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Overview
The views expressed in this paper do not represent that of Statoil nor any of its affiliates 
The pricing spread between West Texas Intermediate crude and Brent Crude has followed a rather regular path up until quite recently when the spread widened to over $20 dollars.  There has been much speculation as to both the reasons for this spread and the solutions as well.  The spread between WTI and Brent has large implications for international oil companies considering whether to invest in North America or Europe as well as traders and refiners.  
The questions the WTI/Brent price spread brings up is:

1. Is the price difference a result geopolitical concerns

2. Is the price difference due to difference in supply and demand

3. Is the price difference a result of bottlenecks in crude movement infrastructure  
Methods
The data to analyze the WTI/Brent Price spread was collected from Reuters Trader for Commodities, Bentek, and the US EIA.  The goal was to find a strong statistical correlation between the crude price spread and another variable be it total Cushing storage, Cushing storage excess capacity, PADD 2 total crude quantity, and PADD 2 crude stocks.  
Results
From a statistical view, the total physical stocks at Cushing vs. the WTI/Brent spread showed the strongest correlation at .63.  If the 3rd minus 1st month WTI/Brent spread is measured against Cushing total crude stocks the correlation falls to .56.  This is still a convincing connection between the change in crude stocks in Cushing and the difference between WTI and Brent pricing. The lowest correlation of .23 was obtained by looking at PADD 2 total crude quantity vs. WTI/Brent spread.  This would be expected as PADD 2 is quite a large area and some of the crude entering PADD 2 will be bound for other PADDs.  When looking at the physical amount of crude being held in PADD 2 vs. WTI/Brent spread we have a correlation of .57 which is a bit surprising as PADD 2 is not just Cushing but also Patoka, Wood River, Steele City, etc.  Our results show us that from a statistical correlation point of view, the spread between WTI and Brent is best explained by the total amount of crude held at Cushing.
Conclusions

What is seen is that the problem with the depression of WTI prices is multifaceted.  On one hand, the price is a reflection of the high quantity of crude stored in Cushing which leads to lower prices.  This falls in line with general supply and demand theory.  In a free market it would be expected that the low price of crude in Cushing would create arbitrage and refiners in the US gulf Coast would draw on those stocks.  The problem is the crude export capacity out of Cushing is severely limited due to the fact that all pipelines to Cushing bring crude in, not out.  This creates a massive stock build-up when refining runs are low and thus depressing prices.  In 2013/2014, 2 pipelines with a combined capacity of 700 kbd will come online and take crude from Cushing to the US Gulf Coast.  In addition, the Keystone XL pipeline which has a 500 kbd capacity from PADD 2 to the US Gulf Coast will be completed in 2014.  These 3 pipelines will help move the excess supply out of Cushing and to the Gulf Coast so that in theory, WTI and LLS will be in parity minus transportation costs.  This should in theory also make WTI and Brent reach parity minus transportation costs as well, thus enabling a more sound oil pricing environment in the United States.

When looking at the non-quantative reasons behind the WTI price depression a few different factors are used to explain this phenomenon.  With the WTI price depressed, PADD II refinery margins incentivizes high refinery throughput, but with incremental supply additions from Canadian oil sand production and US domestic shale oil, the net effect on Cushing is that of oversupply. Additional oil production is thus finding its way into landlocked Cushing without enough off-take from the regional refinery complex helping to depress the WTI price relatively to international benchmarks, such as Brent. 

This brings forth the question: why do oil companies continue to ship oil from the PADD III area up to Cushing given the wide price disparity between the two regions and a negative arbitrage? First of all, as already mentioned, the low price of oil in PADD II boost refinery margins, but that alone is certainly not enough to justify sending crude in that direction. An additional source of profit comes from the contango play. By increasing crude stocks in Cushing until the spare capacity dwindles, one can use the crude oil to make money on the extreme time spread that is occasionally witnessed in the WTI market. 

Further, we would like to highlight the non-linearity of the relationship between Cushing stocks and the WTI / Brent spread. When tank farms in Cushing are operating on low utilization rates we do not necessarily find a strong relationship, but as inventory levels starts to close in on capacity limits the relationship between inventory and WTI / Brent spread increases. This makes perfect sense since a high level of spare capacity reduces the fear of ending up in a squeeze. 

Lastly there might be an additional effect, which is transitory in nature, aggravating the WTI / Brent spread. As the WTI has become increasingly disconnected from global oil markets, activity in the WTI NYMEX paper market has to some extent migrated over to the Brent ICE market. This would constitute additional sales pressure on the WTI while simultaneously exerting extra buying pressure on the Brent market. The total effect is hard to quantify as the data is not published but reportedly several large trading houses has made this transition. 
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