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Motivation

• Oil and gas are two main 

export sources for Russia; 

• Europe accounts for 90% of gas 

export;

• Gazprom has exclusive rights 

to export pipeline gas and the 

last decade passed under 

pressure on the company in 

accusations of competition law 

violation. It costed company 

>$4 bln so far.

Problem Statement
Given the available data in the European gas market, can we prove or refute that 

after all disputes, Gazprom’s prices in Europe are fair and reflect supply -demand 

motion, as the company states, rather than fuel competition component.  



Data 
Primary

• Gaspool and NCG in Germany

• TTF in Netherlands

• Russian gas prices in Baumgarten 

• Russian gas prices through Yamal-

Europe

Additional 

• Brent Spot

• LNG in Spain

• HH in the USA



Lower triangle matrix of price 

pairs to test convergence 



Model specification

Parameter Other researchers My specification 

Data 

transformation

Logarithms, first 

differences, 

derivatives

Monthly growth expressed as the ratio 

𝑝𝑖𝑡 =
𝑌𝑗𝑡

𝑌𝑗𝑡−1

Model One output for each 

pair (convergence, 

non-convergence)

Time dependent convergence function 

to demonstrate dynamic over time by 

using time window

Logic function Zero or one logic 

function to normalize 

outputs

Fuzzy-logic function to avoid first and 

second order errors taking the level of 

significance



Model specification

𝑝𝑖,𝑡 =
𝑌𝑖,𝑡

𝑌𝑖,𝑡−1
= α𝑖 + β𝑖,𝑡+ ε𝑖,𝑡1. Analyzed time series

fixed

component
trend error

𝐥𝐢𝐦
𝒌→∞

𝑬 𝒑𝒊,𝒕𝒐+𝒌 − 𝒑𝒋,𝒕𝒐+𝒌 𝑰𝒕𝒐 = 𝒍𝒊𝒎
𝒌→∞

𝑬 𝒑𝒊,𝒕𝒐+𝒌 − 𝒑𝒋,𝒕𝒐+𝒌 𝑰𝒕𝒐+𝒌 = 𝟎

Classic 

Where Y are not 

transformed series

Where k = one 

month
2. General definition

Pairwise

𝐥𝐢𝐦
𝒌→∞

𝑬 𝒑𝒊,𝒕𝒐+𝒌 − 𝒑𝒋,𝒕𝒐+𝒌 𝑰𝒕𝒐 = 𝒍𝒊𝒎
𝒌→∞

𝑬 𝒑𝒊,𝒕𝒐+𝒌 − 𝒑𝒋,𝒕𝒐+𝒌 𝑰𝒕𝒐+𝒌 = 𝑪
3. Conditional 

probability pairwise 

definition

𝐥𝐢𝐦
𝑻→∞

𝑷𝒓(𝑼𝑹𝒊,𝒋,𝑻 < 𝑪𝑽𝑻,𝒂 𝑯𝒐 = α4. Finally tested 

condition

for t = 1, ...,T where UR – the H0 of pair wise convergence derived from results KPSS tests

and its critical value of size α as



Model specification



Results

COVID impact

Overall, for all pairs, strict divergence is 

observed from 2008 to 2014 years.

“Non divergence" is accepted for both 

Czech and Latvia EU member countries.

“Non divergence" with Brent remains 

stable.



Results

No COVID impact

9 months lag shows more 

convergence and Gazprom indeed 

uses Brent benchmark for gas 

pricing.

Non divergence during COVID. 

Gazprom uses less power in 

Central Europe than in Eastern 

Europe.



Conclusion and future work

1. A strong "non-divergence" is observed between Gazprom and Brent crude oil price 

with a stable 9 months lag which points out on future potential price revisions or, in a 

worth scenario, on new antitrust lawsuits. Therefore, it is critical for or Russia to 

review its gas export strategy. 

2. This method potentially can be employed for fraud detection by forming this 

convergence function without human intelligent for energy security purposes. 



Thank you for attention!

Happy to answer your questions ☺

Any suggestions are more than welcome: 

atalipova@hse.ru

amina.talipova@gmail.com
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