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Summary
The shale revolution taking place in the U.S. has garnered significant global attention and once
again showcases the ingenuity and inventiveness of Americans and establishes the U.S.,
tarnished by its role in the financial crisis, as an economy where imagination intersects with
reality. The positive supply shock to the U.S. economy is reflected in the dramatic decline in the
price of both crude oil and natural gas. Historically, West Texas Intermediate (“WTI”) crude oil
traded at a $1 - $2 premium over the Brent, but now trades at a $24 discount. During the first
half of 2012, the price of natural gas dipped below $2 in the U.S., while it fetched $10 in Europe
and $17 in Japan.
The exploitation of the shale resource was built on two decades-old technologies -- hydraulic
fracturing (“fracking”) and horizontal drilling. It was not until the late nineties that shale
exploration became commercially feasible, aided by better seismic data and the right fracturing
formula. The Barnett Shale in the Fort Worth Basin (Texas) was the first to be developed and its
success led to the subsequent discoveries of several productive oil and gas basins including
Haynesville (Louisiana), Marcellus (Ohio), Bakken (North Dakota) and Eagle Ford (Texas). The
turning point of the American shale boom occurred in 2008. Domestic oil and gas production
quietly took off amid the Financial Crisis and slumping energy demand. The upward trend has
continued since 2010 when consumption started to pick up while oil and gas imports declined.
At present, the country imports 42% and 7% of its oil and gas consumption, respectively, down
from 60% and 17% just five years ago on a 52-week average base. The magnitude and speed of
shale development in the U.S. are truly extraordinary, and perhaps unique.
At SeaBridge, our research team has focused on identifying the key economic implications of the
Great American Shale Boom, highlighting major industrial beneficiaries, and analyzing the
potential of replicating the American success story worldwide. Our main conclusions are:
•

The Great American Shale Boom is here to stay. The magnitude and speed of future
development could once again be left out of energy analysts’ forecasts. Such uncertainty is
perhaps partly reflected in today’s wide range of forecasted estimates for global oil prices.
However, when something disruptive occurs, it is well understood that market participants
tend to recognize the changes and associated implications belatedly.

•

The U.S. will continue to rely less on foreign energy, particularly from unstable regions, due
to increased domestic production and energy efficiency. If the current trend continues, it is
not hard to imagine the U.S. producing 70% of its domestic crude needs by 2015. Beyond
the domestic ramp up, the Canadian oil sands boom provides the U.S. with much greater
energy security. Canada is the country’s largest trading partner and has significant interest in
enhancing its low cost pipeline infrastructure to the U.S. According to Exxon’s projection,
North America is likely to transition to a net energy exporter by 2025, while Europe and Asia
will remain dependent on the international markets for a substantial portion of their energy
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consumption. With greater resistance to negative oil supply shocks, the U.S. could attract
significantly more domestic investments particularly in the industrial space.
•

Most experts agree that the U.S. will turn into a net gas exporter by 2020, if not sooner. We
think low natural gas prices will persist and could fuel a potential manufacturing revival in
the U.S. The pivot of the U.S. into net energy exports will be determined by the
government’s approval of LNG (liquefied natural gas) export applications and the
incremental level of domestic gas demand resulting from a potential industrial renaissance.
The study from the National Economic Research Associates (NERA) released in December
2012 concluded the U.S. was projected to gain net economic benefits from LNG exports
across all economic scenarios modeled. This favorable study increased the odds for final
approval. Even in the case of unrestricted natural gas exports, relatively low domestic
natural gas prices will persist as countries in need of LNG imports will have to pay a
minimum price of the costs of feed gas, liquefaction, transportation and re-gasification. Over
the coming years, we could see U.S. manufacturers reevaluate their sourcing strategy and
choose to return home driven by three primary factors: slowing growth abroad, rising labor
costs in emerging markets, and cheaper energy and raw material costs in the U.S. A 10%
increase in U.S. industry production could raise natural gas demand by 672 mcf (3% of total
current U.S. gas consumption). In our opinion, attracting skilled manufacturing onshore by
leveraging low energy and material costs might be even more beneficial to the U.S. economy
as the country could produce higher value-added products with its productive labor force.
The impact of a manufacturing renaissance is difficult to project, but some estimates suggest
a potential boost of 0.5% to GDP per year over the next five years.

•

Against the backdrop of a shale oil/gas boom and a housing recovery, the U.S. dollar appears
poised to strengthen (post QE3) over the coming years, in our view. First, the decline in the
current account deficit due to the decline in crude oil net import would reduce the supply of
dollars on the international market. However, a strengthening dollar could potentially reduce
the competitiveness of U.S. exports. Given slack in the current labor market, we think
productivity gains would likely outpace wage growth in the near term. This could somewhat
offset the negative impact on exports from a stronger dollar. Longer term, U.S.
manufacturing competitiveness could be strengthened by relatively low energy and raw
material cost advantages. Second, meaningful amounts of foreign capital could be attracted
to fill the gap between investment demand and domestic U.S. savings amidst an accelerating
economy. This would, in turn, increase demand for U.S. dollars. The significant discount
between WTI and Brent crude oil pricing due to domestic supply glut should attract
significant oil and gas infrastructure investment. Several major chemical companies have
announced capital plans to take advantage of the low energy and feedstock costs. The
American Chemical Council estimates the chemical industry and its suppliers could add $132
billion to GDP including $49 billion related to capital investment.
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•

The Great American Shale Boom is fuelling an American industrial revival with low secular
natural gas prices for energy consumption and low natural gas liquid (NGL: ethane, propane
and butane) prices relative to naphtha (a crude oil derivative) for ethylene feedstock. In our
opinion, the U.S. has an ideal mix of factors including the resource base, the pipeline
infrastructure, sufficient supply of water, technical expertise, efficient capital markets,
manufacturing capacity, and a relatively favorable tax and regulation regime. All these
factors should provide a supportive environment to the U.S. petrochemical industry to
monetize the shale opportunity and out-compete in this new shale gas regime. The
petrochemical industry is one of the biggest beneficiaries due to its upstream nature. In fact,
for ethylene (derived from ethane), the U.S. went from being the highest cost producer in
2005 to the 2nd lowest in 2011. (The lowest cost region remains the Middle East.) The rapid
ramp up of NGL production from the Eagle Ford and Marcellus shale basins drove down the
price of ethane to 25 cents per gallon ($3.41/mmbtu) today from 80 cents per gallon
($10.90/mmbtu) just a year ago. Ethylene cracker (conversion of hydrocarbon gases at a
high temperature into smaller molecules) capacity is coming on line to absorb some of the
increase in ethane supply, but with a time lag, we expect U.S. ethane supply to exceed
demand thru 2016, resulting in lower ethane prices for the foreseeable future. This will
provide U.S. based chemical producers with a favorable cost advantage over their Europe
and Asia based competitors for the foreseeable future.

•

Shale oil and gas will have a substantial impact on markets around the world through price
movement and/or resource exploitation. We evaluated the international shale landscape and
identified four focus countries -- Argentina, South Africa, Turkey and Norway -- that may be
highly impacted by the shale revolution. Argentina and South Africa stand out as countries
that could benefit greatly from the economic development of their shale resources, but the
obstacles to development, particularly political, are huge and may limit progress in these
countries. Turkey and Norway are the two countries most exposed to a convergence in
global natural gas prices, with international prices moving toward greater parity with U.S.
prices or to a reversion to a more normal oil-price relationship through lower oil prices.

•

The American success story has prompted much speculation regarding the potential for
similar booms elsewhere. Our assessment suggests that the U.S. experience may not be easy
to replicate in the rest of the world. A unique combination of factors enables the U.S. to
continue to turn obstacles into assets that provides the game changing advantage over rest of
the world. We found a set of favorable conditions in the U.S. that are ripe for an energy
renaissance that has the potential to completely alter the country’s energy outlook for many
years to come. Such conditions include an abundant resource base, private mineral rights, a
multitude of small, independent companies that are funded by efficient capital markets,
technological expertise and infrastructure to accommodate shale oil/gas development, a
comparatively favorable topographic and demographic profile, and adequate water resources
to facilitate hydraulic fracturing. Several hurdles remain such as inadequate transportation
5
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infrastructure, political and regulatory uncertainties, environmental concerns, inadequate
measurement techniques, and “Not in My Back Yard” (NIMBY) biases that could potentially
side-rail the full utilization of the nation’s natural resources. It is our opinion that these
limiting factors can indeed be overcome: new pipelines are being built to improve the
infrastructure, rigorous safety and environmental controls are becoming the industry
standard, and new innovative technologies are being developed to more precisely evaluate
resource supplies. Furthermore, we believe that many of the political and regulatory hurdles
as well as any lingering public reservations will ease significantly as the benefits of the shale
boom begin to materialize and directly improve the state of the domestic economy. Given
the existing barriers to entry for other major energy producing nations, we consider it
unlikely that these issues will be able to be as readily resolved elsewhere. Thus, in
conclusion, we are optimistic that, while such limitations may now be considered liabilities,
they will eventually be removed and no longer hinder the United States’ momentous climb
toward energy independence.

Analyst: Angell Xia, Ph.D., CFA
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Part I: The Economic Implications of the Shale Revolution
The goal of the next section is to identify the economic implications of the shale revolution for
the U.S. economy, specifically, as it relates to the current account and the nation’s balance of
payments. We will attempt to draw conclusions regarding the impact on the current account
balance and how this change will transform the structure and thus the competitiveness of the
U.S. economy. A lower current account deficit will have far reaching effects on different
elements of the economy. We will analyze the impact on the U.S. dollar and the implications for
inflation, monetary policy, employment, consumption, and investment.
We will discuss oil and natural gas separately and then conclude our analysis considering the net
impact on the current account. We will begin by discussing the current and projected domestic
demand for each fuel source. We will then look at the supply side of the equation including
projections that consider domestic production growth. This will be followed by our analysis of
the shale “boom” impact on the current account deficit. Lastly, we will consider the implications
of a declining current account deficit on the broader U.S. economy.

Crude Oil
In 2011, the U.S. consumed 14.5 million barrels/day (B/D) of crude oil. Looking out into future
periods, U.S. crude demand is not expected to grow materially over the next 20-25 years. The
Energy Information Administration (EIA) projects liquids consumption in the U.S. will remain
largely flat through 2035.1 British Petroleum (BP) actually sees total liquid consumption going
down about 10% from current levels by 2025.2 These projections are largely driven by
technological innovations as it relates to energy efficiency and the emergence of renewables as a
viable alternative to traditional “dirty” fossil fuels like oil.
On the supply side, domestic crude production has increased dramatically in recent periods
reaching 6.8 million B/D in September 2012, or 47% of the U.S.’s 2011 domestic demand.
Imports from abroad are used to fill the gap between the U.S.’s crude oil demand and its actual
productive capacity (see Table III). In 2011, the U.S. spent $331 billion (net) importing crude oil
to meet approximately 60% of the U.S.’s crude demand.3 This represented 45% of the U.S.’s
total Goods trade deficit and an impressive 60% of the overall trade deficit as the services sector
runs a surplus.

1

U.S Energy Information Administration, “Annual Energy Outlook 2012”, June 2012, pg 114.
U.S Energy Information Administration,” Annual Energy Outlook 2012”, June 2012, pg 114.
3
Bureau of Economic Analysis & U.S. Energy Information Administration.
2
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Table I-1: EIA Consumption of Petroleum and other liquids by Sector, 1990-2035 (millions
barrels per day)

Source: U.S Energy Information Administration, Annual Energy Outlook 2012, Figure 110 (June 2012)
* Liquids consumption includes Natural Gas Liquids and Blending agents (e.g. Ethanol) which comprises the
difference between crude oil consumption and total liquids consumption.

Table I-2: Petroleum Products Supplied including Natural Gas Liquids (millions of barrels/day)

Source: U.S Energy Information Administration, Monthly Energy Review November 2012, pg 36
* Approximately, 25% or 2 million BOE of Total Field Production represents Natural Gas Liquids
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Crude Oil Shale “Boom” Impact on Trade Balance
As seen in the Table III, crude oil & petroleum products (net) import volumes have been
declining in recent periods after having peaked during the last cycle. Crude oil & petroleum
products (net) import volumes reached their highest levels ever in the 2005-2007 period. As the
economy bottomed in 2008 & 2009, oil demand remained depressed keeping import levels
restrained. In 2010, oil imports recovered, but increasing domestic production began to capture
more of the domestic demand keeping a lid on a strong recovery in import volumes. In 2011,
imports continued to fall as domestic production further increased and total crude oil
consumption remained flat. As of 2011, crude import volumes were 11% below their 2008 peak
as compared to total crude oil demand which was only 4% below its 2007 levels.4 The supply
shock stemming from the incredible rise in domestic crude production growth is captured by the
widening of the WTI-Brent spread (see Table I-4).
Table I-3: Crude Oil & Petroleum Products Supplied
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Source: U.S Energy Information Administration

4

U.S. Energy Information Administration.
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Table I-4: Historical WTI-Brent Crude Oil Spread
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The other side to this equation is prices. In recent years, despite a reduction in overall crude
import volumes, the amount of total dollars spent on crude imports has only increased due to the
rising price of the commodity. Table V below illustrates that in recent periods prices and not
volumes have been the ultimate driver of the crude oil $ trade balance.
Table I-5: Historical Crude Oil Net Imports (in millions of $) and Price per Imported Barrel
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As such, in order to analyze the impact of increases in domestic production on the crude trade
balance, one must also consider the long term price of the commodity. Any meaningful period
of elevated oil prices, for example >$100, could negate the benefits from lower import volumes.
The experts widely differ on their long term projections for crude oil prices (see Table VI), but
no matter the outcome it is certain that prices will play a key role in determining the extent of the
dollar decline in the crude trade deficit for the U.S.
Table I-6: Projections for Oil Prices, 2015-2035 (2010 dollars per barrel)

Source: U.S Energy Information Administration, Annual Energy Outlook 2012, Table 23 (June 2012)

As it relates to domestic production growth projections, the experts are meaningfully apart. The
EIA is projecting average production in 2014 of 7.9M B/D which implies a 12% CAGR from
2011 production levels of 5.6M B/D.5 The International Energy Agency (IEA) is more bullish
forecasting production to reach 10M B/D by 2015 implying a 15% CAGR.6 Other projections
see U.S. crude oil production rising to nearly 12 million B/D by 2020 implying a 9% CAGR.7
Crude domestic production growth momentum has picked up meaningfully in 2012 reaching 6.8
million B/D in October 2012 and averaging 6.3 million B/D from January-October 20128. If the
current trend continues, it is not hard to imagine the U.S. producing 10 million B/D by 2015.
This would comprise almost 70% of domestic crude oil demand. We use this as a base case in
our example illustrating what the 2015 crude trade balance may look like. Assuming flat
domestic demand growth from 2011 levels, the U.S. will only need to import 4.5 million B/D in
2015 vs. the 2011 import amount of almost 9.0 million B/D. The change in import volumes of
4.5 million B/D, or 1.64 billion barrels annualized assuming $100/barrel import prices, could add
5

U.S. Energy Information Administration
Mackey, Peg, “U.S. to overtake Saudi as top oil producer: IEA”, http://www.reuters.com/article/2012/11/12/us‐iea‐oil‐report‐
idUSBRE8AB0IQ20121112, November 2012.
7
Maugeri, Leonardo. “Oil: The Next Revolution”, Discussion Paper 2012‐10, Belfer Center for Science and International Affairs,
Harvard Kennedy School, June 2012, Pg 3 Figure 2.
8
U.S. Energy Information Administration
6
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$165B nominal dollars to GDP, or approximately 1.2%, based on 2011 GDP. Again, the big
variable here is pricing because if crude prices rise significantly, the benefits for the trade
balance from a decrease in import volumes could be more than offset by the increased prices
paid for imports (see Table VIII).
Table I-7: Recent Year over Year Domestic Crude Oil Production Growth
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Source: U.S Energy Information Administration
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Table I-8: Sensitivity Analysis Illustrating Crude Import Savings driven by Import Price/Barrel
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Natural Gas
In 2011, the U.S. consumed 66.5 billion cubic feet/day (CF/D), or 24.2 trillion cubic feet, of dry
natural gas (also known as consumer–grade natural gas, is defined as a natural gas which remains
after removal of the liquefiable hydrocarbon gases from the gas stream). On a Barrel of Oil
Equivalent (BOE) basis, this equates to 11.4 million BOE/D of natural gas consumption.9 The
EIA projects natural gas domestic demand will increase 10% by 2035.10 This will be driven by
natural gas displacing coal as the preferred fuel source for power generation in the U.S.
Table I-9: EIA Total U.S. natural gas production, consumption, and net imports, 1990-2035
(trillion cubic feet)

Source: U.S Energy Information Administration, Annual Energy Outlook 2012, Figure 106 (June 2012)

On the supply side, natural gas production has had a more spectacular rise reaching 68.6 billion
CF/D in October 2012 and averaging 66.6 billion CF/D from January-October 2012.11 This
represents over 99% of our 2011 domestic demand.
The trade balance impact from the increases in domestic natural gas production will most likely
be much smaller than the impact from oil. Currently, the U.S. basically has a neutral trade
balance in natural gas. In 2011, the U.S. imported 921 thousand BOE/D, or 336 million BOE,
comprising approximately 8% of demand. In 2011, the net trade deficit in dollars for natural gas
was just $8.9B which is a fraction of the $330B deficit for crude oil. Current projections by the
EIA place the U.S. as a net exporter of natural gas by 2022.12 The IEA projects the U.S. will be a
net exporter by 2020.13

9

Using the standard conversion rate of 5,800 cubic feet of natural gas to equal the burning content of one barrel of crude oil
U.S Energy Information Administration, “Annual Energy Outlook 2012”, June 2012, pg 92.
11
U.S. Energy Information Administration
12
U.S. Energy Information Administration, http://www.eia.gov/oiaf/aeo/tablebrowser/#release=AEO2012&subject=0‐
AEO2012&table=13‐AEO2012&region=0‐0&cases=ref2012‐d020112c
13
International Energy Agency, http://www.iea.org/newsroomandevents/pressreleases/2012/november/name,33015,en.
html#.UL4e0WOIjgE.twitter
10
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Table I-10: Historical Natural Gas Consumption, Production, and Net Imports (Trillion Cubic
Feet)

Source: U.S Energy Information Administration, Monthly Energy Review November 2012, pg 68

Prices will again play a key role in determining the impact on the natural gas trade balance
except it is the reverse situation in this case. Since the U.S. will soon be a net exporter, an
increase in international natural gas prices actually will improve the trade balance by increasing
the surplus. There is a disconnect between domestic & international natural gas prices due to the
structural limitations relating to export capacity (see Table XI).
Table I-11: Historical Natural Gas Prices in U.S., Germany, & Japan
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Source: Factset
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Table I-12: Annual Average Henry Hub spot Natural Gas Prices
$/MCF

Source: U.S Energy Information Administration, Annual Energy Outlook 2012, Figure 103 (June 2012)

Currently, the export limitations are being addressed through the construction of large scale
liquefied natural gas plants. These plants will allow U.S. producers to export their product into
the international markets letting the producers realize higher prices. These are very capital
intensive and highly technical projects that take years to reach live operations. The plant that is
closest to completion is Sabine Pass which is being built by Cheniere Energy for an estimated
cost of $5.6B. The plant will have a daily export capacity of approximately 2B CF/D.14 The
timing and capacity of these projects are critical factors in determining the outlook for natural
gas export volumes in the U.S.
The other variable in the analysis is domestic production growth which has leveled off in recent
periods due to the collapse in prices (see XIII).

14

Kelly‐Detwiler, Peter, “LNG Export Economics : A Look at Frontrunner Cheniere”, http://www.forbes.com/sites/peter
detwiler/2012/12/05/lng‐export‐economics‐a‐look‐at‐frontrunner‐cheniere/, December 2012
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Table I-13: Recent Year over Year Domestic Dry Natural Gas Production Growth
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Source: U.S Energy Information Administration

The impact of natural gas exports on the current account balance would be small in the context
of the overall U.S. economy.15 This is due to the impact exports will have on domestic natural
gas prices. The EIA estimates that increased natural gas exports will lead to increased domestic
natural gas prices given the additional demand source. Over time, some of the impact would be
tempered due to increases in domestic production by producers as they respond to the new export
markets.16 The gains from trade will be partially offset by higher domestic prices, lower
consumption and investment, plus the net economic gain from the incremental gas production.
Increased gas exports also would reduce exports of other gas-intensive products due to the
increased (domestic) input costs reducing price competitiveness.17

15

Levi, Michael, “A Strategy for U.S. Natural Gas Exports”, Brookings Institute, June 2012, pg 13.
U.S Energy Information Administration, “Effects of Increased Natural Gas Exports on Domestic Energy Markets”, January
2012, pg 6.
17
Levi, Michael, “A Strategy for U.S. Natural Gas Exports”, Brookings Institute, June 2012.
16
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Table I-14: Comparison of the Average Price Impact from 2015-2035 of 6 billion CF/D of LNG
Exports

Source: Harvard Business Law Review Online, America’s Natural Gas: From Gas to LNG Exports, November
2012, pg 29.

The Brookings Institute sees the net trade benefit at just $2.7B-$3.2B/ year at an export capacity
of 6 billion CF/D natural gas export capacity. This figure includes the gains from selling gas
overseas ($700M-$1B), the gains from new gas production in response to the new export
markets ($2.3-$2.8B), and the offsetting losses from lower domestic consumption ($300M$500M).18

18

Levi, Michael, “A Strategy for U.S. Natural Gas Exports”, Brookings Institute, June 2012, pg 14.
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Declining Current Account Deficit and What it Means for the U.S. Economy
In nominal terms, the U.S. current account deficit was -$560 billion in 2011, or approximately
-3.5% of GDP. As described above, the largest change in the current account deficit over the
next decade will most likely be driven by the decline in crude oil import volumes. As crude oil
production increases, the U.S.’s reliance on imports to satisfy domestic demand will ease. The
most bullish estimates project a current account surplus by the end of the decade.19
There is an on-going debate on how a narrowing current account deficit balance will impact and
more importantly benefit the U.S. economy. The U.S. has not had a current account surplus
since 1991. As a result, foreigners have accumulated net claims on U.S. assets totaling $4 trillion
dollars, or approximately 31% of GDP, as of year-end 2011.20 The U.S. financial position should
improve as the imbalances reverse. The domestic savings rate will rise favoring lower interest
rates which will support capital formation and technology improvements. As a result of the
increased investment we should see productivity gains outstripping wage growth (given slack in
domestic labor market) and increasing competitiveness as prices remain subdued. Citi estimates
that $470 billion dollars may be shaved off the current account deficit by 2020, or 2.4% of
GDP.21
The near term impact on the U.S. dollar appears to be initially favorable with a gradual
strengthening in the exchange rate as the deficit declines. This is due to the decline in crude
imports which would reduce the supply of dollars on the international market. This will be
partially offset by a decline in exports due to the higher prices but to what extent is unclear.
Recent research has shown that income levels and not exchange rates are the main drivers of
trade balances.22 Citi estimates a strengthening in the real U.S. dollar exchange rate from 1.6%5.4%.23
Longer term, the strength of the U.S. dollar will be determined by interest rates, asset prices, and
income levels all on a relative basis. In a famous 2005 speech, Ben Bernanke said “the U.S. trade
balance is the tail of the dog; for the most part, it has been passively determined by foreign and
domestic incomes, asset prices, interest rates, and exchange rates, which are themselves the
products of more fundamental driving forces”.24 As capital markets have become more
integrated, it is thought capital flows and not trade flows are the major drivers of long term
exchange rates as investors seek the highest available risk-adjusted returns. In this case, the
current account adjusts to reflect the consequent net capital flow through changes in exchange
19

FT.com, Mohi‐uddin, Mansoor, “Dollar bears in for shock if US cuts energy imports”, February 2012, http://www.ft.com/
intl/cms/s/0/91501a42‐5273‐11e1‐ae2c‐00144feabdc0.html#axzz2E6WwWiUC
20
U.S. Bureau of Economic Analysis
21
Citi, “Energy 2020”, pg 81, March 2012.
22
Marcel Fratzscher, Luciana Juvenal, and Lucio Sarno, “Asset Prices, Exchange Rates, and the Current Account”, August 2008.
23
Citi, Energy 2020, pg 81, March 2012.
24
Ben S. Bernanke, “The Global Savings Glut and the U.S. Current Account Deficit”, March 2005, http://www.federalreserve.
gov/boarddocs/speeches/2005/200503102/.
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rates, relative prices, and relative income levels.25 In the scenario just described, it is difficult to
draw a conclusion on the long term strength of the dollar based on the boom in shale production.
The outcome will have far reaching implications for inflation, monetary policy, employment
levels, and domestic consumption. Domestic monetary policy could be more accommodative
due to the easing inflationary pressures from abroad. This could lead to a boost in employment
and a rise in discretionary incomes leading to more consumption and/or investment. The
potential benefits are substantial due to the structural changes in the current account taking place,
but the magnitude and ultimate outcome will depend on import prices and income growth driven
by productivity gains. While many may disagree regarding the implications for the U.S.
economy, few would dispute the benefit of a structural shift away from the U.S.’s dependence on
foreign crude oil.

Analyst: Adrian Morffi, CPA, CFA

25

Batten, Dallas S., “Exchange Rate Movements and External Imbalance”, 1986.

19

SeaBridge Investment Advisors

Part II: A Game Changer for the U.S. Petrochemical Industry
Shale gas is fueling an American industrial revival with the petrochemical industry as one of the
biggest beneficiaries. Shale gas is a game changer for the U.S. petrochemical industry as it
stands to benefit tremendously through: 1) low secular natural gas prices for energy
consumption, and 2) low natural gas liquids (NGL), primarily ethane, prices relative to naphtha
(oil-based) for ethylene feedstocks.
Besides benefiting from large amounts of recoverable shale gas reserves, the U.S. petrochemical
industry also benefits from a mix of factors that make monetization of shale gas production
possible over the next few years. Specifically, the U.S., unlike other countries, has the resource
base, the pipeline infrastructure, sufficient water supply, the technical expertise, efficient capital
markets, manufacturing capacity, and relatively favorable tax and regulation regime. All these
factors provide a supportive environment for the U.S. petrochemical industry to thrive and outcompete in this new shale gas regime.
A March 2011 study, conducted by the “American Chemistry Council, analyzed the impact of a
hypothetical, but realistic, 25% increase in ethane supply on growth in the petrochemical sector.
It found that the increase would generate:
•
•
•
•
•
•

17,000 new knowledge-intensive, high-paying jobs in the U.S. chemical industry
395,000 additional jobs outside the chemical industry (165,000 jobs in other industries
that are related to the increase in U.S. chemical production and 230,000 jobs from new
capital investment by the chemical industry)
$4.4 billion more in federal, state, and local tax revenue, annually ($43.9 billion over 10
years)
A $32.8 billion increase in U.S. chemical production
$16.2 billion in capital investment by the chemical industry to build new petrochemical
and derivatives capacity
$132.4 billion in U.S. economic output ($83.4 billion related to increased chemical
production (including additional supplier and induced impacts) plus $49.0 billion related
to capital investment by the U.S. chemical industry)“26

According to the Bureau of Labor statistics, employment in the chemical industry slid 17% from
2002 through the January 2011, but at year end 2011, it increased for the first time in a decade.

U.S. Manufacturing Revival
Eight to ten years ago, the U.S. petrochemicals industry was struggling financially. The
industry’s cost position was near the top of the cost curve resulting in a cost disadvantage to
26

American Chemistry Council, “Shale Gas and New Petrochemicals Investment: Benefits for the Economy, Jobs, and U.S.
Manufacturing,” March 2011, Page 1.
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Europe and Asia. Exacerbating the situation was the build-out of capacity in the low cost areas
of the Middle East. In 2005, the price of natural gas in the U.S. spiked to $14 per thousand cubic
feet causing the CEO of Dow Chemical to issue the following statement: “We simply cannot
compete with the rest of the world at these prices (half of Dow’s cost structure is gas based). We
and others are now investing in China and the Middle East, where energy is much cheaper to our
incredulity. Our industry will continue to grow. It is simply a question of where we will
grow.”27
How quickly the cost environment can change with the influx of shale gas. Starting in 2007,
natural gas in the U.S. became a cheaper source of feedstock than its European and Asian
naphtha feedstocks. Responding to this new competitive advantage, manufacturers have plans
to invest as much as $80 billion in the U.S. chemical, steel, fertilizer, aluminum, plastics, and tire
plants. U.S. companies have the access to capital in a very favorable interest rate environment
coupled with solid balance sheets to capitalize on the attractive economics of these investments.
Recent investments:
-

Dow Chemicals
o Dow’s St. Charles (an integrated petrochemical manufacturing complex in
Louisiana) 390,000 tonne/year ethylene cracker was scheduled to come back on
line by the end of 2012. This cracker is expected to reduce Dow’s ethylene
purchases by nearly half in the U.S. gulf coast.
o Dow is also scheduled to build a world scale cracker in Texas by 2016-2017.
o In total, Dow expects that its ethylene production capability will increase by as
much as 20% in the U.S. over the next two to three years and as much 90% of
North American ethylene will come from ethane. From a financial perspective,
Dow expects its U.S. Gulf investments and favorable shale gas dynamics to
generate an additional $2 billion in EBITDA in 2017.

-

Formosa Plastics is looking to build an 800,000 tonne/year cracker at Point Comfort,
Texas for $1.7 bn. In addition, it is also building a 300,000 tonne/yr low density
polyethylene (LDPE) plant and a 600,000 tonne/yr propane dehydrogenation plants to
produce ethylene. The three projects are expected to be finished by 2017.

-

Other companies that have committed to build new crackers include Chevron Phillips
Chemical and Shell.

27

Mufson, Steven, “The new boom: Shale gas fueling an American industrial revival”, November 15, 2012,
http://texasenergy.utsa.edu/news/the‐new‐boom‐shale‐gas‐fueling‐an‐american‐industrial‐revival/.
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-

In addition to new builds, producers that are planning for ethylene expansions and
debottlenecking at existing sites include Westlake, Lyondell Bassell, Ineos and Williams.
Table II-1: U.S. Ethylene Expansion Based on Shale Gas

Source: ICB, AFPM: “Shale Gas Leads to Mega-projects”, April 2nd 2012.

-

Based on the new builds and expansions, new ethylene capacity in the U.S. is forecasted
to expand by 28%-32% by 2017.28
Other capex investments

28

-

Methanex, which shut down its U.S. Chemical plant in 1999, is spending more than $500
million to move a methanol plant from Chile to Louisiana. The company stated in a
recent conference call that this project will pay off in less than four years if gas prices are
stable at around $4 per thousand cubic feet. Methanex is also considering moving a
second plant to Louisiana.

-

Lured by price and proximity of natural gas, CF Industries is looking to spend $2 billion
to expand its nitrogen fertilizer manufacturing facilities in Louisiana. It is looking to
displace imports that now make up half of U.S nitrogen fertilizer sales. Gas makes up
70% of manufacturing costs at its ammonia and urea units.

-

Even foreign companies are looking to make the move to the United States.

ICB, AFPM: “Shale Gas Leads to Mega‐projects”, April 2nd 2012.
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o Shell is looking to build a $2 billion petrochemical plant northwest of Pittsburgh.
The site will draw gas from the Marcellus shale.
o Cairo based, Orascom, one of the main players in the fertilizer market, has
intentions to build a $1.4 nitrogen fertilizer production plant in Iowa to supply its
customers in the Corn Belt. It would be the first world scale, natural gas based
fertilizer plant built in the U.S. in nearly 25 years and would reduce U.S.
dependence on imported fertilizer.

Sustainable Competitive Advantage
Natural gas liquids, primarily ethane, and naphtha, a crude oil derivative, are the primary raw
materials that are used to produce ethylene. Ethylene is a building block chemical used to make
plastics and other derivatives that go into an array of products, including pipes, tires, paint,
adhesives, plastics antifreeze, and more. Here is a simplified ethylene flow chart:
Table II-2: Ethylene Chain

Source: American Chemistry Council, Ethylene Chain Fact Sheet

The U.S. production of ethylene is valued at about $21 billion and is heavily concentrated in
Louisiana and Texas. The source of abundant and low cost natural gas has resulted in the U.S.
and Middle East utilizing ethane as the primary feedstock. As a result of a limited supply of
natural gas resources, Asia and Europe utilized naphtha as the primary chemical feedstock for
petrochemicals. The next three tables illustrate:
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Table II-3: The Current Disadvantage of Naptha as a Feedstock as its Cost is Correlated to the
Price of Oil

Source: American Chemistry Council, November 2012 presentation, “Shale Gas and Petrochemical
Investment”.

Table II-4: The Divergence in Costs between Natural Gas and Oil Starting in 2009
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Table II-5: Global Gas Price Trends Highlighting the Advantage of the U.S. vs. its Global Peers

Source: American Chemistry Council, November 2012 presentation, “Shale Gas and Petrochemical
Investment”.

We expect these trends to persist for many years. Natural gas prices in the U.S. will be subjected
to downward pricing pressures from an increase in U.S. production and higher than expected
domestic reserves. In addition, the high costs associated with LNG projects should provide a cap
on U.S. shale gas exports, providing the U.S with a sustainable natural gas cost advantage
relative to the international players.
Given new shale gas innovations and ample U.S. natural gas supply, chemical assets in the U.S.
are expected to maintain a production advantage relative to other parts of the world. As a rough
rule of thumb, Gulf Coast based petrochemicals and derivatives are at an advantage vs. other
major producing countries when the ratio of price of oil to the price of natural gas is more than 7
to 1. The next chart highlights the cost (oil/gas ratio) disadvantage for the U.S. in the early
2000s and the return to competitive advantage beginning in mid-2007 and persisting into 2016:
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Table II-6: Oil to Gas Price Ratio
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The direct result of the high oil-to-gas ratio is that lighter feedstocks (ethane, propane, and
butane) become cost advantaged relative to naphtha and is very favorable for U.S.
competitiveness and exports of petrochemicals (mainly ethylene), plastics, and other derivative
products. The following chart of the global supply ethylene curve illustrates the following
points:
-

The U.S has moved down on the cost curve from 2005 -2011 as its cost of production
improved from lower natural gas costs.

-

The U.S went from being the highest cost producer in 2005 to the 2nd lowest cost
producer in 2011.

-

Crude oil price increases have been also been a major factor as the relative cost
advantage between the U.S. and EuroAsia widened substantially during those six years.
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Table II-7: Ethylene Supply and Production Costs

Source: American Chemistry Council, “Shale Gas and Manufacturing,” Martha Gilchrist Moore, April 2012.

The price differential between NGLs and Naphtha has allowed flexible feed U.S. ethylene
crackers to use ethane over the last few years to produce ethylene. As a result, the U.S. chemical
industry used an even larger percentage of lighter feedstocks. In 2010, NGLs, primarily ethane
were used for more than 80% of North American ethylene production vs. 70% in the early 2000s.
The supply of ethane is forecasted to increase over 40% (from 2010 levels) over the next three
years as a significant amount of fractionation capacity is coming on line, primarily on the Gulf
coast, in response to the projected increase in NGLs from the Eagle Ford and the Marcellus shale
basins. As NGL processing capacity has ramped up, the price of ethane has declined from around
80 cents per gallon a year ago to less than 25 cents today. Ethylene crackers capacity is coming
on line to absorb some of the increase in ethane supply, but with a time lag, we expect U.S.
ethane supply to exceed demand thru 2016, resulting in lower ethane prices for the foreseeable
future.
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Table II-8: Ethane Supply/Demand Imbalance

Source: IHS Chemical, Lyondell Basell Investor Presentation, Citi – Basic Material Symposium, November 2012.

Table: II-9: Cheap Ethane Prices are Here to Stay
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The abundance and the low cost of the shale gas have transformed the U.S. from a high cost
producer to one of the world’s lowest cost producer of ethylene.
Table II-10: Current Ethylene Production Cost: U.S is at a Strong Advantage

Source: IHS Chemical, Lyondell Basell Investor Presentation, Citi – Basic Material Symposium, November 2012

Currently, U.S. ethane based cracking is $0.25-$0.30/lb cheaper than naptha cracking (right
chart). The left bar chart shows that approximately 65%-70% of the world’s ethylene is made
from the oil-based feedstock, naphtha.
Table II-11: Ethylene Advantage for North American Producers

Source: Westlake Chemical Presentation, January 2013.
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As long as the ratio of crude oil to natural gas prices remains elevated, we believe that the U.S.
cost advantage (approx. 20c/lb to make ethylene from U.S. ethane) relative to its European and
Asia peers (55c/lb from Asian or European Naphtha) will last to at least 2016. Even with ethane
prices increasing 45% to 45 cents a gallon, ethylene production in the U.S. will cost around
$400-500/tonne, a sizeable price advantage over Europe at $1200/tonne. The increasing
production of liquids rich shale gas and new fractionation capacity should provide a lid on ethane
prices going up.

A New “Super Cycle” in the Chemicals Industry?
The global ethylene industry is experiencing trough like conditions supported by zero to negative
margins in European and Asian naphtha based producers. According to GE, IHS, a leading
provider of diverse global market and economic information and the world’s leading chemical
consultancy, is forecasting ethylene demand growth of 4% per year through 2016 to exceed
forecasted supply capacity growth of only 3.4% with operating rates to reach 90% in 20142015.29 These factors should enable U.S. ethylene producers/PE producers to increase prices and
cash margins to levels well above naphtha based producers. Currently, the U.S. and Canada are
operating at 90% capacity, while Asia and Europe’s operating rates are in the 70%.
The global chemical industry most likely exited its cyclical trough in 2012 and is forecasted to
reach a cyclical peak between 2015 and 2017. Global chemical demand is forecasted to grow
4% per year during this cycle with a much greater contribution arising from North American
producers in the ethylene derivative trade. A “Super Cycle”, as termed by some Wall St.
analysts and industry consultants, is deemed a possible reality for low cost NA and ME
producers that are operating in a global GDP growth environment of 5%. For the industry, that
means healthy demand growth, favorable pricing, and margin enhancing economics.
With all the capacity additions arising from new builds, expansions, and debottlenecking in the
U.S, the ability of the global market to absorb all this capacity warrants some analysis.
Approximately 27-35% of new capacity will be coming into the market by 2017, with the bulk
coming on around the last two years.
There are concerns that the capacity additions will lead to an eventual sales bust. When the U.S.
was at a disadvantage because of high feedstocks in the early 2000s, chemical companies shut
down plants and/or relocated to other regions of the world where they had access to relatively
low cost feedstocks. We could see a similar scenario unraveling for high cost naptha based
producers in Asia and Europe. The fact that that Europe and Asia makes up around 50-60% of
global capacity leads us to reason that in a scenario where there is demand destruction, those
companies in EuroAsia are in the greatest danger of losing out to U.S. producers. 2017 is still
long way off, so any conclusions about supply/demand imbalances will have to be revisited as
29

GE Capital, Industry Research Monitor, Commodities Outlook, September 2012.
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new data come in on the chemical industry, the shale gas outlook outside U.S., and the global
GDP growth outlook.

Conclusion
Shale gas is fueling an American industrial revival with the petrochemical industry as one of the
biggest beneficiaries. Shale gas is a game changer for the U.S. petrochemical industry as it stands
to benefit tremendously from natural gas based feedstock. Capital investments to take advantage
of cheap feedstock have been ramping up in the past year. The feedstock, primarily ethane, is
forecasted to stay low, providing U.S. chemical based producers with a favorable cost advantage
over their EuroAsia based competitors for the foreseeable future.

Analyst: Howard Chin, CFA
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Part III: Assessing the International Shale Landscape
Our task in this section is to provide an estimate of the impact the shale boom could have outside
of North America. There are several ways the shale boom could play out globally. The first is
that environmental, political, technical and other obstacles result in a lack of meaningful
development outside of North America. We believe that is unlikely. More likely outcomes are
that countries with large, economically viable resources see an increase in energy production
and/or countries that are already large net importers or exporters of natural gas see an impact on
their macroeconomic accounts as natural gas prices converge globally and the oil-gas price link
is reestablished.
The increase in natural gas production spurred by the U.S. shale boom coincides with a bigger
trend, that of natural gas becoming a larger part of the global energy market. The EIA projects
that dry natural gas will be the fastest-growing major fuel, with consumption growing 1.3%
annually from 2011 – 2040, versus overall energy supply growth of 0.8% annually during the
same time period. In 2040 natural gas is projected to account for 33.87% of total energy
production versus 23.51% in 2011.30
Our thesis is that the North American shale boom will have an impact on international markets
via global natural gas prices well before other shale-endowed countries are able to exploit their
own resources. The impact is likely to be disproportionately large on countries that, thus far,
have been largely ignored by the general media and Wall Street. Consensus has overwhelmingly
focused on the impact of shale gas and oil on the U.S. and Canada and, more recently, on the
potential for shale in China and continental Europe. We believe that the potential impact of
shale gas resource development could be orders of magnitude more meaningful for countries that
have been off the radar for most investors. Even in the U.S., where natural gas and petroleum
exploration have accounted for less than 1% of GDP, the energy sector has accounted for five
times that, or 5%, of real GDP growth since 2009.31
In this section, we provide a general overview of the North American shale boom and natural gas
prices in the context of global energy markets. We identify the countries believed to have large
shale gas resources and look at a few key macroeconomic indicators, including GDP, energy
trade, and current account, to identify countries likely to see improving or deteriorating
macroeconomic conditions due to changes in natural gas prices. We select several countries to
hone in on and perform a simple “what-if” analysis of the impact of shale resource exploitation
and/or of lower natural gas prices on GDP and trade accounts. Finally, we provide a brief
synopsis of the current state of the shale industry in our focus countries.

30

US Energy Information Administration, “AEO2013 Early Release Overview”, data table A1 – “Total Energy Supply and
Disposition Demand”, http://www.eia.gov/forecasts/aeo/er/executive_summary.cfm.
31
Bureau of Economic Analysis.
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Overview
Price ultimately drives commodity markets. As prices go up, producers are incentivized to
increase production. This effect is countered by consumers who are incentivized to reduce
demand. The interplay between these two competing drivers is complex, but the important
takeaway is that extended periods of high commodity prices lead to more supply. Ultimately, all
energy sources are substitutable, but development of the required infrastructures is lengthy and
very expensive. Oil is primarily a transportation fuel source while coal and natural gas are
power generation fuel sources. A sustained period of energy price mismatch is required to drive
the substitution effect.
The oil market has a robust global infrastructure, and oil is a liquid, globally traded commodity.
Oil prices are driven by geopolitical conditions as well as fundamental supply and demand, and
oil supply shocks have occurred with some frequency over time. The timeline below from BP
plots crude oil prices in real and nominal terms from 1861 through 2011 along with precipitating
historical events. Oil prices are at all time highs.
Table III-1: Crude oil price movements 1861 - 2011

Source: BP Statistical Review of World Energy June 2012

Historically, natural gas markets have differed from oil markets. Lacking the infrastructure
necessary for a global market, natural gas markets have been regional, with prices linked to the
price of oil. The relationship between oil and natural gas prices has been a function of the
energy produced per unit of resource adjusted for differences in extraction costs, advances in
technology, and other factors. The energy equivalence ratio32 would imply a ratio of 6 to 1 for
32

A unit of oil produces 6 times more energy, as measured in btus, than natural gas produces and would therefore be assumed
to warrant 6 times the price.
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oil to natural gas prices. The general rule-of-thumb has been to assume a normalized
relationship of 10 to 1 to account for differences in extraction and production costs between oil
and natural gas. This relationship has recently failed in North America, where an abundance of
natural gas from shale has depressed prices to all time lows. The oil to gas price ratio currently
stands at around 27x after reaching a high of of 50x in early 2012. North American supply
considerably exceeds demand, and, lacking a global market, the gas has nowhere to go and is
often “flared” (burnt off) when produced as a byproduct of more profitable hydrocarbon liquids
extraction or as the result of license-linked drilling requirements. The two charts below show
how local natural gas prices and global crude oil prices in the United States (top chart) have
diverged while, as an example, Germany’s prices have remained relatively linked (bottom chart).
(Note that the units are slightly different for the charts, but we are only interested in the
divergence in prices over time.)
Table III-2: Henry Hub natural gas prices vs. Crude Oil prices, 1992 - 2012
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Table III-3: German natural gas prices vs. Crude Oil prices, 1992 - 2012
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Numerous academic studies have attempted to determine the specific relationship between oil
and gas prices. The overwhelming consensus is that a cointegrating33 relationship does exist
between the two commodities but that this relationship is volatile and can shift over time. A
recent study concluded that a downward shift in the relationship between gas and oil occurred
around 2006, driven by the economic exploitation of shale gas in the U.S. It also concluded that
it is difficult to imagine that the relationship between oil and gas has been severed completely, as
many have recently argued. As an example of this structural link, the authors cite the conversion
of oil to gas liquids as placing a limit on the degree to which oil prices can rise relative to natural
gas prices.34 Evidence that the limits of this link may have been reached came with Sasol of
South Africa’s recent announcement that it will build America’s first commercial gas-to-liquids
plant in Louisiana, taking advantage of the U.S.’s abundant supply of cheap natural gas.35
The shale boom born in the U.S. is a game-shifting, long-term supply shock to global energy
markets. The shale boom, representing a large, new, economic supply source, will lead to
changes in relative global energy prices. Energy prices are misaligned. Global natural gas prices
are too high relative to North American prices. Oil prices are anywhere from three to five times
what they should be relative to U.S. natural gas prices. Realignment will occur and can come in
a few ways. The first is a re-establishment of a normal oil-gas price in the U.S. This can happen
via either a downward shift in global oil prices or an upward shift in natural gas prices in the
33

Cointegration exists when each of a series is non‐stationary while a linear combination of the series is stationary, i.e. they
“move together”.
34
The Energy Journal, “The Weak Tie Between Natural Gas and Oil Prices”, Ramberg and Parsons, MIT, Vol. 33, No. 2, 2012.
35
The New York Times, Clifford Krauss, “South African Company to Build U.S. Plant to Convert Gas to Liquid Fuels”, 12/3/2012,
http://www.nytimes.com/2012/12/04/business/energy‐environment/sasol‐plans‐first‐gas‐to‐liquids‐plant‐in‐us.html?_r=0.
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U.S. Oil prices have come down from their all time highs earlier this year and natural gas prices
in the U.S. have risen from their lows below $2/mmbtu. Shale oil production in the U.S. has also
increased dramatically, as discussed in the current account section of this paper. This places
downward pressure on oil prices. Geopolitical events, however, may transpire to keep oil prices
artificially high. Tensions in the Middle East continue unabated and the risk of supply shocks
from the region remains high. On the other hand, a significant rise in natural gas prices to
achieve a more normal relationship to oil prices is highly unlikely given the additional natural
gas (and oil) supply from shale in the U.S. and the likely development of additional resources
abroad. Additional supply does not usually lead to higher prices.
A more likely outcome is a convergence of global natural gas prices in the short-term and the
reestablishment of a normal oil-gas price function globally over the longer term. If oil prices
remain elevated and the oil/natural gas pricing mismatch continues, countries with excess supply,
i.e. North America, and countries with excess demand will be economically motivated to move
toward a more global market. The following chart taken from the current account section of this
paper reiterates the divergence in gas prices across the world.
Table III-4: Historical Natural Gas Prices in U.S., Germany, & Japan
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The shift in pricing has already begun. During 2009-2010, rapidly increasing LNG capacity in
the EU and the enactment of market reforms led to a sharp fall in the EU’s natural gas spot
prices. This was driven by increased unconventional gas production in the U.S., where imports
dropped 30%. During this time period, EU spot prices were 25% lower than oil-indexed prices,
and the relative share of spot pricing in European wholesale gas price formation increased from
36
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15.5% to more than 28% between 2005 and 2009, whereas oil indexation decreased from 79.1%
to 67% in the same period.36 European utilities, with long-term take-or-pay contracts linked to
oil prices, were forced to choose between selling gas below cost or losing customers to
competition from suppliers offering low spot price-linked natural gas. This led to strong
pushback on suppliers of natural gas and eventually resulted in price concessions, sowing the
seeds of natural gas price convergence. In Europe, GasTerra granted three of its large customers
a partial decoupling from oil-based pricing during their 2009 contract renegotiations. In early
2010, Norway’s Statoil allowed its customers to link up to 25% of their volumes to spot prices.
Also in early 2010, Russia’s Gazprom, the largest producer of natural gas in the world and a
holdout for oil-linked pricing, agreed to link 15% of the volumes of one of its customers to spot
prices for three years. (Russia’s hard line on gas prices ultimately resulted in a 4% loss of
European market share.37) The Fukushima disaster and Japan’s increased demand for LNG
imports ended the close correlation between U.S. and EU gas hub prices around April 2010.38
More recently, several Japanese utilities and trading companies have signed long-term LNG
contracts with prices linked to Henry Hub prices.39 Pressure to de-link contracts continues and
precedents have been set. Prices are slowly converging.
The shift to a truly global gas market will take years to fully develop. The infrastructure required
for a global natural gas industry, which includes the building of pipelines and/or other LNG
transportation systems as well as liquefaction and regasification terminals, is significant and
costly. Going forward, U.S. natural dry gas production, driven by shale, is expected to exceed
consumption by 2020, and U.S. exports of LNG are projected to reach 1.6tcf by 2027.40 The
Obama administration is scheduled to approve pending applications for LNG exports in the near
term. The EU is set to double its regasification capacity from 150bcm to 300bcm by 2020.41 The
cost to exploit shale is coming down rapidly, especially once the impact of natural gas liquid
byproducts is included. International players will benefit from the advances in fracking and
horizontal drilling technology that have taken place in the U.S. A recent report done for the
European Commission estimates that under an optimistic scenario shale gas production costs
around the world could average around $5 per gigajoule in 2020. This combination of lower
costs, better infrastructure, and increased supply bodes well for lower global natural gas prices.42
Barring some technological breakthrough, however, the long-term path of energy prices is likely
upward. Energy demand, driven by population growth and the increasing prosperity of
36
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developing nations, will strain the globe’s limited hydrocarbon resources over time, regardless of
increased energy efficiency. All else being equal, though, the economic exploitation of shale oil
and gas shifts the hydrocarbon supply curve to the right. Global exploitation of shale resources
will take time and will not be easy. As discussed in Part IV of this paper, there are many factors
likely to hinder shale resource development. For the purposes of this section, however, we
choose to look through these impediments in order to ascertain the potential impact of shale on
natural gas across the globe.

Identify the Countries
•

Resources

Our next task is to identify the countries with resources. We use Advanced Resources
International’s April 2011 “World Shale Gas Resource Assessment” as our database. The chart
below identifies the current estimated level of technically recoverable resources, or TRR (an
estimate of the recoverable volume using current exploration and production technology without
regard to cost), by country/region.43 We have overlaid this data with 2011 GDP data. The chart
below illustrates graphically which countries have large resources relative to GDP. We have
used $8/mmbtu to value the TRR for each country. It is important to note that resource estimates
tend to increase with exploitation. For example, the EIA’s TRR estimate for shale gas in the
U.S. increased by a factor of 15 between 1995 and 2011, with the majority of the increase since
2007. It is likely that resource estimates will change dramatically as wells are drilled and the
geology becomes better understood around the world.
Table III-5: Shale gas resources and GDP
Shale Gas Resources vs. GDP
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Global technically recoverable resources of shale gas are currently estimated to be around 200
trillion cubic meters (tcm), compared to a global TRR for conventional gas resources of 425tcm,
of which 190tcm are classified as proved.44 Russia, Iran, Qatar and Turkmenistan are not
included in this list and were not part of the study conducted for the IEA. They are the four
largest holders of proven conventional gas reserves in the world with 45tcm, 33tcm, 25tcm and
24tcm respectively. Though also endowed with shale gas resources, it is not expected to be
economically advantageous for them to exploit their unconventional resources in favor of their
conventional resources in the near-term.
China, the U.S. and Argentina stand out in the chart as the top three holders of shale gas
resources. South Africa also has large potential shale gas reserves. Argentina and South Africa
stand out as having resources that dwarf GDP at $8/mmbtu. Mexico’s resources are also
significant relative to GDP, but not to the same extent as in Argentina and South Africa.
Rampant inflation and the nationalization of YPF in Argentina earlier this year and threats of
resource company nationalization by militant youth groups and a string of resource worker
strikes in South Africa will likely severely limit access to capital and the maximization of
potential returns in both of these countries. The impediments to development in both countries
are huge but outside the scope of this section. Our task is to identify where a significant impact
is possible and where further research is warranted.
•

Energy Dependence

Our next task is to identify countries where natural gas is an important component of GDP and
current account balances. We rank natural gas dependence by calculating the total net natural
gas trade as a percentage of GDP and current account. We chose the top 30 countries ranked by
GDP as our base as these countries are generally large and investable and represent both
developed and developing markets. As above, we make a generalizing assumption of $8/mmbtu
for the price of natural gas, as the trade data is presented in billions of cubic feet rather than in
total dollars. We then select the countries whose natural gas trade is an important component of
the current account and GDP. (The full table, which contains the results for all 30 countries and
includes net oil trade statistics, is at the end of this section.) The table identifies Turkey and
Norway as the countries where natural gas trade comprises the most significant percentage of
GDP as importer and exporter, respectively. Natural gas imports accounting for 1.6% of GDP in
Turkey and natural gas exports account for 5.6% of GDP in Norway.
The following chart shows key gas data for our list of focus countries: Argentina and South
Africa, where potential shale gas resources are nearly 10x current GDP when valued at
$8/mmbtu, and Turkey and Norway, where natural gas comprises a significant proportion of the
current account balance and whose current account balances are significant measured against
GDP. We include China and the United States in the chart for comparison purposes.
44
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Table III-6: Key macro and energy statistics

Shale Gas
TRR at $8/mmbtu as 2012E GDP
Resources (TRR tcf)
% of GDP
Billions USD

Country

Natural Gas Natural Gas
Production Consumption
Nat Gas
Nat Gas Net Gas Trade
2011 bcf
2011 bcf
Exports bcf Imports bcf Billions USD

Nat Gas
Current
Trade as %
Account as of Current
% of GDP
Account

Natural Gas
Trade as %
GDP

Turkey

15

15%

783.1

26.9

1579.0

25.2

1550.5

-12.2

-1.6%

-7.5%

20.7%

Argentina

774

1304%

474.8

1369.2

1629.4

7.1

267.3

-2.1

-0.4%

0.3%

-164.7%

South Africa

485

993%

390.9

45.2

161.7

0.0

116.5

-0.9

-0.2%

-5.5%

4.4%

United States

862

44%

15653.4

23000.0

24326.0

1507.0

3456.0

-15.6

-0.1%

-3.1%

3.2%

China

1275

124%

8250.2

3628.7

4623.5

112.8

1107.7

-8.0

-0.1%

2.3%

-4.2%

Norway

83

133%

499.8

3581.6

145.9

3435.8

0.0

27.5

5.5%

15.2%

36.1%

Sources: IMF World Economic Outlook Statistical Database, US Energy Information Administration database, Argentina macro
data, http://www.mecon.gov.ar/progeco/dsbb.htm, Turkey – CBRT Electronic Data Delivery System,
http://evds.tcmb.gov.tr/yeni/cbt-uk.html, Norway - http://www.ssb.no/english/, South Africa - http://www.statssa.gov.za/

Next, we perform a simplistic scenario analysis looking at the impact of lower natural gas prices
on GDP and current account balance for our trade dependent countries, Turkey and Norway.
Again, we assume $8/mmbtu and then lower that price by 15%, 30% and 50%. The results are
show in the chart below.
Table III-7: Scenario analysis – impact of lower gas prices on GDP and current account

Country

Current
Impact of
Impact of
Impact of
Account
2012E GDP Natural Gas 15% lower 30% lower 50% lower
Current
assuming
Billions
Trade as % Px on GDP Px on GDP Px on GDP Account as 15% lower
USD
GDP
bps
bps
bps
% of GDP
gas price

Current
Account
assuming
30% lower
gas price

Current
Account
assuming
50% lower
gas price

Turkey

783.1

-1.6%

0.23

0.47

0.78

-7.5%

-7.3%

-7.1%

-6.8%

Norway

499.8

5.5%

-0.82

-1.65

-2.75

15.2%

14.4%

13.6%

12.5%

Lowering natural gas prices by 15%, 30% and 50% would increase Turkey’s GDP by 23bps,
47bps, and 78bps respectively. It would lower Norway’s GDP by 82bps, 165bps, and 275bps
respectively. Turkey’s current account balance improves from -7.5% to -7.3%, -7.1% and -6.8%.
Norway’s current account surplus is reduced from 15.2% to 14.4%, 13.6% and 12.5%. This
analysis only assumes lower natural gas prices. If the oil-gas link is reestablished via lower oil
prices, the impact would be substantially more dramatic, as net oil trade currently accounts for
minus 6.3% of Turkey’s GDP and for +11.2% of Norway’s GDP. Oil trade accounts for 84% of
Turkey’s current account deficit and for 74% of Norway’s current account surplus. This analysis
clearly demonstrates that Turkey and Norway are likely to be highly impacted by the movement
in energy prices that will be driven by global shale production.

Current Status
•

Argentina

Argentina shale gas reserves of 774tcf exceed its 13.4tcf of conventional proven gas reserves.
The largest shale play is the Neuquén basin with more than 250tcf. YPF discovered 4.5tcf of
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shale gas in the Loma de la Lata Field of Neuquén in December 2010. There are also additional
Argentine shale deposit reserves in Chubut and Santa Cruz provinces near the Golfo San Jorge in
the Atlantic southeast part of the country. Gas transportation and field services infrastructure are
already in place making it attractive for further development.45 Argentina has 18,269 miles of
natural gas pipelines, with excess capacity in the Neuquén region.46
YPF is Argentina’s national oil and gas company. YPF’s current business plan is to grow
upstream and downstream volumes by 32-37%, reversing a 5% decline rate in oil and a 10%
decline rate in gas, and to create 10,000 jobs by 2017. Forty-eight percent of the growth in oil
production and 32% of the growth in gas production is expected to come from shale. In order to
achieve its goals, the company estimates that it will need to spend $7.5b per year of which 77%
will go to upstream and 23% to downstream. It expects 70% to come from internal cash flow,
12% from shale partnerships, and 18% from the debt markets. Argentina currently bases natural
gas pricing on a “Gas Plus” plan which makes investment in the gas sector unattractive but the
country is working on a modification to its current pricing mechanism which will allow for more
rapid development.
Despite the April expropriation of YPF from Repsol without compensation, tightening state
regulation over the energy sector, foreign exchange restrictions, import obstacles, inflation over
20% and political uncertainty, many national and international companies are actively investing
in Argentine shale.
In August, Corporación América announced that it will be investing in a five year plan to
develop shale resources. Corporación América has seven oil fields in the Nequén basin, Golfo
San Jorge and Austral basins.47
In September, YPF signed an agreement with Russia’s Gazprom to develop conventional and
unconventional gas. The deal also included the possibility of Gazprom supplying Argentina with
liquefied gas.48 Repsol cancelled its deliveries of LNG to Argentina after the country
nationalized YPF. Argentina was rumored to be looking to secure LNG supplies from Angola,
but Russia has been seeking customers to replace reduced LNG exports to Europe.49 Final
details have not been announced.
On December 18th, Chevron signed an agreement with YPF to launch the country’s first shale
cluster. The Letter of Intent establishes a pilot program to drill 100 non-conventional oil wells at
45
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a cost of about $1 billion. YPF says that $4.5b of the more than $30 billion it intends to invest
over the next five years will come from strategic partners.50
On December 27th Americas Petrogas announced that it had drilled through 340 meters of the
Vaca Muerta formation in the Nequén region with oil and gas shows through most of the shale
section. Shows were also encountered at secondary locations. Casing has been set and cemented
in preparation for a planned well test. The well drilled, Agua de Afuera (ADA x-1), is the third
unconventional shale well and relates to the Los Toldos farmout agreement with ExxonMobil.51
Americas Petrogas is the Operator holding a 45% working interest in the Los Toldos blocks.
ExxonMobil also holds a 45% working interest, with the remaining 10% held by Gas y Petroleo
del Neuquén.52
On December 29th, YPF signed an agreement with Bridas Corp. for the development of two
fields in the Vaca Muerta formation. Bridas will invest $1.5b over two years and drill 130 wells.
Bridas is an Argentina company half-owned by China National Offshore Petroleum Corp.
Bridas will also lend $500m to YPF for the development of the shale fields.53
Other major players are already actively working in Argentina, including ExxonMobil, Apache
and Halliburton.
•

Norway

Norway is running a current account surplus of over 15% of which natural gas accounts for
around 40% and oil accounts for over 70% (note that these amounts do not add to 100% because
other, non-energy net imports are a drag of 10% on the total trade balance). During the third
quarter, petroleum activities and ocean transport accounted for 22.5% of Norway’s total GDP,
but were down almost 7% versus the prior quarter.54 However, Norway has mitigated the risk of
volatility of its hydrocarbon revenues by setting up its Government Pension Fund Global,
commonly referred to as the Oil Fund. The fund was established in 1990 as a fiscal policy tool
to support the long-term management of Norway’s petroleum revenue and currently has assets of
around $660B.55
Norway has approximately 83tcf of technically recoverable shale gas reserves. Norway has a
well-developed offshore oil and gas industry. At the end of 2010, Norway had approximately
50
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72.1tcf in proved natural gas reserves and produced approximately 3.76tcf of natural gas in 2010
of which 94% was exported. The Norwegian Petroleum Directorate forecasts that this number
will increase to 3.96tcf in 2015. As a result, Norway is not dependent on developing any shale
gas reserves, and the extraction of shale gas is not expected to be economically viable in the
foreseeable future. Norway’s shale gas potential exists predominantly in the Alum Shale.
Although shale development is not being actively pursued, Norwegian companies are acquiring
resources and utilizing hydraulic fracturing technology within the United States.56 Statoil,
Norway’s 67% government-owned state oil company, recently purchased 70,000 acres of shale
gas land in the Marcellus shale for $590m. The deals add to assets which Statoil purchased in
2008 through a partnership with Chesapeake Energy. Statoil also owns shale land in Texas and
operates leases in North Dakota and Montana.57
•

South Africa

In 2010, almost 70 percent of South Africa’s total energy supply came from coal, followed by oil
(19 percent) and solid biomass and waste (10 percent). Natural gas, nuclear energy and
hydroelectric energy comprise only small fraction of South Africa’s energy mix. South Africa’s
dependence on hydrocarbons, particularly coal, has led the country to become the leading carbon
dioxide emitter in Africa and the 12th largest in the world.58
South Africa’s manufacturing, 15% of GDP, and mining, 5% of GDP, industries are dependent
upon sufficient, reliable energy. South Africa has only small deposits of conventional oil and
natural gas and uses its large coal deposits for most of its energy needs. Most of the oil
consumed in the country, used mainly in the transportation sector, is imported from large
producers in the Middle East and West Africa. In 2011, South Africa produced 45 billion cubic
feet (Bcf) of natural gas and consumed 162 Bcf. The remaining 117 Bcf was imported from
Mozambique via pipeline. South Africa also has a highly developed synthetic fuels industry,
producing gasoline and diesel fuels from coal and natural gas. The synthetic fuels industry
accounts for nearly all of the country’s domestically produced petroleum.
South Africa’s shale deposits are mainly located in the Karoo basin. The Karoo basin covers
236,000 sq miles or nearly two-thirds of the country, with the 70,800-sq mile southern part of the
basin potentially favorable for shale gas. The most promising area is the highly organic-rich,
thermally mature shale of the Whitehall formation.
On September 7th, South Africa lifted its moratorium on shale gas drilling in the Karoo region.
The moratorium had been in place since 2011. On December 12th, Falcon Oil & Gas Ltd. signed
56
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an agreement to work with a South African affiliate of Chevron Corp. to develop shale gas in the
Karoo basin.
Shell is proceeding with plans to invest $200 million in up to 24 exploratory wells. It estimates
that it will take between seven and ten years to commercialize Karoo deposits, once the size of
the resource base has been clearly established.59 According to a study commissioned by Shell,
developing just a 10th of South Africa's estimated resources could boost the economy by 200
billion rand ($24.2 billion) a year and create 700,000 jobs. Bonang Mohale, Shell South Africa
chairman, said "The shale under the Karoo may well provide the game-changing opportunity that
South Africa needs."60
There are five pending applications for exploration in the Karoo, three belonging to Shell and
one each to Falcon Oil & Gas and Bundu Gas & Oil Exploration.61 Chevron has recently
announced a 5 year agreement to partner with Falcon.62
•

Turkey

Turkey is running a sizeable current account deficit at 7.5% of GDP, with net imports of natural
gas accounting for over 1/5th and net oil imports accounting for over 80% of the deficit (again,
these do not add to 100% due to the impact of the other components of the trade account). Coal
is the dominant industry fossil fuel energy source in Turkey (renewables account for about 9% of
total energy consumption), with 50% market share in 2011. Oil’s share in industry has declined
from over 25% in 2000 to 4% in 2010. Natural gas’s share has increased from 5% in 1990 to
over 25% in 2010. The government has set an aggressive target to reduce energy intensity by
20% in 2023 and is providing industry with significant subsidies, particularly for small and
medium size enterprises. Total energy consumption in Turkey has been rising at a rate of 4.4%
since Turkey’s 2001 banking crisis. The IMF expects Turkey’s GDP growth to average 8.4%
from 2012-2017. Turkey reduced its energy intensity by an average of 0.8% from 2000 – 2010
and accelerated that reduction to 1.7% from 2010-2011.63 The chart below, using 2011 data
from Enerdata, demonstrates how Turkey’s dependence on imported natural gas versus other
energy sources has increased over time.
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Table III-7: Turkey’s energy consumption and production gap by source
Turkey's Consumption/Production Gap by Energy Source
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Shale development has been proceeding rapidly in Turkey. On May 9th, Shell announced an
agreement with state-owned oil company Turkiye Petrolleri AO, TPAO, to explore for shale gas
in the southeastern Anatolian province. Drilling on the first well began in October. Exxon has
also reportedly been in talks with TPAO to explore southeastern Anatolia.64 Anatolia Energy
Corp. of Calgary began evaluating the Dadas shale oil resource potential in Turkey through
hydraulic fracturing flow tests earlier this year. Anatolia says that its core analysis indicates that
the Silurian Dadas shale in southeastern Turkey has properties that compare favorably with the
Eagle Ford, Barnett, and Niobrara shales in the U.S. and the Vaca Muerta shale in Argentina.
The following slide from a November 2012 Anatolia presentation shows the potential of the
Dadas shale as verified by Ryder Scott.65
Table III-8: Dadas Shale potential

Source: Anatolia Energy Corp.
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On December 13th, Anatolia reported that its Guvenir-1 well found no evidence of the Silurian
Dadas shale but had intersected a younger section with hydrocarbon shows. The core is
currently being analyzed. Anatolia is also planning to perform a shale fracture simulation test
during the first quarter of 2013.66 According to Anatolia, Turkey has among the best netbacks in
the industry, as shown below.67
Table III-9: Netback comparison

Source: Anatolia Energy Corp.

In other gas-related news, in August three private Turkish companies signed 30-year licensing
deals with Gazprom for natural gas supply over Russia’s Western line.68 The deal was reached
following a one-year impasse during which Turkey’s state gas importer, Botas, failed to renew
its long-term contract with Gazprom. Botas had been importing gas through the Transbalkan I
line under a 25-year contract with Gazprom signed on February 14, 1986. That contract expired
in February last year and was subsequently extended to the end of 2011 and then allowed to
expire due to disagreements regarding natural gas pricing. Since the contract’s expiration, Botas
had been receiving gas which it had already paid for under the take-or-pay terms of its contract
with Gazprom, but had not previously taken due to lower-than-expected demand.69 Though the
specific terms of the new deals have not been made public, it is likely that some sort of
downward pricing adjustment was made.
Turkey is also working to guarantee its energy supply with the new TANAP pipeline. An
agreement to build the $7B pipeline was signed in June by Turkey and Azerbaijan. TANAP will
connect the BP-controlled Shah Deniz gas fields of the Caspian Sea through Turkey to Greece or
Bulgaria to reach European customers. The project will occur in four stages growing from an
initial capacity of 16bcm in 2020 to 31bcm by 2026. Azerbaijan’s state-owned oil company,
66
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SOCAR, will own 80% of TANAP and BOTAS and Turkey’s TPAO will own the other 20%.
SOCAR intends to sell 29% of its stake to Statoil, BP and Total.70 This pipeline will compete
directly with Gazprom’s planned South Stream pipeline. Geopolitical tensions among Russia,
Azerbaijan and Turkey are set to rise.

Conclusion
Whether through price movement or resource exploitation, shale oil and gas are going to have a
substantial impact on markets around the world. The impact will not be uniform. Our objective
was to identify several focus countries likely to be highly impacted by the shale revolution.
Argentina and South Africa stand out as countries that could benefit greatly from the economic
development of their shale resources but obstacles, particularly political obstacles, to
development are huge and may limit progress in both of these countries. Turkey and Norway are
the two countries most exposed to a convergence in global natural gas prices, with international
prices moving toward greater parity with U.S. prices, or to a reversion to a more normal oil-price
relationship through lower oil prices. This impact is likely to be felt in the near term rather than
the long term and has important implications for management of current accounts for both
countries. Turkey stands to be a major beneficiary of lower natural gas prices. Norway, on the
other, must manage its finances carefully in anticipation of lower current account surpluses going
forward. All four of these countries warrant monitoring and further research to identify possible
investment opportunities.

Analyst: Denise Clayton‐Purvis, CFA

70

UPI.com, “Erdogan touts TANAP for Europe Security”, 1/2/13, http://www.upi.com/Business_News/Energy‐
Resources/2013/01/02/Erdogan‐touts‐TANAP‐for‐Europe‐security/UPI‐26841357102980/.

47

SeaBridge Investment Advisors

Appendix I – Statistics for 30 largest countries as measured by 2012 GDP

Shale Gas
Resources (TRR tcf)

Country

2012E GDP
Billions USD

Net Oil Trade
Oil Exports Oil Imports Billions USD

Net Oil as %
GDP

Net Oil
Trade as %
Current
Nat Gas
Nat Gas Net Gas Trade
Account as of Currrent
Account
Exports bcf Imports bcf Billions USD
% GDP

Natural Gas
Trade as %
GDP

Current
Account as
% of GDP

Argentina

774

474.8

6.5

10.5

-4.0

-0.8%

0.3%

-318.0%

7.1

267.3

0.0

0.0%

0.27%

Australia

396

1542.1

11.1

22.6

-11.5

-0.7%

-4.1%

18.3%

958.5

230.5

0.0

0.0%

-4.1%

Austria

N/A

391.5

3.0

16.9

-13.9

-3.6%

1.9%

-190.2%

1.4

4.2

0.0

0.0%

1.9%

Belgium

N/A

476.8

36.7

51.7

-15.0

-3.1%

-0.1%

2402.9%

0.7

5.5

0.0

0.0%

-0.1%

Brazil

226

2425.1

5.2

37.8

-32.5

-1.3%

-2.6%

52.2%

0.0

370.1

0.0

0.0%

-2.6%

Canada

368

1770.1

117.7

51.4

66.3

3.7%

-3.4%

-110.7%

3107.7

1053.1

0.0

0.0%

-3.4%

China

1275

8250.2

24.7

238.3

-213.5

-2.6%

2.3%

-112.0%

112.8

1107.7

0.0

0.0%

2.3%

France

180

2580.4

0.1

45.8

-45.6

-1.8%

-1.7%

102.0%

0.2

13.6

0.0

0.0%

-1.7%

Germany

8

3366.7

6.2

100.9

-94.7

-2.8%

5.4%

-51.8%

5.7

25.2

0.0

0.0%

5.4%

India

63

1946.8

68.6

164.4

-95.8

-4.9%

-3.8%

128.6%

0.0

4.7

0.0

0.0%

-3.8%

Indonesia

N/A

894.9

19.7

40.9

-21.2

-2.4%

-2.1%

112.3%

11.1

0.0

0.0

0.0%

-2.1%

Iran

N/A

483.8

70.9

0.0

70.9

14.7%

3.4%

429.7%

2.6

3.1

0.0

0.0%

3.4%

Italy

N/A

1980.4

22.4

71.0

-48.5

-2.5%

-1.5%

166.1%

0.0

20.3

0.0

0.0%

-1.5%

Japan

N/A

5984.4

0.0

201.2

-201.2

-3.4%

1.6%

-210.9%

0.0

33.6

0.0

0.0%

1.6%

Korea

N/A

1151.3

0.0

105.6

-105.6

-9.2%

1.9%

-473.1%

0.0

13.5

0.0

0.0%

1.9%

Mexico

681

1162.9

56.9

45.1

11.8

1.0%

-0.9%

-108.0%

8.8

638.5

0.0

0.0%

-0.9%

Netherlands

17

770.2

91.1

104.9

-13.7

-1.8%

8.2%

-21.7%

16.1

6.6

0.0

0.0%

8.2%

Norway

83

499.8

57.3

1.2

56.2

11.2%

15.2%

73.8%

3435.8

0.0

0.0

0.0%

15.2%
-3.7%

Poland

187

470.4

0.0

23.8

-23.8

-5.1%

-3.7%

136.9%

0.0

3.4

0.0

0.0%

Russia

N/A

1953.6

287.7

0.0

287.7

14.7%

5.2%

282.9%

63.7

12.2

0.0

0.0%

5.2%

Saudi Arabia

N/A

657.0

350.7

0.0

350.7

53.4%

26.1%

204.8%

0.0

0.0

0.0

0.0%

26.1%

South Africa

485

390.9

0.0

14.5

-14.5

-3.7%

-5.5%

68.0%

0.0

116.5

0.0

0.0%

-5.5%

Spain

N/A

1340.3

21.4

77.5

-56.1

-4.2%

-2.0%

212.2%

0.5

10.2

0.0

0.0%

-2.0%

Sweden

41

520.3

13.0

24.9

-12.0

-2.3%

7.2%

-31.8%

0.0

0.4

0.0

0.0%

7.2%

Switzerland

N/A

622.9

0.0

24.0

-24.0

-3.9%

10.1%

-38.4%

0.0

0.9

0.0

0.0%

10.1%

Taiwan

N/A

466.1

14.0

35.0

-21.0

-4.5%

6.9%

-65.5%

0.0

4.6

0.0

0.0%

6.9%

Thailand

N/A

377.0

0.0

46.4

-46.4

-12.3%

-0.2%

6193.2%

0.0

2.8

0.0

0.0%

-0.2%
-7.5%

Turkey

15

783.1

7.3

56.7

-49.3

-6.3%

-7.5%

83.6%

25.2

1550.5

0.0

0.0%

United Kingdom

20

2433.8

61.7

78.7

-16.9

-0.7%

-3.3%

21.0%

4.7

15.3

0.0

0.0%

-3.3%

United States

862

15653.4

111.3

458.5

-347.2

-2.2%

-3.1%

71.4%

1507.0

3456.0

0.0

0.0%

-3.1%

Sources: GDP, Oil, and Current Account data - IMF 2012 estimates
Natural Gas data from EIA - 2011 Actual
Assumptions: Assuming average Natural Gas price of $8/mmbtu for calculation natural gas balances - actual likely to be significantly higher for net importers
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Part IV: Enabling Conditions to Game Changing Advantage over the
World
The objective of this section is to examine the specific conditions that make the United States so
uniquely suited for such a renaissance in the shale oil and gas industry as well as highlight the
remaining limiting factors that must be dealt with in order for the U.S. to develop these resources
to their full potential. Our task is thus twofold and the section will therefore be split into two
distinct sub-sections, each dedicated to these respective topics.
In the first part, we will analyze the favorable conditions present in the United States that are
currently lacking elsewhere in the world and thus inhibiting other international players from
developing their potential oil and gas resources on the same scale as their American counterparts.
Such conditions include an ample resource base, private mineral rights, the presence of small
independent energy companies, adequate infrastructure, efficient capital markets, sufficient
technical expertise, favorable topography and areas of population density for drilling, and an
adequate water supply. In short, we will be highlighting why this energy revolution is, for the
time being, a U.S. phenomenon that would be difficult to replicate elsewhere around the globe.
However, despite such structural advantages, the U.S. must overcome several barriers of its own
to fully realize the potential opportunities that this energy revolution has to offer. Thus, the
second part of this section will discuss these remaining limiting factors and their impact on the
American oil and gas industry. Such factors include economical transportation and storage of oil
and natural gas, insufficient pipeline and refining capacity, political and regulatory issues,
environmental concerns, potentially unreliable data/geological surveys, and the NIMBY effect.
Ultimately, we will conclude that these remaining limitations are likely to be overcome and will
subsequently emerge as valuable assets in achieving the United States’ long term goal of reaping
the full benefits of the shale revolution.

Barriers to Entry for International Players
•

Resource Base

There are a number of conditions that make the United States the ideal location for the shale oil
and gas industry to flourish. First, one can look to the abundant resource base that the United
States possesses and its newfound ability to access shale oil and gas reserves that were
previously deemed inaccessible or not economically feasible to develop. Particularly in the
realm of natural gas, the United States is estimated to have the second largest reserve of
recoverable gas in the world, and as one can see from the chart below71, a significant portion of

71

International Energy Agency, “World Energy Outlook: Special Report on Unconventional Gas”, May 29, 2012.
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these reserves are held in tight and shale formations that were inaccessible until the introduction
of new hydraulic fracking technologies.
Table IV-1: Remaining Recoverable Gas Resources in the Top Fifteen Countries, end 2011

Source: International Energy Agency

In addition to these plentiful natural gas supplies, the advent of horizontal drilling and fracking
technologies has also enabled the United States to finally take advantage of immense oil supplies
that have long been locked away in tight shale composites. For example, it is estimated that by
2020 the U.S. could rival Saudi Arabia as the top oil producing country in the world.72
Table IV-2: Oil Production Capacity

Source: Harvard Kennedy School, Belfer Center for Science and International Affairs

72

Maugeri, Leonardo. “Oil: The Next Revolution” Discussion Paper 2012‐10, Belfer Center for Science and International Affairs,
Harvard Kennedy School, June 2012.
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While having an adequate amount of resources is certainly important, we argue that the existence
of oil and natural gas within U.S. borders is merely a prerequisite for becoming a major player
on the global energy stage. Russia, China, and the OPEC states all have a fair amount of natural
resources, but the superior legal, regulatory, political, technological, and business conditions in
the United States will be what ultimately distinguishes it from the rest of the group and cater to
its role as worldwide leader in developing these resources.
•

Private Mineral Rights

In terms of legal conditions, one major advantage for the United States is the presence of private
mineral rights. In many other oil/gas producing countries landowners do not have rights to the
sub-terrain minerals located underneath their properties. In fact, most times, those rights are
directly owned by central governments, thus often making negotiations for such rights a very
drawn out and expensive process. For example, if one were to analyze the existing mineral
rights in Russia, China, and Saudi Arabia, the three most important energy producers in addition
to the United States, one would find an environment characterized by excessive bureaucracy and
a propensity to bestow valuable mineral rights to inefficient domestic, state owned producers:
1. Russia: (currently the world’s second largest producer of oil and the possessor of the
world’s largest known natural gas reserves) The administration of mineral rights is based
on a “licensing regime” in which the government technically owns all of the country’s
subsoil resources and licenses out the exploration and production of the resources to
companies of its choosing. More specifically, The Federal Agency for Subsoil Use
(“Rosnedra”) is charged with issuing the licenses, approving development plans that
companies are required to submit to the government, and storing all of the geological
information for each potential drilling site (which are considered “state secrets” and are
not allowed to be accessed by potential development companies unless they are
previously approved by the government and licensed).73
Rosnedra offers three types of licenses: (1) Exploration licenses (which are awarded to
companies without auction following a decision by a special commission comprised of
Rosnedra representatives; valid for a five or ten year term depending on the complexity
of the exploration process; if oil/natural gas is discovered, the same company will be
offered a production license without any auction); (2) Production licenses (for areas that
have been previously explored and found to have accessible resources that are registered
in the state’s official reserves; these licenses are auctioned off); (3) Combined Licenses
(an exploration and production license in one; granted for areas that need further
exploration and have yet to be developed; also awarded via auction following the
aforementioned Rosnedra approval procedures).74
73
74

King & Spalding, “Legislative Overview at a Glance: Russian Oil and Gas Sector Regulatory Regime”, May 2012.
King & Spalding, “Legislative Overview at a Glance: Russian Oil and Gas Sector Regulatory Regime”, May 2012.
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2. China: (holds the second largest natural gas reserves in the world) The allocation of
Chinese mineral rights operates in a similar fashion with all of the mineral resources,
including oil and gas reserves, deemed to be property of the state and their
exploration/development must be licensed out. The Ministry of Land and Resources
(MLR) is the overarching, central regulatory authority and licenses for exploration and
production can be granted at the top ministerial level or by one of the ministry’s
provincial departments. These licenses are distributed via a process in which companies
are invited to bid and the rights are subsequently auctioned off,75 In total, the Chinese
government has partitioned the country’s mineral resources into 67 distinct zones that
will be auctioned off to first explore (one license) and then develop (a second license).76
Thus, while the United States, which lacks such a centralized system, has potentially an
infinite number of private areas that different companies can negotiate with individual
owners to develop, China is limited to just 67 specific areas designated to companies that
must bid for licenses and be approved by the central government.
Besides these bureaucratic hurdles to obtain a license, other barriers to the proper
development of these resources arise from such a centrally planned method of
distributing mineral rights. For example, similar to Russia, the MLR provides very little
geological information on each of these reserve blocks to potential investors, particularly
foreign ones. To make matters worse, exploration licenses granted by the MLR are valid
for only three years, which many industry experts decry as far too little time to
adequately survey the land given the difficult mountainous terrain and undeveloped
infrastructure common to these resource rich areas in China. Finally, even if the company
that wins an exploration license for a resource zone finds viable resources in the area that
they spent time and money researching, the Chinese government does not give an explicit
guarantee that it will be granted the actual development license. For example, China’s
“Law of Mineral Resources” maintains that companies will be given “privileged access”
to the actual mining rights in the zone, but such language is hardly concrete and the
prospect of going through another round of administrative approval procedures to obtain
the development license serves as a major disincentive for companies considering the
endeavor.77
The result of this convoluted process is that very few private or foreign companies are
approved, or are even willing to take the risk, to develop one of China’s resource zones.
75

Qiang, Wu, “China Mineral Rights Management Institutional Changes: With Perspective of New Institutional Economics and
Game Theory”, China University of Geosciences.
76
China Scope Financial, “China to Reduce Number of Rare Earth Mineral Rights to 67”, 14 December 2012.
http://www.chinascopefinancial.com/news/post/20406.html.
77
Xinhua Net News, “Shale Gas in China: Tantalizing Banquet for Private, Foreign Firms”, 10 December 2012.
http://news.xinhuanet.com/english/china/2012‐12/10/c_132031687.htm.
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For example, in the most recent round of bidding, the sixteen available licenses up for
auction were granted to two private Chinese firms and fourteen state-owned enterprises.78
As we will discuss in the next section on business environment, such over-involvement of
state controlled actors can have major negative repercussions in regard to the efficient
development of a nation’s resources.
3. Saudi Arabia: (the largest oil producer in the world) The Saudi Arabian government also
holds a firm grip on the rights to its oil and natural gas resources. This control comes in
the form of the Saudi Arabian Ministry of Petroleum and Mineral Resources and the
nation’s Supreme Council for Petroleum and Minerals (which is comprised of members
of the Saudi royal family, the heads of various government ministries, and industry
leaders), which together have direct oversight over all matters related to the oil and gas
sector. The primary vehicle used to exercise this authority is the all-powerful state-owned
oil company, Saudi Aramco, which controls all of the country’s reserve assets and
operates nearly all of the oil and gas fields). The two governing entities are charged with
defining all of the company’s strategic planning initiatives as well as making any other
oil and gas/mineral resource related policy decision for the country (such as granting
contracts to any potential outside developers and regulating the petrochemicals
industry).79
Fortunately for the United States, no such restrictions on sub-surface minerals exist and
producers have the ability to directly negotiate with landowners, who typically own the rights to
both the surface area of their property as well as the mineral resources underneath. In what is
usually a very straightforward process, an oil/natural gas company compensates the individual
property owner with an upfront payment for the rights to drill the land and pays out subsequent
royalty payments based on the value of the resources extracted (in most states, this figure is
usually 12.5%). Additionally, the oil/natural gas company will directly negotiate the terms for
leasing the surface area of the property so they can access the property throughout the drilling
process and potentially build any necessary drilling infrastructure.80 It should also be noted that
because these owners are financially benefiting from the development of these resources
underneath their land, they are much willing to agree to such lease arrangements for surface use;
whereas in other countries, where such an incentive does not exist, private landowners of the
surface areas are more likely to be reluctant to accept development on their property and
potentially obstruct drilling efforts. Additionally, in the U.S., the two private parties agree upon
the duration of these contracts, therefore there is no government entity dictating the time frame
for development (the problem of governments granting five or three year deadlines for
exploration, as was in the case in Russia and China, is not an issue here). Thus, the ease of
78

Xinhua Net News, “Shale Gas in China: Tantalizing Banquet for Private, Foreign Firms”, 10 December 2012.
http://news.xinhuanet.com/english/china/2012‐12/10/c_132031687.htm
79
Energy Information Agency, “Country Analysis Briefs”, January 2011.
80
Smith, Anne Kates, Kiplinger, “Cash In On The Natural Gas Boom”, November 2011.
http://www.kiplinger.com/article/business/T019‐C000‐S002‐cash‐in‐on‐the‐natural‐gas‐shale‐boom.html.
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development provided by these privatized conditions in the U.S. provides a stark contrast to the
previously described centrally planned regimes in which companies must go through endless
bureaucratic licensing and approval processes to acquire the rights to develop resources. In short,
the private mineral rights in the United States effectively reduce the number of potential barriers
to development and expedite the production process.81
•

Business Environment: Small, Independent Companies & Efficient Capital Markets

The competitive nature of the oil and gas industry in the United States, characterized by a
multitude of small, independent energy companies is also an important component of America’s
advantage in realizing the benefits of shale development. Such companies often play a crucial
role in expanding the industry as their high risk, high reward mentality make them much more
eager to pioneer the space in the form of exploring new fields and perfecting new techniques for
extraction that large, more risk averse multinationals are reluctant to do.82 For example, it was a
small U.S. company named Mitchell Energy that attempted the first large scale application of
horizontal drilling and fracking at the Barnett Shale formation in 2000 that ultimately served as
the inspiration for other companies to adopt the now extremely effective technique.83 Meanwhile,
the United States has extremely efficient capital markets with a large number of private equity
firms, venture capital funds, large financial institutions, and equity firms which are eager to
partner with such firms and provide the necessary funding for new projects in the hopes of
making large returns.84
Many other countries do not have the same dynamic environment to foster such innovation, with
companies lacking the incentives to take risk and having poor access to capital. For example,
national oil companies control approximately 80% of the world’s oil reserves, and 15 out of the
20 biggest oil companies in the world are owned by the state governments. Many of these, like
Saudi Aramco, Kuwait Petroleum Corporation, China’s CNOOC, and Brazil’s Petrobras, are
treated by their governments as instruments of the state that are often susceptible to the whims of
the officials running the country. For example, in tough economic times, they could be forced to
transfer more of their revenues to the government or help fund struggling national welfare
programs. While the aforementioned companies at least run, for the most part, like publicly
traded oil companies in which they have retained earnings after paying government royalties and
taxes and are thus usually able to access global capital markets for funding, there are other state
oil companies such as the National Iranian Oil Company, Mexico’s Pemex, and the Nigerian
National Petroleum Corporation, who do not enjoy such a luxury. Rather, these state runcompanies function more like a government ministries that must jockey for funds in the
81

Maugeri, Leonardo. “Oil: The Next Revolution” Discussion Paper 2012‐10, Belfer Center for Science and International Affairs,
Harvard Kennedy School, p. 45, June 2012.
82
Ibid.
83
Maugeri, Leonardo. “Oil: The Next Revolution” Discussion Paper 2012‐10, Belfer Center for Science and International Affairs,
Harvard Kennedy School, p. 43‐44, June 2012.
84
Maugeri, Leonardo. “Oil: The Next Revolution” Discussion Paper 2012‐10, Belfer Center for Science and International Affairs,
Harvard Kennedy School, p. 46, June 2012.
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government budget; should they want to make any capital expenditures, they would have to
compete with other government initiatives such as healthcare and education.85 Needless to say,
such an environment is hardly ideal for a company to take risks and expand production, which
serves as a major hindrance to future shale oil/gas production.
•

Drilling Infrastructure and Technical Expertise

And as a result of these independent companies in the United States being the first in the world
to successfully implement these new techniques and then continuously develop them over the
past ten years, the U.S. now finds itself in possession of much more of the necessary drilling
infrastructure and key industry know-how than its international competitors. For example, the
American energy industry now has a very broad availability of drilling rigs (the U.S. and Canada
contain approximately 65% of the drilling rigs in the world) and all of the other tools that are
essential to shale oil and gas production. Additionally, while companies and their work crews in
the U.S. have been operating these complex techniques now for a number of years, companies in
other countries that have not had such exposure are significantly behind the learning curve and
will need time to acquire the necessary skills to efficiently and safely develop their resources.86
•

Other: Topography, Demography, and Water Supply

The United States is also fortunate that the major shale fields within its borders are
geographically situated in areas where the terrain is flat enough to accommodate the necessary
development of drilling sites. For example, one can see this by examining a topographical map
of the United States alongside one illustrating the locations of it largest shale formations.8788
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Marcel, Valerie, “States of Play”, Foreign Policy, September/October 2009.
http://www.foreignpolicy.com/articles/2009/08/17/states_of_play
86
Maugeri, Leonardo. “Oil: The Next Revolution” Discussion Paper 2012‐10, Belfer Center for Science and International Affairs,
Harvard Kennedy School, p. 46, June 2012.
87
International Energy Agency, “World Energy Outlook: Special Report on Unconventional Gas”, 29 May 2012.
88
Southern Methodist University, Geothermal Lab, “Topography of the United States”,
http://smu.edu/geothermal/heatflow/heatflow.htm.
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Table IV-3: Locations of North America Shale Fields & U.S. Topography

Source: International Energy Agency

Source: Southern Methodist University

Additionally, U.S. shale formations are located in parts of the country with relatively low
population densities, thus making access to these areas much more convenient while also
providing them with the necessary amount of space to build the drilling rigs. One can see an
illustration of this advantage by comparing the following map on areas of US population density
with that of the preceding map highlighting the location of the major shale fields.89
Table IV-4: U.S. Population Density

Source: Population Labs
89

Population Labs, “US Population Map”, 2011, http://www.populationlabs.com/US_Population.asp
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As a point of comparison, the locations of the major shale formations in China, a country noted
for having the third largest shale natural gas reserves in the world, have an extremely
unfavorable topography and are located near very dense population centers which could make
drilling for those resources very difficult as they attempt to develop their domestic resources:
Table IV-5: China Population Density & Topography
Population Density90

Source: Oxford Institute for Energy Studies

Topography91

Source: Vidiani.com: Maps of the World, Klett-Perthes

Indeed, China must overcome major hurdles from these topographical and demographic
difficulties should it attempt to develop their shale resources on the same scale as the United
States. In fact, even the official CNPC website acknowledges these challenges:
“China's major target areas of shale gas, mainly located in the densely populated and
ecologically sensitive areas of Southwest China, are characterized by distinct geology and
geography that differentiates them from those in foreign countries. Because the reservoirs are
buried in deep, aged, and fragile formations at risk of collapse, it is a challenging task to build
long horizontal sections to tap them. Even worse, the overlying formations are of poor drillability
— with frequent leakage and collapses leading to high drilling costs. Moreover, the surface
conditions are complex because most wells are located in mountainous areas, where poor
accessibility and limited fields make it difficult to carry out industrial operation. In particular, the
water supply required by large-scale fracturing cannot be ensured.”92

90

Gao, Fan,“Will There Be a Shale Gas Revolution in China by 2020?”, Oxford Institute for Energy Studies, April 2011.
Vidiani.com: Maps of the World, Klett‐Perthes, “Physical Relief and Topography of China”. http://www.vidiani.com/?p=3287
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China National Petroleum Corporation (CNPC), “Unlocking Tight Gas and Shale Gas Potential”,
http://www.cnpc.com.cn/en/press/Features/Unlocking_Tight_Gas_and_Shale_Gas_Potential.shtml?COLLCC=3878643722&.
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Finally, one can look to the fact that the United States has plenty of water resources to be used in
the very water intensive hydraulic fracturing process. For example if one were to refer to the
chart on the “Proportion of Water Resources Withdrawn”, it is evident that the United States has
much more robust water supplies than areas such as Europe and the Middle East where there are
considerable shale and oil gas reserves and development is being considered.93
Table IV-6: Proportion of Renewable Water Resources Withdrawn

Source: Aquastat

Limiting Factors
While the U.S. is positioned much better than many of its oil-producing counterparts, there are
still a number of country specific limitations that the U.S. must address to realize the full benefit
of the shale boom.
•

Transportation

The first major limitation that has the potential to diminish the benefits of increased domestic oil
and gas production is the current inability to economically and efficiently transport these
newfound energy resources around the country.

93

Aquastat, “Proportion of Renewable Water Resources Withdrawn (MDG Indicator)”, 2008.
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Let us first examine this issue in the context of oil. The primary factor contributing to this
predicament is inadequate pipeline infrastructure connecting the regions of the United States
where the oil is extracted and refined to other major population centers where the resources are
needed. Essentially, the United States can be categorized into three broad geographic areas with
their own separate energy markets: the East Coast (PADD 1), the Mid-Continental regions
(PADD 2 and 3) which is strongly connected with the Gulf region (PADD 4), and the West
Coast (PADD 5).94 As one can see from the following map of the American pipeline and
refineries network, there is a dramatic lack of pipelines connecting the Mid-Continent and Gulf
Regions where the oil is produced and refined to the East and West Coast markets.95
Table IV-7: U.S. Oil Pipeline and Refineries Network96

Source: Harvard Kennedy School, Belfer Center for Science and International Affairs

The result of this fragmentation is a bifurcation of prices between the middle part of the country,
where oil is plentiful and cheap, and the major markets on the East and West Coasts that have to
meet their energy needs from more expensive foreign imports. For example, refineries on the two
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coasts are forced to purchase their crude based on Brent pricing which averages a full $20/bbl
more than the WTI produced domestically.97
While the infrastructure within the Mid-Continental region is certainly the most developed
network in the country, there are increasing signs of a bottleneck as a result of insufficient
pipeline and storage capacity to accommodate the increasing flows out of the new shale fields in
Western Canada and North Dakota. Essentially, these two major oil-producing regions are forced
to share the same transportation system down to the major refining centers on the Gulf Coast
with Cushing, Oklahoma (now the largest oil storage location in the world) serving as the critical
hub. In fact, the existing pipeline capacity is currently so inadequate that a portion of the oil
production from the Bakken fields is currently being transported via railway and trucks, by far
the most costly and inefficient way to move such materials.98 While storage capacity in Cushing
is certainly expanding in an attempt to accommodate the surge of oil flowing through the area,
growing to approximately 80 million barrels of storage capacity by the end of the year, the
problem is increasingly becoming a matter of being able to pump the oil out of Cushing and to
the Gulf Coast refineries at an efficient rate.99 To address this concern, several new pipelines
have been planned and are due to be completed by 2015. For example, work is underway to
effectively double the capacity of the Seaway pipeline running from Cushing to the Gulf, adding
nearly 850,000 bd by mid-2014. Along the same route, the southern portion of the highly
publicized Keystone XL project is due add another 700,000 bd of capacity by the end of 2014.
To accommodate increased flows from Western Canada and North Dakota to Cushing, the
Flanagan South pipeline that begins in Flanagan, Illinois should be on line and able to direct
approximately 585,000 bd in the near future.100 However, despite these examples of progress,
the United States will need to continue to expand such projects on a much wider scale over the
long run in order to avoid further backlogs of supply.
Another limiting factor in terms of oil transportation is existing regulations that prohibit
resources from being moved to different parts of the country via shipping. The most critical
regulatory hurdle in this regard is the Jones Act, which effectively limits the amount of intra-U.S.
shipping of energy resources that can take place. Passed in 1920, the Jones Act mandates that
“any intra-U.S. shipping by water be done using vessels under U.S. flag, built in the U.S., and
manned primarily by U.S. crews”.101 Needless to say, such parameters are extremely restrictive
because, quite frankly, there are only so many ships that are able to meet such qualifications.
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Additionally these qualifying shipping vessels are often small and their operating costs are very
high. The United States should consider liberalizing these regulations to facilitate freer
movement of these resources about the country.
Regulatory issues not only arise in the context of moving oil inside the country, but also outside
the country in the form of exports. Current U.S. law prohibits the export of oil in the name of
national security, except for very modest volumes that are occasionally approved by federal
authorities on a special basis.102 Thus, even if the United States is able to dramatically increase
its production as a result of shale oil development, it is constrained from being bought and sold
freely in the global markets.
In regard to natural gas, inadequate infrastructure and regulatory conditions also pose a
significant threat to American energy independence. Let us begin with a discussion of the
infrastructure limitations. The United States does, in general, have a very developed network of
natural gas pipelines throughout the country along with over 300,000 miles of transmission lines
and large numbers of storage sites and processing plants.103 However, with the explosion of
natural gas production over the past two decades, an increase of nearly 77% since 1990, and the
advent of the aforementioned shale gas, the existing infrastructure will simply not be able to
accommodate the increasing capacity needs. It should be noted that a considerable portion
pipeline infrastructure is becoming exceptionally old and outdated with approximately 25% of
U.S. natural gas pipelines over the age of 50 years. In total, considering both the need for
expanded capacity and capital improvements for the existing infrastructure, MIT forecasts that
nearly $210 billion in infrastructure development will be needed over the next twenty years to
satisfy estimated demand.104
Infrastructure issues also pose a potential limitation for the possibility of future U.S. LNG
exports. As noted in the previous section of the paper, the explosion of U.S. natural gas
production as a result of enhanced extraction methods such as horizontal drilling and hydraulic
fracturing, means that domestic production will soon surpass our own consumption needs. Thus,
as the chart below illustrates, this development has the potential to make the United States a net
exporter of natural gas by 2022.105
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Table IV - 8: EIA Total U.S. natural gas production, consumption, and net imports, 1990-2035
(trillion cubic feet)

Source: U.S. Energy Information Administration

However, the natural gas infrastructure in the United States is not yet suited for such an
undertaking. For example, up until early 2000s, it was widely believed that the United States
would become a great LNG importer, resulting in a large number of LNG import terminals being
built along the American coast. In fact, analysis at the Baker Institute of Public Policy at Rice
University found that, during this period, 47 regasification terminals were licensed for
construction.106 Thus, the issue is now a matter of converting existing import facilities to export
terminals, as well as building new export stations, to transport U.S. natural gas to the Asian and
European markets, where gas prices are much higher than in the U.S. and thus offer a
tremendous arbitrage opportunity.107 However, building these export terminals is extremely
expensive and takes a tremendous amount of time and effort to build and clear regulatory
hurdles. For example, it can take nearly a year and over $100 million in costs to find a suitable
site to build, and once that is completed it takes nearly $7 billion to actually construct the
facility. Furthermore, given these significant capital demands, financing is often difficult to
obtain, often requiring the firm to have already secured long-term purchase agreements (usually
20 years or more).108
Even once these terminals are built, the cost of actually liquefying, shipping, and then
regasifying may be so excessive that it effectively eliminates any profitable arbitrage opportunity
that had previously existed. For example, as the LNG export analysis done by Jefferies and the
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Baker Institute suggests, once all of these costs are factored in to the equation, one could be
potentially looking at negative margins over the longer term (see chart below).109
Table IV-9: LNG Export Estimates
Feed Gas Cost ($/mcf)
Liquefication ($/mcf)

2011
3.8
2.92

2011-2020
3.98
2.92

2021-2030
4.69
2.92

2031-2040
5.26
2.92

Trasport Cost ($/mcf)
UK
Japan

1.07
2.15

1.07
2.15

1.07
2.15

1.07
2.15

Landed Cost ($/mcf)
UK
Japan

7.79
8.87

7.79
9.05

8.67
9.75

9.25
10.33

Market Price ($/mcf)
UK-NBP
Japan-JKM

8.84
11.73

7.47
8.08

7.44
7.98

8.09
8.46

1.06
2.86

-0.49
-0.96

-1.23
-1.77

-1.16
-1.87

Export Margin ($/mcf)
UK
Japan

Source: Rice University, Baker Institute of Public Policy

It should also be noted that the long-term viability of the U.S. becoming a major natural gas
exporter is dependent on the assumption that U.S. natural gas prices will remain considerably
less than those in Asia and Europe. Should these regions begin to develop their own shale
resources on a considerable scale and global natural gas prices were to converge in the time it
takes American companies to build the necessary export capacity, the U.S. will lose its
competitive advantage.110 As we describe in the first part of this section, we do not foresee this
to be the case; however, it should be noted as a potential risk to be considered.
Finally, beyond all of these potential infrastructural and economic limitations, there remain the
enormous political and regulatory complications that could threaten to derail any meaningful
development of U.S. natural gas exports. First of all, the concept of exporting domestic energy
resources such as natural gas is extremely politically charged as many maintain that it could
threaten America’s competitive advantage in the petrochemical industry (that was described in
detail earlier in this report). For example, companies like Dow Chemical argue that significant
exports will drive up the price of natural gas to the extent that they will lose their ability to outcompete their international competitors, and as a result, put valuable American jobs at risk.111
Large American companies such as Dow are an extremely influential force in American politics
and their ability to influence the policy debate cannot be discounted. Additionally, many
political opponents suggest that if such price increases occur, it will eliminate cheap natural gas
109
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prices that the American consumer has now come to expect and rely on. However, as a counter
point to these critics, several analyses have been done that refute the idea that natural gas prices
will increase significantly as a result of exports. For example, the Energy Department released a
report in December 2012 suggesting that American firms could produce approximately $30
billion in export earnings from LNG without significantly increasing prices domestically.112
As a result of this strict regulatory process, there is only one LNG export terminal in the United
States that currently has the necessary export license to begin export operations: the Sabine Pass
facility in Louisiana which is operated by Cheniere.113 In total, there are now fifteen proposed
terminal projects that have filed applications for regulatory approval. While advocates of U.S.
LNG exports are cautiously optimistic that they will be approved, it remains an uncertainty for
the time being.114
•

Environmental Concerns

One of the more high profile concerns in regard to the horizontal drilling and hydraulic
fracturing associated with shale oil and gas development is a potential adverse effect on the
environment. The biggest environmental concerns that arise from these extraction methods are as
follows:
1. Groundwater Contamination by Natural Gas: Many environmentalists are concerned that
the natural gases released as a result of the fracking process could seep into the fresh
water aquifers underground and thus contaminate the drinking water supply. However, it
should be noted that the areas where the fracking is taking place is actually thousands of
feet below the water sources. For example, the chart below presents the major U.S. shale
fields and the immense separation between the aquifers and the areas where the natural
gases are being released from the shale composites.115
Table IV-10: Depth Comparison of Aquifers & Shale Composites in Key U.S. Shale
Fields
Shale Play
Barnett
Fayetteville
Marcellus
Woodford
Haynesville

Depth to Aquifer (ft.)
1200
500
850
400
400

Depth to Shale (ft.)
6,500-8,500
1,000-7,000
4,000-8,500
6,000-11,000
10,500-13,500

Source: Massachusetts Institute of Technology
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There is also the concern that natural gas or oil could escape from the well as it is being
brought up to the surface. To address this potential issue, the industry standards include
the well bore casing reinforced with cement to completely segregate the natural gas and
oil being brought up through the well from the surrounding area underground.116
2. Surface spills: When thousands of barrels of fracking fluids and oil are coming up
through the ground to the extraction site, there is always the risk that equipment can
malfunction and cause these hazardous materials to spill into the surrounding area. Oil
spills have always been a risk and are well documented, but the risk specific to the
fracking process in this regard is the toxicity of the chemicals used as additives to the
fracking fluid (otherwise known as “slickwater”). While 99% of this fluid is water the
remaining 1% is made up of an assortment of chemicals that could potentially hurt the
environment. To address these concerns, companies are now disclosing the chemicals
used in their fracking fluids (many states such as Texas, Arkansas, Pennsylvania,
Colorado, Michigan, and Montana actually require this) as well as working to eliminate
and find alternatives to the more toxic chemicals used.117
3. Wastewater Disposal: On a related note, there is much concern on where to dispose of
these fracking fluids and related waste that is shot back up through the well after the
hydraulic fracturing process is completed and before extraction of the oil/natural gas
begins. For example, a typical shale drilling site can return up to 50,000 barrels of
fracking fluid and formation water that must be disposed of in a responsible way. The
most common method is to transfer these fluids to a deep saline aquifer that is drilled into
the ground and regulated by the EPA. However, many believe that risks for
contamination are not completely eliminated with this approach, as well as other related
risks (see earthquake section), and other methods should also be considered. The idea of
recycling these fluids and using them for future fracking projects is one option being
considered in the industry.118
4. Water Consumption: The hydraulic fracturing process is also very water intensive and
there are concerns that the large supplies needed to facilitate fracking could potentially
drain resources of potable water for public use. For example, a shale well typically
requires anywhere between four and five million gallons of water.119 However, while
this may sound like a significant amount, it actually comprises only a very small
percentage of available water used. In fact, it is estimated that the water used for all shale
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projects throughout the country comprise less than 1% of the total water consumption in
the areas where they operate (refer to chart below).120
Table IV-11: Water Consumption by Industry

Play
Barnett
Fayetteville
Haynesville
Marcellus

Public
Supply

Industrial/
Mining

Irrigation

Livestock

Shale Gas

Total
Water Use
(Bbbls/yr)

82.7%
2.3%
45.9%
12.0%

3.7%
33.3%
13.5%
71.7%

6.3%
62.9%
8.5%
0.1%

2.3%
0.3%
4.0%
<0.1%

0.40%
0.10%
0.80%
<0.1%

11.1
31.9
2.1
85.0

Source: Massachusetts Institute of Technology

Additionally, compared to the development of other energy sources, shale development is
actually much less water intensive. For example, with shale gas, it takes approximately 1 gallon
of water to produce every MMbtu of energy while it takes several thousand gallons of water to
properly irrigate the amount of corn needed to produce one MMBtu of energy from ethanol.121
5. Earthquakes: A final environmental concern often cited by environmental opponents to
shale energy development is that of the drilling activities triggering earthquakes. The
concern arises when the fluids that are being injected into the ground potentially hit a
fault and cause it to slip, thus creating a seismic event.122 While this certainly is a valid
concern, it should be noted that there have been only very few such events. In the United
States, there has only been one case of an earthquake being linked to fracking activities.
In 2011, ten small earthquakes triggered from fracturing culminated in a final, record
breaking 4.0 magnitude earthquake outside of Youngstown, Ohio (no one was injured
and there was very little structural damage).123 However, it should be noted, that the Ohio
Department of Natural Resources determined that this event was actually from drilling a
well for disposal of waste fluids that were previously used in the fracking process, not
actual shale gas extraction (less care is generally used in drilling these wells because
there is no concern for potentially collapsing the gap in the shale where the oil/natural gas
is extracted).124 Therefore, the issue in this case was simply taking more care in
wastewater disposal, not any problem with the drilling/hydraulic fracturing process for
producing natural gas/oil resources.
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However, even though these earthquakes are rare, they tend to garner a lot of media
attention when they do occur and are often highly politicized in a way that could shut
down production. One example of this can be found in the UK, where the government
completely banned shale natural gas development last year in the wake of two
earthquakes that were triggered by drilling activities. Granted, the government lifted this
ban in December 2012 (on the condition that much more strict regulatory measures were
imposed on the industry), but it sheds light on how disruptive an event could be to the
industry should such an event occur here in the United States.125
Should any evidence arise that these extraction methods contribute to environmental degradation,
it would draw major public backlash from environmental groups, politicians, and concerned
citizens and thus have major regulatory percussions. Therefore, it is extremely important that
each of these potential environmental risks is responsibly addressed by the oil and gas industry
and proactive steps are taken to accommodate public concerns in these areas. In many ways, the
battle over oil and gas is one of public relations with the onus on the industry to prove to the
public that these valuable resources can be developed in an environmentally responsible way.
•

Uncertain Estimates/Measurement Tools

A further limitation for U.S. shale development is the difficulty of measuring the potential
resources that these newfound shale composites have to offer. Quite frankly, each shale
formation is extremely different and can vary widely in terms of the porosity and permeability of
the rocks as well the longevity of its productive capacity. Thus, analysis of each shale field
requires significant customization using very complex analytical tools that take time and can be
very costly. Additionally, many of the official geological surveys done by the likes of EIA and
U.S. Geological Survey were completed when these shale fields were in their early stages of
development and have not yet been updated to reflect newer discoveries.126 Such uncertain
estimates and the difficulties of obtaining accurate information for each drilling site can certainly
limit the industry’s development of these resources in the future.
•

“NIMBY” Effect

A final limiting factor that should be considered is the fact that many people are reluctant to have
such an industrialized process with potentially environmentally hazardous side effects taking
place near where they live or, in other words, “not in my back yard.” All is well when such
valuable resources are being produced elsewhere, but people oftentimes take a more adversarial
mindset if they know that it could personally disrupt their lives in an inconvenient way. As
noted earlier in the report, much of this development in the shale oil and gas industry is taking
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place in areas of relatively low population density, but it is still something that should be taken
into consideration.

Conclusion
Conditions in the United States are ripe for an energy renaissance that has the potential to
completely alter the country’s energy outlook for many years to come. Underscoring this
potential phenomenon is the fact that the U.S. plays host to a large number of unique, favorable
circumstances lacking in other countries and thus have the potential to make them the world
leader in shale oil and gas development. As we laid out in this section, such factors include an
abundant resource base, private mineral rights, a multitude of small, independent companies that
are funded by efficient capital markets, technological expertise and infrastructure to
accommodate shale oil/gas development, a comparatively favorable topographic and
demographic profile, and adequate water resources to facilitate hydraulic fracturing.
However, the U.S. must not take for granted these advantages and squander the current
opportunity to realize the full benefit of increased domestic energy production. The industry
must work to actively address potential limitations to development such as inadequate
transportation infrastructure, political and regulatory hurdles, environmental concerns,
inadequate measurement techniques, and NIMBY biases that could potentially side-rail the full
utilization of the nation’s natural resources.
It is our opinion that these limiting factors can indeed be overcome: new pipelines are being
built to improve the infrastructure, rigorous safety and environmental controls are becoming the
industry standard, and new innovative technologies are being developed to more precisely
evaluate resource supplies. We believe that many of the political and regulatory hurdles as well
as any lingering public reservations will ease significantly as the benefits of the shale boom
begin to materialize and directly improve the state of the domestic economy. Furthermore, given
the existing barriers to entry for other major energy producing nations, which were highlighted in
the first part of this section, we consider it unlikely that these issues will be able to be as readily
resolved elsewhere. In conclusion, we are optimistic that, while such limitations may now be
considered liabilities, they will soon become assets in the United States’ momentous climb
toward energy independence.

Analyst: Render Braswell
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DISCLAIMER:
•

The opinions contained here are the opinions of SeaBridge Investment Advisors LLC (“SeaBridge”)
based on analysis of publicly available information. The opinions of other analysts based on
these data may differ. There are no guarantees as to the accuracy of the interpretations of
current events or future prospects. There may be other significant factors not mentioned in the
presentation which may have an impact on the outcome of the “Shale Boom”. The opinions of
SeaBridge on the issues described in this report may change in the future without notice.

•

While we have taken care in presenting data, there may be inaccuracies in the presentation.
There is no representation that the data presented is comprehensive; there may be other
contradicting indicators. The data is also subject to revision without notice.

•

The sources used in this report for data and/or analysis make no warranties or representations
relating to the accuracy, completeness, or timeliness of the data provided and shall not have
liability for any damages relating to such data.

•

Some examples of stocks were mentioned. These are not intended to be recommendations to
buy or sell these securities. They may be bought or sold in portfolios managed by SeaBridge or in
personal portfolios of SeaBridge associates at any time in the future. There is no representation
about the future performance of the stocks.

•

This presentation does not constitute an offer to buy or sell securities. Nor does it represent an
offer for investment management services by SeaBridge investment Advisors LLC. This
presentation is not intended to be a recommendation for any person to make any investment or
take any action with regard to the issues raised in the presentation. The opinions expressed in
this report do not take into consideration any individual client’s circumstances or investment
objectives or requirements.

•

SeaBridge does not accept any liability for any direct or consequential loss arising from the use of
this report or its contents.

•

Please refer to the Form ADV Part II for SeaBridge Advisors LLC (or the website
www.SeaBridge.com) for more information on SeaBridge.
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