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Overview
This paper investigates changes in stability of energy prices, and the consequences of instability on hedging energy
price risk exposure. A period of economic recession and expanding energy supply from the shale oil and natural gas
revolution has transformed energy markets. We provide evidence that in the current regime, oil and natural gas
prices in Europe and the US has become unstable. Short run volatility in price spreads is lower, but the persistence in
deviations from mean spreads has increased. This is consistent with previous findings on increased energy market
segmentation, especially between the US and rest of the world. We show that the reduced stability has important
consequences for energy risk exposure and price hedging opportunities, with reduced ability to hedge long-run
energy price risk within the energy markets.

Methods
For our analysis, we use Brent (North Sea) and WTI (US) oil price indices, and UK (National Balancing Point,
NBP) and US (Henry Hub) natural gas prices. These prices reflect liquid energy markets, and contain important
information on supply/demand conditions for energy. Our data set consists of daily observations of spot prices from
01.01.1997 to 31.12.2015, in total 4957 observations for each price series. First, we assess the data on oil and natural
gas in the US and European market, by transforming prices to an energy equivalence basis ($/MMBtu). The
transformed series is presented in Figure 1 and is further used to calculate the relative prices (log of price ratios) for
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the price stability analysis. Stability is tested using cointegration and we define partially stable (
) and unstable relationships using a hypothesis test.
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Figure 1. Price of Energy, Oil and Natural Gas in US and Europe

Results
Our data analysis shows that there is a change in price relationship between 2009 and 2010, and consequently we
split the sample at the end of 2009 to compare characteristics over the two periods of interest. The results show that
all price spreads are stable for the 1997-2009 period, with the EU market being perfectly stable, and the natural gas
(NBP/HH) being perfectly stable (although with less certainty). Energy prices in the current decade show very little
evidence of any stability. In this period, the EU market (Brent/NBP) display strongest evidence for stability.

Table 1. Stability tests (p-values)

1997-2009
𝐻𝐻0 : 𝛽𝛽 = 0

𝐻𝐻1|0 : 𝛽𝛽 = 1

2010-2015
𝐻𝐻0 : 𝛽𝛽 = 0

𝐻𝐻1|0 : 𝛽𝛽 = 1

Brent/WTI

0.000

0.001

Part. stable

0.257

-

Unstable

Brent/NBP

0.001

0.520

Perf. stable

0.096

0.084

Part. stable

WTI/HH.

0.024

0.056

Part. stable

0.291

-

Unstable

NBP/HH.

0.000

0.122

Perf. stable

0.104

-

Unstable

Further, we do a cointgration test in the full system over the two periods. Our results indicates that in the first sample
period, exposure to any one of the prices requires only one of the other prices to eliminate the long-run price risk
exposure (assuming short exposure is possible). In the second sample, one would need exposure to all other prices to
eliminate the long-run risk.

Conclusions
Energy markets are now substantially different from what we observed in the period leading up to the financial crisis.
Prior to the 2009 financial crisis, energy prices shared the same stochastic trends that resulted from the strong
demand for commodities. As a result, energy prices were stable and the risk factor was the aggregate demand.
However, the recession and the surge in available oil and natural gas in the wake of the US shale revolution has led
to more segmented energy markets. Using daily prices of two oil indices (Brent and WTI) and two natural gas prices
(NBP in the UK, and Henry Hub in the US), we find that energy prices are less stable now than before the financial
crisis.
This increased instability has consequences for dealing with exposure to energy price risk. Before 2010, exposure to
any of the energy prices required hedging in one of the other prices in order to hedge the long run risk. In essence,
there was one market for energy. Following 2009, more segmented energy markets means this is no longer the case.
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