work in favour of shale. In theory, US
shale production breaks even at $50-$75
per barrel on average, depending on the
different shale wells that make production
theoretically viable. However, funding
the upfront capital costs to hold acreage,
to add infrastructure into plays, to do

the science required to delineate sweet
spots/completion and to drive growth,
together with the high running costs of
fracking processes, make the total variable
cost far more expensive. This has driven
break-evens for some of the independent
companies well into the $90s. Eventually,
offsetting decline in the base also becomes
an additional cost burden. A drop in oil
prices to $70 per barrel would take some
$60 billion out of the system, worth a

full year’s CAPEX in unconventional

oil across the USA. Instead of growing,
overall US production would then flatline
at best, if not start to taper downwards.

A Brent price of $88-$93 per barrel is
required to generate enough cash flow to
sustain current US CAPEX spend.

The nature of tight oil drilling is very
different from conventional production.
For example, the natural decline rate
of a Bakken well is extremely high, in
most cases between 50 percent and 70
percent per annum, producing a severe
fall in output in a field unless further
fracturing is carried out and new wells are
brought in. In this, Bakken is not alone.
Judging by production results published
by producers, first-year decline rates in
unconventional basins look of the order
of 50-80 percent, varying by basin and
even within basins. They decline steeply
thereafter, as well. Thus, the technique
is particularly intensive in the use of
fracturing crews and other oilfield service

industry inputs.

Various CAPEX studies have found
that oil and gas companies are likely to
invest a record of more than $1 trillion
worldwide in exploration and production
activities in 2012, a year-on-year increase
of 13.4 percent, with North America lead-
ing the way. Across that region, CAPEX
is set to reach $254.3 billion, represent-
ing a share of 24.5 percent of the 2012
global total. Upstream spending in North
America grew by 15.7 percent, outpacing
the global average rate, with the bulk of
the growth coming from shale producers,
marking the third consecutive year of US
spending gains. Surveys by IHS Herold,
Dahlman Rose & Co, and others, offer
similar estimates. An oil price of around
$90 per barrel (Brent) is a minimum
requirement for investments of such scale
to be cconomical and justifiable.

The rapid response of shale oil produc-
ers to the sharp fall in oil prices (although
Brent still averaged in the high $90s for
just two months) in mid-2012, with some
rapidly abandoning rigs, was evidence for
the high breakeven price. So what makes
shale expensive? As highlighted above,
the cost of acreage, building out infra-
structure, investment in R&D required
to delineate sweet spots/completion and
high decline rates all make the overall
costs for shale production high. Surveys
of independent US operators indicate
that their drilling plan this year is based
on a WTI price projection of above $82
per barrel, while producers start reducing
their drilling programmes south of $70
per barrel.

These findings are also supported by
the price levels at which US independents
have tended to carry out their hedging
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programmes. Across 2012, an extensive
list of US independents had swap con-
tracts in place with an average price of $96
per barrel. The wave of producer hedging
for calendar year 2013 began only when
WTI prices climbed near and above $95
per barrel in October last year, with the
average swap price at $97.5 per barrel. Of
course, as plays develop, the industry is
becoming more efficient and increasing
the number of wells drilled by each rig per
year. Increased efficiency is a key reason
that the oil rig count might not need to
rise substantially from current levels to
keep production growing. If downspacing
tests (i.c. drilling more wells per acre) are
successful in the Eagle Ford and even in
the Bakken fields, where new improved
recovery techniques are also being trialled,
production could grow further. However,
hyperbolic decline rates remain a reality in
shale plays and this contributes significant
costs for shale oil producers, compared to
the more conventional oil fields, making
high prices a necessity for the viability of
shale.

In conclusion, it is high prices that
have led to the development of shale oil in
the USA just as they have facilitated the
growth of oil sands and sub-salt deposits
in Brazil. If we move away from $90+
Brent prices, non-OPEC supply will be
struggling again. So in a way, shale oil
could put a floor on the oil price. How-
ever, the growth in these marginal barrels
is also likely to put a cap on long-term oil
prices, making any runaway increase in
average prices much above $110-115 per
barrel, beyond deteriorating geopolitical
backdrop or in an environment of rapid
economic growth, increasingly difficult.

The Case for US LNG Exports
CHARLES EBINGER and GOVINDA AVASARALA

The recent natural gas ‘revolution’ in the
United States has encouraged a nation-
wide shift in its energy consumption
patterns. An abundance of unconven-
tional natural gas (with help from a
patchy economic recovery) has allowed
for sustained low natural gas prices.
With prices currently hovering just over
$3/mmBtu, many energy consumers —

most notably power generators, manu-
facturing and petrochemical producers,
and potential consumers of natural gas
for transportation — are turning their
attention to natural gas. But one natural
gas consumer is generating the most
controversy for its demand for the new
bounty: natural gas exporters.

In May 2012, we co-authored a report,

‘Liquid Markets: Assessing the Case for
Exports of Liquefied Natural Gas’. In that
study, we argued that the US government
should neither prohibit nor promote
liquefied natural gas (LNG) exports and
that, by allowing the free market to allo-
cate gas to its most economically efficient
end-uses, the United States will reap both
economic and geopolitical benefits. We



still firmly support that conclusion. As
we stated then: ‘As a principal advocate
and beneficiary of a global trading system
characterized by the free flow of goods
and capital, the United States has a long-
term economic and political incentive to
refrain from intervention in the market
wherever possible.’

The Protectionist’s Argument

As the policy currently stands, prospective
exporters must submit applications to the
US Department of Energy (DoE) for the
right to export LNG to countries that
have a free-trade agreement (FTA) with
the United States and to those that do
not. DoE is required to approve any ap-
plication to export LNG to FTA nations
‘without delay’. With respect to countries
that do not have an FTA with the United
States, DoE reviews cach proposal and can
only deny the application if it finds that
exports are not in the public interest. (It is
important to note that aside from South
Korea, the United States does not have
an FTA with any major LNG importing
nation.) To date 17 projects have applied
to DoE to export a total of more than 24
billion cubic feet of LNG a day (bcf/d)
to countries that do not have a free-trade
agreement with the United States. Only
one of these projects — Cheniere Energy’s
Sabine Pass terminal — has received full
approval from DoE to export to non-FTA
nations; it has also received regulatory
approval and is expected to begin exports
from its Louisiana terminal by 2016.
Opponents of Cheniere’s project
and other prospective LNG exports
are a diverse group. Some industrial gas
consumers, manufacturers, and petro-
chemical producers argue that LNG
exports will hurt the competitive
advantage provided to them by abundant,
cheap domestic natural gas feedstocks,
a benefit not enjoyed by their Asian and
European competitors. Dow Chemical,
the industrial giant that is one of the more
vocal industry critics of LNG exports,
frequently asserts that the natural gas
‘revolution’ will trigger a manufacturing
renaissance, which it estimates will add
$90 billion in new investments to the US
economy. ‘We are all for exporting natural
gas. We just want to see it exported in
solid form instead of liquid form’ said
Andrew Liveris, Dow’s CEO at CERA

Week, an industry conference, in 2012.

Mr. Liveris’ views are shared by some
politicians in Washington. The most vocal
opponent of LNG exports on Capitol
Hill is Congressman Edward Markey of
Massachusetts, the Minority Leader of the
House Committee on Natural Resources.
His campaign, ‘Drill Here, Sell There,
Pay More: The Painful Price of Exporting
Natural Gas,” reflects his concern that
exporting natural gas will mean ‘export-
ing our manufacturing jobs along with
the fuel. Congressman Markey’s views are
shared — albeit with slightly more nuance
— by Senator Ron Wyden of Oregon, the
new Chairman of the Senate Commit-
tee on Energy and Natural Resources.
Senator Wyden’s hesitations about LNG
exports apparently stem from the speed at
which new project proposals are coming
forth, and he has called for a ‘timeout’ on
approving projects until the implications
of exports are better known. Part of his
concern stems from how the legislation
‘rubber-stamps’ proposals to export LNG
to FTA nations, an acute concern given
that the United States is in negotiations
to establish a Trans-Pacific Partnership
trade agreement that may include major
LNG importers. (It is also important to
note that the Senator’s home state hosts
one prospective LNG export facility
that is opposed by many local groups.)
Dow, Congressman Markey and Senator
Wyden are joined in their opposition by
many in the environmental community,
who believe that shale gas production
is harmful to the environment and that
LNG exports would only increase US
shale gas production.

Those in Favour

It is predictable that prospective exporters
like Cheniere, Dominion Resources, and
Sempra Energy all argue that natural gas
exports will help, rather than hurt, the US
economy. Exports, their argument goes,
will require billions of dollars of invest-
ment in liquefaction plant infrastructure,
new pipeline infrastructure, and will
promote additional gas production, all of
which would boost domestic employment.
They maintain that any domestic price
increases resulting from exports would

be marginal and would not hamper the
growth of domestic manufacturing.
Prospective exporters are supported in
their views by gas production companies,

including Exxon Mobil (which has plans
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for petrochemical plant expansions and
for an LNG export terminal), and the
American Petroleum Institute (API), the
oil and gas sector’s trade association.

“ .. the prospects of large
volumes of new supply suggest
that the industrial sector’s
competitiveness is stable
regardless of US export policy.”

Companies and groups in favour of ex-
ports make some noteworthy points. First,
a host of reports by third party analysts
have found that the pricing implications
of exports are indeed modest. Studies
from three consulting firms — Navigant,
ICF International, and Deloitte — and the
Department of Energy’s Energy Informa-
tion Administration (EIA) have all found
that under reasonable expectations for
export volumes natural gas prices in 2035
would be between 2 and 11 percent higher
if the USA does export LNG than if it
does not. (Most analysts, including us,
estimate that 4—6 bcf/day of LNG would
be exported under reasonable market
conditions.) These price increases should
not sway the profitability of multi-billion
dollar industrial investments. According
to Kevin Book, Managing Director of
ClearView Energy Partners, another
consulting firm, ‘if your margins are so
thin that [modest price increases] could
break them, then there isn’t much benefit
to putting up a plant here. Conversely, if
it is so beneficial to do it here, then a small
change in price probably won’t undermine
those benefits.

Even if one cannot fault the industrial
sector for being worried about potential
price increases, given the high natural
gas prices experienced in the 2000s,
the prospects of large volumes of new
supply suggest that the industrial sector’s
competitiveness is stable regardless of US
export policy. Today the ratio of the price
of oil to the price of natural gas is over
30:1, well over the 7:1 oil-to-gas price ratio
at which US petrochemical and plastics
producers are generally considered to be
globally competitive. (Competing Euro-
pean and Asian petrochemical producers
use oil-based products such as naphtha
and fuel oil as feedstock, as they lack



access to cheap natural gas.) Moreover, the
majority of gas used for exports will come
from new production, according to both
Deloitte and the EIA. Increased drilling
will likely result in greater production

of natural gas liquids such as ethane, a
valuable feedstock for industrial consum-
ers. According to a study by the American
Chemistry Council, an industry trade
body, a 25 percent increase in ethane
production would yield a $32.8 billion
increase in US chemical production. To
the extent that increased gas production
linked to exports results in increased pro-
duction of such natural gas liquids, they
will benefit the petrochemical industry.

In addition to the economic benefits
of more domestic natural gas produc-
tion, LNG exports may have additional
macroeconomic benefits, including to
the balance of payments and foreign
exchange. In December 2012 NERA, an
economic consultancy, released a report
commissioned by DoE modeling the
macroeconomic implications of LNG
exports under a varicty of scenarios. The
study found that in cach scenario ‘the US
would experience net economic benefits
from increased LNG exports.” To be
sure, these are net economic benefits, and
certain segments of the population are
projected to be adversely affected by LNG
exports. Both the benefits and the costs,
however, are marginal. Welfare, repre-
sented in NERA’s report as the amount
that households are made better or worse
off over the time horizon modeled, is
estimated to increase between 0.004
percent and 0.03 percent, depending on
the scenario. The greatest achievable net
increase in GDP as a result of exports is
0.26 percent of GDP.

Opponents of LNG exports were quick
to dismiss NER A’s long-awaited report.
M Liveris of Dow argued that the report
“fails to consider the tremendous competi-
tive advantage that affordable, abundant
domestic natural gas offers to the nation’.
In an official letter to Secretary Chu,
Senator Wyden expressed concern that
the model uses 2010 EIA demand data,
which do not reflect new forecasts for
greater industrial sector natural gas
demand. While this is true, the model
also uses 2010 supply data, which has been

subsequently revised dramatically upward
to illustrate the increases in domestic gas
production.

Finally, there is an additional benefit
to LNG exports that is unquantifiable: its
impact on geopolitics. Additional volumes
of US LNG will be beneficial to the global
gas market, potentially helping US allies
in Europe and Asia that are dependent on
natural gas for energy. While US export
volumes are unlikely to transform the
fragmented structure of existing LNG
trade, US exports will provide liquidity to
natural gas consumers around the world,
potentially improving the energy costs for
consumers in LNG-dependent countries
like Japan and India. The US natural
gas ‘revolution’ has already helped the
prospects for European gas consumers:
Gazprom, Russia’s state-owned natural
gas corporation, has been forced to revise
many of its long-term contracts with
European customers owing to the avail-
ability of cheaper spot-LNG cargoes once
destined for the United States.

“Political interference and
market intervention to prevent
LNG exports will come at a
cost.”

Free Markets

At a more fundamental level, the USA
has a responsibility as a principal advocate
for and beneficiary of free trade. Political
interference and market intervention to
prevent LNG exports will come at a cost.
The USA would forego any economic
benefits realised through free trade and
its reputation as a supporter of a global
market characterised by the free flow of
goods and capital would be damaged.
(This is without even considering the
potential for legal action against such a
decision in international fora such as the
World Trade Organization.) In response
to objections to exports from industrial
consumers, Jack Gerard, the President and
CEO of API, stated: ‘Restricting exports
of energy as a “strategic resource” makes
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no more sense than unnecessarily restrict-
ing the export of chemicals, agriculture
products or cars.” Moreover, government
intervention in the allocation of rents
(banning exports is a de facto subsidy to
domestic consumers) often comes with
unintended consequences.

This Might all be Hot Air -
or Gas

As Kenneth Medlock, a leading energy
economist at Rice University argues, the
debate surrounding natural gas exports
may be misguided. ‘Allowing exports
does not mean exports will occur in any
particular volume,” he explains. Solely
attempting to quantify how much LNG
the United States can export misses a
more important point. If allowed to work,
the domestic and international gas market
will determine the economically efficient
amount of exported LNG. As we stated
in our 2012 report, ‘the economics of US
LNG exports — both the costs associ-
ated with producing, processing, and
transporting LNG, and the competitive
nature of the global market — are likely to
impose market-determined boundaries on
their viability.” Moreover, export facilities
are capital—intensive projects, requiring
financing contingent on a confidence that
the arbitrage opportunity will exist for
the life of an LNG facility. Increases in
domestic natural gas prices as a result of
marginal increases in demand will have a
negative impact on the economics of ad-
ditional export projects, thereby protect-
ing domestic consumers from unlimited
exports and price rises.

Determining how much LNG should
be exported, therefore, is not the respon-
sibility of the US government, which
should neither prohibit nor promote
exports. In refraining from intervention
in the gas market, the government will
ensure that US gas is allocated to its most
efficient end uses, many of which will
bring ancillary political and economic
benefits to the United States and its part-
ners and allies around the world.

Note: Part of this essay is adapted from

a May 2012 Brookings report, ‘Liquid
Markets: Assessing the Case for Exports of
Liquefied Natural Gas'



