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Overview
The majority of liquefied natural gas (LNG) has been and is still sold under confidential, bilateral long-term contracts. While it is generally accepted that contracted LNG prices (particularly in Asia) are indexed to crude oil, actual prices, contract terms and price revision clauses are not public. Siliverstovs et al. (2005) examine LNG prices in Europe, but they ignore the possibility of regime change. If econometric analysis is attempted without accounting for structural change, parameters will be biased and statistical relationships may appear spurious. Theoretical work by Brito and Hartley (2007), Ikonnikova (2009) and Hartley (2013) has examined the interplay of the spot market and bilateral contracts but ignores the role of contract revision. Understanding changes in contract terms may provide indicators about how pricing will change as a spot market continues to develop. 
In this research, I undertake a systematic examination of the link between LNG and crude oil prices using customs data for thirteen major importer—exporter relationships. I apply recent techniques for detecting unknown structural breaks in cointegrating regressions and focus on characterizing structural changes and in particular 1) what underlying contract terms are, 2) when contracts are revised, 3) how contracts differ by country and 4) whether LNG prices have begun to decouple from oil prices as spot trade volumes increase. 
Methods

I use customs data from Japan, South Korea, Taiwan and Spain to calculate monthly average LNG prices by country of export. Monthly data are available beginning in 1988 for Japan, and around 2000 for the other countries. I empoly a Dynamic OLS model of cointegration and detect structural breaks with sup-Wald and sequential tests as in Bai and Peron (1998) and Kejriwal and Perron (2008, 2010).
Results

First, there is strong empirical evidence that LNG prices in all four countries are indexed to crude oil and that Japanese LNG pricing did use S-curves through the mid-2000’s. 
Second, contracts have been revised over time, particularly in Japan, where S-curves were eliminated in the late 2000’s. Contrary to prior expectations, the Fukushima disaster does not seem to coincide with extensive contract revisions. Indeed, only one contract out of the twelve was revised at that time. This might indicate that revisions are triggered more by exogenous price shocks than quantity shocks. 
Third, there appears to be considerable heterogeneity in the way a crude oil benchmark is constructed for each contract. For example in Japan, Indonesian LNG is priced off of a crude oil benchmark in the current month, while American LNG is priced off of crude oil prices three months prior.  Qatari LNG prices appear to track oil prices six months prior. 
Fourth, while all contracts entered into by Asian buyers appear to have similar pricing terms, those in Spain are different. In particular, Spanish contracts appear to have a much weaker degree of indexation to crude oil prices.
Conclusions

As expected, LNG prices appear to be strongly linked to crude-oil prices, despite the recent emergence of a more robust spot market. This makes sense since gas is a substitute for crude oil products, particularly in Asian power generation. Nevertheless, contracts are not uniform, and many Japanese appear to undergo substantial revision over time. 
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