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The US Tight Oil Revolution: The Hype 	

§  Robin West (PFC Energy): ‘the energy equivalent of the Berlin Wall coming down. 

Just as the trauma of the Cold War ended in Berlin, so the trauma of the 1973 oil 
embargo is ending now’. 	


	

§  Ed Morse (Citigroup):  ‘the growing continental surplus of hydrocarbons points to 

North America effectively becoming the new Middle East by the next decade’ 	


§  Ed Morse (Citigroup): ‘Some producer countries ….those suffering most acutely from 
the  resource  curse  may  see  their  leadership  come  under  heightened  pressure  for 
economic and political  reform,  as  revenues gradually  diminish,  raising the risk of 
creating new failed states in the process’. 	


	

§  IEA: ‘The supply shock created by a surge in North American oil production will be 

as transformative to the market over the next five years as was the rise of Chinese 
demand over the last  15’ (note: between 1997 and 2012, Chinese oil  consumption 
increased from less than 4 million b/d to more than 10 million b/d)	


	

§  Philip Verleger: ‘the low price of natural gas is going to drive oil from the market. Oil 

in the US is going to have a ‘Kodak Moment’.’ 	




Structure of Presentation	


§  The Record so Far	


§  US Tight Oil in the Global Context	

	

§  Uncertainty Remains the Name of the Game	


§  Beyond the Supply Shock	


§  Conclusions	




The Record So Far: The Things We Know	




US Liquid Production Growth Been Impressive	
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§  From a negative annual growth in 2008, US added around 1 million b/d in liquid 
production in 2012 and similar growth expected for 2013	


§  US revolution not only about crude production, but also NGLs (annual average 
growth of 150,000 b/d between 2009 and 2012)	
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Source: Energy Aspects	




Growth Thanks to Two Major Shale Plays	
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§  Share of tight oil out of total crude production increased from 2.5% in 2003 to 
over 40% in 2012	


Source: Energy Aspects	




Much of Crude is Super Light	
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Dislocated Benchmarks	
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§  Due to infrastructure constraints US and Canadian crudes became disconnected 
from global benchmarks resulting in availability of highly discounted crudes	


§  Infrastructure constraints mostly overcome through investment in new pipelines, 
railways, barges, and reversal of key pipelines	


Source: Energy Aspects	




Export of Petroleum Products	


§  Net imports of gasoline has fallen to low levels while US has become a big net 
exporter of diesel	
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US Turned into Net Exporter of LPG in 2012	
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US LPG Exports, 1000 b/d	


Source: EIA	




Supply Improvements Accompanied with Decline in  Liquid 
Consumption	
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§  Year-on-Year change in total oil demand has turned negative (annual average 
decline of 230,000 b/d between 2009 and 2012)	


§  Decline is across all products including gasoline which peaked in 2007	


Source: Energy Aspects	




Impact of Revolution Not Felt at the Pump Yet	
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U.S. Retail Gasoline Prices (Dollars per Gallon)	
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U.S. No 2 Diesel Prices (Dollars per Gallon)	


§  Discounted crude prices have not been passed to US consumers	

§  Boost in the profitability of some refineries	


Source: EIA	




Reduction in Oil Imports	
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§  US crude imports fell from 10.1 to less than 8.5 mb/d between 2005 and 2012	

§  Petroleum share of trade balance fell marginally but still high  	
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The Enablers of this Robust Performance	


§  No shale revolution without high oil price	


§  Hydraulic fracturing key enabling 
technology	


	

§  But other US specific factors were also 

important	

§  Private ownership of underground resources	

§  Strong logistics and oil service providers	

§  Well functioning capital markets and cheap 

cost of credit	

§  Liquid futures markets allowing producers 

to hedge production	

§  Heightened political risk in many parts of the 

world	

	

§  Enablers	


§  Quality of reserve base	

§  Turn activity into sustainable business model	

§  Continuous improvement in technology	

§  Access to new plays	

§  US policy (enabler or disabler)?	


2013 | May North America Quarterly 
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Fig 140: Summary of 2013E oil hedging profile for US Independents  

 Total % Hedged  % Swaps 
 Price 
$/bbl 

 % Puts  % Collars 
 Floor 
$/bbl 

 Ceiling 
$/bbl 

Antero Resources -- -- -- -- -- -- --
Berry Petroleum 60% -- -- -- 60% 90.15 106.16
Bill Barrett Corp 65% 65% -- -- -- 98.02 --
BreitBurn Energy 77% 66% 93.87 7% 4% 77.00 90.00
Carrizo Oil & Gas 85% 21% 93.55 -- 64% 87.32 105.67
Chaparral Energy 70% 17% 96.78 -- 53% 99.94 114.26
Chesapeake Energy 85% 85% 95.45 -- -- -- --
Cimarex Energy 35% 35% 96.13 -- -- 85.00 102.31
Comstock Resources 84% 84% 98.67 -- -- -- --
Concho Resources 70% 70% 95.67 -- -- -- --
Continental Resources 64% 64% 96.24 -- 0% 86.92 99.46
Denbury Resources 79% -- -- -- 79% 80.00 111.90
Energy XXI 82% -- -- -- 82% 73.57 105.63
EP Energy 89% 60% 103.52 -- 29% 98.93 104.22
Exco Resources 44% 44% 94.05 -- -- -- --
Forest Oil Corp 53% 53% 95.53 -- -- -- --
Goodrich Petroleum 64% 64% 94.50 -- -- -- --
Linn Energy 86% 76% 94.97 10% -- -- --
MEG Energy Corp -- -- -- -- -- -- --
Newfield Exploration 89% 5% 97.49 -- 84% 95.00 114.81
NFR Energy 65% 65% 89.50 -- -- -- --
Oasis Petroleum 76% 25% 96.39 -- 51% 90.20 104.97
PDC Energy 61% 32% 92.97 -- 29% 89.41 100.32
Penn Virginia 69% 69% 96.67 -- -- -- --
Plains E&P 95% 40% 109.23 30% 25% 100.00 124.29
Range Resources 89% 59% 96.73 -- 30% 90.60 100.00
Samson Resources 83% 83% 92.45 -- -- -- --
Sandridge Energy 80% 80% 98.31 -- -- 90.20 100.00
Stone Energy Corp 65% 65% 99.64 -- -- -- --
Swift Energy 21% 21% 94.46 -- -- -- --
Venoco, Inc 66% 15% 106.52 -- 51% 90.00 102.47
W&T Offshore 43% 43% 101.84 -- -- -- --
Whiting Petroleum 71% 9% 98.50 -- 62% 85.63 113.95
WPX Energy 59% 59% 100.52 -- -- -- --

 2013E Oil Hedges 

 

  

Source: Company reports, Energy Aspects. 

2013E oil hedging profile for selected  	

US Independents	


Source: Energy Aspects	




The US Tight Oil Revolution in Global Context	




US Supply Shock Being Offset	


§  Looking at world of oil supplies from prism of US gives impression of ‘oil 
abundance’	


§  US helped offset decline in non-OPEC somewhere else	


Year-on-Year Changes in Non-OPEC Supply	
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North Sea, while we are constructive on Norwegian production towards the end of the decade, the 
timing of the start-up of the new fields is such that they are unlikely to make substantial contributions 
to help offset the very steep decline rates in the underlying basin during the IEA’s forecast period. 

IEA's estimates of Brazilian output, mb/d  

 
The IEA’s outlook on OPEC production and global oil demand are also interesting, in that, despite the 
highly optimistic picture on supplies (including Iraq) painted in the communique by the IEA, the call 
on OPEC crude is left unchanged at nearly 30 mb/d in 2017 and pegged at 30.4 mb/d in 2018, which 
would be broadly in line with the Group’s current quota. At the same time, the IEA also believes that 
effective OPEC spare capacity will rise above 7 mb/d by 2015 and then drop to 6.4 mb/d by 2018. We 
find it hard to reconcile these figures. Should spare capacity be as high as the IEA believes, it would 
undoubtedly put downward pressure on global oil prices, which would put a large chunk of high cost 
production at risk. The ability of prices to balance the market through incentivising demand and 
supply changes should never be underestimated, even though they tend to work with a time lag. 
Moreover, it is equally hard to reconcile the fact that OPEC countries like Saudi Arabia and UAE 
continue to bring on new projects, if they believe that the call on their crude will remain flat or decline 
over the next five years, simply to put it straight into spare capacity. 

The Brent-WTI Spread: The Reconnection of WTI to Global Benchmarks 

As the tug of war between the weaker macroeconomic (and oil demand) data and some worsening in 
supply conditions outside the US continue, the market attention has shifted to the dynamics of the 
WTI-Brent price spread once again. Having languished at double-digit levels for many months, the 
spread has moved below $10 for the first time since January 2012. Naturally, with any relative 
strengthening in WTI, the focus migrates to pipelines, given the landlocked nature of Cushing and 
infrastructure bottlenecks that have long marred WTI’s pricing point. While the first boost to WTI 
came back in mid-2011 with the reversal of the 0.15 mb/d Seaway pipeline, allowing crude to head to 
the Gulf Coast and making Cushing not solely reliant on Midwest refinery demand, the latest 
narrowing comes on the back of the start-up of various new pipelines in the Permian basin towards the 
Gulf Coast, which allows crude to be diverted away from Cushing. Together with the return of large 
Midwest refineries from maintenance in coming weeks, Cushing stocks are set to draw heavily.  This 
is already reflected in WTI time spread, which while still in contango, it has strengthened 
considerably over the last month.  

Yet, beyond brief forays into the $96-$97 range, WTI has been broadly stable, with most of the work 
in the narrowing WTI-Brent spread having been done by falling Brent prices. Indeed, since the start of 
the year, based on closing prices, front-month WTI has traded in an $11 range, with highs of $97.94 
per barrel and lows of $86.68 per barrel, at an average price of $93.74 per barrel. In contrast, Brent 
has traded at a much wider range of nearly $22, reaching highs of $118.90 in late January and lows of 
$97.69 in April, with a steady downtrend through March. 
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Reality check: scarcity to abundance? 

 US energy independence is the most talked about story in the oil markets today, as the tight oils 

revolution has seemingly unleashed a new era of supply abundance. Supposedly, the days of 

resource scarcity and high oil prices are gone. These predictions form the basis for multi-billion 

dollar investments on the ground, be it in new petrochemical plants or changes to refineries.  

 Yet, as an industry, our ability to predict tectonic changes in the market has been fairly dismal. If 

anything, the uncertainties surrounding shale production make longer term forecasting even 

more difficult, given the variability of the rocks and insufficient data or reservoir modelling 

capability to lend credibility to reserve or recovery numbers. Moreover, the easy-to-access 

sweet spots have now been found, which makes expectations of y/y incremental growth 

continuing at 1 mb/d a tad simplistic. Furthermore, what has worked in the favour of shale in 

the US – extensive knowledge about the basins, mineral rights ownership, and permitting rights 

among other factors – simply cannot be extrapolated to other parts of the world.  

 Indeed, despite being extremely optimistic about the prospects of tight oils, the IEA’s long term 

numbers do not quite reflect the same level of enthusiasm, with US crude and NGL production 

growth at just 0.16 mb/d in 2018. In fact, between 2014 and 2018, the IEA sees US total oil 

production (ex biofuels) growth averaging 0.36 mb/d, a third of the rate seen in 2012 and 2013. 

While extremely impressive no doubt, it is far from the 1 mb/d of growth being predicted by 

many. Much like Brazil and Canada, the reality of tight oils might be substantially more 

tempered than the initial hype, and forecasts should allow for some of the potential risks.  

Fig 1: IEA's US crude+NGL annual growth, mb/d  Fig 2: IEA's estimates of Brazilian output, mb/d 
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Adjustment in OPEC Production	
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In a Context of Non-Inspiring Oil Demand Growth	
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Impact of Revolution Not Felt on Global Oil Price	
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§  Question could be posed differently: How high would oil prices have been without 
the US oil revolution? 	  

Source: Energy Aspects	




US Developments Alone Can’t Have Long-term  Transformative 
Effects on Global Oil Markets	
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§  Other factors needed	

§  Demand in US continues to go down 

due to efficiency and substitution of 
gas into transport sector	


§  Global oil demand to slow down 
considerably	


§  Non-OPEC supply ex-US reverses its 
downward trend (in part due to the 
diffusion of technology abroad)	


§  OPEC members increase their output 
capacity 	


§  Cohesion within OPEC falls 	

	

Contradiction: But under these conditions, 
will US oil shale continue to grow at current 
rates?	


IEA's US crude + NGL annual growth, mb/d	




 The Squeeze on OPEC  

§  Source of squeeze 
§  Demand side  
§  US production 
§  Non-OPEC production outside US 
§  Production within OPEC 
 

§  Source of squeeze matters: High cost 
versus low cost producer 
§  US high cost producer but highly 

elastic supply curve: Supply 
responsive to upward or downward 
price movements 

§  Squeeze from a low cost producer different 
§  Less responsive to price movements 
§  Generate rents even in relatively low 

price environment 
 

§  Will entry of Iraq at a large scale affect 
cohesion within OPEC? 

Iraq Oil Balance in Central Scenario 
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Chapter 16 | Implications of Iraq’s energy development 487
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Figure 16.6 ٲ  Major contributors to global oil supply growth to 2035 in the 
Central Scenario
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Figure 16.7 ٲ  Iraq oil balance in the Central Scenario
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Short Term Versus Long Term Dynamics 
In the medium and the longer term, the implications on oil market dynamics can be different if 
uncertainties start impacting investment decisions. The barrage of reports suggesting that the US will 
not require Middle Eastern oil and that rising shale production could threaten Saudi market share 
might deter the Kingdom from undertaking further investment in its upstream oil sector. In its latest 
world energy outlook to 2030, BP predicts that non-OPEC unconventional oil will account for the 
entire net growth in global production over this decade, and over 70% of the growth from 2020-30. 
This will push OPEC to cut production over the current decade with spare capacity expected to 
exceed 6 million b/d by 2015, the highest since the late 1980s. If OPEC were to maintain current 
levels of production, the market would experience unsustainably large inventory increases, putting 
downward pressure on prices. BP believes that OPEC members will be able to maintain production 
discipline despite high levels of spare capacity, but concludes that ‘OPEC cohesion is a key oil market 
uncertainty, especially in the current decade’. While this scenario is very bearish for the oil market 
and is consistent with the shift in market sentiment from ‘scarcity’ to ‘plenty, it is based on the 
premise that Saudi Arabia will not respond strategically to such a squeeze.   

However, a scenario in which the call on OPEC declines and spare capacity rises is not the only or the 
most probable one. Wide uncertainty on the supply and the demand side increases the option to wait 
on new investment and consequently Saudi Arabia could decide not to undertake any expansion plans 
until the oil market outlook is clearer. In an interview last year, the Saudi Oil Minister Ali Al Naimi 
stated the Kingdom’s official position regarding investing in new capacity: 

The decision to increase capacity (completed in 2008) was made after thorough analysis of 
supply and demand factors, and clearly our decision was timely. Today, we do not see a case 
for further expansion of our production capacity. We expect additional supplies to come 
online from North America, Latin America and Iraq, among others. Plus, and this is a vital 
point to keep in mind, there is no demand growth in OECD countries. 

Spare Capacity and Oil Prices 
Saudi Arabia’s decision not to increase its output capacity is a bullish factor for oil prices in the 
medium to the long term. Saudi Arabia has for several years, maintained spare capacity, an extremely 
costly mechanism, but one that has helped the market to moderate the impact of shocks on prices and 
maintain the Kingdom’s position in global oil markets. In the mid 1980s, global spare capacity was 
nearly 7 million b/d, but now it has shrunk to around 2.5 million b/d with Saudi Arabia being the only 
country in the world that has an official policy of maintaining spare capacity of 2 million b/d.  This is 

Source: Energy Aspects	




Uncertainty is the Name of the Game	
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The expected slowdown in tight oil and shale gas production… 
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§  ‘The global understanding of tight oil is still 

evolving and the range of external forecasts 
reflects the uncertain landscape’	


§  ‘Different views on the North American 
resource base – in particular, whether to 
expect further growth – are the key factor 
behind the range of external forecasts’	


§  Projections sensitive to a large number of 
factors	

§  Resource base of new shale plays	

§  Well Productivity 	

§  Decline Rates	

§  Number of wells to be drilled	

§  Efficiency of drilling	

	


§  Modeling tight oil formations as 
conventional ones not useful	


Source: BP Energy Outlook 2030	




Variability in Performance of Shale Plays	


0.0	


20.0	


40.0	


60.0	


80.0	


100.0	


120.0	


140.0	


160.0	


K
ar

ne
s	


D
e 

W
itt
	


La
 S

al
le
	


G
on

za
le

s	

D

im
m

it	

M

cM
ul

le
n	


A
ta

sc
os

a	

Li

ve
 O

ak
	


W
eb

b	

La

va
ca
	


Za
va

la
	


Fr
io
	


W
ils

on
	


Br
az

os
	


M
ad

iso
n	


Ro
be

rts
on
	


Bu
rle

so
n	


Fa
ye

tte
	


Le
on
	


D
uv

al
	


Le
e	


G
rim

es
	


M
ila

m
	


M
av

er
ic

k	

Be

e	

W

as
hi

ng
to

n	

Co

lo
ra

do
	


G
ol

ia
d	


A
us

tin
	


Ba
str

op
	


Domestic production of tight oil has grown dramatically over 
the past few years 

12 

tight oil production for select plays 
million barrels per day 

Source:  Drilling Info (formerly HPDI), Texas RRC, North Dakota department of mineral resources, and EIA,  
through October 2012. 

Adam Sieminski , API,                        
April 04, 2013 
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High Decline Rates of Shale Oil Fields	


Once output from a typical Bakken well begins 
to decline within 24 months production flow is 
down to 1/5 level achieved at its peak	


Suppose that no new wells were drilled after 
2010, Bakken oil production would have 
fallen sharply	
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UNCONVENTIONAL FUELS  
AND THEIR POTENTIAL THE SHALE “REVOLUTION”

The overall decline rate of the Bakken play can be estimated from the production from all wells drilled 
prior to 2011 as illustrated in Figure 65. The yearly overall field decline rate is about 40 percent. 
Assuming new wells will produce for their first year at the first-year rates observed for wells drilled in 
2011, 819 new wells would be required to offset field decline each year from current production levels. 
At an average cost of $10 million per well, this would represent a capital input of about $8.2 billion per 
year, exclusive of leasing and other infrastructure costs, just to keep production flat at today’s level. The 
current rig count in the Bakken is more than sufficient to offset overall field decline. Fifteen hundred 
new wells were added in the year prior to May 2012, and the current rig count of 186 is sufficient to 
maintain this rate of drilling. The lack of growth in IP’s in new wells indicates that the increases from 
“better” technology have been achieved and the sweet spots have been located and are being drilled 
off. These are the symptoms of an early-middle-aged shale play. 
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Figure 65. Overall field decline for the Bakken play based on production from wells 
drilled prior to 2011.141  
In order to offset the 40 percent decline rate for the field, 819 new wells producing at 2011 rates are 
required. 

  

                                                                      
141Data from DI Desktop/HPDI current through May, 2012. 
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UNCONVENTIONAL FUELS  
AND THEIR POTENTIAL THE SHALE “REVOLUTION”

$80-90/bbl.133 The EUR for the Bakken utilized by the EIA to determine an unproved technically 
recoverable resource estimate of 5.372 billion barrels is 550,000 barrels per well.134 The USGS is much 
more conservative, suggesting that the EUR is highly variable in different parts of the play and ranges 
from 64,000 to 241,000 barrels per well.135  By contrast, some industry EUR estimates are up to 
1,160,000 barrels per well.136 Industry estimates of technically recoverable resources for the Bakken, 
such as Continental Resources Inc.’s estimate of 24.3 billion barrels137, are also far higher than the 
EIA’s estimate, or the USGS estimate of 3 to 4.3 billion barrels.138 The credibility of such industry 
estimates remain in serious doubt.  
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Figure 63. Type decline curve for Bakken tight oil wells.139  
Based on data from the most recent 66 months of this play’s oil production.  

                                                                                                                                                                                

132 ITG Investment Research, “U.S. Energy Reserves More than Double Official Estimates,” October 8, 2012, http://www.prnewswire.com/news-
releases/itg-investment-research-us-energy-reserves-more-than-double-official-estimates-173100801.html. 
133 Rune Likvern, “Is Shale Oil Production from the Bakken headed for a Run with the ‘Red Queen’?”, The Oil Drum, September, 2012, 
http://www.theoildrum.com/node/9506. 
134 EIA, 2012, Annual Energy Outlook 2012, page 58, http://www.eia.gov/forecasts/aeo/pdf/0383(2012).pdf. 
135 United States Geological Survey, “Variability of Distributions of Well-Scale Estimated Ultimate Recovery for Continuous (Unconventional) Oil and Gas 
Resources in the United States,” 2012, http://pubs.usgs.gov/of/2012/1118/. 
136 “QEP Resources Takes Bigger Bite out of Bakken,” Seeking Alpha, August 27, 2012, http://seekingalpha.com/article/831381-qep-resources-takes-
a-bigger-bite-of-bakken. 
137 James Mason, “Bakken’s maximum potential oil production rates explored”, Oil and Gas Journal, February 4, 2012, 
http://www.ogj.com/articles/print/vol-110/issue-4/exploration-development/bakken-s-maximum.html. 
138 USGS, “3 to 4.3 Billion Barrels of Technically Recoverable Oil Assessed in North Dakota and Montana’s Bakken Formation—25 Times More Than 1995 
Estimate”, April 2008, http://www.usgs.gov/newsroom/article.asp?ID=1911  
139 Data from DI Desktop/HPDI current through May, 2012. 

Type decline curve for Bakken tight oil wells	


Source: David Hughes, Drill Baby Drill, Feb 2013 	




Sharp Rise in Number of Wells Drilled	
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Fig 3:  North Dakota and Bakken oil production, thousand b/d  

Crude YoY Ch. # of wells YoY Ch. Crude YoY Ch. # of wells YoY Ch.

2010 310 91 4,785 593 236 99 1,702 592
2011 419 109 5,557 772 353 117 2,618 916
2012 665 245 7,213 1,655 599 247 4,231 1,613

2012 to Feb 553 207 6,402 1,324 488 211 3,440 1,288
2013 to Feb 757 204 8,139 1,737 693 205 5,233 1,793

Q2 '12 640 273 6,966 1,642 575 273 3,994 1,594
Q3 '12 703 258 7,492 1,811 637 258 4,475 1,731
Q4 '12 751 239 7,892 1,806 687 241 4,919 1,792

Dec '12 770 234 7,997 1,779 705 235 5,047 1,772
Jan '13 738 191 8,083 1,735 674 192 5,162 1,772
Feb '13 779 220 8,202 1,742 715 221 5,312 1,818

North Dakota of which Bakken

 

Source: North Dakota State Department, Energy Aspects 

 

Fig 4:  North Dakota oil output, mb/d  Fig 5:  Bakken oil output, mb/d 
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Fig 6:  No of wells producing in North Dakota   Fig 7:  Oil output per well, b/d 
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Underlying Assumptions Not Clear	




Beyond the US Supply Shock	




Change in Crude Oil Trade Flows	
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OPEC Exports to US Decline	

2013 | May North America Quarterly 
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US crude imports by country of origin  

Fig 124: OPEC, mb/d  Fig 125: Non-OPEC, mb/d 
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Fig 126: Saudi Arabia, mb/d  Fig 127: Canada, mb/d 
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Fig 128: Nigeria, mb/d  Fig 129: Mexico, mb/d 
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Fig 46: Crude imports from Nigeria, mb/d  Fig 47: Crude imports from Algeria, mb/d 

 

 

 
Source: EIA, Energy Aspects  Source: EIA, Energy Aspects 

Fig 48: Crude imports from the UK, mb/d  Fig 49: Crude imports from Norway, mb/d 
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Fig 50: Crude imports from Iraq, mb/d  Fig 51: Crude imports from Colombia, mb/d 
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With impact on Brent and Dubai too? 

PRICES (4/5) 

Nigerian crude oil exports to the US 
mb/d 

WAF exports to Asia 
mb/d 

Source: EIA; Reuters; Energy Aspects analysis 

The backing out of light sweet crude imports has impacted 
WAF the most, impacting the Atlantic basin 

West African barrels are increasingly swinging into Asia, 
weighing on Dubai and supporting Brent-Dubai differentials 
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Middle East Producers Facing More Competition in Asia	


Backing out of light sweet crude imports 
impacted  WAF  most,  impacting  Atlantic 
basin 	


West African barrels are increasingly swinging 
into Asia, weighing on Dubai and supporting 
Brent-Dubai differentials 	
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Fig 46: Crude imports from Nigeria, mb/d  Fig 47: Crude imports from Algeria, mb/d 
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Fig 48: Crude imports from the UK, mb/d  Fig 49: Crude imports from Norway, mb/d 
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Fig 50: Crude imports from Iraq, mb/d  Fig 51: Crude imports from Colombia, mb/d 
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Relative Prices Matter… in the Long Run?	


Source: Brown (2013)	
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2020, driven primarily by only 20% adoption within the heavy-duty trucking segment and 
33% adoption in niche markets such as refuse collection. This trend is underway, with 
more than 120,000 NGV vehicles on US roads today and new natural gas engines being 
introduced by Westport Innovations (WPRT, not covered). Companies are aggressively 
investing in both LNG and CNG fueling infrastructure across the country, led by Clean 
Energy Fuels (CLNE, not covered) and Shell. 

Perhaps the most far-reaching break-through in terms of energy use could stem 
from fuel switching in transport applications. The abundant supply of domestically 
produced natural gas offers an attractive economic and geopolitical solution to switch 
transportation fuels for many countries. Globally, there are already 15.2 million NGVs in 
use according to the industry association NGVA. Pakistan has nearly 2.9 million NGVs 
which represents 64% of their vehicle fleet. 

We see the United States as the next market to adopt NGVs for several specific markets, 
while Europe remains focused on smaller niche markets. China, and Asia broadly, remains 
a wild card, largely dependent on the ultimate domestic supply of natural gas and 
government policies. 

 

Exhibit 73: Current Global Natural Gas Vehicle 
Penetration 

 Exhibit 74: A Moderate Switch in the United States Could 
Boost Natural Gas Demand 5.5% 
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shift 1.4 Quads of energy from
Petroleum to Natural Gas by 2020

 
Source: NGV Global, Credit Suisse estimates.  Source: EIA, Credit Suisse estimates. 

 

Compelling Economics Driving Adoption in the United States 

The United States is already a profligate user of gasoline in vehicles, but shifts to natural 
gas could take place especially in fleet cars, long-haul trucks and buses. The primary 
driver of NGV adoption in the United States is based on favorable economics of natural 
gas fuels relative to diesel and, in some cases, gasoline.  

We estimate a two- to four-year payback for NGVs, based on a an economic model that 
varies truck class, annual mileage, and incremental equipment/engine costs. We do note, 
however, that the incremental pricing for natural gas engines and onboard storage tanks is 
still estimated. The economics of low-mileage consumer vehicles are less attractive, given 
the high incremental cost of fuel storage and the engine and are unlikely to switch in the 
near term. 

Brent crude spot price vs. Henry Hub spot price (2000–13)	
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Figure III.1: Brent crude spot price vs. Henry Hub spot price (2000–13) 

 
Source: EIA Monthly averages. 

 

Figure III.2: Crude oil (Brent) to natural gas spot ratio (2000–13) 

  
Source: EIA Monthly averages. 
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Low Penetration of Gas in Transport Sector & GTL	
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Financing large-scale capacity builds is a compelling proposition when market prices for gas 

linger at $2–3/MMBtu and oil benchmarks hover comfortably above $100/b, as was the 

prevailing scenario over much of 2009–12 (Figure III.1). This position was lent further 

support by the increasing detachment of oil and gas prices via the de-indexing of gas contracts 

to oil prices over the same time period. However, the rationale for GTL conversion erodes as 

the oil/gas pricing differential narrows, due to cyclical and/or structural factors in either gas or 

oil markets, which compounds the element of volatility facing GTL economics. Accordingly, 

the growth potential and actual materialization of global GTL capacity moving forward will 

be determined foremost by the duration and sustainability of gas and oil prices on global spot 

markets and the ability of prospective GTL operators to secure ‘cheap’ natural gas in the 

absence of subsidized feedstock procurement arrangements.  

 

Global Capacity Outlook  

In a sustainable market scenario that supports a sufficiently wide spread between natural gas 

and oil benchmarks, the bulk of future GTL capacity additions by volume are anticipated to 

come from the development of three proposed large-scale GTL plants. In the short term 

(2013–15), global capacity is expected to expand by 30 per cent (or 72 kb/d) following the 

slated completion of projects underway in Nigeria (2013) and Uzbekistan (2016/17) as Table 

III.1 shows. Through 2020, an optimistic materialization of large-scale plants which are 

currently proposed and past the feasibility study stage could see global GTL product output 

capacity expand by 75 per cent on 2012 levels, reaching approximately 400 kb/d.  

 

Table III.1: Firm proposed large-scale GTL capacity outlook 

 
Source: Project websites 

 

Plant name Country Operator
Proposed 

completion

Nameplate 
Capacity 

(bpd)
Escravos Nigeria Chevron/NNPC 2013 34,000
Oltin Yo'l GTL Uzbekistan Sasol/UNG/Petrona 2017 38,000
Sasol Louisiana USA Sasol 2018–19 96,000
Firm Proposed GTL Capacity* 168,000
Existing capcity at end-2012 232,100
Potential global capacity 2020 400,100
*Projects past the feasibility study and in FEED process 
Note: Capacity outlook excludes modular GTL developments, pilot and demo units

Firm proposed large-scale GTL capacity outlook	


Source: Brown (2013)	
Source: Alternative Fuels Data Center	




NGL Prices Going Down	
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Ethane Prices, cents/gal2   Purity grade NGL prices, cents/gal 

   
 

Ethane Rejection 

More than 95% of ethane cracker capacity in the US is located in the Gulf Coast, while current 
production data show 60-70% of ethane production is in PADD 3, following substantial NGL output 
growth from Eagle Ford and Permian. A network of NGL pipelines carries some of the production 
from oil and gas wells from the Midwest and the Rocky Mountains to the Gulf Coast, however a 
closer look at production figures hints at something else, with almost no ethane recorded on the East 
Coast or West of the Rockies, despite other NGLs being produced there. This signals ethane 
rejection3, when for economic or practical reasons rather than separating out ethane, gas processing 
plants leave it in the natural gas stream, selling it along with the methane that makes up the vast 
majority of natural gas. 

The most obvious example is PADD 1, home to the Marcellus Shale. The most recent production 
figures available from the EIA, for the three months September to November 2012, show that PADD 
1 accounted for 2.5 – 3.7% of US total production for most NGLs (propane up to pentanes) but only 
0.04% of ethane production. This is not an indication that Marcellus output is devoid of ethane 
content, only that there is no market outlet for ethane and so rather than fractionating and selling it, 
the ethane is rejected and left in the gas stream.4 The other scenario where ethane rejection will take 
place is if the price that gas processors can get for purity ethane falls below the cost of the input gas 
combined with associated costs for transportation and fractionation, i.e. the fractionation spread. At 
this point, the economic rationale is to leave as much ethane in the gas stream as possible because it 
yields a better return sold as methane. However, gas processors are not completely free to reject 
ethane in this way because of pipeline specifications. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 To convert cents/gallon to $MMBTU, multiply by 15.05. For instance, in mid December 2012, ethane spot 
prices hit a historic low of 22.5 cents/gal (0.225$/gal). This is equivalent to 3.38 $/MMBTU (0.225*15.05). 
3 Rejection means that ethane is either left in the gas stream or blended into the plant tailgate gas stream and 
sold at natural gas prices (on a BTU Basis). 
4 The lack of infrastructure has lead to shut-in of Marcellus/Utica production, as the ethane-enriched gas is too 
high in calorific value to travel by pipeline. Under US market parameters, this gas would be sub-specification 
simply because it was too rich to use the national gas transport grid. 

!
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on the cards prompts some consideration over whether NGL supplies will be sufficient to meet 
the rising demand. Meanwhile, arguments have broken out between major chemical 
manufacturers and proponents of LNG exports over the risk that increased LNG exports could 
pose to the chemical industry renaissance. On the surface, exporting methane in greater 
volumes would not necessarily push NGL prices upwards, given the lack any methane in NGLs, 
and might even prompt greater NGL production growth, so the concerns over how LNG and 
NGLs relate to one another bears closer inspection. 

Petrochemical renaissance 

Ethane prices have seen the most significant price falls of all the NGLs. While these low NGL 
product prices are weighing on producer profits, they have pushed down the prices of 
petrochemical feedstocks (ethane being the primary feedstock for US petrochemical plants). In 
turn, these low feedstock prices have created very attractive margins for steam crackers, which 
has led to high utilisation rates. Newer crackers that can run on ethane or propane are 
running exclusively on ethane whenever available, as it offers far more attractive margins 
despite the falls in propane prices. 

Fig 11:  Ethane prices, c/gal  Fig 12:  Purity grade NGL prices, c/gal 
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The benefits of these low ethane prices are particularly visible in terms of international 
competitiveness. Feedstock comes either in the form of ethane/propane or the heavier 
refinery-produced naphtha. While there are some differences between the intermediate 
products generated by different feedstocks, a significant range of petrochemical end products 
can be derived from either. This makes the relative pricing and supply in different regions of 
the world significant determinants of the fortunes of petrochemical companies. In Europe and 
Asia, naphtha is the primary feedstock, which has long put these regions at a disadvantage to 
the Middle East, where cheap ethane has been a reality for a decade, as naphtha sits on the 
highest end of the cost curve. The fall in US ethane prices in recent years is now also giving 
American petrochemical plants a significant price advantage over European and Asian plants 
that has led to growing perceptions of a renaissance in the industry compared to the position 
as little as five years ago. 
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The Petrochemical Renessaince?	
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Fig 13: US ethylene capacity additions 

2012 2013 2014 2015 2016 2017

Dow Chemical Hahnville, LA Restart n/a 390 - - - - -

LyondellBasell Channelview, TX Expansion 25 227 - - - - -

Williams Geismar, LA Expansion 350 - 270 - - - -

Ineos Chocolate Bayou, TX Expansion n/a - 115 - - - -

Westlake Chemical Lake Charles, LA Expansion n/a - 105 - 105 - -

LyondellBasell La Porte, TX Expansion n/a - - 386 - - -

Westlake Chemical Calvert City, KY Expansion 220 - - 286 - - -

BASF Fina Petrochem. Port Arthur, TX Expansion n/a - - 115 - - -

ExxonMobil Chemical Baytown, TX Expansion n/a - - - - 1,500 -

Formosa Point Comfort, TX Construction 1,700 - - - - 800 -

Mexichem / Oxychem Ingleside, TX Construction 1,000 - - - - 544 -

Dow Chemical Freeport, TX Construction 1,700 - - - - - 1,500

ChevronPhillips Chem. Baytown, TX Construction 5,000 - - - - - 1,500

Shell Monaca, PA Construction 4,000 - - - - - 1,500

Sasol Lake Charles, LA Construction 4,500 - - - - - 1,200

Total 18,495 617 490 787 105 2,844 5,700

Cost 
($ Mn)

Company Location Type
Additional capacity (thousand t/y)

 
Source:  Company reports, Energy Aspects 

 

Thus, intent on capturing the ‘ethane advantage’, petrochemical companies have announced a 
string of expansions to existing ethane crackers and a number of brand new plants (see Fig 13, 
page 19). Although it is unlikely that all of these projects will eventually go ahead, the sheer 
scale of investment and pace at which the plans have been developed reflects the 
petrochemical renaissance currently is underway. Indeed, the investment does not stop with 
ethylene crackers as petrochemical manufacturers are also investing in polyethylene and 
related factory capacity. Overall, it is clear that US ethylene capacity, and hence ethane 
demand, is set to rise significantly in the next five years.  

Ethane balances at Mont Belvieu  

Comfortable today… 

Increasing ethane demand prompts a question of whether US NGL production growth will 
expand sufficiently to keep pace. In fact, it poses an even more specific question of whether 
the supplies of ethane at Mont Belvieu, Texas will be sufficient. For ethane, as well as only 
having one source of demand (petrochemicals), also has very geographically concentrated 
demand. Mont Belvieu, just to the East of Houston, is the main pricing point for ethane, as 
almost all of the steam crackers are on the Gulf Coast, accounting for around 95% of ethane 
demand. Even the proposed capacity additions will not change this greatly; all but one of the 
projects are on the Gulf Coast with the exception being the Shell plant, which would be sited in 
Pennsylvania to take advantage of ethane produced from the Marcellus Shale. The inland 
pricing point for ethane at Conway, Kansas has long been a price-taker as, aside from a couple 

Source: Energy Aspects	




US Propane Exports Increased Sharply	


U.S. Exports of Propane and Propylene 
(1000 b/d)	
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US Exporter of Natural Gasoline (Naphtha)?	
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U.S. Exports to Canada	
 US Exports to Rest of the World	


U.S. Exports of Pentanes Plus (1000 b/d)	


§  Canada takes US naphtha to dilute  
western oil sands	

§  Sharp Increase in recent months	


§  But there are limits on Canadian 
demand especially as production 
growth slows down	


§  Some potential demand from Latin 
America	

§  Mexico, Colombia and Venezuela	

 	


§  But US cargoes will inevitably go to 
Asia	


Source: EIA	




Conclusions	




What Type of Revolution?	

•  For the US certainly	


§  Reduce import dependency	

§  Improve balance of payments and trade balance	

§  Create employment in an environment of below full employment	

§  Promote industrial growth	

§  Change in relative prices of fuel	


§  For the rest of the world	

§  Positive supply shock	

§  Shift in perceptions from scarcity to abundance	

§  Potential diffusion of technology to rest of world	

§  Change in crude oil and petroleum product trade flows	

§  Shift in NGLs supply flows	

§  US energy policy now matters (export policy)	

§  Change in the US view of the world (and the world of US)	


§  Transformative supply shock highly uncertain	

§  Price and technology	


	  



Be Careful of UniDimensional Analysis 	

§  Some of story lines don’t make sense once they are inter-linked  	


§  The natural gas story	

§  Increase in demand from power sector	

§  Increase in demand from transport sector	

§  Increase in demand from industry 	

§  Export to other parts of the world	

§  But the gas price remains low (The US can’t have it all!!!)	


§  The ethane story	

§  Supply creates its own demand	

§  But if all projects come through, ethane price will rise	

§  Uncertainty in price; option to wait becomes valuable	

§  Will all projects materialize? 	


§  The US supply shock offset by a number of counter-shocks	

§  Developments in oil market can’t be looked  from prism of US alone	

§  Non-OPEC supply, OPEC policy, oil demand, geopolitical shocks, investment 

decision, strategic behavior  	


	  


