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Overview

In the last couple of decades numerous reports and articles have been written on LNG industry. However, only a handful of academic papers touched upon the dynamics behind LNG spot price mechanism. Given the fact that the long term LNG contracts are linked to oil and/or hub-based pricing, an interesting question is which determinants drive LNG spot prices in world markets. This paper examines the effects of LNG and natural gas contract prices, crude oil, coal and charter prices, heating and cooling degree days, and industrial production indices on LNG spot prices in the largest LNG market in the world (Japan), largest LNG trading hub in Europe (U.K.), and in the largest LNG re-exporting hub (Spain) by employing an Error Correction Model.
The organization of our paper is as follows: After the introduction the second section presents the puzzle and the framework of the research. Section 3 describes the data set and characteristics of the time series. The next section gives a general view of the associated literature and locates this research within the discipline. Methodology and test results are reported in Section 5, and the paper concludes with policy conclusions and recommendations for further research.
Methods
Bai-Perron Structural Break Test
Augmented Dickey-Fuller and Breakpoint Unit Root Tests

Engle-Granger and Johansen Cointegration Tests

Granger Causality Test

Error Correction Model

Results

1) In Northwest European markets LNG spot price is cointegrated with long-term natural gas contract, crude oil, and charter prices. Among these determinants, however, only crude oil price emerges as a driving force on LNG spot price. We do not find any evidence that long-term contract gas price has any role in shaping LNG spot price in the short run. The long run cointegration between these two price series of the same product is secured through oil prices.

2) In Southwest European markets LNG spot price is cointegrated with crude oil, charter, and NBP spot prices but only NBP spot price has a causal impact on it.

3) In Japanese market, on the other hand, we find that LNG spot price is principally driven by charter and NBP spot prices, and not directly by crude oil and LNG contract prices. The significant coefficient for heating degree day deviations suggests that unexpected extremely cold temperatures also drive LNG spot price up in the short run.

4) Although it is sometimes seen as a substitute for natural gas in electricity generation, we find no cointegration between LNG and coal prices in any market in the world. Although per MMBtu price of coal is much cheaper than LNG, the tendency towards cleaner energy resources moves countries away from coal.
Conclusions

Despite all deregulation endeavors and increased ratio of hub-based pricing in Europe, it is interesting to see that oil price is still the main dynamic behind LNG spot prices. This research uncovers price cointegration in Northwest and Southwest European hubs and it reaches the conclusion that it is NBP price that drives LNG spot price in Southwest Europe and not the oil and/or charter prices. In order not be significantly influenced by the fluctuations in weather and hence demand, it is necessary that Japan invests in its gas pipeline network and uses its underground storage facilities more effectively. 
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