
   

Abstract 

This paper analyses the main determinants of Russian long term contract prices. Two hypothesis were tested on a 

panel dataset of 12 European countries over 7 years. First, whether Russia is pricing its contracts in relation to the 

closest competitive threat. Results based on price comparison are inconclusive for the first hypothesis. Second, 

whether the market power of Russia affects LTC prices. We designed a novel indicator called Exposure Index to 

grasp the market power of Russia. Multivariate panel regression shows that the Exposure Index affects the ability 

of Russia to segment its market and discriminate between European importing countries. Our results should be taken 

cautiously, as we were unable to assess all the long term contracts of Russia due to data availability and model 

specification affected the results strongly. Still, we argue that infrastructure diversification enhanced competition 

and resulted in lower LTC prices for Europe. 

Introduction 

Until the end of the 2000s natural gas trading in continental Europe had been built on long-term gas sales and 

purchase contracts (LTC) between major outside gas suppliers and European buyers. The dominant pricing scheme 

of LTCs was oil price indexation. In the last couple of years however the structure and pricing of LTCs have changed 

through re-negotiations and recontracting. The objective of the paper is to identify the most important determinants 

of Russian LTC pricing strategy under the current market conditions. We investigate to what extent Russian long-

term contract prices were determined by strategic considerations and Russian market position. We also assess the 

role of oil price in long-term gas supply contracts.   

To assess the pricing of long-term contracts we formulated two hypothesis. First, based on the notion that European 

gas markets are working in a perfectly competitive manner, we argue that the Russian long-term contracts are priced 

to the closest competitive alternative. Second, we consider that LTC prices are mainly determined by the market 

power of Russia.  

We used a variety of methods to understand recent Russian LTC pricing strategy. To test the first hypothesis we employed 

a simple assessment of identifying the relevant competing source for Russian gas. 2016 data corroborated the first 

hypothesis on Western and Central European markets, but based on 2017 data, the first hypothesis was rejected. 

The second hypothesis was tested by multivariate panel regression. We introduced a new indicator (E-index) which 

quantified the dependency of countries on Russian gas. We found that the E-index has significant effect on the LTC 

pricing. Thus, we showed that market segmentation was possible for Russia due to its dominant market position. 

Our results should be interpreted cautiously, as results are highly sensitive to model specification.  

Nature and short history of long-term contracts 

Natural gas trade in the Europe has been founded upon long-term gas sale and purchase agreements between the 

major European buyers and the suppliers outside Europe. The contracts are referred to long-term due to the 20-25 

years duration of the agreement, which allowed for recovery of huge stranded infrastructure investment (Neumann, 

Rüster, and von Hirschhausen 2015). Risk is shared between the buyer and the seller: the price risk is borne by the 

seller, since oil-indexation gives protection for the buyers, whereas the volume risk is borne by the buyer, due to 

the fact that it is obligatory for the buyer to take the annual contracted quantity (ACQ) from the seller. Since gas 

                                        

WILL RUSSIAN NATURAL GAS LONG-TERM CONTRACT PRICES REMAIN OIL 

PRICE DETERMINED AFTER THE END OF OIL-INDEXATION? 

 

Péter Kaderják, Regional Centre for Energy Policy and Research (REKK), +3614825153, peter.kaderjak@rekk.hu 

Péter Kotek, Regional Centre for Energy Policy and Research (REKK), +3614825153, peter.kotek@rekk.hu  

Alfa Diallo, Regional Centre for Energy Policy and Research (REKK), +3614825153, alfa.diallo@rekk.hu 



2 

 

 

consumption is highly weather-related in Europe, the contracts employed flexibility on the volume of the ACQs. 

LTCs employed a delivery point clause which specified at which point was the ownership of gas transferred from 

buyer to seller, and up to the mid-2000’s a destination clause which explicitly forbid secondary trading of gas 

volumes by the importer to other countries.  

Pricing of long-term contracts has been based on the so-called oil indexation which refers to pegging natural gas 

price to its substitutes at the time, heating oil and fuel oil. Long-term contracts utilise a base price and an index 

term. The base price is adjusted over pre-defined periods with the development of the index. The terms of the long-

term contract may be renegotiated during the regular price reviews. Historically, long-term contracts secured 

financing for upstream infrastructure for the exporter and handled volume risk by TOP obligations, and mitigated 

the price risk for importer countries through the lagged oil indexation mechanism. (Heren 1999; Stern 2014; 

Konoplyanik 2012)  

Scrutiny of LTCs came in the late 2000’s, as a number of factors conceived a buyer’s market for gas in Europe: the 

economic crisis caused a substantial drop in natural gas consumption, hub development in Western Europe allowed 

for more intense trade and shale gas revolution in the US created oversupply of LNG on the global market.1 Prices 

of long-term contracts turned out to be unfavourable compared to the other, more flexible sources of gas. 

Consequently, buyers started to consume the minimum amount specified in LTCs and started to enter re-

negotiations with Russian, Norwegian and Algerian gas exporting companies. The result was one-off immediate 

price reductions, increased flexibility and incorporating of indirect spot indexation to the formula. (Franza 2014)  

Literature review 

Although there is a consensus in the literature on the fact that long-term contracts have been utilizing a spot 

component to a higher degree – in Europe, 66% of gas was traded on a gas-on-gas competition basis, while only 

30% was based on oil price escalation (Heren 1999; Stern 2014; Konoplyanik 2012; IGU 2017), most academic 

sources argue that oil prices are the ones driving the European gas prices.  

There is a rich literature of natural gas long-term contract pricing in Europe. Most articles focus on the de-coupling 

of long-term contracted gas prices and natural gas traded on exchanges (so-called gas-on-gas competition). Using 

time series analysis, these articles try to establish the link between oil prices and natural gas prices in Europe or in 

other regions. However, most of these papers utilize one price indicator for Europe, which is either an exchange 

price (TTF, NBP) or the German border price of the Russian long-term contracted gas. The main conclusion of 

these articles is that it is oil that drives natural gas prices in Europe, and de-coupling of oil and gas prices happened 

only in the North American markets. 

(Asche, Misund, and Sikveland 2013) analysed the relationship between Brent crude oil, TTF, BAFA border price, 

NBP and ZEE indices and showed that there is strong correlation between the gas prices on the UK, Belgian and 

Dutch markets. Moreover, they argue that there is no independent price determination on gas markets as oil prices 

are driving both the long-term contracted (BAFA) prices and exchanges as well. (Zhang and Ji 2018) assessed the 

relationship between oil and natural gas prices in American, European and Japanese markets, specifying long 

memory model. They found that decoupling occurred in the American markets both on short and long term, but on 

European and Japanese markets only short-term decoupling can be observed, on the long run the natural gas prices 

tend to exhibit oil indexed behaviour. (Atil, Lahiani, and Nguyen 2014) discuss the pass-through of oil prices to 

natural gas markets on monthly WTI oil prices and Henry Hub gas prices. Contrary to the hypothesis of “rockets 

and feathers”, which argues that increasing oil prices have stronger effect on gas price than decreasing oil prices, 

the authors find that negative effects in the price of oil are more decisive than positive for the price of gas. (Aloui 

et al. 2014) examine the dependence of daily Henry Hub prices from WTI indices: their results indicate that oil and 

gas prices co-move in bullish periods, but decouple in bearish periods. (Erdős 2012) considers whether a separation 

of oil and gas prices took place or not by examining the US (weekly WTI for oil and Henry Hub for gas) and UK 

markets (weekly Brent for oil and NBP for gas). From 2009, due to the shale gas revolution, a de-coupling was 
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observed in US markets, but not on the UK markets. Due to lack of existing liquefaction capacity in the US, the 

price-alleviating effect of LNG can not be passed to UK markets. (Stern 2014) argues that LTC pricing was 

reflecting the market fundamentals until the 1990’s as gas was replacing oil in the primary energy mix, hence oil 

indexation was a sufficient pricing agreement. Since the 2000’s, European long-term contract pricing is no longer 

appropriate, as gas markets developed and prices are determined as the result of supply and demand. LTCs remained 

rigid, constraining market development. Although some players (Norway, Netherlands) have accommodated to hub 

pricing, Algeria’s Sonatrach seemed inflexible, while Russian Gazprom introduced hybrid pricing. (Siliverstovs et 

al. 2005) show that no market integration exists between the three major gas markets of US, European and Japan, 

so there is no global natural gas market (such as the oil market). The authors conclude that North America is not 

integrated with the other regions, but Japanese and European markets are integrated. (Panagiotidis and Rutledge 

2007) examine the oil and gas price relationship in the UK after market opening. They argue that contrary to the 

industry and academic consensus of gas-gas competition, UK gas prices are highly driven by oil price fluctuations, 

following the “rockets and feathers” effect. They argue that the oil indexation is inherent in the UK markets. (Ji, 

Geng, and Fan 2014) assess the effect of economic activity and crude oil prices on regional gas prices of US, Europe 

and Japan. Their results suggest that oil price shocks affect the European prices with a 4-month lag, due to the nature 

of LTCs. Volatility of crude oil prices affects the gas prices highly in Europe. Their results suggest that decrease in 

crude oil prices is more significant than increase in crude oil prices. (Geng, Ji, and Fan 2016b) analyse the 

relationship of oil prices and gas prices on a multi-dimensional time horizon. The authors show that prices are driven 

by long-term and short-term variables: in the US, the long-term trend is weak, while in Europe and Japan the effect 

of the trend variable is strong. This means that it is not the supply-demand equilibrium what affects the gas prices 

in Europe and Japan, but rather the crude oil price. (Geng, Ji, and Fan 2016a) assess the HH and NBP markets 

before and after the shale gas revolution. Their results suggest that after the shale gas revolution, the seasonal effect 

has disappeared on the US markets. The shale gas effect has changed the slightly upward trend of US markets to 

slightly downward, unaffecting the European markets. Gas prices decoupled in North America, but not in Europe 

from oil prices. (Lin and Li 2015) inspect the spillover effect of oil price volatility on gas markets and find that 

price spillover is existing on European and Japanese markets while volatility spillover is persistent in all markets. 

The relation is one-way: oil markets affect gas markets, but not vica-versa. (Nick and Thoenes 2014) focus on the 

main variables affecting the gas price (NCG) in Germany. They find that on the short term, temperature related 

factors and supply shocks (outage of major pipelines) affect the gas price. Additionally, they argue that on the long 

term coal prices do have a significant effect and their effect appears instantaneously as opposed to the lagged oil 

price. (Wachsmuth, Pakalkaite, and Breitschopf 2017) analyse Eastern European countries’ long term contracted 

Russian import price and show that Brent crude oil affects prices in Eastern Europe and the Baltics more than in 

Central Europe. Moreover, they argue that in more mature Central European markets the role of gas-on gas 

competition on LTC price is significant. 

Most articles examined the connection of an oil price (Brent of WTI) and a gas price indicator (Henry Hub, NBP, 

TTF or BAFA German border price. Our approach is novel in a sense (i) we considered long-term contract price 

development and price differences in multiple European countries (ii) introduced a new indicator of import 

dependence and showed its effect on LTC prices.  

 

 



   

Table 1. Main conclusions of academic articles on oil and gas price connection 

 Country Time period Frequency Prices Result 

(Zhang and Ji 2018) US, Japan, Europe 1982-2015 monthly Brent, HH, BAFA  
Oil indexation is persistent and exists 

most strongly in Europe 

(Atil, Lahiani, and Nguyen 2014) 

 
US 1997-2012 monthly HH, WTI 

Oil drives gas prices and shocks have 

asymmetric effect 

(Asche, Misund, and Sikveland 2013) UK, DE, NL, BE 1999-2010 monthly NBP, TTF, ZEE, BAFA Oil drives gas prices 

(Erdős 2012) US, EU, Japan 1994-2011 weekly HH, WTI, NBP 
De-coupling in US, oil indexation in 

UK 

(Aloui et al. 2014) US 1997-2011 daily HH, WTI 
oil and gas prices co-move in bullish 

periods, but decouple in bearish periods 

(Stern 2014) EU, Asia 2007-2013 monthly HH, NBP, BAFA 
LTCs still utilise oil indexation, but this 

does not reflect market fundamentals 

(Siliverstovs et al. 2005) EU, Asia, US 1990-2004 monthly 
HH, LNG Europe, pipe Europe, 

LNG Japan 

Strong cointegration between lng 

Europe and pipe Europe; Japan and 

Europe cointegrated 

(Panagiotidis and Rutledge 2007) UK 1996-2003 monthly Brent, NBP 
Brent and gas prices exhibit a linear 

relationship 

(Schultz and Swieringa 2013) EU 2008-2011 daily NBP, TTF, NCG, PEG 
Relationship between DA and futures 

indices – strong correlation 

(Heren 1999) UK 1995-1998 monthly HEREN index, BAFA 

Liberalization in the UK lead to 

decoupling, lower prices than oil-

indexed (no formal analysis) 

(Ji, Geng, and Fan 2014) EU, US, Japan 1997-2011 monthly 

Brent, WTI, HH, pipe EU, LNG 

EU, LNG Asia and global 

economic activity 

Oil prices have a strong positive effect 

on gas prices; oil price drop has 

stronger effect than increase 

(Geng, Ji, and Fan 2016b) US, Europe, Asia 1992-2013 monthly HH, BAFA, LNG Japan 

US markets: supply-demand drives 

prices and gas prices may affect 

international oil prices; EU-Japan: gas 

prices are driven by crude oil 

(Geng, Ji, and Fan 2016a) US, UK 1998-2015 daily WTI, Brent, HH, NBP 

US markets have decoupled, European 

markets are still oil-indexed; shale gas 

revolution has shifted the trend from 

upward to downward 

(Lin and Li 2015) US, Europe, Japan 1992-2012 monthly 
WTI, Brent HH, BAFA, LNG 

Japan 

Cointegration of Japan and European 

gas prices with Brent; no cointegration 

of oil in US markets 

(Nick and Thoenes 2014) Germany 2008-2012 weekly 

Brent, NCG, HDD, storage, coal 

price, LNG import, supply 

outages 

Short-term HDD and outage, long-term 

coal and oil prices 



   

Data and descriptive statistics 

Hub prices of gas are transparent and easy to obtain on mature European markets, but price information on 

the long term contracted gas imports is scarce and difficult to obtain. The source of long term contracted 

gas price data was the COMEXT database2 of Eurostat, which publishes volumes of gas imports from third 

countries and total sum paid for these imports. By simply dividing the total sum paid for the import of 

Russian gas with the volume imported, we obtained an estimated price for Russian long-term contract. The 

European Commission uses the same price indicator for the long-term contracted from Russia gas in their 

publication Quarterly Report on European Gas markets. However, the Eurostat database is surprisingly 

scarce, as only 11 Member States publish information on these imports.3 

Table 2 shows the development of LTC prices between 2010 and 2017 in the above mentioned countries. 

It is apparent, that LTC prices follow the same tendency in all countries. We can identify a price increase 

between 2010 and 2012, which was followed by a sharp a constant price reduction until 2016. In 2017 

however, there was an increase in LTC prices in most countries relative to 2016. Another important 

tendency that LTC prices seems to converge over the years. The lowest LTC prices generally occurred in 

Greece, Germany and Czech Republic, while the most expensive contracts were present at Bulgaria, 

Estonia, Lithuania and Slovenia. 

Table 2. LTC prices in 12 European countries between 2010 and 2017, EUR/MWh 

 

2010 2011 2012 2013 2014 2015 2016 2017 

BG 26.2 31.7 42.0 32.1 30.9 25.1 14.8 17.8 

CZ 23.1 28.7 37.9 30.4 22.2 20.9 14.8 16.4 

DE  20.7 25.7 29.5 27.6 23.6 20.5 14.6 17.0 

EE 24.1 27.1 33.6 33.5 31.9 28.8 19.4 20.0 

GR 25.5 27.4 36.2 31.3 28.4 20.3 12.6 16.0 

HU 24.6 27.0 31.4 30.0 24.7 21.9 15.1 17.2 

IT 25.8 30.1 34.7 31.1 26.1 22.8 16.5 18.2 

LT 26.1 31.9 38.7 37.5 35.4 28.2 18.1 17.7 

LV 21.9 24.7 33.4 31.8 29.3 24.3 17.6 17.1 

RO 24.8 28.2 32.7 28.5 27.5 23.9 15.5 17.8 

SI 26.9 31.2 40.8 32.1 29.0 23.5 17.1 19.1 

SK 24.3 26.6 31.5 30.4 23.8 21.4 15.0 18.0 

Average 24.5 28.4 35.2 31.3 27.7 23.5 15.9 17.7 

Range (Max-Min) 6.2 7.2 12.5 9.9 13.2 8.5 6.8 4.1 

Deviation from average  1.4 2.0 3.3 1.7 3.1 2.2 1.5 0.8 

Source: Authors’ own calculation based on Eurostat data 

In 2010 the LTC prices were relatively close to each other. The range between the maximum and minimum 

values was 6.2 EUR/MWh while the average deviation from the mean of all investigated countries was 1.4 

EUR/MWh. The difference between the LTC prices increased drastically until 2014. In 2014 the difference 

between the maximum and minimum LTC prices was 13.17 EUR/MWh while the mean deviation was 3.1 

EUR/MWh. After 2014 prices were constantly converging. It is interesting to see, that until 2016 LTC price 

increase and price convergence were closely related. This means that when long-term contracts became on 

average more expensive it resulted in price divergence between the analysed countries. The situation 

changed between 2016 and 2017, when the average price increased from 15.92 EUR/MWh to 17.69 

                                                      

2 EU trade since 1988 by CN8 (DS-016890) 
3 The countries analysed are Bulgaria (BG), Czech Republic (CZ), Estonia (EE), Greece (GR), Hungary (HU), Italy 

(IT), Lithuania (LT), Latvia (LV), Romania (RO), Slovenia (SI) and Slovakia (SK). Additionally, we used the German 

(DE) border price data published by BAFA, which shows the price of long-term contracted Russian gas at the entry 

point of Nord Stream. 
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EUR/MWh, but price convergence continued as average deviation decreased from 1.5 EUR/MWh, to 0.8 

EUR/MWh, which is the absolute lowest difference in the whole time-series.   

Table 3 shows the price difference between the Russian LTC price and TTF yearly average price. As we 

highlighted in the literature review, Russian long-term contracts introduced hybrid pricing by incorporating 

spot index such as TTF in their formulae. As a consequence, we expect that the price of LTC contracts 

should converge toward free market price that we proxied with TTF prices. 

Table 3. LTC-TTF spread in 12 European countries between 2010 and 2017, EUR/MWh 

 2010 2011 2012 2013 2014 2015 2016 2017 

BG 8.9 9.1 17.0 5.1 10.0 5.3 0.9 0.5 

CZ 5.8 6.0 12.9 3.5 1.3 1.1 0.9 -0.9 

DE 3.4 3.0 4.5 0.6 2.7 0.7 0.6 -0.3 

EE 6.8 4.4 8.6 6.6 11.0 9.0 5.5 2.7 

GR 8.2 4.8 11.2 4.3 7.5 0.5 -1.4 -1.3 

HU 7.3 4.3 6.4 3.0 3.7 2.1 1.1 -0.1 

IT 8.5 7.4 9.7 4.1 5.2 3.0 2.6 0.9 

LT 8.8 9.3 13.7 10.6 14.5 8.4 4.2 0.4 

LV 4.7 2.1 8.4 4.8 8.4 4.5 3.6 -0.3 

RO 7.5 5.6 7.7 1.5 6.6 4.1 1.5 0.5 

SI 9.6 8.5 15.8 5.1 8.1 3.7 3.2 1.8 

SK 7.0 3.9 6.5 3.5 2.9 1.6 1.1 0.7 

Average 6.96 5.39 9.72 4.04 6.39 3.36 1.76 0.15 

Source: Authors’ own calculation based on Eurostat data 

The main tendencies are very similar but some differences are identifiable relative to the Table 2. The 

average difference from TTF was 6.96 EUR/MWh in 2010 which can be considered high compared to the 

following years. The average difference of TTF and LTC was at its peak in 2012 at 9.72 EUR/MWh, but 

in 2014 it was similar to the 2010 value 6.39 EUR/MWh. This means that even between 2010 and 2014 

some converge occurred relative to TTF price. From 2014 the average difference was constantly decreasing 

reaching 1.76 EUR/MWh in 2016. We already highlighted that although the average LTC price increased 

in 2017, the different LTC prices got closer to each other in the same year. Interestingly the convergence 

towards TTF price continued as well, because in 2017 the average difference from TTF dropped further to 

0.15 EUR/MWh. So in 2017 on average there were very small differences between the average price of 

Russian LTCs and market price. Moreover, the LTC price for some countries was even lower than TTF 

prices.  

Methods 

To assess the pricing of long-term contracts we formulated two hypothesis. First, based on the notion that 

European gas markets are working in a perfectly competitive manner, we argue that the Russian long-term 

contracts are priced to the closest competitive alternative. The rationale is that Russia’s main strategy is 

long-term profit maximisation and market foreclosure. Therefore, Russia should reduce the price of their 

LTCs just below to the price of the cheapest competitive alternative to keep their market share (referred to 

as Competitive alternatives). Second, we consider that LTC prices are mainly determined by the market 

power of the incumbent – in our analysis Russia. To grasp the market power element we formulate a unique 

indicator and assess its effect on LTC prices. These two hypothesis differ mainly in the approach towards 

the working of the market: whether we assume that there is perfect competition on the European gas markets 

or Russia has significant market power and is able to influence prices to some extent.  



Competitive alternatives 

To test this hypothesis, we used the LTC price data of the previously presented 12 countries in 2016 and 

2017. The price of the closest competitive threat, referred to as “theoretical price”, is estimated as the sum 

of the price of the relevant competitive source and the transportation cost. The price of the relevant 

competitive source is obtained from Eurostat COMEXT and Quarterly Report on European Gas markets. 

Detailed methodology for calculating transportation costs on the European network is provided in (Ernst 

and Young and REKK 2017). If the hypothesis holds, then the theoretical price of the LTCs should be just 

smaller or close to equal to the yearly average price of Russian LTC for each country. 

For the Western and Central European countries,4 we considered TTF as the main competitor of Russian 

LTC. TTF is the most liquid and mature hub in Europe, so its price is ideal to act as competitive price 

signal. For the Baltic states,5 we considered the average drop-off price at Lithuanian Klaipéda LNG 

terminal. For Greece, we used LNG coming through the Revithoussa LNG terminal as the cheapest source.  

The situation is even more difficult with respect to Bulgaria and Romania. Bulgaria is almost at 100% 

percent dependent on Russian gas, with almost no alternative source. We identified the completion of IGB 

pipeline as a competitive threat against Russia, which would link Greece with Bulgaria. For this reason, we 

assumed the Bulgarian theoretical price as Greek price plus a 2 EUR/MWh transportation tariff for both 

years. Romania is linked with Hungary so we assume the Romanian price to be Hungarian price plus 

transportation cost. The fee on the Hungarian-Romanian border however is very high which gives 

unrealistic results. For this reason, we calculated with Hungarian price plus 1 EUR/MWh transportation 

tariff. 

Figure 1 summarizes the results for 2016 while Figure 2 for 2017. The figures compare the yearly average 

LTC prices reported by Eurostat and the Quarterly Report on European Gas markets (referred to as “real” 

prices) with the calculated theoretical ones.  

Figure 1. The relationship between “real” and theoretical LTC prices in 2016 

 

Source: Authors’ own calculation based on Eurostat data and REKK’s data gathering 

From the two figures it seems that pricing was entirely different in 2016 and 2017. By looking only to the 

2016 values one can conclude, that our theory seems to hold in some countries. In the Western and Central 

European countries for example theoretical price was close to “real” prices in almost all cases. In Germany, 

Czech Republic, Slovenia the difference was smaller than 1 EUR/MWh, while in Italy it was 1.05 

EUR/MWh. Larger differences are observable in Hungary and Slovakia. In both cases the “real” LTC price 

that the countries are facing are significantly lower, than the calculated theoretical price.  

                                                      

4 Czech Republic, Germany, Hungary, Italy, Slovenia and Slovakia 
5 Lithuania, Latvia, Estonia 
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In the Baltic region the theoretical and “real” price in Lithuania was within the 1 EUR/MWh range. But we 

can observe more drastic differences related to Latvia and Estonia, generally because of the very high 

transportation tariff in 2016 between these countries. The “real” LTC prices in the region were relatively 

close to each other. As we get closer to the Balkan region LTC prices become unexplainable with our 

general theory. We calculated a 5 EUR/MWh difference between the Bulgarian “real” and theoretical price. 

In 2016 the Bulgarian LTC price was very competitive relative to the other investigated LTCs, even though 

we found it difficult to determine the competitive source of gas for Bulgaria. The difference was larger than 

5 EUR/MWh in Greece too. However, it is important to note that in 2016 Greek LTC price was the cheapest 

among the investigated 12 countries and it was significantly lower than TTF price and German LTC price.  

Figure 2. The relationship between “real” and theoretical LTC prices in 2017 

 

Source: Authors’ own calculation based on Eurostat data and REKK’s data gathering 

By looking at 2016 data we can conclude that in the Western end Central European region the presented 

hypothesis holds. However, these findings seem to be accidental if we compare them with the 2017 

numbers. In 2017 (Figure 2) for all countries the calculated price is significantly higher than the “real” price 

even in Western Europe. On top of that we already identified earlier in this paper, that there was a major 

price convergence in 2017 which is visible in Table 3 as well. Most of the LTC prices were converging to 

the level of TTF prices in 2017. These findings indicate that transmission tariffs do not play an important 

role in the pricing LTCs as countries geographically far from each other face similar LTC prices in 2017. 

To conclude data indicates, that Russia indeed accommodate its pricing strategy because of the increasing 

competitive pressure, as there is a continuous convergence between LTC prices and TTF. On the other 

hand, data do not support the hypothesis that LTCs are priced as the closest competitive threat plus 

transportation cost as in practice Russian LTC prices are significantly lower that this hypothesis would 

indicate, and very small cross-country differences are identifiable. 

Market power issues in some selected countries 

Anecdotal evidences exist that pricing of Russian long-term contracts is based on the diversification of the 

importing country. We present two well-known cases to underline this idea: the commissioning of the LNG 

terminal in Lithuania and the construction of the Slovakia-Hungary interconnector. 

Lithuania 

In the beginning of 2010’s long-term contracted gas from Lithuania was one of the highest in Europe. The 

country’s natural gas supply was at 100% dependent from Russia, as Lithuania had absolutely no access to 
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alternative gas sources. The tension rose at Christmas 2010 when Gazprom announced a 15% price cut 

from the beginning of 2011 to Latvia and Estonia but not for Lithuania. 

Lithuania decided to turn towards alternative gas sources. In beginning of 2014 FSRU Independence was 

chartered for 10 years to serve as the LNG import terminal for Lithuania. The terminal allows Lithuania to 

import one and a half times of its yearly need of natural gas. The FSRU drastically lowered the market 

power of Russia in the region. Gazprom reacted immediately by granting a significant price cut to Lithuania 

in mid-2014. The price of the Lithuanian long-term contract dropped with 17 EUR/MWh between 2014 

and 2016. Based on available data, similar decrease was only observable in this period in Greece and 

Bulgaria.  

The long-term contract of Lithuania with Russia expired in 2016 and was extended with only one year. 

However, it is important to highlight that the LTC price of Lithuania was still one of the highest in 2016 in 

Europe. Part of the Lithuanian consumption is being supplied from Norway now, through long term LNG 

contract.  

Hungary 

Traditionally the Hungarian economy is highly dependent from Russian natural gas. The duration of the 

Hungarian long-term contract expired by the end of 2015, but as a result of 2016 renegotiations, unused 

TOP quantities can be consumed by 2021.  

In order to diversify Hungarian natural gas supply and provide access to Western European markets in 2012 

the final investment decision on the Slovakian- Hungarian interconnector was taken. The project was 

completed at the end of 2014. Before the completion of the interconnector, Hungary was not able to supply 

around 40% of its yearly natural gas demand from other source than Russia, but this decreased to a close to 

zero level after the completion of the project. 

We argue that the commissioning of the Slovakian-Hungarian pipeline granted advantage to Hungary in 

the renegotiation of the Hungarian – Russian long-term contract. Between 2015 and 2016 the LTC price 

cut in Hungary was 6.8 EUR/MWh, which is higher than the price decrease in Germany, Czech Republic 

and Italy.  The price cut of LTC seems to be appropriate as Hungary continues to supply most of its natural 

gas consumption from Russia while the Slovakian-Hungarian interconnector is not utilized. (Beöthy et al. 

2016) 

E-index  

We measure market power of the incumbent supplier – in our case Russia – by introducing a stylized 

indicator. Our general hypothesis that the market power of Russia in a country is determined by the 

competitive pressure of alternative sources of supply. For this reason, we created an indicator called 

Exposure-index (E-index) to measure the dependency rate of countries on Russian gas. The E-index is 

heavily based on the Leverage index concept introduced by (Kaderják 2015).  

We used the following formula to calculate the E-index: 

(1) 𝐸𝑖,𝑡 =
𝐶𝑖,𝑡−𝑃𝑖,𝑡−𝐼𝑚𝑎𝑥𝑖,𝑡

𝐶𝑖,𝑡
  

where 𝑖 represent the different countries (BG, CZ, DE, EE, GR, HU, IT, LT, LV, RO, SI, SK) while 𝑡 the 

different years (2010-2017). 𝐶 stands for the annual consumption level, 𝑃 is the annual production, while 

𝐼𝑚𝑎𝑥 is the maximum import capacity per year from non-Russian source. The domestic production 𝑃 affects 

the exposure index negatively: the higher the domestic sources of gas, lower the exposure index. Similarly, 

the alternative import capacity from non-Russian sources has a negative effect on the exposure index: the 

more alternative sources are available for a country to import, the less exposed it is to a single supplier. The 

effect of consumption is positive, but considerably weaker than the other two variables.  

Values of the E-index range between − ∞ and 1. If the E-index takes the value 1 this means that in the 

given period, the country is not able to produce any natural gas or import it form a source different than 

Russia. So, if E-index is 1, the country’s consumption is totally dependent from Russia. It is important to 

note, that by the value of 0 the country is theoretically able to sustain itself without Russian gas. This means 

that negative E-index value represent the extent of alternatives that are available for the country. 
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Table 4. E-index for 12 countries between 2010 and 2017 

 BG CZ DE EE GR HU IT LT LV RO SI SK 

2010 0.97 -0.50 -0.17 1.00 -0.55 0.53 -0.34 0.75 1.00 0.05 -1.30 -0.83 

2011 0.91 -0.70 -0.39 1.00 -0.25 0.50 -0.43 0.77 1.00 0.08 -2.88 -0.64 

2012 0.98 -3.10 -0.15 1.00 -0.29 0.47 -0.52 0.43 1.00 0.06 -3.77 -1.34 

2013 0.90 -4.84 -0.17 1.00 -0.72 0.45 -0.69 0.29 1.00 -0.02 -3.99 -2.82 

2014 0.94 -5.80 -0.49 1.00 -1.37 0.40 -0.90 0.16 1.00 -0.12 -4.50 -7.29 

2015 0.86 -5.88 -0.42 -3.18 -1.07 -0.02 -0.71 -1.53 -0.48 -0.15 -4.60 -5.84 

2016 0.86 -5.67 -0.32 -2.96 -0.80 -0.01 -0.71 -1.74 -0.38 -0.14 -4.50 -6.87 

2017 0.87 -4.13 -0.24 -3.02 -0.32 0.02 -0.71 -1.71 -0.58 -0.01 -3.96 -5.73 

Source: Authors’ own calculation 

Table 4 summarizes the values of E-index between 2010 and 2017 for all investigated countries. Based on 

dependency basically three types of countries can be identified. The first category are those states which 

even in 2010 had theoretically sufficient alternatives of Russian gas and remained in this situation until 

2017. These countries are Czech Republic, Germany, Greece, Italy, Romania, Slovenia and Slovakia. 

However, the diversification pattern can be relatively different even in these countries, as in Czech 

Republic, Slovenia and Slovakia, the E-index decreased drastically throughout the years, while in the other 

countries it remained relatively stable. The second category is those countries that were heavily dependent 

in 2010 from Russia, but managed to significantly lower their exposure. These countries are Estonia, 

Hungary, Latvia and Lithuania. The dependency of the Baltic countries decreased because of the 

completion of the Lithuanian LNG terminal, while Hungary’s situation improved because of the completion 

of the Slovakian-Hungarian interconnector. Finally, the last category includes only one country Bulgaria, 

which remained heavily dependent even in 2017 with an E-index more than 0.85. An important conclusion 

that after 2016 only Bulgaria and Hungary had an exposure index more than zero, the latter only slightly 

above this threshold. This means that in 2017 most of the investigated countries had enough alternatives to 

theoretically sustain themselves without Russian gas. This can explain why the price convergence of LTCs 

finished around 2017.  

In Table 5 we present correlation statistics of E-index. Mainly we were interested the connection between 

Russian market power (represented by E-index) and mark-ups in LTC pricing. The first column of Table 5 

shows the correlation between E-index and LTC prices in the investigated period for all of the countries. 



Table 5. Correlation between LTC prices, LTC-TTF spreads, Brent oil price and E-index 

 LTC correlation LTC-TTF correlation 

E-index Brent E-index Brent 

BG 0.71 0.83 0.84 0.65 

CZ 0.37 0.82 0.55 0.59 

DE 0.23 0.88 0.13 0.52 

EE 0.65 0.69 0.33 0.11 

GR 0.13 0.84 0.10 0.69 

HU 0.83 0.86 0.83 0.45 

IT 0.37 0.83 0.68 0.55 

LT 0.74 0.85 0.73 0.59 

LV 0.73 0.78 0.56 0.33 

RO 0.50 0.75 0.38 0.36 

SI 0.20 0.81 0.39 0.62 

SK 0.70 0.85 0.82 0.51 

Source: Authors’ own calculation 

For all the countries the correlation coefficient is higher than zero, which means that higher LTC prices 

tend to occur in those cases when the country is more dependent on Russian gas. It is important to highlight 

however that this is only a statistical connection, not necessarily a causational relationship. In the positive 

range the coefficients are relatively wide-spread, the highest connection is identifiable in Hungary with a 

coefficient of 0.83 while the lowest in Greece with 0.13. There is some connection between the earlier 

categorization based on E-index values and the magnitude of the correlation coefficients. In those countries, 

where E-index was high in 2010 the correlation seems to be higher (except Estonia), while the connection 

is weaker in those cases where countries could be theoretically independent even in 2010 (expect Slovakia).  

Of course, it is also possible that LTC prices increased or decreased not because of the change in Russian 

market power, but as a consequence of some outside factors. Probably the most important such factor is 

Brent oil price, as most of the LTC contracts are partly or fully linked to Brent oil price. The second column 

of Table 5 shows the correlation between Brent oil price and LTC contract prices. It is evident that oil price 

strongly affects LTC prices, as the smallest correlation coefficient is 0.69 and for most of countries this 

value is more than 0.8. If E-index correlates with Brent oil price than it is possible that even with the large 

correlation coefficients, there is no causational relationship between E-index and LTC prices. To answer 

this question more sophisticated regression analysis is needed. 

As our general question is that how Russian market power can influence pricing of the LTC contracts we 

focused our attention toward analysing the LTC-TTF spread. The advantage of this variable, that it 

implicitly controls for general natural gas market factors. So, with this specification we directly investigate 

what factors influence mostly the mark-up between market price (TTF) and the negotiated LTC prices. By 

looking at Table 5 (3. and 4. Column) we can see that the correlation between the spread and E-index are 

similar as it was in the raw case, the average correlation for all countries even increased from 0.51 to 0.53. 

We can also see however, that the connection between the Brent price and the spread is much lower than it 

was with the original LTC prices. This decrease may have occurred because Brent is linked with LTC 

prices, but theoretically is should not affect the LTC-TTF spread. That we can still see moderate positive 

correlation can be the result of the fact, that LTC prices are directly and TTF price is indirectly (through 

Asian LNG prices) are linked with oil price. These findings strengthen the hypothesis that Russian market 

power indeed have some effect on LTC pricing. To get more convincing result in the next section we 

conducted regression analysis to test the effect of E-index on LTC prices. 

Multivariate panel regression 

In our multivariate analysis, we ran some country fixed effect panel regressions on the data of the 12 

countries. The main idea of the specification is that the estimation is based on within country variations. 

Our main specification was the following: 

(2)  𝑙𝑡𝑐𝑖,𝑡 =  𝛼 +  𝛽1 ∗ 𝑒𝑖𝑛𝑑𝑒𝑥𝑖,𝑡 +  𝛽2 ∗ 𝑏𝑟𝑒𝑛𝑡𝑖,𝑡 +  𝜈𝑖 + 𝜌𝑡 + 𝑢𝑖,𝑡   
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where 𝑙𝑡𝑐 is the long-term contract price in EUR/MWh, 𝑒𝑖𝑛𝑑𝑒𝑥 is the indicator that was defined in equation 

(1), 𝑏𝑟𝑒𝑛𝑡 stands for the price of a barrel of crude Brent oil in EUR/barrel, 𝜈𝑖 is the country-fixed effect, 𝑡 

represents a linear time trend6, while 𝑢𝑖,𝑡 is the error term. The inclusion of the time trend is not obvious as 

in theory it controls for unobserved time-specific factors, that affect LTC. On the other hand, it is possible 

that the time trend measures Russian market power loss better than our proposed E-index,7 which can result 

in the fact, that the coefficient of the time trend incorporates the effect that we want to measure by the E-

index. For this reason, we estimated specification with and without the inclusion of the time trend. In all 

regressions standard errors were clustered at country level.  

We estimated a similar type of regressions for the LTC-TTF spread. These types of specifications can better 

account for general natural gas market characteristics. The notations are similar than in (2), while 𝑡𝑡𝑓 stands 

for the yearly average TTF price. 

(3) 𝑙𝑡𝑐𝑖,𝑡 − 𝑡𝑡𝑓𝑡 =  𝛼 + 𝛽1 ∗ 𝑒𝑖𝑛𝑑𝑒𝑥𝑖,𝑡 +  𝛽2 ∗ 𝑏𝑟𝑒𝑛𝑡𝑖,𝑡 + 𝜈𝑖 + 𝜌𝑡 + 𝑢𝑖,𝑡 

Table 6 summarizes the results of the above-mentioned specifications. (A), (B) and (C) stands for the cases 

when the dependent variable was the raw LTC price. The simple regression in which we did not include 

any control variables shows that dependency has a huge 1.95 EUR/MWh effect8 on LTC prices. This result 

is misleading however because we haven’t controlled for the effect of Brent oil prices and other market 

factors. By including Brent into the equation the coefficient of E-index decreases to 0.38 EUR/MWh and 

becomes only marginally significant on a 5% level (p=0.053). This change seems to support the hypothesis, 

that the large correlation that we observed between E-index and LTC prices are partly the result of statistical 

co-movement. On the other hand, E-index still seems to have some effect on LTC price. In (C) we included 

a linear time trend as well into the estimation, which turned the coefficient of E-index negative but this 

result is not significant. 

 

Table 6. Regression results with LTC price as dependent variable 

 

VARIABLES 

(A) 

LTC 

(B) 

LTC 

(C) 

LTC 

Eindex 
1.949*** 

(0.373) 

0.386* 

(0.178) 

-0.438 

(0.258) 

Brent  
0.327*** 

(0.0226) 

0.278*** 

(0.0163) 

Time trend included  NO NO YES 

Observations 96 96 96 

R-squared 0.141 0.652 0.722 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

This above presented three results allows us to draw some preliminary conclusions, but the model does not 

control for important outside factors. These first regression results suggest that E-index may matter in LTC 

pricing however there are some contradictions between the result with and without the inclusion of the 

linear time trend.  

                                                      

6 The inclusion time fixed effects would be theoretically better solution, but because of the low observation numbers 

finding significant effects with time-fixed effects would be close to impossible. 
7 For example, an effect of a new infrastructure affects LTC prices at a later period not at the completion time.  
8 The difference in LTC price between a country with 0 and 1 dependency based on E-index. 



In the other specifications we tried to control for natural gas market factors by subtracting TTF price from 

the LTC prices (Table 7). In these specifications we made a regression with (D) and without (E) the 

inclusion of Brent oil price too. The observed patterns are similar to the raw LTC price case with the only 

difference, that as it was expected, by explaining the spread, Brent oil price pays a much smaller role in 

magnitude. Based on our controlled regression (E) the spread is 0.6 EUR/MWh higher in those countries 

which are totally dependent relative to those who can theoretically manage without Russian gas.  

This 0.6 EUR/MWh effect can be considered quite large in magnitude. To put this value into context the 

average deviation from the mean LTC prices between 2010-2017 for all countries were 2.0 EUR/MWh. 

This value can be considered as an average relative difference between the LTC prices of different 

countries. This means, that after controlling for Brent price we were able to explain more than one quarter 

of this deviation with our E-index variable, that we consider as a proxy for Russian market power. 

However, it is important to treat this result with scepticism. As we highlighted in the specifications this 

result probably incorporates independent time related effects as well, as no time trend were included. This 

means the effect of E-index is probably overestimated. With the inclusion of the time trend (F) the effect 

of E-index disappears similarly to the raw LTC price estimation as its coefficient becomes insignificant. In 

this case however it is highly possible, that the time trend incorporates the market power effect that we 

wanted to proxy with E-index. For this reason, the zero effect that we measured in (F) is probably an 

underestimation. 

  

Table 7. Regression results with LTC-TTF spread as dependent variable 

VARIABLES 
(D) 

LTC-TTF 

(E) 

LTC-TTF 

(F) 

LTC-TTF 

Eindex 
1.030*** 

(0.241) 

0.574** 

(0.200) 

-0.161 

(0.215) 

Brent  
0.0953*** 

(0.0218) 

0.0516*** 

(0.0159) 

Time trend included NO NO YES 

Observations 96 96 96 

R-squared 0.136 0.285 0.477 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

We also included additional control variables into our regression models, such as the share of Russian gas 

in natural gas import, or remaining years from the current LTC contracts9 but none of these additional 

variables turned out to be significant, so we do not report these results in detail.  

To summarize in our regression analysis, we were able to draw two important conclusions. First that the 

Brent oil price still matters. In all of our specification its coefficient was significant, even when we tried to 

explain the LTC-TTF spread. The inclusion of time trend did not change this fact in any case. This means 

that even in a period, where oil indexation is being replaced the role of oil remains important through direct 

channels: as in some countries at least partly oil indexations remained in place and indirect channels: the 

hub price itself is affected by oil price. This result is in line with the general consensus of the literature. 

Additionally, we found weak evidence that dependency rate affects the LTC price of a country. Based on 

our regression analysis we measured a difference of 0 to 0.6 EUR/MWh between the LTC mark-up of a 

totally dependent and fully independent country. Our theoretical maximum effect (0.6 EUR/MWh) can be 

considered relatively high as it accounts for more than one quarter of the average deviation from the mean 

of LTC prices of all investigated countries in the whole 2010 to 2017 period. 

                                                      

9 We did not face collinearity problem with time trend for example as several renegotiations and contract extensions 

occurred within the investigated time frame 
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Conclusions 

Our research presents evidence that the pricing of the Russian LTC contracts and the related EU gas 

wholesale pricing is transforming. We also showed that the role of Brent remained a very important price 

determinant of Russian LTCs. We assessed whether Russia behaves in a competitive manner, i.e. pricing 

its long-term contracts to the closest competitive thread. Our results are inconclusive for this hypothesis, as 

only 2016 results for Western and Central European countries support this idea. 2017 data exhibit intense 

convergence to TTF prices, regardless of the price of the closest alternative source.  

Our novel index of Russian import dependence was tested on the panel data of 12 countries. The index had 

limited but significant effect on the absolute value of LTC prices. The effect of the index was more 

pronounced in relation to the spread of TTF price and the LTC price. We measured that by increasing the 

E-Index from the perfectly independent case (0) to the perfectly monopolistic case (1), spread of LTC and 

TTF prices would increase by 0.6 EUR/MWh. This effect is quite large, as the average deviation of the 

LTC prices is around 2 EUR/MWh. Hence, we concluded exposure to a single supplier has strong effect on 

the long-term contracted gas price. However, this value is probably overestimated, because we were not 

able to control for all external factors, and due to data unavailability, it was not possible to assess all Russian 

long-term contracts. In some model specifications which included a time trend, E-index turned out to be 

insignificant.  

The analysis supports the notion that infrastructure diversification and multiple sources of supply enhance 

competition and help to curb the market power for incumbent players.  
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