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(1) Overview

In this study, we develop a structural vector aegogssive model (VAR) for the German natural gasketa
Our setup allows us to analyze the determinantseohatural gas price in a comprehensive framewdikillustrate
the usefulness of our approach by disentanglingtfeets of different fundamental influences on geses during
three recent supply interruptions: the Russian-ldiaia gas dispute of 2009, the Libyan civil wa2idil1 and the
withheld Russian exports in 2012. Our results sttt the natural gas price is affected by tempegagtorage and
supply shortfalls in the short term, whereas tmgiterm development is closely tied to both cruidl@md coal prices.
Moreover, the historical supply shortfalls inveatied had only limited impact on gas prices and édait to explain
the price movements during these periods. Thidrftnduggests that market power of Russian gas &eqgdras been
historically overestimated.

(2) Methods

Our data set comprises weekly data within the pefiom January 2008 to June 2012. It consists ohfaa
natural gas wholesale prices, the Brent oil ptilce,North-Western-European coal price, heatingekegelated data,
gas storage data, shortfalls of gas supplies t&timepean market and European LNG import data. &3 to the last
two variables on a European rather than on a Gelevah since the major European gas markets gidyhi
interdependent, as shown by Robinson (2007) andi@&ch (2012).

Structural VAR models have been applied in pargictdr the modeling of crude oil markets (e.g.jdland
Murphy (2010)). With regard to the market for natgas, this empirical setup allows us to capthesendogenous
interaction among gas prices and storage flowsedlsas cross commodities effects. This clearly espnts an
enrichment of empirical research on gas marketpr&sous approaches, for example Brown and Y &&08), Mu
(2007) or Ramberg and Parsons (2012) treat gastiornes and alternative commaodity prices as exogsndgth
respect to gas prices. However, we neverthelessiatéor the exogenous character of some gas geataminants
(e.g., weather conditions) by introducing instaetaus and lagged restrictions in the VAR framewaripulse
response analysis and forecast error variance dexsition are applied to investigate the magnituatkthe time
horizon of different drivers of gas prices.

Moreover, we follow the approach of Baumeister Kilén (2012) as we draw upon the structural
innovations generated by our model to disentargiecontribution of various gas price determinanisnd periods of
supply shortfalls. For this purpose, we extractabiial sequence of the relevant structural shankssimulate their
impact on gas prices in the subsequent periods.

(3) Results

The impulse responses of the natural gas priceslisawits forecast error variance decompositi@n ar
consistent with economic reasoning: Extraordinard eveather results in an immediate and strongee in the
natural gas price. The structural response funstadso provide evidence of significant interdepeciss among
energy commodities, since the price of gas resppodsively to shocks of both oil and coal prices.

In the short run, supply disruptions and unexpkttenperature deviations are of major importancétie
natural gas price. However, the impact of theselshbas only transitory character. For longer iz the forecast
errors of gas prices can be explained more prgdsetievelopments related to the coal and oil markterestingly,
coal prices exhibit at least equal explanatory pdaegas price variations than the oil price dddss finding
guestions the strong focus on oil market variabkedeterminants of gas prices in previous gas rhezkearch. We
attribute the strong interdependency of coal armdngarkets to the physical substitution potentighinithe power
sector.

The historical disentangling of contributions tegaice variation reveal that supply shortfallsache fail to
explain all gas price variation during periods @ply interruptions, as some of the discussed filsroccurred
simultaneously with extraordinary demand conditidftsese conditions comprise both extremely low terafures and
precautionary demand resulting from the anticipatibfurther supply interruptions. Consequentlyriltiting the price
movements of these periods exclusively to supple-siffects clearly overestimates the impact of sugiportfalls on
gas prices.



(4) Conclusions

The empirical results emphasize the importanceotif bupply- and demand-side gas price determinants.
Consequently, attempts to improve the security @fn@n gas supplies should not only focus on sugiplge
measures, but could also address flexibility ogtion the demand side of the market. A further esttgnof
temperature-indexed interruptible contracts foustdal customers could be a conceivable measuarget demand
flexibility. Alternatively, modifications in the guent market design for gas storages could keegetfailities available
despite narrowing seasonal price spreads. Withrdeigafuture econometric modeling of gas markets,structural
VAR approach emphasizes that accounting for th@geadous interaction of gas market fundamentalsinvah
multivariate framework provides deeper insightgas price determinants than previous research lmasatlernative
econometric models. Thus, future investigationas grice drivers and of the interaction of gas maviriables should
take place within a structural VAR framework.
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