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Summary
The United States is entering an era of oil and gas abundance. Its new resources
will increase U.S. energy security, but they may also undermine climate security—as fossil fuel combustion increases, so too does global warming. Unless
Washington enacts a plan to simultaneously advance its competing energy and
climate security objectives, it risks squandering the benefits of its new resources
and suffering the disastrous effects of climate change.
Key Themes
•

New technologies have unlocked vast reserves of fossil fuels in the United
States.

•

This abundance will improve U.S. energy security by providing the country with reliable, affordable access to the resources required to meet its
development needs.

•

Fossil fuels like those now accessible in the United States account for a significant portion of greenhouse gas emissions. These emissions are already
at alarming levels and will rise further if Washington develops its new
resources without reference to their consequences for climate security.

•

The United States must substantially reduce its fossil fuel consumption to keep carbon emissions within established global carbon budgets.
Exceeding these limits will cause sea-level rise, coastal flooding, infrastructure destruction, and other climate change impacts.

•

Present U.S. energy policy promotes the development of all fossil fuels
instead of encouraging hard choices about which resources to develop and
how best to regulate them to promote carbon efficiency.

Recommendations for U.S. Policymakers
Price carbon. Enacting a tax based on the costs that carbon pollution is predicted to impose on future generations as well as the plausible costs of catastrophic climate change will discourage the use of fossil fuels.
Improve transportation system efficiency. Transportation represents 70 percent of U.S. oil consumption. Alongside vehicle and fuel efficiency improvements, policies that link transportation to land use, such as those that promote
mixed-use and transit-oriented development, deserve priority attention in federal transportation assistance programs.
1
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Regulate the use of new resources. Regulatory measures focused on reducing
the life-cycle carbon emissions of fossil fuels, strategic management of public
energy resources, and significant increases in royalty rates for private extraction
of fossil fuels on public lands will promote efficient use of these resources.
Leverage U.S. energy exports to advance carbon efficiency. Washington
should establish a regulatory structure that requires all exported U.S. natural
gas to meet a low-carbon emissions standard and privileges exports to countries that will use the gas to replace more carbon-intensive fuels. Until this
framework is in place, new export licenses should be suspended.

The Challenge of U.S. Energy Abundance
North America is in the midst of a rapid expansion of its commercially recoverable fossil fuel energy supply. An era of constraint in domestic oil and gas supply
is yielding to an age of abundance as new technologies unlock vast inventories
of “unconventional” fossil fuels, or fuels that were once unknown or inaccessible. As this fundamental shift from domestic fossil fuel scarcity to fossil fuel
abundance takes hold, U.S. power to affect both international energy markets
and relations among nations is greatly enhanced. But the increased availability of fossil fuels—the combustion of which creates greenhouse gas emissions
that contribute to climate change—also creates significant challenges for U.S.
President Barack Obama’s countervailing desire to play a leading role in global
climate protection. Resolving this conundrum will require making difficult
choices about how to manage these new resources in a way that aligns climate
security and energy security goals.
This new era of relative U.S. oil and gas independence alters global energy
geopolitics in several ways. It increases supply in international oil and gas markets, thus deepening the liquidity and reliability of supply for other importers.
It strengthens the position of other oil- and gas-importing nations to seek price
concessions or even to challenge the established system of linking gas prices
to oil prices, which drives up the cost of comparatively cleaner-burning gas.
Finally, it reduces the ability of state-owned oil and gas exporters to demand
political concessions from takers of their fuels. In each
of these areas, U.S. leverage to advance its foreign policy
objectives is increased. The sheer size of its fast-expanding The sheer size of its fast-expanding domestic
domestic oil and gas reserves allows the United States to
oil and gas reserves allows the United
link its energy import and export policies to its strategic
States to link its energy import and export
national interests.
There are several other characteristics of U.S. energy policies to its strategic national interests.
markets that enhance Washington’s ability to project its
influence across the globe. Perhaps the most important is
that the United States, unlike Russia, Venezuela, Iran, and many other oil
and gas producing nations, does not depend on rents from fossil fuel taxes
and exports to fund programs that deter domestic unrest. This means that the
United States is free to manage its new resources for policy outcomes, such as
energy and climate security, not simply for revenue generation.
And while the United States does not own energy companies, it does have the
ability to regulate the pace, amount, and destination of oil and gas exports (and,
in the case of oil pipelines, imports) through an established national or public
3
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interest permit process. This allows U.S. leaders to calibrate the inflow and outflow of these fuels across U.S. borders to advance its foreign policy objectives.
The United States also owns and controls the release of over 720 million
barrels of oil in its Strategic Petroleum Reserve. In addition to providing an
extra layer of energy security, these reserves help defend U.S. energy markets
from price spikes (through strategic release into the domestic energy market)
and avoid the need to open up new federal lands for oil and gas development
that are best reserved for other public uses.
The new reserves have already helped advance U.S. foreign policy objectives by allowing U.S. leaders to conceive and enforce the present sanctions
against the import of Iranian oil. While the United States itself imports no
oil from Iran, America’s reduced need to compete against it allies for oil in
global markets was a key factor in securing agreement from countries that do
consume Iranian oil, such as those of the European Union (EU), to participate in the sanctions.1 Tom Donilon, the former U.S. national security adviser,
highlighted the importance of the new U.S. energy resources in achieving this
result in a recent speech, saying, “The substantial increase in oil production in
the United States and elsewhere meant that international sanctions and U.S.
and allied efforts could remove over 1 million barrels per day of Iranian oil
while minimizing the burdens on the rest of the world.”2
On the downside, however, this new U.S. energy abundance competes
with ongoing climate protection efforts. The energy sector accounts for about
two-thirds of greenhouse gas emissions, and more than 80 percent of those
emissions are from fossil fuels. The newfound abundance of these fuels makes
it more difficult to keep global warming below the 2-degree Celsius (2°C)
increase commonly recognized as the redline crossed only at the risk of unacceptable planetary impacts.3 If staying below this warming threshold is the
accepted definition of global climate security, two benchmarks of energy use
must be achieved. First, atmospheric concentrations of carbon dioxide must
not exceed 450 parts per million. Second, global greenhouse gas emissions
from fossil fuels must fall to 50 to 80 percent below 1990 levels by 2050.
The new oil and gas reserves have made the task of aligning climate and
energy security goals even more difficult. The world will continue to discover
and develop fossil fuels for the foreseeable future, but the amount of carbon
dioxide from energy that can be burned while staying within the 2°C global
warming limit is fixed at no more than 1,000 cumulative gigatons. Global
carbon emissions had already eaten up half of that budget by 2011, and scientists say that unless emissions are cut rapidly, the remaining budget will be
consumed within thirty years—by about 2040.4 And annual carbon emissions
are going up about 2.7 percent per year, not down.5 All nations would have to
collectively cut down on carbon combustion at an ever-increasing rate to reach
tolerable levels, but this is not likely to happen.
The policy challenge facing the United States is simple, yet daunting: ensure
access to the energy required to meet the country’s development objectives
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while also becoming a leader in global climate protection. To balance these
aims, the United States must find a way to develop its new energy resources for
domestic and international strategic benefit while simultaneously encouraging
all nations to work to keep carbon emissions below the 1,000 cumulative gigaton threshold. This is no small task.

Toward U.S. Energy Security
As more unconventional fuels become available, energy reserves around the
world are increasing. According to a new report by the U.S. Energy Information
Agency (EIA), total world oil reserves increased 11 percent from 3,012 billion
barrels in 2011 to 3,357 billion barrels in 2013, of which 10 percent, or 345 billion barrels, were unconventional oil reserves. The jump in world gas reserves
was even more dramatic, increasing 47 percent from 15,583 trillion cubic feet
in 2011 to 22,882 trillion cubic feet in 2013, of which 32 percent were unconventional gas reserves.6 Moreover, this new EIA assessment only covers 41
countries in which geologic data show sufficient near-term promise to make
an estimate of their oil and gas resources (see figure 1). The global inventory of
conventional and unconventional oil and gas resources will continue to expand
in future assessments that include more countries, perhaps dramatically.
Figure 1. Map of Basins With Assessed Shale Oil and Shale Gas Formations, as of May 2013

Source: United States basins from U.S. Energy Information Administration and United States Geological Survey; other basins
from ARI based on data from various published studies.
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Total U.S. conventional and unconventional oil resources are now estimated
at 223 billion barrels, and total conventional natural gas reserves are estimated
at 2,431 trillion cubic feet. As future fields are discovered, the United States
will continue to build its fossil fuel inventory. However, the United States will
still own a minority of total global oil reserves (about 6.6 percent) and global
natural gas reserves (about 10.6 percent). Moreover, the United States will continue to represent about 18 percent of annual global oil and gas consumption.7
Thanks to its new oil and gas abundance, the United States is well on its
way to achieving national energy security. The United States is now estimated
to become a net natural gas exporter by 2020 and a net oil exporter around
2030.8 Net oil imports have dropped from more than 60 percent of total U.S.
oil consumption in 2005 to less than 40 percent in 2012 (see figure 2).9
Figure 2. Net Oil Imports
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The economic benefits of the United States gaining control over its fossil fuel
supply chain through domestic production are, under any analysis, substantial.
The reduction in—even possible elimination of—the need to buy fossil fuels
on international markets increases domestic wealth, as more dollars stay at
home and circulate within the U.S. economy. Unemployment rates in states
rich in unconventional oil and gas resources such as Oklahoma, Texas, and
North Dakota are lower than 5 percent, compared with a national average rate
of 7.3 percent. Secondary impacts from building new energy infrastructure as
well as from transporting and refining these new energy sources are estimated
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to add about 0.5 percent to U.S. gross domestic product (GDP) annually over
the next decade.10 In addition, the low cost of natural gas is causing petrochemical companies that use natural gas in their production processes to relocate to
the United States, adding to the country’s industrial base.

Toward U.S. Climate Security
With these benefits of relative fossil fuel supply independence for the United
States come equally real—and equally severe—threats. The consequences of
not meeting the 2°C goal, even with significant investments in both adaptation
to and resilience from climate disruptions, will almost certainly overwhelm
these economic and energy security benefits.
Settled science—in the form of the more than 850 climate scientists who
make up the official Intergovernmental Panel on Climate Change (IPCC) team
of global climate experts—warns that a rise of over 2°C will have catastrophic
physical, social, and environmental global impacts. Top-line effects include
sea-level rise and storm surges inundating major coastal cities; the creation of
over 500 million environmental refugees from coastal flooding and the loss of
arable land; major infrastructure destruction that will, among other things,
cripple air-, water-, and land-based transportation systems; the extinction of
between 20 and 30 percent of all existing species; and the migration of invasive species and disease-spreading organisms from tropical to temperate zones,
where they will come into contact with populations that have little built-in
resistance to the diseases they carry.11
These impacts, plus habitat destruction, ocean acidification, and other ecosystem effects with economic consequences, could collectively slow the projected growth rate of global GDP by more than 5 percent.12 And these figures
were calculated in 2007, when glacial melt from the Greenland ice cap was
unknown and therefore not counted. Present estimates are that Greenland glacier ice melt alone may add up to 19 inches to common estimates for sea-level
rise by 2100. A 2013 IPCC assessment documents additional major threats
to transportation infrastructure and logistics, accelerating sea-level rise, the
warming of the deep oceans, and increases in storm intensity across all areas
of the globe.13
While the less developed countries of the world are expected to suffer most
from climate disruption, the United States is not immune from these threats.
To the contrary, its unique geography tends to put it at a heightened climate
risk for two reasons: its lengthy coastlines make the United States especially
vulnerable to sea-level rise and storm surges from large storms and hurricanes;
and it lacks a southern mountain range to slow down the northward spread
of higher temperatures, which will intensify droughts once they reach the
American Midwest. The combination of increased coastal storm surges and
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more acute Midwestern droughts is a one-two punch for which adaptation and
resilience planning in the United States will be very difficult, if not futile.

The New Policies Scenario
According to the International Energy Agency (IEA), breech of the 2°C threshold is almost certainly locked in already. It warns that present polices to manage
fossil fuel supply and demand, even if implemented fully as intended (which is
rarely the case), will result in a global temperature rise of between 3.6°C and
5.3°C—with most of the increase occurring in this century.14 In making this
calculation, the IEA assumes that all energy efficiency standards, technological
initiatives, renewable fuel standards, and other carbon-reduction policies presently enacted or declared as national energy policy by any nation—including
the United States—are fully implemented. This is known as the New Policies
Scenario,
Other international institutions are joining the IEA in expressing alarm and
taking action. The World Bank, which predicts that breeching the 2°C threshold is a near certainty, has made climate mitigation an institutional priority
and will phase out funding of new coal-fired power plants.15 The International
Monetary Fund, which has calculated that global production and consumption subsidies for fossil fuels are over $2.4 trillion annually, or fully 3 percent
of global GDP, has said that it will begin to condition financial assistance to
client nations on reform of energy subsidy policies.16
Because exceeding the 2°C warming threshold appears almost inevitable,
the IEA has created a model based on the New Policies Scenario. It determines
the levels to which U.S. fossil fuel demand must drop to help keep global
warming at or below 3.6°C, or the smallest possible increase under the New
Policies Scenario, assuming that global GDP rises at an average annual rate of
3.5 percent through 2035. Under these assumptions, the IEA estimates that
total U.S. oil consumption must decline from 6.4 billion barrels per year in
2011 to just 4.6 billion barrels per year by 2035, a compound annual reduction
of 1.4 percent a year.17 Gas is easier; the model calculates that U.S. consumption
(not including exports) of natural gas must rise from 604 billion cubic meters
in 2010 to 800 billion cubic meters in 2035, a compound average growth rate
of 1.1 percent. This will occur largely as a result of lower-carbon natural gas
replacing coal for power generation.18 As a result, coal demand will decline
from 718 million tons of carbon equivalent annually to 596 million tons of carbon equivalent over the same time period, a compound average annual decline
of 0.7 percent.19 These benchmarks for U.S. fossil fuel consumption are the
best available targets for tracking U.S. performance to meet its proportionate
obligation to prevent the planet from exceeding a 3.6°C increase threshold.
The IEA also calculates that by 2035, global fossil fuel combustion must
decline from the 81 percent of global primary energy demand it was in 2010
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to 75 percent in the New Policies Scenario. In order to keep global warming
below 2°C, it would have to decline to 63 percent. On a global scale, renewable
fuels (such as wind, solar, bioenergy, and geothermal) must increase from 13
percent of global primary energy demand in 2010 to 27 percent by 2035 in the
2°C scenario, with hydro- and nuclear power representing the total remaining
energy demand balance.20 The challenge facing the United States is slightly
larger since fossil fuels represented 82 percent of its primary energy demand
in 2011, requiring steeper declines to reach these global targets (see figure 3).
Figure 3. U.S. Primary Energy Consumption by Fuel, 1980–2040
(quadrillion Btu per year)
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U.S. Response to Climate Change
Despite its failure to develop a specific plan to meet the IEA targets, the United
States has a serious claim to being a new global leader in greenhouse gas reductions. In 2009, at the outset of his administration, Presidnet Obama declared
that the United States would reduce its total greenhouse gas emissions by 17
percent below 2005 levels by 2020. Through stimulus-funded investments,
administrative actions, and public-private partnerships, such as the commitment of U.S. automobile manufacturers to raise fuel economy standards for
new passenger vehicles from 34.5 miles per gallon to 54.5 miles per gallon by
2020, the United States is roughly on track to meet this goal. Present estimates
by independent modelers put total U.S. greenhouse gas emissions reductions at
between 16 percent and 17 percent below 2005 levels in 2020.21
However, there is one significant caveat to this U.S. accomplishment:
Washington has moved the goalposts. The selection of 2005 as the base year
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from which U.S. emissions would be counted was fortuitous in that it represents
the all-time high (to date) in annual U.S. greenhouse gas emissions, fully 16 percent above the 1990 U.S. emissions level. Since long-term carbon emission reduction targets of 50–80 percent use 1990 as the base year, even if the United States
meets the 17 percent reduction from 2005 levels by 2020, it will still be just 3 percent below 1990 levels. This puts the United States well behind almost all other
countries in the Organization for Economic Cooperation and Development in
absolute carbon reduction performance based on the 1990 baseline.
The United States must now get back on track toward the 50–80 percent
reduction goal, even as it struggles to effectively manage its vast new endowment of commercially recoverable fossil fuels. Until the United States has more
specific domestic oil and gas combustion targets consistent with meeting the
2°C scenario, it must at least meet or exceed the reductions in U.S. carbon
emissions necessary to claim a leadership role in keeping global warming below
3.6°C by 2035 as modeled by the New Policies Scenario. So far, there is no U.S.
plan to meet even this more relaxed target.

Policy Recommendations
If the United States is to claim a leadership role in advancing global climate
security, it must develop a specific critical pathway to meeting its greenhouse
gas emissions reduction goal. The administration’s current “all of the above
approach” to energy policy, in which Washington simultaneously pursues
more rapid development of U.S. fossil fuels, greater energy efficiency, and technological innovations, is not enough to achieve this objective because it sets no
limits on development of the new U.S. fossil fuel resources. Hard choices must
be made about how much of the new U.S. energy abundance to develop, how
much of it to leave in the ground, and how stringently to regulate both imports
and exports of fossil fuels to ensure that the United States is neither importing
nor exporting net carbon emissions to or from other nations. There are four
policy initiatives that Washington can undertake now that, if combined with
existing efforts in improved energy efficiency, regulation of fossil fuels, and
new technologies to bring renewable fuels online, can bend the U.S. carbon
emissions curve down toward the IEA goals.
Price Carbon Emissions
Economists are almost unanimous in their conclusion that the best way to
regulate an activity harmful to society (an externality) is to price it. This is the
so-called polluter pays principle as first espoused by Arthur C. Pigou.22
However, economists are not as unanimous on how that price is determined, who pays, who receives the revenues (the government or the injured
parties), and whether the benefits to the public are worth the transaction costs
of establishing such a pricing system in the first place. If transaction costs
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exceed the benefits, a better solution may be to let the market resolve the problem through private negotiations between the polluter and those harmed by
his or her actions.23
The basic rationale of carbon pricing is that it “changes the pattern of incentives for future investment, consumption and innovation, directing all three
away from harmful activities and toward beneficial ones.”24 Most economists
agree that the full cost to society of burning carbon is greater than its private
costs (since it produces greenhouse gases that are not priced).25 But significant
disagreement still exists on whether the benefits of explicitly pricing carbon
through a tax, as opposed to regulation, exceed the risks.26 The first major
difficulty lies in establishing the correct price point for carbon. The second
problem that carbon tax systems face is an ideological presumption that state
power to tax anything, especially fossil fuels, inevitably leads to development of
a rent-seeking political structure that crowds out both democracy and private
enterprise. These challenges have created an almost insurmountable political
barrier to federal legislative action on carbon pricing in the United States.
But pricing carbon is not as daunting as it seems. Indeed, the mechanisms for
establishing the correct price point are already in place. The U.S. government
is required to compute the social cost of a pollutant and conduct a benefit-cost
analysis to determine whether the benefit of regulating that pollutant exceeds the
cost of doing so. Since carbon emissions are subject to regulation as a pollutant
under the Clean Air Act, a computation of the social cost of carbon is conducted
and periodically updated. An independent panel that the U.S. Environmental
Protection Agency set up to calculate the social cost of carbon, and thus to evaluate the benefits of its regulation under the Clean Air Act, came up with a cost of
$38 per ton of carbon dioxide released into the atmosphere based on a 3 percent
discount rate over the period 2010–2050.27
Some experts have challenged this calculation as arbitrary and “completely
made up, with no theoretical of empirical foundation.”28 However, since regulatory actions need only have a rational basis (that is, it cannot be irrational or
capricious), disagreement on the appropriate pricing structure is not likely to
be a legal barrier to regulating carbon emissions under the Clean Air Act.
There is an equally valid claim that government models underprice the cost
of carbon because they “ignore the possibility of a catastrophic climate outcome.”29 This is because the range of catastrophic outcomes is so large that
a specific cost cannot be modeled. However, as noted by economist Robert
Pindyck, this does not mean a cost cannot be assigned. Pindyck suggests that
a carbon price be established based on the plausible cost of future catastrophic
climate change.30 The estimated cost need not be exact, just plausible. The
rationale for such action is called the “precautionary principle,” which holds
that it is wiser to establish the cost of a low-probability, high-impact outcome
in the future than to do nothing since the event is so uncertain.31 If the precautionary principle were adopted, a carbon price could be established to reflect
the present, discounted value of mitigating the future cost of catastrophic
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climate change in much the same way as insurance policies cover the costs of
future low-probability, high-cost events.
Calculations of this price would be totally separate from those to determine
the social cost of carbon, which focuses primarily on the costs to society of
higher temperatures—not catastrophes. A carbon price based on the precautionary principle is assigned as a precautionary hedge for avoiding catastrophic
climate change, so it cannot be used to justify replacing a regulatory approach
to carbon emissions that does not include catastrophic events in its social cost
of carbon index. The two address entirely different events: the present value
of avoiding known social costs of higher future temperatures, and the present
value of avoiding plausible future catastrophic climate disasters. To continue
the insurance analogy, one is health insurance, the other is life insurance.
The threat that a carbon tax will be used to aggregate state power at the
expense of democratic principles—“the power to tax is the power to destroy,” in
the words of former chief justice of the U.S. Supreme Court John Marshall—is
easily addressed by rebating all revenues to every valid resident of the United
States on an equal basis. This approach affords the state no power to pick winners or losers or to advantage one set of constituencies over another. And an
economy-wide carbon tax based on this “price and rebate” system is also progressive, in that the more affluent tend to consume more energy per capita than
the less affluent and thus will pay slightly more in carbon taxes, but the rebate
will be distributed equally to all legal U.S. residents. In addition, it provides a
price signal to conserve since increasing the price of any commodity reduces,
at least marginally, demand for it.
Invest in Transportation System Efficiency
Transportation represents more than 70 percent of oil consumption in the
United States, and natural gas is beginning to compete with oil as the source
of motive power for heavy trucks, transit systems, and, in some instances, even
light-duty vehicles. Yet transportation systems, as well as vehicles, are notoriously energy inefficient, even under increasingly stringent fuel economy standards. The IEA estimates that in order to keep below the 2°C threshold the
world will have to invest at least $6.3 trillion above present expenditure levels
in transportation efficiency—fuels, vehicles, and system efficiency—by 2035.32
Significant progress is being made in improving fuel efficiency and vehicle
efficiency, especially in vehicles with power trains that run on non-carbon-based
fuels. However, improving the overall efficiency of the transportation system
itself is much harder. This is because the United States made an “all-in” bet
on roads and highways as its primary public transportation infrastructure in
enacting the National Interstate and Defense Highway Act of 1956. In addition, more than 30 states still only allow state gas taxes and motor vehicle taxes
to be used to build and maintain additional roads and highways, not to fund
other transit systems. Most transportation investments are made independent
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of land development decisions, which means that developers tend to first secure control of cheap land and then seek
System efficiency, more than vehicle and
public funding for road access to that land. The result of this
vehicle-focused system is that the number of vehicle miles fuel efficiency, will be the deciding factor in
traveled per year by every man, woman, and child in the reducing transportation carbon emissions
United States rose from just under 5,000 miles in 1963 to in the large and small cities of the future.
over 10,100 miles in 2005, then dropped to about 9,500
miles in 2011. Vehicle miles traveled per licensed driver is
even higher, at over 14,400 miles in 2007, but it is also beginning to decline.33
For the transportation sector to achieve its proportionate share of greenhouse gas reductions, it must radically reform the delivery of transportation
services to focus on consumers’ needs for access to jobs, services, and opportunities, not on vehicular mobility. This will require fundamental changes in
the way cities are planned and built and in how transportation services are
delivered. A cultural shift is also necessary—private car ownership must lose
its cachet as a ticket to entering the middle class and living the “good life.” This
is already happening in the United States as many millennials (born in 1980
or later) see car ownership as an expensive and inconvenient transportation
option and prefer bike-share and car-share programs as well as real-time access
to transit as cheaper, cleaner, and more efficient ways to get around.
Enabling and encouraging these important changes will be a long and difficult endeavor. The policy shift needed to support transportation system efficiency is dramatic and has been largely ignored. The transportation experts
who decide how to spend more than $150 billion in U.S. public transportation
infrastructure investments each year are largely untrained in providing transportation services not based on the presumption of private car ownership. But
the shift is as necessary as it is challenging. System efficiency, more than vehicle
and fuel efficiency, will be the deciding factor in reducing transportation carbon emissions in the large and small cities of the future.34
Regulate the Use of New Fossil Fuel Resources—Sip, Don’t Gulp
The new U.S. energy abundance, if managed through carbon pricing and
coupled with an aggressive demand-reduction campaign targeting oil use in
the transportation sector, will provide the United States with an increasing
amount of discretion on how, where, how fast, and under what conditions it
develops its new fossil fuel resources. Smart exercise of this discretion is essential to meeting the IEA targets for oil and gas consumption.
Unfortunately, there are many questions surrounding these new oil and gas
reserves—indeed, even on a volumetric basis, experts are just beginning to
understand their full size. Other key unknowns include the relative carbon
content of these new reserves (both absolutely and by location); how difficult
it will be to extract them from the tight oil deposits and shale rock where they
are located; the energy consumption, water consumption, land consumption,
and air emissions related to their location and development; the infrastructure
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needed to get them to key markets; how to most efficiently match them to
markets; how to manage the potential toxic by-products of their production;
and the threat of spills (oil) and fugitive emissions (natural gas) they represent.
Only with a more complete understanding of the energy and other natural
resource costs required to build and operate this vast new oil and gas infrastructure will it be possible to decide how much of these new resources to
extract and from where, what to leave in the ground, and how to fully price the
carbon cost of such an enterprise.
For these reasons, much research is required before adopting a “drill, baby,
drill” or even an “all of the above” approach to fossil fuel resource extraction.
In particular, where these reserves are located on public lands, the Department
of the Interior should be cautious in its leasing decisions and aggressive in its
oversight functions. The secretary of the interior has the power to set royalty
rates and can designate lands suitable for oil and gas development.35 Creating
an index that ranks publicly owned fossil fuels based on their life-cycle carbon
emissions—and thus the climate risks they pose—is the first step to making
responsible decisions about which fuels to use and how to regulate them.
Once indexed, the Department of Interior has a number of options for regulating the use of these reserves, including leasing oil and gas reserves on federal
land with the lowest carbon footprints first; requiring carbon-efficient development practices; assessing royalty rates on extracted fuels based on their lifecycle carbon emissions; and requiring carbon capture and storage of emissions
generated on federal land.36 These frameworks should be coordinated with,
not a replacement for, regulatory approaches that encourage the use of the best
available control technology for reducing carbon emissions from commercial
activities, such as power generation. More research should be done to determine the feasibility of calibrating oil and gas leasing to the carbon intensity of
the oil and gas extracted.
Royalty rates have the potential to encourage developers to prioritize carbon
efficiency. The Department of Interior and private oil and gas developers are
already engaging in debate as to what constitutes a “fair return” in setting
royalty rates on public lands, and there is no reason that royalties based on the
life-cycle carbon emissions of oil and gas development should not be integrated
into this debate. To promote low-carbon development, royalties could be determined on a sliding scale so that carbon-efficient extraction methods and processes would be rewarded through lower royalty rates while carbon-intensive
methods and processes would result in higher royalty rates. Such a royalty
scheme is particularly worthy of investigation since most carbon-pricing proposals before Congress only attach a carbon fee to the first seller of the fuel—
usually the producer selling to the refiner or transmission line owner. Unless
carbon pricing is built into the royalty rate, precommercial carbon emissions
from production activities would not be priced at all.
The implementation of royalties would not affect the need for a carbon tax.
The two are distinct: a carbon tax is a tax on a pollutant that causes societal
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harm and is priced to offset the cost of such harm, and a royalty is the price
paid by the producer for the purchase of a physical asset—publicly owned
oil and gas resources. It is not double taxation to sell public oil and gas to a
producer through a royalty framework and then tax the producer or consumer
who burns that asset and pollutes the environment. Exercising discretion on
what public oil and gas the United States puts on the market, regulating the
manner in which those assets are extracted, and taxing pollution related to
their consumption are all legitimate and separate management decisions over
the production and use of publicly owned fossil fuels.
Condition U.S. Energy Exports on Carbon Impacts
The United States should include climate considerations in its energy export
decisions. It can do so by establishing a regulatory structure that screens all
exports of natural gas for life-cycle carbon impacts in both the United States
and the recipient country. This structure should require all exported gas to
meet a low carbon emissions standard and prioritize the export of natural gas
to countries that will use it to replace more carbon-intensive fossil fuels.
There is no unqualified right to sell fossil fuels produced in the United States
to international markets. Under federal law, the U.S. government has wisely
reserved the right to determine whether the export of its oil and gas resources
is in the public interest.37 This decision is to be made based on presidential
discretion. In the exercise of this right, the president has instructed the U.S.
Department of Energy to assess the implications of such exports on both U.S.
energy security and U.S. economic security (that is, whether the export of such
fuels will result in any net benefit to the U.S. economy).
The impact of oil and natural gas exports on life-cycle net carbon emissions
in the United States and the recipient country are not considered in determining whether an export is in the U.S. national interest. This is less of an issue
with oil since export of U.S. crude oil has been prohibited since 1975, with the
exception of exports to Canada for specific purposes. Natural gas exports, by
contrast, depend on this distinction. Gas exports are freely allowed to countries
with which the United States has a free trade agreement (FTA), but gas exports
to non-FTA countries are subject to the national interest determination.
For example, Japan and South Korea depend on imports for 90 percent or
more of their oil and gas demand. In many cases, they can only secure natural
gas through long-term contracts that peg the price of natural gas to the world
price of oil—or higher. This makes natural gas very expensive and discourages
conversion of power generation from coal to gas. But since they do not have
FTA agreements with Washington, the United States can only export natural
gas to Japan and South Korea if doing so is found to be in the U.S. national
interest. If it is, the United States could become a leading supplier of liquefied
natural gas to these non-FTA markets.
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Executive leadership is needed to establish that carbon efficiency should be
a specific factor in the calculation of decisions on whether fossil fuel exports
are in the country’s national interest. The Department of Energy has been delegated the discretionary power to review all license applications for the export
of natural gas to determine “the purpose for export, class of seller or purchaser,
country of destination, or any other reasonable classification or basis as the
President determines to be appropriate and consistent with the national interest.”38 This discretion is sufficiently broad to apply a climate screen to such
exports. This consideration could help determine that all natural gas exported
meets a low-carbon performance standard for life-cycle emissions and that the
receiving country will use such natural gas to replace a higher-carbon fuel,
such as coal. Since the Department of Energy tends to grant export licenses
to export facilities that have signed contracts from foreign purchasers, it is not
difficult to determine the destination and use of planned exports in the context
of the export application.
As of September 2013, the Department of Energy has approved four applications to export domestically produced natural gas to non-FTA countries,
amounting to 5.6 billion cubic feet per day of unrestricted natural gas capacity
over a period of twenty years.39 This amounts to about 8 percent of annual U.S.
natural gas consumption. None of these export approvals has been screened
for life-cycle carbon impacts, either in the United States or in the recipient
countries. Since U.S. policy is clear in its goal to reduce U.S. carbon emissions by 17–20 percent by 2020 compared to a 2005 baseline, it would be
entirely appropriate to include a life-cycle carbon emissions analysis as part of
the national interest determination that guides natural gas exports. Additional
export license approvals should be suspended until a protocol for such analysis
is developed and applied to these determinations.

Taking on the Challenge
These policy recommendations are not easy to enact or implement. However,
tackling tough problems is a hallmark of American resolve and ingenuity and
a fundamental reason for present U.S. dominance in global affairs.
In 1962, President John F. Kennedy famously challenged the American
people to undertake the task of landing a man on the moon and returning him
safely back to earth within the decade. He embarked on this ambitious effort
“not because it is easy . . . but because it is hard.”40 Going to the moon was a
way to demonstrate America’s resolve—and to show U.S. global leadership at
a time when the United States was being challenged for such leadership by the
Soviet Union.
The new oil and gas abundance within U.S. borders presents the United
States with an equally daunting challenge—and opportunity. This is not a
chance to show global leadership for its own sake. It is for a more essential
and nobler purpose: to lead the world safely into a new, low-carbon energy
economy that protects the very planet on which all life depends.
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