 based on the AIC, FPE and LR (refer to the Table 4). The model verified for 

the serial correlation with the LM test (refer to the Table B1), and the stability (refer to the Figure B1). 

The model for the post-escalation period tested for j = 8 and j + dmax = 9, the variables of Urals 

and WTI are used in ln-transform of levels to tackle the issue of serial correlation.  

The suggested j is different considering varied criterions. The LR is selected arbitrarily to mitigate 

the serial correlation issue in the model, but also to achieve the model stability for the Toda-Yamamoto 

Granger-causality testing. 
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Table 4. The j-lag criterions for Urals and WTI series 

Pre-escalation, in levels LR, lag 7 FPE, lag 7 AIC, lag 7 SC, lag 2 HQ, lag 3 

  23.09 14.47* 8.35* 8.66* 8.54* 

Post-escalation, in ln-levels LR, lag 8 FPE, lag 4 AIC, lag 4 SC, lag 1 HQ, lag 1 

  11.62* 1.59e-06* -7.68* -7.49* -7.59* 

Table 5. Toda-Yamamoto Granger-Causality Block-Exogeneity Wald tests Urals – WTI 

H0 hypothesis Chi-sq df Prob Causality 

Pre-escalation 

WTI does not cause Urals 14.6 7 0.04 WTI → Urals 

Urals does not cause WTI 22.4 7 0.002 WTI ← Urals 

Post-escalation 

ln WTI does not cause ln Urals 18.0 8 0.03 WTI → Urals 

ln Urals does not cause ln WTI 10.7 8 0.22 WTI ↚ Urals 

The analysis of “causality” between oil and futures prices in pre- and post-intervention of Russia 

towards Ukraine reveals that Urals oil in the pre-war period affected through price signaling WTI futures 

market. Although, there is mutual Granger “causality” found before February 2022 (refer to the Table 

5), Russia has lost its strategic influence on WTI.  

With the similar approach the series for Urals spot and Brent futures prices analysed. The lag j = 

7 for the model selected based on the AIC, FPE and LR criterions for the pre-escalation period. As the 

test for the price series suggests the dmax = 1, thus the j + dmax = 8 for the pre-escalation VAR model of 

Urals and Brent price series. To analyse the post-escalation dynamics of Urals and Brent oil prices were 

ln-transformed in order to mitigate serial correlation and persuade the stability of the system.  

The post-escalation period model tested for the lag-selection criterions for j-lag. Most of the cri-

terions suggest to go with max j = 2. However, it was not enough to mitigate the serial correlation issue 

as well as the stability problem. The lag is selected arbitrarily so that j = 11. The test for the “causality” 

suggests no connection between Urals and Brent prices compared to the pre-intervention period. 

The outcome of the modelling for the Urals-Brent pair is that in the pre-escalating period Urals 

prices were observed to be useful for prediction of Brent prices and not vice-versa, e. i., there was one-

directional Granger “causality” (refer to the Table 7). This implies a sign of larger price-signaling power 

of Russian oil traders on the global market compared to other market actors, e.g., speculators, hedging 

companies. The situation changed over the Russian full-scale escalation in February 2022, suggesting 

Russia’s weaker position on the market. 
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Table 6. The j-lag criterions for Urals and Brent 

Pre-escalation, in levels LR, lag 7 FPE, lag 7 AIC, lag 7 SC, lag 2 HQ, lag 3 

  11.90* 7.36* 7.67* 7.93* 7.81* 

Post-escalation, in ln-levels LR, lag 2 FPE, lag 2 AIC, lag 2 SC, lag 1 HQ, lag 2 

  14.46* 1.28e-06* -7.89* -7.65* -7.78* 

Table 7. Toda-Yamamoto Granger-Causality Block-Exogeneity Wald tests Urals – Brent 

H0 hypothesis Chi-sq df Prob Causality 

Pre-escalation 

Brent does not cause Urals 10.9 7 0.14 Brent ↛ Urals 

Urals does not cause Brent 16.2 7 0.02 Brent ← Urals 

Post-escalation: log-transform 

ln Brent does not cause ln Urals 15.8 12 0.20 Brent ↛ Urals 

ln Urals does not cause ln Brent 13.6 12 0.33 Brent ↚ Urals 

The analysis reveals that Urals oil in the pre-war period affected through price mechanism both, 

WTI and Brent futures markets. As a consequence of the Russian war against Ukraine and later western 

sanctions Russian oil companies faced incompatible price levels. Russia has lost its strategic influence 

on WTI and Brent blends, at least in the period of the analysis. 

These findings have direct implications for the Office of the President of Ukraine, the Ministry 

of International Relations of Ukraine, and the Parliamentary Group of cooperation between deputies from 

other countries. The study furnishes additional arguments to Ukraine about effectiveness of sanctions 

against Russian oil exporting companies. The results reinforce Ukraine’s communication strategy – the 

one among many other strategic management assignments of highest priority in the context of Russia’s 

continuing war in Ukraine. Russia has lost its ability to “cause” the Brent and WTI futures prices and 

actually remain “influenced” by the price formation mechanism of WTI futures market. 

With the Russian war escalation against Ukraine in February 2022, the international community 

has been challenged with disrupted supply chains of energy commodities. The results indicate “lower 

utility” of Russian oil in planning the stable price-volume assumptions while developing mid- and long-

term commercial cooperation. The Granger “causality” applied to investigate whether two variables are 

linearly described with co-dependency, unidirectional bound or neither. The analysis highlights “stronger 

position” of Russian oil traders on international markets through its effect on the WTI and Brent futures 

in the pre-escalation period and marks the absence of functional “pricing influence” in the post-escalation 

period. Alzahrani et al. (2014) argued about no dominance of “causality” direction from futures to spot 
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markets and vice-versa either in pre- or post-crisis time. Notably, in analyzed scenario Russian oil spot 

price in the post-escalation period appears to be “caused” by the WTI futures pricing mechanism, imply-

ing the effect on the Russian energy market. Therefore, the international unified effort in limiting Russia’s 

oil export revenues is associated with the much weaker pricing power of the aggressor on the US oil 

futures market. It is of particular relevance for management. The implication is that oil trading companies 

should carefully monitor the market and anticipate Russian exporters behavior influenced by the US oil 

futures market. 

While the study provides valuable insights about prices “causality” direction among spot and 

futures oil markets in the light of market disruption caused by the war, there are several limitations to be 

considered. The data was prepared in the Fall of 2023 and represents unequal sizes of subsamples for 

pre- and post-escalation periods. Thus, the challenge due to historical events on the international oil 

market delt with careful imputations as well as transformations of series. Nonetheless, its recognized that 

with larger post-escalation subsamples the testing results could be adjusted. Especially, if adding addi-

tional context of the global energy market or considering different functional settings of the pricing 

mechanism. Russia reshuffled its energy trade towards China, India and Turkey. Moreover, the unique 

characteristic of the Russian oil trade with its gray commercial fleet, may introduce non-linear form of 

“causality”, motivating researchers to elaborate more on these dynamics in the future studies. 

To elaborate on the initial research question of this study, scholars and analysts could contribute 

more with adding better data samples, expanding the context of the study with more variables or try test 

different functional forms of the pricing mechanism. Additionally, there are interesting questions which 

could be answered later on, for example: a. Is the Russian oil spot price integrated with the WTI, Brent 

and other futures markets? b. How the integration changed in the pre- and post-escalation periods? c. If 

present, what kind of price-transmission mechanism exists between spot and derivatives markets? 
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6. THEORETICAL IMPLICATIONS 

The research looks specifically at the price mechanism of the international oil market during the 

major global geopolitical disturbances caused by the largest war in Europe since the World War II. It’s 

observed that spot price for Urals oil has increased post—February 2022 with a smaller rate on average, 

comparing to the WTI and the Brent futures. This could be explained by the bundle of factors. First and 

foremost, the sanctions design with the partial import ban as well as the price limit for Russian oil. In the 

second place, the structural change in the Russian exports later on being redirected towards markets of 

China, India and Turkey eager for discounts. Motivated by the general hypothesis – the Russian oil spot 

price doesn’t Granger causes the WTI and the Brent futures, we can’t reject it in the post-February 2022 

period. Simultaneously, the H0 is rejected for the pre-escalation time, contributing nuanced evidence to 

the understanding of the price discovery mechanism in the oil markets, driven by powers of extracting, 

processing and other companies. As the Russian oil spot price found to be “caused” by the WTI futures 

markets, the managerial implications of it lies in the domain of economic theory of the storage and the 

efficient market hypothesis. 

 

Figure 2. The theoretical trading strategy 
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Commodities markets are influenced by storage levels, i.e., available goods in the market (Brooks 

et al., 2013; Miljkovic and Goetz, 2020). In its essence, the simplified idea incentivizes refineries to boost 

purchases when available commodity is low and vice versa (Hanieh, 2021). In such periods markets 

described by higher than spot futures prices, the contango (Juvenal and Petrella, 2015), as expectation 

drives spot price up, as with increasing demand supply should adjust. In the case of supply disruptions, 

delay in fulfillment of storage amplify demand, shifting spot above futures price, the backwardation 

(Litzenberger and Rabinowitz, 1995), with conceptualized shortages in short-term and expected increase 

of supplies supported by higher prices (refer to the Figure 2). This implies that trading managers and 

analysts should closely monitor the WTI relative to reserves and extraction of the crude oil. This theoretic 

setting provides useful insights for planning operational business of companies. As in the case of con-

tango, traders will be expected to buy crude oil and short futures contracts to secure favorable prices. The 

short-term demand for oil characterized by much steeper slope than supply, leading to the higher short-

age. Otherwise, in the backwardation regime, market actors would be expected to sell the oil in the excess 

simultaneously taking long-term position in futures to secure more favorable prices later on. In short-

term the slope of oil supply is expected to be much steeper than demand, driving the spot price down. 

As the price of Urals oil described with strong positive correlation in pre-February 2022 with WTI 

and Brent futures, and about 10-15 p.p. less in the post-escalation period, in accordance with the efficient 

market hypothesis the spot price is expected to mirror the futures, given the “causality” direction. 

Zooming out from the micro-level, obtained results advance our comprehension of the international 

relations through theories of constructivism and realism. Recognizing Russia’s heavy dependance on 

global energy markets, in particular oil, there is an important implication for the design of sanctions. The 

theory of storage provides a concept of decision mechanism for policymakers, helping to understand 

when to increase oil supplies to diminish the aggressor’s revenue from exports. In the wider scope of 

global affairs, the geopolitical shifts towards Eastern countries like China, India and Turkey demonstrate 

a strategic utilization of realism, allowing trade with a nation that has unjustly invaded the neighbor. The 

restructuring of discounted exports by Russia towards Eastern countries has reshaped international dy-

namics, with India emerging as a major exporter of petrol to the EU. Contrastingly, Ukraine and its allies 

align referring to the constructivism, emphasizing unifying values are common principles, rules of law 

regarding the international borders, human rights as well as security. However, the realism strongly im-

puted into the practice. As Ukraine’s allies are not ready to completely ban trade with Russia, political 

influence among Eastern countries is limited, economic ties are rather strong between major actors in 

global politics, the theory of realism advocates for sanctions as a strategic instrument, providing time to 

recalibrate economic policies and defense supply chains.  
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APPENDIX A.  

Table A1. Testing series for the unit-root and the order of integration in pre-escalation period 

Test stat. t., i. KPSS, LM-Stat. ADF, t-Stat. DFGLS, t-Stat. 

Series Level 1st Diff.  Level 1st Diff.  Level 1st Diff.  

Urals 0.31 0.04*** -2.05 -6.48*** -1.91 -6.29*** 

WTI 0.33 0.04*** -1.73 -10.54*** -1.33 -10.36*** 

Imp. Brent 0.34 0.05*** -1.44 -10.69*** -1.26 -10.08*** 

ln Urals 0.27 0.03*** -2.12 -5.74*** -1.98 -5.71*** 

ln WTI 0.28 0.04*** -2.39 -12.41*** -2.13 -12.44*** 

ln Imp. Brent 0.31 0.05*** -2.19 -4.55** -2.03 -4.37*** 

Sample: 1-186 weekly averaged observations 

Table A2. Testing series for the unit-root and the order of integration in post-escalation period 

Test stat. t., i. KPSS, LM-Stat. ADF, t-Stat. DFGLS, t-Stat. 

Series Level 1st Diff.  Level 1st Diff.  Level 1st Diff.  

Urals 0.22 0.09*** 0.38 -5.65*** -1.34 -1.45 

WTI 0.15** 0.16** -0.85 -3.24* -2.23 -0.97 

Imp. Brent 0.14* 0.15** -2.9 -3.8** -1.73 -1.20 

ln Urals 0.22 0.09*** -1.58 -5.08*** -1.73 -1.50 

ln WTI 0.16** 0.17** -0.69 -3.18* -2.17 -0.83 

ln Imp. Brent 0.15* 0.16** -2.87 -7.13*** -1.65 -0.97 

Sample: 187-277 weekly averaged observations 

Table A3. The correlations between spot and futures prices in the pre-escalation period 

Pre-February 2022   

  Urals WTI Imp. Brent 

Urals 1,00   

WTI 0,97 1,00  
Imp. Brent 0,99 0,98 1,00 

Sample: 1-186 weekly averaged observations 

Table A4. The correlations between spot and futures prices in the post-escalation period 

Post-February 2022   

  Urals WTI Imp. Brent 

Urals 1,00   

WTI 0,86 1,00  
Imp. Brent 0,84 0,99 1,00 

Sample: 187-277 weekly averaged observations 
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APPENDIX B.  

Table B1. Pre-escalating VAR model in levels Urals-WTI Serial correlation LM Test 

Conventional model with j lags Augmented model j+dmax 

 

 

 

 

 

Conventional model with j lags Augmented model j+dmax 

Inverse Roots of AR Characteristics Polynomial 

 

 

 

 

Figure B1. Pre-escalating VAR model in levels Urals-WTI AR roots test for stability 
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Table B2. Post-escalating VAR model in ln-levels Urals-WTI Serial correlation LM Test 

Conventional model with j lags Augmented model j+dmax 

 

 

 

 

 

Conventional model with j lags Augmented model j+dmax 

Inverse Roots of AR Characteristics Polynomial 

 

 

 

 

Figure B2. Post-escalating VAR model in ln-levels Urals-WTI AR roots test for stability 
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Table B3. Pre-escalating VAR model in levels Urals-Brent Serial correlation LM Test 

Conventional model with j lags Augmented model j+dmax 
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Figure B3. Pre-escalating VAR model in levels Urals-Brent AR roots test for stability 
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Table B4. Post-escalating VAR model in ln-levels Urals-Brent Serial correlation LM Test 

 

Conventional model with j lags Augmented model j+dmax 

 

 

 

Conventional model with j lags Augmented model j+dmax 

Inverse Roots of AR Characteristics Polynomial 

  

Figure B4. Post-escalating VAR model in ln-levels Urals-Brent AR roots test for stability 


