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EXECUTIVE SUMMARY 
*All charts used in this Executive Summary are sourced to the Energy Information Administration. 

ORIGINS OF THE SHALE REVOLUTION 
The world has long known of the existence of a virtual ocean of underground oil and gas 
deposits imprisoned in “tight,” low-permeable shale rock formations. Until recently, however, 
it was convinced there was no profitable extract them. Through the stubborn, decades-long 
persistence of a Texas oilman, and a committed effort by the U.S. government to invest 
hundreds of millions of dollars into “unconventional” oil and gas research, in 1998 Mitchell 
Energy CEO George Mitchell discovered the right combination of water, sand, and chemicals 
to extract natural gas from a shale formation using a hydraulically-fractured horizontal well.   
 

 Shale 1.0: Research and Development 
Phase: 1970-1998 

 Shale 2.0: Exploratory Phase 1999-2011 
 Shale 3.0: Production Phase 2012-2016 

 

The efforts of Mitchell Energy and the 
Department of Energy were not nearly 
enough, however. The Shale Revolution 
owes its existence to: 
 

 The work of thousands of researchers, 
engineers, oil rig operators, chemists, geologists. 

 A U.S. stock (2,000) of advanced drilling rigs; more than the rest of the world combined. 
 Abundant water resources (shale wells require an average of 5.1 million gallons per well). 
 World–class research institutes and world-class labor markets. 
 A unique system of property rights granting underground mineral rights to landowners. 
 Deep and liquid capital markets, and advanced technology like 3-D seismic imaging. 
 Government incentives and regulations promoting research, development and production. 

 

Even with the benefits of America’s “uniquely favorable ecosystem,” the Shale Revolution was 
incomplete: with average “break-even” prices above $60bbl, the Shale Revolution remained 
stillborn amid the $20-25 oil prices of the 1990s and early 2000s.  Only when the technology 
advances in 1998 were paired with the high oil prices of 2008-2014 was Shale 3.0 possible, 
transforming the U.S. into a 21st Century energy powerhouse. 
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The Shale Revolution required such a perfect storm of conditions it has yet to be replicated on 
a fraction of the scale anywhere else, despite an abundance of shale oil and gas reserves across 
the globe.  Martin Houston says “the pace and scale…will not and probably cannot be 
replicated anywhere else.”1 The Energy Information Administration (EIA) predicts only 
Canada and Russia will be producing more than 1mbd of crude oil from shale reserves in 2040.  
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SHALE 3.0 (2012-2015) BY THE NUMBERS 
Some 40-years in the making, Shale 3.0 needed only four years to create “an unexpected, 
technology-driven ‘petrostate’ of a type never seen before.”2 From 2012 to 2015 U.S. oil 
production surged by 50%, peaking at 9.6mbd in June 2015--the highest U.S. output in 40 
years. America now accounts for 75% of the growth in world oil production.3 Shale natural gas 
production, meanwhile, expanded by 700% from 2.1tcf to 13.4tcf between 2008 and 2014, 
helping total U.S. natural gas production hit an all-time record of 25.7tcf in 2014.   
 

Production from shale plays now account for 
49% of U.S. oil production and 56% of natural 
gas production. As late as 2006 the U.S. was 
importing record amounts of crude oil: 
13.7mbd. By 2014, crude oil imports had 
shrunk by two-thirds and net natural gas 
imports reached their lowest level in 30 years. 
What’s more, the Shale Revolution has: 
 

 Contributed $43 billion per year to U.S. 
GDP, added 2.7 million American jobs-
half the total job growth since 2005,4 
according to the Harvard Business School. 

 Doubled American proved oil and gas 
reserves over 2008 estimates, from 20billion barrels to 40bb of oil, and adding 200tcf to U.S. 
proved natural gas reserves, now at 388.8tcf.  

 Made the U.S. the leading producer of petroleum (crude oil and refined products) and natural 
gas in the world, overtaking Russia in natural gas production in 2011 and Saudi Arabia in total 
petroleum production in 2012.  

 Shrank America’s natural gas 
import bill from $8 billion in 
2012 to $650 million in 2015. 

 Helped shave an average 1.9md 
from America’s oil import bill 
between 2010 and 2014, saving 
U.S. taxpayers some $60 billion 
in the process. 
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GREAT COLLAPSE 
High oil prices sparked by the 1973 Arab Oil Embargo prompted the U.S. government to invest 
billions in unconventional oil and gas research. The high oil prices of 2008-2014 prompted the 
U.S. energy industry to invest equally impressive sums in U.S. shale oil and gas production. 
Today, however, the Shale Revolution faces an existential threat from a collapse in oil prices. 

 

Late 2014 witnessed a market-driven cyclical downturn prompted in part by weaker Chinese 
growth and energy consumption: from 2010 to 2014 Chinese oil and natural gas demand 
growth fell from 11% to 1.6%, and from 20% to 5%, respectively.u8 As prices fell Saudi Arabia, 
the world’s key swing producer, made a strategic decision: rather than cut production to 
stabilize prices, it “opted instead to flood the market and drive out rivals, boosting their own 
output to 10.6mbd into the teeth of the downturn.”5 Fearing loss of market share other oil 
producers followed suit. The price of a barrel of Brent crude halved between August 2014 and 
January 2015 ($98 to $48), reaching as low as $36 by December 2015. 
 

SAUDI DECISION 
 Many U.S. shale plays are believed to have a “break-even” price of $60: with oil selling below 

$60 they are no longer profitable. The Saudis believed cheap oil could undermine new rivals. 
 Battle for market share: in the 1980s, Saudi production cuts (from 10mbd to 3.6mbd) to 

support falling prices resulted in a “dramatic loss of market share” while oil prices continued 
to drop.  

 Saudi Oil Minister: “high 
efficiency producing countries 
are the ones that deserve 
markets share,” while 
unconventional producers 
“will be greatly harmed before 
we feel any pain.”6  

 Saudi production costs per 
barrel of oil-$9.90 / U.S. 
production costs per barrel-
$36.20. 
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FALLOUT FROM LOW OIL PRICES 
 In early 2015, U.S. energy firms announced some 91,000 energy-related job cuts.7 
 Shale investments were down by more than 20% in 2015.8 
 From Oct. 2014 to June 2015 U.S. oil rigs in operation dropped 60% from 1,609 to 640.9  
 Output from U.S. shale oil is expected to fall from 4.2mbd in 2014 to 3.9mbd in 2016.10  
 Total U.S. oil production is expected to fall 5% in 2016 from 9.3mbd in 2015 to 8.8mbd.11 
 Gazprom CEO Alexey Miller: “the shale revolution has fallen to a desolated underground.”12  
 The U.S. needs to drill 6,000 new wells per year ($35 billion) to maintain current production.13 
 Total U.S. natural gas output is expected to decline slightly in 2016.  
 Additional challenges from the rapid decline rates associated with shale extraction, which 

experience a 72% drop in production in the first 12 months, and 82% in the first two years.14 

 

THE RESILIENCE OF SHALE  
Despite failed to account for the adaptability and endurance of the shale industry and its   
stunning productivity gains. “If [Saudi Arabia] intended to strangle American shale producers,  
its plan has backfired, instead pushing frackers to become more efficient.”15 The shale industry  
is far more flexible and “price sensitive” than the conventional oil industry. Unlike the  
hundreds of millions of dollars and years or decades of investment typical of offshore  
conventional drillings, shale wells can be brought online in a matter of weeks for a few million  
dollars. When oil prices do rebound, thousands of dormant rigs can come back online with  
unprecedented speed. For many U.S. producers, “the question is no longer at what price [do  
they] go bankrupt, but at what point they start drilling again.”16 
 

 Drilling costs are down 50% and could drop another 30%.17 
 “Break-even” prices for shale wells declined by some 25% in 2015,18 while many “core” U.S. 

shale plays are now profitable at prices below $40bbl.19  
 2015 Saudi Central Bank report: shale “not as responsive to low oil prices as had been 

thought.” 
 Re-fracking wells now “can squeeze up to 40% more oil out of it. Wells that had been 

considered tapped are able to produce more oil than when they were first drilled.”         
 US drillers produce 33% more gas today with 280 rigs than they did in 2009 with 1,200 rigs.”20   
 U.S. has a “massive volume of stored oil and 3,000 to 5,000 wells drilled but awaiting fracking.” 
 The Saudis “can do nothing about the vast amount of shale and how quickly it can be extracted 

and brought to the market.”21   
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    A NEW SWING PRODUCER, A NEW NORMAL? 
The Shale Revolution has fundamentally reshaped global oil markets, applying long-term 
downward pressure on oil prices not only with new supply, but new supply that can be brought 
to market more quickly than other conventional producers. It has also created a new buffer of 
spare capacity to guard against oil price spikes.  Leonardo Maugeri now estimates global 
production capacity at 101mbd, nearly 10% more than expected demand in 2016.22  
 
 U.S. oil production is expected to grow by 43% over the next decade.23 PWC estimates shale oil 

production could top 14mbd by 2035, 12% of world supply, reducing prices by 25-40%.24  
 BNY Mellon expects “more price stability, as no one cartel will have the ability to constrict 

supply.” Kathleen White says that “for the first time in 50 years, world oil markets are 
beginning to hover around the U.S. rather than OPEC.” 

 Goldman Sachs now believes oil could fall to $20bbl25 while BP chief executive Bob Dudley 
expects prices to be “lower for longer.”26  

 If “low” oil prices are here to stay, it would merely represent a return to normal. Between 1946 
and 2015, the average, inflation-adjusted price of a barrel of crude oil was $40.08. On 
December 1, 2015, it was $40.58. 
 

THE SAUDI GAMBLE 
Geopolitics also partly explain the Saudi decision to keep oil prices suppressed. The Sunni-
majority country’s decades-old rivalry with Shi’ite-majority Iran has grown sharper in recent 
years, with the two waging proxy battles along various sectarian fault lines in the Middle East. 
Moscow’s intervention in the Syrian Civil War has also soured relations Russia-Saudi 
relations. Riyadh believes low oil prices bleed the finances of Saudi rivals long before it feels 
any pain. 
 

SAUDI ADVANTAGES 
 2014 Cost of production per barrel of oil—Saudi Arabia: $9.90. Iran: $12.60. Russia: $17.20.27  
 2014 Foreign exchange reserves—Saudi Arabia $732B. Iran: $109B. Russia: $385B.28  

SAUDIS UNDER DURESS 
 Despite low production costs, Saudis have one of the highest fiscal “break-even” prices, or 

price needed to balance federal budget.29 Saudi: $105.60. Russia: $105. Iran: $87.20. Iraq: $81. 
 In Russia oil trade=21.3% of GDP. Iran=29.6%. Saudi Arabia=56% (80% of federal revenue).30  
 With oil at $115bbl, Saudi Arabia earns $360B per year.31 With oil at $40bbl it earns $118B.  
 December 2015 Saudi fiscal deficit: 13.9% of GDP. Iran: 2.9% of GDP.32 
 Saudi Arabia’s foreign exchange reserves depleting by roughly $100B per year. 
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OPEC DISUNITY 
 OPEC was never a functional cartel: since imposing production quotas in 1982 it’s “been 

utterly unable to constrain members' production.”33 They’ve “overproduced 96% of the time.” 
 OPEC has been pumping above its 30mbd nominal quota for 18 months. 
 December 2015 OPEC meeting saw the cartel in disarray. No production ceilings were set. 
 OPEC “all but abandoned price support for crude through production cutting” with members 

“readying for new battles for share in a market with record stockpiles.”34  
 Ironically, Saudis may actually want the Shale Revolution over long term. Its real rivals aren’t 

high-cost oil producers, but renewable energy that could displace global oil demand. 
 

WINNERS AND LOSERS 
Outside the U.S., the greatest impact of Shale 3.0 has been the downward pressure it has 
exerted on global oil gas prices, directly from the additional supply and spare capacity, and 
indirectly from the pressure it has applied to traditional exporters to increase production to 
retain market share. The winners and losers from shale oil revolution are the winners and 
losers from low oil prices, which impose concentrated costs on net energy exporters and broad 
benefits to net importers and the global economy and global consumers more broadly.  
 

If the world is producing roughly 100mbd, at $120 per barrel the oil trade is worth $12B per 
day and $4.4 trillion per year. At $30 per barrel, producers earn $3B per day and $1.1 trillion 
per year: a veritable transfer of wealth from oil producers to consumers worth $3.3 trillion.   
The IMF estimates each 10% drop in oil prices represents a 0.2% boost to global GDP.35 
 
 

TOP OIL 
EXPORTERS 2014 

DOLLAR VALUE 
OF EXPORTS  

OIL EXPORTS AS A 
% OF GDP 

OIL EXPORTS AS A % OF 
THE FEDERAL BUDGET 

Saudi Arabia $321 Billion 42.9% 89.5% 
Russia  $292 Billion 13.5% 50.2% 
Venezuela $76 Billion 36.4% 47% 
Nigeria $65 Billion 12.5% 63.7% 
Norway $50 Billion 9.8% 29.3% 
 
\ 

 

TOP OIL IMPORTERS 2014 DOLLAR VALUE OF IMPORTS IMPORTS AS % OF GDP 
Eurozone $406 Billion 3.0% 
China $270 Billion 2.8% 
Japan $236 Billion 5.1% 
United States $199 Billion 1.2% 
Turkey $50 Billion 6.2% 



SHALE 3.0: THE REVOLUTION RESHAPING AMERICA AND THE WORLD 

Page | 7  
 

NEW WINNERS 
 Developing countries: 80% are net oil importers. Helps to reduce expensive fuel 

subsidies, which cost developing economies $550 billion per year. 
 Airlines and transportation industries.  
 Agriculture industry. It’s five-times more energy intensive than manufacturing. 
 High-inflation countries.  Low oil prices exert downward pressure on inflation.  
 India: it has a huge agriculture industry and suffers high inflation, and expensive fuel 

subsidies. Indian Inflation down from 10.4% in 2009 to 3.7% in 2015. Eliminated $10B 
diesel subsidy. 
 

An analysis by Bloomberg New Energy Finance36 (with oil prices around $50) assessed annual 
wins and losses of lower oil prices to the following countries and regions: 
 

COUNTY/REGION NET ANNUAL GAINS/LOSSES FROM CHEAPER OIL 

Asia +393 Billion 
Europe +$300 Billion 
US +$180 Billion 
Canada -$40 Billion 
Norway -$53 Billion 
Latin America -$60 Billion 
North Africa -$62 Billion 
Sub Saharan Africa -$89 Billion 
Russia and Central Asia -$218 Billion 
Middle East -$ 357 Billion 
 

NEW LOSERS 
 Low inflation countries like Japan and Europe. In Japan inflation fell to 0.92% in 2015 and in 

the Eurozone inflation reached negative 0.2% in December 2015, threatening a recession. 
 Oil companies: since the Great Collapse of oil prices, the oil industry has cut around 200,000 

jobs worldwide.37 The U.S. shale industry has accumulated $260B in debt.38 
 Alternative energy: the low cost of fossil fuels stunts efforts to combat climate change by 

increasing consumption and scaring off investments in costlier renewable energy sources. 
 Sub-Saharan Africa producers: Many produce the same variety of light, sweet crude emerging 

from U.S. shale industry. U.S. imports from Nigeria down 90%.   
 Other “high-cost” unconventional oil producers:  Canadian tar sands projects have break-even 

prices as high as $90, twice that of U.S. shale plays. “The paradox of growing U.S. oil security is 
that it risks negatively impacting traditionally safe Western Hemisphere exporters.”39 
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GEOPOLITICAL IMPACT 
 Prospect of U.S. oil and natural gas exported encouraged Europe/Japan to join TTIP/TPP. 
 Global glut of crude oil “played a key role in convincing China, South Korea, India and other 

buyers of Iranian crude that alternative supplies were plentiful.”40 
 Shale 3.0 “forced harsher choices between guns and butter on countries like Russia+ Iran.”41  
 Has raised anxiety about America’s security commitment to the Middle East.  
 Has changed perceptions of power, influence, and dependency relationships.  
 Strengthened American partnerships with the U.S. sharing fracking technology with countries 

like Poland, Argentina, and others.  
 Less fierce competition for energy resources globally benefits international peace and security.  

 

U.S. OIL EXPORTS 
America’s transformation into the world’s leading producer of petroleum has raised the 
prospect of the U.S. becoming a major crude oil exporter. In December 2015 the U.S. Congress 
moved to end a 40-year-old ban on crude oil exports. Supporters argue this will reduce 
American dependence on Middle Eastern oil, lower U.S. gasoline prices, address a mismatch in 
U.S. refining capacity, and improve the energy security of American partners and allies while 
stripping American adversaries of financial resources and geopolitical leverage.  
 

The New York Times says U.S. oil exports send “a telling message to President Vladimir V. 
Putin of Russia that the U.S. can push for stronger sanctions against Russian oil without 
jeopardizing the economies of countries that buy its oil… if Iran does not comply with its 
nuclear agreement and sanctions are snapped back, Iranian customers like India and Japan can 
look to the U.S. as an important new oil source.”42 
 
 U.S. oil imports represented 60% of consumption in 2006. That fell to 40% in 2012 and 20% in 

2015.43 Meanwhile, crude oil imports have fallen by 4.3mbd since 2007, with two-thirds of the 
reduction coming from OPEC countries.  

 Saudi exports only 1.5mbd to U.S. of the nearly 20mbd it consumes; has been steady for 20 
years.  

 BP: U.S. energy consumption will grow by 1% over the next 20 years, despite 17% pop.  growth. 
 U.S. exports of refined petroleum products (gasoline, kerosene, etc) nearly quadrupled 

between 2005 and 2015, from 1.23mbd 4.4mbd.44 The U.S. is now the world’s largest producer 
of refined petroleum products; a “titan of unprecedented proportions.”45  
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U.S. IMPORTS FROM OPEC COUNTRIES 
The American Petroleum Institute says U.S.. 
crude oil exports could: reduce U.S. consumer 
fuel costs by as much as $5.8 billion per year 
between 2015-2035; spurn an additional $15-
70 billion in investments by 2020; boost U.S. 
oil production output by as much as 500,000 
barrels per day; add as many as 300,000 net 
jobs; contribute an additional $38.1 billion to 
U.S. GDP; reduce the U.S. trade deficit by 
$22.3 billion; and increase government 
revenues by $13.5 billion. Others are more 

agnostic, arguing the impact will be modest, especially given the U.S. is still a net importer of 
crude oil. However, some tangible benefits include:  
 
MISTMATCHED REFINING CAPACITY 
Most of America’s refineries are configured to process heavy sour crude; U.S. shale fields 
produce light sweet crude, creating a backlog at U.S. refineries forcing producers to discount 
prices. Lifting the export ban allows producers to export crude oil to refineries abroad 
configured for light sweet crude while importing heavy crude fit for U.S. Gulf Coast refineries.  
 
THE WTI/BRENT SPREAD 
The U.S.-based WTI oil index has been trading at a discount to the Europe-based Brent crude 
index (by as much as $25bbl in 2010). Yet, U.S. gasoline prices are today set by the Brent 
benchmark: by exporting more oil and bringing down the price of global and Brent crude, U.S. 
oil exports should reduce U.S. gasoline prices. Experts believe the effect will be modest (nine 
cents per gallon by one estimate) or negligible if the WTI/Brent spread shrinks, as it has in 
2015.  

 
GEOPOLITICAL BENEFITS 
Former U.S. Defense Secretary Leon Panetta has called U.S. oil exports a “powerful, nonlethal  
tool” to help spread democracy abroad.46 The European Commission has pressed the Obama  
administration to lift the crude export ban “in the name of energy security.” Michelle  
Flournoy says “U.S. oil exports would strengthen our geopolitical influence, leadership and  
leverage with allies and adversaries alike.”47 
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U.S. LNG EXPORTS 
Shale 3.0 had the intended effect of increasing U.S. natural gas production and proven reserves, 
lowering domestic gas prices, and shrinking America’s natural gas import bill. Less known at 
the outset of the Shale Revolution was how it would combine with fundamental changes in the 
international market for Liquefied Natural Gas (LNG) to position the U.S. to become a major 
player in a new global LNG market and fundamentally restructure the way that market 
operates. 
 

Less than a decade ago, analysts were predicting the U.S. would be the largest LNG import 
market by 2015 and as late as the mid-2000s U.S. companies were constructing new, multi-
billion dollar LNG import terminals. Today, LNG imports have slowed to a trickle while U.S. 
partners from India to Japan, desperate for more diverse and secure sources of energy, are 
pleading with Washington to open the LNG floodgates for export.  
 

COUNTY/REGION NET ANNUAL NATURAL GAS SURPLUS/DEFICIT 

Former Soviet Union +4.6tcf 
Africa +3.9tcf 
The Middle East +3.8tcf 
Southeast Asia +2.9tcf 
Canada +2.8tcf 
Korea and Japan -4.8tcf 
Europe -9.7tcf 
 

GLOBAL LNG MARKET 
The table above demonstrates those regions of the world with significant excess supply of 
natural gas, and those that face massive annual deficits. Europe is connected by land (and an 
elaborate network of pipelines) to Russia, a natural gas titan.  Korea and Japan are less 
fortunate: the latter surrounded on all sides by ocean and the former separated from 
continental Asia by a totalitarian regime to its north. 
 

 Liquefying natural gas is not a new process: the U.S. began doing it in 1918 and built its first 
LNG processing plant in 1940. Yet, the LNG trade traditionally limited to niche Asian markets. 

 Treating and transporting LNG is a costly endeavor: Congressional Research Service says LNG 
processing facilities cost $6B- $10B while export terminals cost up to $20B.48  

 Yet today LNG is the fastest-growing source of natural gas supply—7% annual growth since 
2000, and representing 10% of global gas demand in 2013.49 
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 19 countries are now exporting LNG and 29 countries are now LNG importers. 
 Jordan, Egypt, Pakistan, and Poland joining global LNG trade in 2015-16. 
 Japan, ROK, and Taiwan are still the top global importers of LNG. Asia accounts for 75% LNG 

demand. China and India accounted for 70% of demand growth in 2014 (14% of global LNG).  
 Qatar top LNG exporter worldwide. Australia, Malaysia, and Indonesia among top five. 50   

 

FRAGMENTED MARKET 
The U.S. is still a net importer of LNG (imports in 2014 were 59.2bcf while exports were 
16.3bcf). Indeed, the U.S. was exporting more LNG in the 1990s than it is today. Yet imports 
are falling fast (down 39% in 2014) and production is growing rapidly. More important, 
interest in U.S. LNG exports lies in the fragmented structure of the global LNG market. The 
Washington Post says, “there is no global price for gas; rather, there are four or five, and they 
often differ greatly. Japan and South Korea buy gas…[at] nearly twice the rate paid in Europe 
and four times the current rate in the U.S.”51   
 

 2012 average domestic LNG prices—Japan: $16.75/mmbtu. UK: $9.46. US: $2.76. 
 Price U.S. companies can fetch for U.S. LNG exports grew with oil prices.  Price in 2007: 

$5.56/mmbtu. In 2010: $13.19/mmbtu. In January 2015: $17.39/mmbtu.  
 EIA says LNG exports could surpass imports in 2016.52  
 In Asia natural gas prices are traditionally tied to the price of oil and contracts are 

longer-term; in the U.S. they are set at liquid trading hubs and function more like a true 
market. 
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PROSPECTS FOR U.S. LNG EXPORTS 
 No government ban on the export of natural gas as there was with crude oil. 
 Obama admin. approved 5 LNG export terminals in recent years. All to be completed by 2019. 
 $18 billion Sabine Pass facility in Louisiana to begin exporting LNG in 2016. 
 Less restrictions on LNG exports to Free Trade Agreement (FTA) countries. Encouraged Japan 

and Europe to join TTP and 
TTIP free trade negotiations. 

 By January 2015, USG received 
48 applications to export a 
total of 38.07 bcf/day of LNG, 
(63% of total U.S. production). 
5.74 bcf/day exports have 
already been approved.53  

 
 

ENVIRONMENTAL OPPOSITION 
 Environmentalists oppose LNG exports as they promoting more gas production/consumption. 
 Growing body of evidence suggests rather than harming the climate, the shale gas revolution 

has indirectly been a significant contributor to the preservation of the environment. 
 Transition to natural gas from carbon-intensive coal in electricity and transportation sectors 

has been a major driver behind a substantial reduction in greenhouse emissions since 2005.54 
 The Manhattan Institute estimates that while “solar power is responsible for 1 percent of the 

decline in U.S. carbon-dioxide emissions; natural gas is responsible for nearly 20 percent.”55 
 The Obama administration’s Energy Secretary, Ernest Moniz, admits that “about half” of the 

progress made on greenhouse gas emission reductions “is from the natural-gas boom.”56 
 

POLITICAL OPPOSITION 
 Opponents of U.S. LNG exports argue they would raise domestic natural gas prices.  
 Broad consensus LNG exports would raise prices modestly but also boost GDP modestly.  
 Most studies conclude net economic benefit would outweigh the net cost, with residential gas 

price rises of 2%-5% and a boost to U.S. GDP of  between $895M and $3.05B.57  
 

MARKET FORCES 
 U.S. LNG looked especially attractive to Asian buyers with prices at or near $10bbl. However, 

with oil trading at or under $50bbl the market is decidedly less hospitable. 
 Moody’s: Great Collapse in oil prices " wiped out the price advantage of U.S. LNG projects.”58 
 Price of U.S. LNG exports: January 2015: $17.39/mmbtu. April: $10.53. December: $7.17. 
 Asian LNG prices down from $19.75/mmbtu in March 2013 to $6.78/mmbtu in October 2015. 
 EIA: “growing concern that weak oil prices, disappointing world economic growth and a 
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global gas glut have turned the economics of U.S. exports on their head.”59 
 Global Supply Glut: “liquefaction capacity is projected to rise by almost 50% by 2020 while 

many non-U.S. projects are much further along than the U.S. projects.”60 
 Nearly 30 proposals to export LNG likely to be canceled. LNG firms cutting capital budgets.61 

 

LONG-TERM PROSPECTS 
 EIA estimates U.S. will be a net LNG exporter in 2016, with exports reaching 3.5tcf in 2030.62   
 U.S. shale gas production expected to double from 10tcf in 2012 to just under 20tcf in 2040. 
 By 2020 China’s LNG imports are expected to balloon to 3.7tcf.  
 IEA expects natural gas demand to grow 1.6% annually over the mid-term. 
 U.S. brownfield advantage: cheaper to convert existing import terminals to export terminals. 
 Massive investments give U.S. important “first-mover” advantage if and when prices do rise.  

 

QUICK VIEW: JAPAN’S DILEMMA 
Japan is the fourth-highest energy 
consuming nation in the world yet 
the island-nation is poorly endowed 
with natural resources and, like 
South Korea, is almost 100% reliant 
on imported oil and natural gas. 
Indeed, Japan is the largest importer 
of LNG in the world, as well as the 
second-largest coal importer, and 
the third-largest net oil importer.63   
 

Japan used to be the third-largest generator of nuclear power, accounting for 26% of Japan’s 
electricity generation as late as 2010. Yet, a meltdown at the Fukushima Daiichi Nuclear Power 
Plant in March 2011 following a tsunami generated by one of the most powerful earthquakes in 
recorded history forced Japan to take all 24 of its nuclear reactors offline for safety reasons. 
The gaping void in energy generation left by Fukushima has been filled principally by LNG, 
which jumped from 27% of Japan’s electricity generation in 2010 to 48% in 2013. Japan now 
accounts for more than one-third of all global LNG demand;64 as a result, its trade deficit has 
ballooned.65 
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 In 2013 Tokyo announced $11B in credit guarantees for Japanese investments in U.S. shale 
gas.66 

 Japanese companies have invested in 4 of 5 U.S. LNG export terminals under construction, 
securing up to 1,000bcf per year of U.S. LNG by 2020,67 making the U.S. Japan’s top supplier. 

 Yet, the Great Collapse in oil prices has begun to dampen optimism about U.S. LNG exports. 
 Japan intends to bring its 24 nuclear reactors back online in the coming years, and after 2020, 

Japan’s demand may begin to “flatten.” 
 

NATIONAL SECURITY TRUMPS ECONOMICS 
For Japan, LNG imports are not merely a question of economics, but of national security. 
Japan’s top suppliers of LNG are Australia, Qatar, and Malaysia.  LNG from the Middle East 
must traverse two of the world’s most congested global chokepoints: the Strait of Malacca and 
the Strait of Hormuz (the same is true for Japan’s oil imports, 80% of which come from the 
Middle East). And while Japanese LNG imports from Australia and Malaysia can bypass those 
straits, their LNG tankers still cross the contested South China Sea. For a country crippled by 
an oil embargo during its last war, this represents a 
significant geopolitical vulnerability.  
That vulnerability has grown more pronounced since 
2013, when Japan’s geopolitical rival, China, began 
consolidating control over the disputed South China 
Sea. China has now constructed seven artificial islands 
atop various rocks and low-tide elevations in the 
Spratly archipelago. American LNG and oil exports are 
thus uniquely attractive to Japan, as they would arrive 
from the safety of the vast Pacific Ocean to the east, 
bypassing the Straits of Malacca and Hormuz, and the 
South China Sea altogether.  The widening of the 
Panama Canal, expected to be complete in 2016, will 
facilitate LNG tankers shipping to Asia from the Gulf and East Coasts. Shoichi Itoh of the 
Japanese Institute for International Economics says68:              

 

We still want as much [U.S. LNG] as we can get. By the 2020s were hoping to increase 
America’s share to 20% of our imported LNG. We want to develop new supply chains 
from political allies. U.S. must seriously consider the geopolitical merits of exporting oil 
as well as LNG. 
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RUSSIA AND EUROPE CASE STUDY 
Russia is, by any definition, a conventional oil and natural gas powerhouse. According to the 
EIA,69 Russia hosts the largest natural gas reserves in the world (1,688tcf) and in 2015 was the 
second-largest producer of dry natural gas (22.1tcf), just behind the U.S. (24.3tcf).  In 2014 
Russia was the largest producer of crude oil (over 10.1mbd), and is the holder of the eighth-
largest proved oil reserves on the globe, at some 80bb.70   
 
In 2014 Russia consumed roughly 16.3tcf of the 22.1tcf it produced,71 leaving it a nearly 6tcf 
surplus for export. Meanwhile, Russia only consumes around 3.5mbd of the crude oil it 
produces, leaving it with nearly 6mbd of petroleum products to export (including over 5mbd 
of crude oil). Notably, production and exports oil were both rising in 2015, with output hitting 
a post-Soviet record in October 2015 at 10.77mbd. 
 
Russia accounts for roughly one-third of the EU’s crude oil imports (3.5mbd of 10mbd in 
2014) and one-third of the EU’s natural gas imports (5.2tcf of 16.2tcf in 2014).72  Yet Russia is 
arguably more dependent on the EU than vice-versa: the latter accounted for 72% of Russian 
crude oil exports and 90% of its natural gas exports in 2014.  Half of Russia’s federal budget 
revenue comes from its Mineral Extraction Tax and export duties on oil and gas. 54% of that 
sum derives from crude oil exports($270 billion), and 14% from natural gas exports($55B).73 
 
While the politicization of the energy trade is a global phenomenon, it is arguably in Russia 
(and Russia’s relationship with Europe) where the phenomenon has been the most extreme, 
visible, and consequential. Russian President Vladimir Putin, authored his 200-page 1997 PhD 
dissertation on Russian 
strategies to exploit natural 
resources for political gain.74 
In Europe Russia has 
leveraged its virtual monopoly 
on pipeline natural gas exports 
to apply pressure on various 
EU countries to advance its 
strategic objectives—most 
recently its territorial 
ambitions in Ukraine.   
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Russia’s tactics include: raising commodity prices, cutting off supplies, or canceling energy 
deals and contracts to punish unfriendly regimes; lowering prices and dangling lucrative 
contracts for capitals compliant with Moscow’s demands; and waging subversive political 
campaigns to advance Russian objectives and undermine EU efforts to limit or roll back 
Moscow’s virtual gas monopoly over the continent. Over the course of several decades, these 
tactics have proven largely successful at stymying efforts to build consensus on initiatives to 
diversify Europe’s sources of energy and reduce Russia’s commanding share of the natural gas 
import market.    
                     
However, a strategic miscalculation by Moscow has begun to change this dynamic.  Three 
Russia-Ukraine gas crises that unfolded in 2006, 2009, and 2014, and Russia’s subsequent 
invasion of parts of Ukraine, have galvanize EU member states to support a new initiative to 
reform the EU energy sector and impose punitive sanctions on Moscow’s energy industry.  
Whereas many capitals in Western Europe have little direct exposure to Russian natural gas 
(or ample storage capacity 
and supply alternatives), 
in many capitals in the 
Baltics and Southeastern 
Europe, Russia has long 
provided nearly 100% of 
their natural gas needs. 
 

EU SHALE PROSPECTS 
Europe is host to what 
could best be described as 
modest shale oil and gas 
reserves, though with the industry still in its infancy across the continent, reserve estimates are 
tentative and vary considerably. The EU’s Joint Research Centre puts Europe’s technically 
recoverable (TR) unconventional gas reserves lower, at 38.4tcf, about one-tenth of America’s.75  
France, the most well-endowed, hosts 4.7bb of TR shale oil reserves, as compared to America’s 
nearly 80bb. 
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Country TR Shale Gas Reserves (tcf) TR Shale Oil Reserves (bb) 

Bulgaria 16.6 0.2 

Lithuania/Kalningrad 2.4 1.4 

Poland 145.8 1.8 

Romania 50.7 0.3 

Denmark  31.7 0.0 

Turkey 23.6 4.7 

Ukraine 127.9 1.1 

France 136.7 4.7 

Germany 17.0 0.7 

Netherlands 25.9 2.0 

Norway 0.0 0.0 

Spain 8.4 0.1 

Sweden 9.8 0.0 

UK 25.8 0.7 

 

Natural gas reserves are more substantial in Poland, Romania, France, and Ukraine, yet EU 
member states face significant obstacles to exploiting shale reserves, lacking several of the 
advantageous conditions enjoyed by the shale extraction industry in the U.S., including:  
 

 A regime that grants underground mineral resource rights to the government rather than 
private landowners, as is the case in the United States. 

  EU “unconventional gas basins tend to be smaller, tectonically more complex, and geological 
units seem to be more compartmentalized” as well as “deeper, hotter and more 
pressurized…with generally more clay content.”76 In many countries the share of “proved 
reserves” is likely to be a fraction of the technically recoverable totals in the table above.  

 EU countries tend to be more sensitive to environmental concerns, and grassroots political 
opposition to fracking tends to be more organized and influential.  Bulgaria, Czech Republic, 
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the Netherlands, Luxembourg, France have banned fracking. 
 It’s widely believed Russia has provided resources to numerous environmental groups 

campaigning against fracking in an attempt to undermine EU efforts at shale oil and gas 
extraction.77 
 

Poland, potentially the largest holder of shale gas reserves in the EU, has been the most 
aggressive, granted over 100 concessions to energy firms in 2007. By 2014, 64 exploratory wells 
were drilled, but the results were “disappointing.” Seven of 11 global energy firms have since 
pulled out. Poland recently cut estimates of shale gas reserves by 90% to 12.2tcf-27.1tcf. 
 
IHS, an energy consultancy, expects that by 2020 European shale production will reach only be 
0.14tcf per year, compared with over 2.5tcf in America today. Meanwhile, conventional gas 
production in Europe could drop by a factor of 10 over that period.78  Meanwhile, the EU is 
growing more dependent on 
Russian energy. While EU gas 
consumption is down 13.7% 
since 2000, production has fallen 
42.5%.79 Since 2003, EU energy 
production overall has dropped 
15% while its import dependence 
has grown 13.3% for natural gas 
and 9.9% for oil.80 By 2030 the 
EU may be importing some 70% 
of its gas needs.81 
 
PIPELINE RELIEF? 
Options for substituting Russian gas with new natural gas pipelines from energy rich petro-
states in the Caucasus and Central Asia remain limited in the near-term.  Several mega-
projects have been stuck in deadlocked negotiations for over a decade (Nabucco, TAPI).  

 

Meanwhile, the Oxford Institute for Energy Studies notes EU countries are “contractually 
obligated to import at least 115bcm[4.1tcf] per year of Russian gas” through the mid-2020s 
and the contracts are “legally binding and subject to international arbitration.” Moreover, 
there are “significant limitations on the options to reduce the volumes…or to terminate the 
contracts before expiry.”82  New pipeline imports are not expected increase substantially before 
2030 and actually “may decline.” Azerbaijan is the “only country which will substantially 
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increase its exports of pipeline gas to Europe prior to 2030, with 30 bcm [1.1 tcf] becoming 
available by that date, only half of which will progress beyond Turkey to the rest of Europe.” 
 

LNG 
The EU is already one of the largest LNG importers in the world, commanding 20% of the 
global market, second only to Japan which imports 37%.83 LNG imports account for 15-20% of 
European natural gas imports, versus 80-85% from pipeline. The continent already has 
substantial LNG infrastructure in place, including 28 LNG import terminals, 8 more under 
construction, and 26 in planning stages. However, infrastructure is skewed toward the 
developed west, where the need to diversify natural gas imports is the lowest.  
 
Lithuania, hitherto dependent on Russia for 100% of its natural gas imports and paying the 
highest price for Russian gas of all 28 EU member states,84 opened its first LNG facility at the 
port of Klaipeda in 2014. The regasification capacity of the Independence, 0.14tcf-0.18tcf, is 
twice Lithuania’s gas demand and nearly enough to meet the demand of all three Baltic states 
(including Latvia and Estonia), now 0.19tcf annually.85 The mere presence of the Independence 
has already helped Lithuania negotiate a 23% reduction in prices from Gazprom.86 
 
Poland opened its first LNG import facility in October 2015 at the Baltic port of Swinoujscie. 
The capacity of the terminal, 0.17tcf, amounts to half of Poland’s annual imports from Russia 
(30% of Polish natural gas consumption).87 In December 2015, Polish Prime Minister Kopacz 
said he was considering nearly doubling the capacity of the terminal, to 0.27tcf. 
 
LNG in in the EU still must compete with Russian natural gas on price: no easy feat. Yet by late 
2014, LNG prices in the EU had begun challenging—and even undercutting—Russian pipeline 
exports, despite a 40% decline in Russian natural gas prices in 2015.88 By one estimate, Russian 
pipeline exports to Europe in 2015 will average $6.64/mmbtu while the average spot price of 
LNG mid-year 2015 was $6.50/mmbtu.89    
 
Yet Gazprom can likely compete with LNG on price in any feasible scenario, though it may 
come at significant cost to Gazprom and the Russian state. By some estimates Gazprom’s most 
expensive gas, from the Yamal fields in Siberia, can still earn a profit at price of $7.50/mmbtu.90  
James Henderson says “the Russians are quietly confident that Europe will not find 
alternatives, and they have openly stated that if U.S. LNG arrives in Europe, they will compete 
with it. And there is no doubt they could undercut U.S. LNG in Europe.91 
RUSSIA FEELS THE PAIN 
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Yet not all is well in Russia. The collapse in global oil prices hit Russia, the top exporter of 
crude oil in 2015, particularly hard: Moscow spent $90B in foreign exchange reserves trying to 
prop up its economy in late 2014 before allowing the ruble to float freely. Russia’s currency lost 
almost half of its value immediately.   
 
 Russia’s economy entered recession in late 2014 and is expected to contract by 4% in 2015.   
 Russia’s “inflation rate is up 12.5-13.0 percent, and foreign trade dropped by 35-40 percent” 

and it witnessed “a 10 percent decrease in real wages and 5-6 percent drop in individual 
income.”92 

 Deloitte says Russia suffered from “capital flight of around $134 billion in 2014,” citing 
predictions by the Russian Central Bank of “further capital outflows of $120 billion in 2015, 
$75 billion in 2016 and $55 billion in 2017.”93 

 Russian banks and companies are now said to be indebted to foreigners to the tune of $600B.94 

 A Russian Foreign Ministry advisor as saying Russia loses about $2 billion in revenue for every 
dollar fall in the oil price. The Economist estimates Russia needs $110 oil to balance its 
budget.95   

 

As the Russian economy has been battered by the Great Collapse, it has been hit a wave of 
potent Western sanctions levied on Moscow for its invasion of Ukraine targeting Russia’s 
energy sector. The sanctions restrict U.S. banks from lending to Russian energy firms, and 
prohibit American companies from selling Russia fracking technology and “goods, services, or 
technology in support of deep-water, Arctic offshore, or shale projects.”96 At a time Russia’s 
legacy oil and natural gas fields are facing declining production and it desperately needs 
Western capital and technology to exploit new and more challenging energy reserves.   

 

 Since 2014 “virtually all involvement in Artic offshore and shale projects by Western 
companies has ceased following the sanctions.”97 

 By one estimate this has resulted in “the loss of $300 billion to $500 billion in previously 
projected direct investment from western oil firms…a major blow to Russia's oil industry.”98 

  Russian natural gas giant Gazprom, which generates 8% of Russia’s GDP, saw an 86% fall in 
net income in 2014.99 The company’s market capitalization, $350B in 2009, is $80B today.100 

 Western companies “account for about half of the technology used in hard-to-recover 
oil projects and more than 80 per cent of the technology used offshore.”101 

 “25 per cent of Russian oil production involved fracking and relied on western service 
companies”102 “Next year, many believe, [Russia’s] oil production will fall … the start of what 
many expect will be a long-term decline.”103 

 Russia’s energy ministry admits oil wells are depleting rapidly and Russian production could 
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fall by more than 20% by 2020, from 10.1mbd to 7.7mbd.104 
 Gazprom is predicting a 25% drop in natural gas production “from existing conventional 

sources” by 2020, and 75% by 2030.105   
 
RUSSIA LOOKS TO ASIA 
Russia has made selling more natural gas to Asia a major strategic priority. An expansion of 
gas exports to Asia was a core plank of the Russian energy strategy published in 2009, and in 
2014 Russia released a document, Energy Strategy to 2035. The Ukraine crisis seems to have 
galvanized momentum behind Eastern strategy and during a May 2014 trip to China, President 
Putin pushed Gazprom to reach a 
deal with Beijing on a massive 
new natural gas pipeline, the 
Power of Siberia. The 30-year deal 
is reportedly worth $400 billion, 
though the pricing and terms 
have not been disclosed.  The 
pipeline is expected to cost Russia 
$55 billion to construct and 
Gazprom says it will be complete 
by 2019.106 Russia is hoping 
through three new pipelines 
natural gas exports to China can 
reach 100bcm per year (versus 
146bcm to Europe in 2014).107 
They include: 
 

 Power of Siberia “Eastern Route” 
o 38bcm capacity. Irkutsk-Vladivostok. Signed May 2014. 

 Power of Siberia 2/Altai Pipeline “Western Route” 
o  30bcm capacity. Western Siberia–Northwest China. First MOU signed March 2006. 

Second MOU signed September 2015. No final agreement yet signed. May be “delayed 
indefinitely.” 

 Sakhalin-Vladivostik Pipeline “Eastern Gas Program”  
o Approved in 2007. In operation since 2011. September 2015 Russia-China signed MoU 

to extend gas line to China. Studies yet to be conducted on volume and route.  
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However, Russia’s Eastern Strategy may be in trouble thanks to weakening Chinese demand 
and surplus of natural gas supplies worsened by the U.S. Shale Revolution. China’s natural gas 
demand was down 15% in 2015 from 2014.108 The pricing terms of the Power of Siberia deal 
have not been revealed, but one Russian source suggested it was $350/bcm.  Since the Great 
Collapse, natural gas prices have fallen precipitously: gas exports to Europe fell from $357/tcm 
in mid-2014 to $251/tcm in mid-2015.109 And the natural gas being extracted from new fields in 
Siberia is of a higher cost. Dalan McEndree says “the Power of Siberia agreement may not 
achieve the volumes, prices, and therefore the revenues the Russian government expects.110 
 

RUSSIAN SHALE 
 If there is a bright side for Russia to the Shale Revolution, it’s that the country is extremely 
well-endowed with shale oil and gas reserves. The EIA’s latest assessment sees Russian proved 
shale gas reserves at 284.6tcf, ninth-most in the world, while its proved shale oil reserves are 
74.6bb, just behind America’s 78.2bb.111 Shale has effectively doubled Russia’s (depleting) 
conventional oil reserves, estimated at 67bb.112 Its shale oil reserves may be worth as much as 
$8.2 trillion.113 
 

 Soviets were exploring ways to extract oil and gas from shale formations decades ago. The 
USSR had an experimental program to extract energy from tight rock using nuclear 
weapons.114 

 Charles Kennedy: “Russia alone has the technology, infrastructure, [plentiful water 
resources]and political will to be the next revolutionary shale venue — not to mention a lot of 
sparsely populated space in which to drill without public backlash.”115 

 Russia’s shale formations “lie in parts of Russia that have been producing oil for decades…the 
necessary pipelines, storage, and processing facilities are already there.” 

 “Shale development in Russia is unlikely to witness the degree of environmental backlash that 
has hampered shale exploration programs [elsewhere].”116 

 Russia also has a great deal of experience with fracking, registering 1.1m horsepower of pumps 
to blast water, third behind China’s 3.1m horsepower and America’s 19.7m horsepower.117 
 

BAZHENOV 
After taking a disinterested approach to its shale reserves, Russia has shown more interest in 
recent years, especially in the massive Bazhenov formation, “the world's largest shale oil 
resource.”118 Moscow has offered tax relief from Russia’s Mineral Extraction Tax (MET) of 
between 50-100% depending on the permeability of the rock, a move that “significantly 
changes the economics of Russian shale oil.119 According to one estimate Russian oil companies 
pay $78 in export duties and mineral taxes out of each $110 worth of crude they produce.”120   
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 EIA estimates 74.6bb of TR shale oil reserves and 285tcf of  TR shale gas reserves in 
Bazhenov,121 ten times more than America’s massive Bakken shale formation.122 

 President Putin set a target of 450,000 b/d tight oil production by 2020.123 Now seems unlikely. 
 Break-even price for Russian shale estimated at $60--80, on par with higher-priced U.S. 

shale.124 
 Bazhenov may have less favorable geology than U.S. shale plays. Limited testing to date. 
 Bloomberg: “Russia will require Western companies to provide the modern drilling and 

production gear -- and techniques such as hydraulic fracturing -- that are essential to 
unlocking its $8.2 trillion worth of [tight oil] still underground.”125 Sanctions preventing that 
cooperation. 
 

ENERGY SECURITY IN 2015 
 In February 2015, the European Commission released a Framework Strategy for a Resilient 

Energy Union to create “an integrated continent-wide energy system where energy flows freely 
across borders, based on competition and best possible use of resources.”126  

 In July 2015, 15 EU countries “endorsed an action plan to improve energy infrastructure and 
ultimately to ensure each of them maintains three separate sources of supply.”127   

 The plans envision a network of new pipelines and as many as 14 new interconnectors in 
Eastern Europe, new LNG terminals and storage capacity, and the upgrading of existing 
natural gas pipelines to handle “reverse gas flows.”  

 In 2016 the EU plans to unveil a comprehensive LNG strategy and new legislation to “bind 
together proposals on gas-related supply security.”128 

 However, in June 2015, several EU energy companies joined with Gazprom to promote a $10 
billion-plus plan to double the capacity of Russia’s Nord Stream pipeline, which bypasses 
Ukraine to bring Russian gas to Germany via the Baltic Sea.  It will allow Russia more leeway to 
manage the flow of natural gas into Ukraine without affecting Western Europe. 

 Keith Johnson argues the deal “underscores the way commercial considerations —not grand 
strategy—underpin Europe’s approach to meeting its energy needs despite years of hand-
wringing in Brussels over Europe’s huge and growing dependence on imported fuels.”129 
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KEY AREAS AND VARIABLES TO WATCH 
 The possibility of the U.S. overtaking Saudi Arabia as the new “swing producer” in 

international oil markets. 
 The growth of global spare capacity margins and their effect on price spikes. 
 The effect of the Great Collapse on future LNG investments in the U.S. and abroad. 
 The impact of the revocation of the U.S. crude oil export ban. Do volumes increase and 

where do they go?   
 The long-term impact of the Great Collapse on U.S. shale production and investments. 
 Natural gas and crude oil demand growth in Asia, especially in China and India  
 The effect of the Panama Canal expansion on U.S. oil and LNG export costs and volume.  
 The impact of U.S. crude oil exports on domestic gasoline prices and U.S. GDP. 
 The impact of LNG exports on domestic natural gas prices and U.S. GDP. 
 OPEC production levels, production targets, and overall cartel cohesion. 
 The price-sensitivity of shale oil and natural gas. How quickly does production increase 

when prices rise; how much farther will it fall in response to global oil prices.  
 The pace of technological, efficiency and productivity gains in U.S. oil and gas fields.  
 The WTI/BRENT spread and its implications for U.S. oil exports. 
 The degree to which the Great Collapse has further stunted the development and growth 

of other shale industries abroad, particularly in Russia. 
 The degree to which the global LNG market begins operating like a true market with 

prices untethered from crude, contracts increasingly short-term, and regional price 
differences diminished.  

 America’s security commitment to the Middle East, perceptions of America’s security 
commitment to the Middle East, and the degree to which other countries like China and 
Russia seek to fill a perceived void.  

 Whether Japanese and European interest in in U.S. oil and LNG exports diminishes 
from the Great Collapse or continues on the strength of geopolitical and national 
security merits. 

 The evolution of the EU Energy action plan and the growth of LNG infrastructure in 
Eastern Europe. 

 The price and volume of Russian natural gas exports to China. 
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