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EXECUTIVE SUMMARY
The realities of the modern oil market have thrown into question the need for the US
emergency oil stockpile. For more than 40 years, the US Strategic Petroleum Reserve (SPR)
has existed as a buffer between US oil markets and global supply shocks. A byproduct of the
1973–1974 oil embargo, the SPR was born in an age when US crude production was in decline,
imports were rising, and the oil market was dominated by the Organization of Petroleum
Exporting Countries (OPEC). Over the intervening years, the reserve was tapped only a
handful of times as the oil market has grown much larger, deeper, more liquid, and better
integrated and thus more able to address shortfalls of various magnitudes that previously
would have caused greater pain for oil-importing countries. In regard to US national oil supply
security, however, perhaps the greatest change has been the boom in domestic production
over the past decade due to hydraulic fracturing of shale and other tight oil deposits.
The new US energy fortune has thus given rise to a view that the SPR—which formerly
enjoyed wide bipartisan support—could be sold off to plug spending holes without creating
significant energy security risks. The US Congress has already passed several measures to
significantly pare down the size of the SPR through a series of drawdowns staggered over the
coming decade. The emerging and important discussion over whether the SPR has become
too large or altogether useless, or whether it should be kept whole, prompted the Center on
Global Energy Policy at Columbia University’s School of International and Public Affairs to
research how the SPR fits into the modern oil market—and indeed the wider global energy
system—and whether the United States would benefit from modifying or eliminating it.
In short, the paper finds the following:
●

While the circumstances that led to the creation of the SPR may no longer prevail, oil
market conditions are highly unpredictable. Decisions to sell off the SPR to fill near-term
budget holes unrelated to energy security are shortsighted and fail to take into account
the formidable increase in supply risks to the global oil market, as well as the large
uncertainties about the future oil supply outlook, such as the magnitude and duration of
the US shale boom.

●

The evolution of global oil markets since the 1970s has given rise to new types of energy
security risks. Rather than physical shortfalls, the risks against which the SPR protects
today are oil price spikes that affect US energy prices regardless of the US level of import
dependence. While the government’s role is not to guarantee price stability, emergency
stocks could smooth economically harmful price spikes until markets are able to adjust.

●

A repurposed SPR can not only protect from supply disruptions from geopolitical turmoil
but increasingly also provide a buffer against extreme weather events, the likelihood of
which will only rise due to global climate change.

●

Strategic stocks remain valuable as a tool of international cooperation and soft power.
They also enhance America’s ability to take foreign policy actions that may adversely
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affect oil markets, such as the recent decision to reimpose oil sanctions on Iran.
●

A possible transition away from oil in the global energy system strengthens rather than
weakens the case for holding strategic stocks, as the period of transition itself is likely to
be uneven, disorderly, and volatile.

●

The debate over the fate of the SPR should not be limited to a binary choice between
keeping it whole or liquidating the reserve; rather, it ought to focus on how to leverage the
SPR more efficiently—and how to make it pay for itself.

●

The evolution of global oil markets has created new opportunities to reduce SPR operating
costs and increase SPR benefits through upgraded inventory management practices and
the possibility of joint stockpiling with major oil producing and consuming countries.

●

The case for replacing strategic crude stocks with refined product reserves is not
straightforward in the United States. Managing variances in product demand may be best
left to market participants in America, although there is a case for product reserves in
certain regions of the country that are particularly vulnerable to fuel supply disruptions,
such as the Southeast.

●

The effectiveness of the SPR would be enhanced by more rapid use in the face of supply
disruptions and by a clearer understanding in advance of emergencies arising both within
the US government and between the United States and its partners—IEA and otherwise—
about the purpose of and criteria for using the SPR.

●

The SPR, held by the United States for nearly a half century, is a formidable national
security asset with favorable characteristics compared to similar stockpiles in other parts
of the world. Given the high degree of uncertainty about the future of both US and world
supply and demand and the value of the SPR in a changed oil market, the burden of proof
rests with those who wish to sell it off. It should not be squandered away without careful
study of its potential value in today’s new and rapidly evolving oil market environment.
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INTRODUCTION
The last few years have offered a reminder, if any was needed, that oil markets are no stranger
to volatility. From OPEC’s reported demise to OPEC’s resurgence, the rapid fall and rise again
of US shale, and the ebb and flow of geopolitical risk, oil has been on a rocky ride. After
industry leaders and experts declared that the days of cheap oil were over—“$100 per barrel is
becoming the new $20,” explained one top oil CEO in 20141—consensus shifted to a view that
oil prices would remain “lower for longer”2 before sharply rising again in the last few months.
Each day brings yet another reminder of risks to oil prices, with oil markets tight, OPEC
nations signaling they intend to continue supporting prices beyond $80 per barrel, President
Trump canceling the Iran nuclear deal, Venezuelan production in freefall, and geopolitical risks
rife from Syria to Libya and beyond.
At the same time and despite these apparent risks, calls abound to sell off the strategic
stockpile of oil the United States has held for over 40 years. The US Congress has already
passed several measures to significantly pare down the size of the SPR through a series of
drawdowns staggered over the coming decade. The Trump administration’s initial budget
proposal for fiscal year 2018 recommended slashing the size of the SPR by half.
More than by a careful examination of the issue at hand, these decisions appear driven
primarily by a need to plug holes in the US federal budget. Inspired by the need to raise cash,
could America inadvertently undermine its longer-term interests and end up squandering a
valuable asset? A needed policy debate about the SPR has begun, but it remains in its early
stages and has yet to be factored into policy decisions.
Sweeping changes in US and global oil markets call for a rethink of the SPR, an institution
born of the first oil shock of 1973 and rooted in a vastly different oil market than today’s. The
perceived redundancy of the SPR reflects a mood swing in policymaking circles. Until recently,
the SPR enjoyed wholehearted support from Congress and successive administrations as a
tool of energy security that helped shield the US economy from the adverse consequences
of oil shortages. Admittedly, the SPR had its critics, but those came from a relatively narrow
fringe for the most part. Today, the idea that the SPR is too large or even altogether useless
has moved to the mainstream and is gaining traction. Fundamental changes have reshaped
the global oil market as a whole during the four and a half decades since the creation of the
SPR in ways that seem to call into question the traditional calculus of energy security.
Perhaps nowhere have these changes been more breathtaking than in the US oil patch. The
US shale revolution has triggered a surge in domestic supply that has drastically cut US net
oil import requirements, thus reducing US exposure to the risk of physical supply shortfalls
from other oil-producing nations. At the same time, the oil market has become larger, deeper,
more liquid, and better integrated—and it is presumably better able to respond to disruptions
and correct market imbalances on its own, without government intervention. US exposure
to supply disruptions thus appears twice reduced: not only has rising shale oil supply cut
US import dependence, but global markets have also become more resilient and disruption
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proof. That could make maintaining large US strategic reserves not just superfluous but even
counterproductive, a form of market distortion both costly and unhelpful—hence calls to
liquidate part, if not all, of the reserve.
Compelling as this view might seem, counterarguments abound. First, history has shown how
little certainty there is in oil markets. Time and again, expert opinion has proven incorrect. The
shale success story is a case in point. Having surprised on the upside, shale oil could again
defy expectations, this time on the downside. Considerable uncertainty remains about its
long-term scope, longevity, and price responsiveness. The oil demand outlook—and thus the
outlook for US oil import dependence—is equally murky. While there are growing expectations
that new trends in road transportation will soon bring global oil demand to an inflection point,
the range of long-term oil-demand forecasts remains staggeringly wide.
Similarly, the fact that oil embargoes like the one seen in 1973 have not recurred does not
necessarily preclude future attempts at doing so. While oil-producing nations appear to have
renounced the oil weapon for the time being, that could change in the future. Few would have
predicted the current resurgence of protectionism, nationalism, and populism around the
globe or the rekindling of a new “cold war” between Russia and the West, for example.
New market conditions have also brought forth new types of risks altogether. In many ways,
supply risks have increased, not decreased, and in an integrated world oil market, supply
disruptions affect US and global prices, regardless of how import dependent we are.
Extreme-weather risks to supply, including to US production, are on the rise due to climate
change. Political upheaval has engulfed several oil-producing countries since the onset of the
Arab Spring, leading to supply disruptions whose market impact would likely have been far
more severe absent a concomitant surge in US shale output. Many more producing countries
could be at risk, a prospect that could be further aggravated by the spending shortfall
resulting from a protracted period of relatively low oil prices. State failure or prolonged
upheaval is of potentially larger concern for oil-importing countries than the targeted political
weaponization of oil exports by sovereign governments in full control.
In the oil market, things are not always as they appear. Due to the cyclicality of the oil market,
a perception of abundance can be a precursor to an oil crisis. The price downturn caused
by rising inventories in 2014–2016 has already led to a multiyear low in capital expenditures.
While some deceleration was to be expected as service costs deflate in a soft market, that
does not explain all the underinvestment. Several major oil-producing countries face steep
oil production declines due to a prolonged period of low investments. Looking forward,
speculation about peak oil demand and stranded assets could set the stage for a bumpy,
disorderly energy transition if it led to underinvestment, supply shortfalls, and price spikes.
Rather than leading to an overabundance of supply, expectations of peak demand could thus
paradoxically lead to a renewed threat of supply shocks.
Finally, the globalization and financialization of the oil market over the last 45 years has
had a double-edged impact. While globalization allows market forces to respond quickly to
imbalances, it also creates new contagion risks and exposes all market participants to the
threat of volatility and price shocks. In an increasingly turbulent world, no country is an energy
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island—regardless of how much or little oil it imports.
In view of these new threats, the SPR could be described as either too small or too big,
depending on what problem the SPR aims to solve and what one’s theory is about how to use
the reserve. In conjunction with the strategic oil reserves of other countries, the SPR could—
through coordinated action with allied governments—prove a valuable tool for managing
emerging oil risks. The SPR could effectively be repurposed as an energy-transition tool, an
extreme-weather insurance policy, and an arm of US energy diplomacy. As far as strategic
reserves go, the US SPR offers considerable advantages: its salt caverns are some of the
lowest-cost petroleum storage facilities in existence and sit at the heart of what may be
the largest and most connected petroleum storage and shipping hub in the world. The vast
storage capacity of the SPR caverns is a valuable asset that ought to be better leveraged, not
squandered.
Improved management techniques could further cut costs. While the benefits of the SPR (in
terms of preventing a supply disruption or blunting its impact) are hard to quantify and partly
intangible, its current costs are easier to assess. Maintenance and operational costs associated
with the SPR, as well as the opportunity cost of holding up large amounts of capital in oil
reserves, have spurred calls to reduce this burden by cutting the reserve down to size. Yet
since the creation of the SPR, the growing depth, breadth, and sophistication of the global oil
market has provided governments with the market tools to lower these expenditures. Better
still, the US SPR is a formidable asset that could, under the right conditions, be turned into
something of a profit center. Insufficient attention has been paid to the opportunity to reduce
SPR operating costs and increase SPR benefits through upgraded inventory management
practices and other innovations. The United States should also explore the potential, beyond
the existing sharing agreement among International Energy Agency (IEA) members, for
partnering in joint stockholding schemes with both major exporting countries, such as the
Gulf Arab producers, and major consumer nations, like India and the ASEAN countries.
The debate over the fate of the SPR should not be limited to a binary choice between keeping
it whole or cutting it down to size. Rather, it ought to focus on how to best repurpose the
SPR to address the myriad new threats facing oil consumers and the global economy. This
must include new forms of financing the SPR and the possibility of joint stockpiling with both
oil producers and consumers. At a time of uncertainty about future supply and demand and
elevated risks to markets and future investment, the very possibility of an uneven energy
transition strengthens rather than weakens the case for the SPR. While the evolution of
oil markets has led to the emergence of new energy security risks, it has also created new
opportunities for innovation in risk management and SPR design. It is essential for the SPR to
catch up with the transformation of the global energy landscape, rather than simply disband.
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THE CURRENT POLICY DEBATE ABOUT
THE SPR
The US Strategic Petroleum Reserve (SPR), an institution born of the first international oil
supply shock of 1973, is being raided for cash. At its peak in 2009–2011, the reserve held
about 727 million barrels of crude oil in multiple underground caverns in Texas and Louisiana.
At the time of writing in early 2018, it was down to 664 million barrels. Since 2015, the US
Congress has enacted five pieces of legislation calling for the sale of SPR oil.3 These include
the Bipartisan Budget Act of 2015, which authorized the sale of 58 million barrels from the
SPR from FY 2018 to 2025 and another $2 billion worth of oil (equivalent to about 32 million
barrels in the Energy Information Administration’s estimate) between FY 2017 and 2020; the
Fixing America’s Surface Transportation (FAST) Act of 2015, calling for the sale of 66 million
barrels from FY 2023 through 2025; the 21st Century Cures Act of 2016, which mandates the
drawdown of 25 million barrels from FY 2017 to 2019;4 the latest tax bill, which sells 7 million
barrels;5 and the Bipartisan Budget Act of 2018, enacted in February 2018, which mandates
the sale of 100 million barrels between 2022 and 2027.6 Taken together, these authorized sales
will reduce the size of the SPR to around 410 million barrels by the end of 2027.7
These drawdowns of the SPR occur at a time when other countries are investing billions of
dollars into building their own strategic oil reserves. All members of the IEA—a multinational
organization created at the same time as the US SPR, also in response to the 1973 Arab oil
embargo—are required by IEA rules to hold oil reserves covering 90 days of net petroleum
imports to be collectively tapped in the event of a supply disruption. The IEA today counts 30
member countries, of which the latest to join the organization is Mexico (joined February 17,
2018). In addition, nonmember countries, taking their cue from the IEA, have been establishing
reserves of their own. China, which has become the world’s largest net oil importer, has
developed a vast network of strategic reserve facilities at multiple locations, holding an
estimated 275 million barrels as of mid-2017.8 India, another fast-growing major net importer
of oil, is also in the process of building its own SPR.9 Other countries are following suit,
including Thailand, Vietnam, Indonesia, Myanmar, and Laos.10
Changes in both the international oil market and the US energy landscape warrant a thorough
reexamination of the rationale, purpose, and use of the US SPR. The conditions that prevailed
at the time of the creation of the SPR no longer exist. Oil markets have matured and become
more globalized and sophisticated than could have been imagined 45 years ago. Physical
trading is no longer confined to long-term bilateral supply agreements but include spot deals
and term contracts, both of which are backed by a deep, highly liquid futures market that did
not exist in the 1970s. For the first time in the history of the oil industry, the future of oil in
the global fuel mix and the world economy is not assured. Oil, although still the most actively
traded commodity and the leading source of energy by far, might not continue to play that
role in the future: its place in the US and global fuel mix may undergo dramatic change as
electric vehicles gain acceptance and expand their share of the transportation market, aided
by technological advances and climate and environmental policy. Perhaps most importantly,
the US supply outlook has changed beyond recognition in the wake of the shale revolution.
With the United States boasting the fastest growth in domestic production ever recorded by a
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single country in oil history, its import dependency is in decline, and it will likely become a net
oil exporter at some point within the next decade.11
These changing market conditions call for a rethinking of US energy security policies and an
examination of whether the US SPR remains “fit for purpose.” Vast amounts of capital are
tied up with the strategic reserves; the crude oil in the SPR in January 2018 was worth an
estimated $42 billion at market prices. Keeping the SPR also entails maintenance expenditures
totaling about $170 million annually.12 The US SPR comes not only with benefits but also
substantial costs, both of which fluctuate as a result of shifts in underlying economic and
oil market trends. Whether the balance of costs and benefits supports keeping the SPR
whole or calls for adjustments is a legitimate, necessary, and even urgent question. Recent
decisions to draw down the SPR and monetize its crude stockpiles have not been supported
by any substantial policy debate or serious analysis, however, despite calls to the contrary.13
Legislative measures to sell down the SPR were not passed following a thorough examination
of their rationale but rather out of expediency, as a way to plug budget holes. Arguments on
both sides have remained relatively unexamined and unchallenged, often failing to account
for the real and dramatic ways in which the global oil market has changed in recent years.
The current debate focuses too much on whether the SPR should be kept whole, reduced, or
altogether eliminated, not on how it should be used, what mix of crude and products it should
hold, or other ways in which the SPR could be used as a security asset more effectively.14
The stakes are high. Despite changes in the role of oil in the economy and the energy fuel
mix, oil continues to play a vital role in transportation and in the functioning of the global
economy. Talk of peak oil demand notwithstanding, global oil consumption grew rapidly
last year. Supply disruptions can still cause significant moves in the price of oil, and oil
price swings, in turn, can have a profound impact on the economies of both producing and
consuming countries. While the current design of the SPR may no longer be optimal, the
risk is high that simply selling it down will leave the United States worse off and come with
adverse unintended consequences.
Rather than simply reducing the SPR’s size, the United States might do better by
reconsidering the SPR’s value in light of how the global energy market has changed. While
selling oil from the reserve might raise short-term cash, it could also effectively squander a
valuable asset and a potent policy tool. Given the potential consequences of selling off the
SPR now and regretting the decision later, it is both prudent and responsible to undertake
careful analysis before liquidating the SPR for budgetary expediency. To date, advocates of
downsizing have patently failed to do so.
In this paper, we set out to examine whether the SPR remains fit for its intended purpose.
We investigate whether changes in the underlying oil market structure reduce the need for
the SPR or, conversely, signal new potential uses for the SPR, which might justify maintaining
strategic reserves, despite America’s sharply reduced oil import dependence in recent years.
Finally, we attempt to look beyond the binary choice of keeping the SPR whole or getting rid
of it, and we consider potential improvements in SPR management to reduce the costs and
maximize the value of strategic reserves.
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A BRIEF HISTORY OF THE STRATEGIC
PETROLEUM RESERVE
The creation of the US SPR is rooted in the harsh realities of the 1970s: the quickened pace of
US net oil import growth after 1970, the abolition of import quotas by President Nixon in 1973,
and the political weaponization of oil exports by leading oil-producing countries of the Middle
East during the Yom Kippur war in 1973.
The first signs of an oil supply crunch in the United States began to show in 1970, the same
year US oil production peaked at 10 million barrels per day (a record likely to be broken in
2018). Throughout the 1960s, US oil consumption rose rapidly, driven by strong economic
growth, suburbanization, and the proliferation of large, inefficient passenger vehicles.15 Facing
rising import levels that challenged US suppliers, President Eisenhower imposed oil import
limits in 1959. Still, by the early 1970s, imports were rising, as were warnings about potential
brownouts, blackouts, and fuel rationing.16
In March 1971, the Texas Railroad Commission (TRC) was forced to lift its production quota,
thus eliminating US spare capacity and allowing all-out production for the first time in a
quarter century. The chairman of the TRC called this milestone “a damned historic occasion.”17
As oil production headed into its long decline and demand showed no signs of slowing, it was
clear that imports would have to make up a larger portion of US supply. In recognition, import
quotas began to be eased, and imports as a share of total oil consumption nearly doubled
from 1967 to 1973.
At the same time, the economy was experiencing worrying levels of inflation and high levels
of unemployment.18 With political pressure mounting and an election looming, President Nixon
imposed price controls, including on oil, in 1971. What began as a temporary price freeze
turned into a program of various price- and wage-control measures that persisted for the next
three years.19
In the early 1970s, most Americans were unaware that the United States imported any oil at
all. Gradually, that complacency began to ebb, and reality set in. The phrase “energy crisis”
first began to emerge in that period as part of the American political vocabulary.20 In April
1973, President Nixon delivered his first-ever presidential address on energy. “If present trends
continue unchecked, we could face a genuine energy crisis,” he warned Congress. The crisis
arrived sooner than he expected.
On October 6, 1973—the day of Yom Kippur, the holiest of Jewish holidays—Israel’s Arab
neighbors launched an attack on the Jewish state. Taken by surprise, the Israelis quickly found
themselves in a desperate situation. Prime Minister Golda Meir warned President Nixon that
the survival of the Jewish state hung in the most precarious balance.21 The United States came
to Israel’s aid, supplying it with much-needed military assistance. Arab nations retaliated by
using oil as a weapon.
King Faisal had warned of this in the summer of 1973, telling Newsweek that “Saudi Arabia
would use its oil as a political weapon if the United States continued to support Israel’s
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policy of aggression against the Arab world.”22 On October 17, 1973, the oil ministers of the
Organization of Arab Petroleum Exporting Countries (OAPEC) met in Kuwait to discuss the
conflict with Israel. They agreed to cut production 5 percent from the September level and
to keep cutting by 5 percent in each successive month until their objectives were met. Some
countries, including Saudi Arabia, started with a more severe 10 percent cut.23
On October 19, Nixon announced a $2.2 billion military aid package for Israel. The next day
Saudi Arabia cut all oil exports to the United States, the Netherlands, Portugal, South Africa,
and Rhodesia (modern-day Zimbabwe) for helping Israel.24 In December 1973, another OAPEC
meeting in Kuwait cut oil production by 25 percent.
The Arab oil embargo jolted the energy system, taking 5 million barrels per day (b/d) off
the world market at a time when demand was growing at an annual rate of 8 percent. This
shocked America and shook the nation to its core. By the time the embargo was lifted in
March 1974, oil prices had quadrupled to $12 per barrel. Domestic price controls and the
associated allocation system severely worsened the shortages, leading to long lines at the
gasoline pump.
In response, Congress passed and President Ford signed the Energy Policy and Conservation
Act (EPCA) of 1975. Among other provisions, it authorized the creation of a Strategic
Petroleum Reserve of up to one billion barrels “for the purpose of reducing the impact of
disruptions in supplies of petroleum products or to carry out the obligations of the United
States under the international energy program.” The EPCA defines the circumstances under
which the SPR may be used. A full or a limited drawdown of the SPR must be authorized by
the president, while the secretary of energy has the authority to release oil from the reserve
for the purpose of conducting test sales and exchanges (see appendix).
The IEA,25 established by the United States and a group of 15 other major oil-importing
countries, is another byproduct of the 1970s oil crisis. As a member of the IEA, the United
States is required to hold stocks of crude oil or petroleum products equivalent to 90 days
of net imports for use in emergency situations.26 These stocks can be held either in private
inventories or directly by the government. The United States meets its IEA obligation solely
through the public crude stockpile held in the SPR.27
Throughout its more than four-decade history, the SPR grew in phases and reached its 750
million barrel design capacity by 1991, before the available storage capacity was gradually
reduced to the current 713.5 million barrels following the closure of various SPR facilities
over the years.28 The administration of George W. Bush was ultimately unable to persuade
Congress to double the size of the SPR to 1.5 billion barrels,29 and its more “modest” ambition
(enshrined in the Energy Policy Act of 2005) to expand the size of the SPR to its originally
intended 1 billion barrels was eventually abandoned in 2011.30 The amount of oil stored in the
SPR reached a peak at nearly 727 million barrels at the end of 2009 and remained at this
level through mid-2011 before dropping permanently below 700 million barrels later that year
following the SPR release coordinated among IEA countries in response to the loss of Libyan
supply during the Libyan civil war. As of January 2018, the SPR contained 664 million barrels
of crude oil in salt caverns at four sites in Louisiana and Texas.31
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SELLING DOWN THE SPR
A decade ago, with US import dependence and oil demand rising, policymakers sought to
increase the size of the SPR. In recent years, however, the pendulum has swung back, and the
predominant legislative mood is now toward a smaller SPR.
The US Congress has enacted five pieces of legislation since 2015 that mandated oil sales from
the SPR to other national programs, including the modernization of the reserve (see table 1).32
The Bipartisan Budget Act of 2015 authorized the sale of 58 million barrels from the SPR
from FY 2018 to 2025 (Section 403) and an additional $2 billion worth of oil (about 32 million
barrels, according to the Energy Information Administration’s latest estimate)33 from between
FY 2017 and 2020 to finance the modernization of the SPR (Section 404).
The Fixing America’s Surface Transportation (FAST) Act of 2015 requires the drawdown and
sale of another 66 million barrels from FY 2023 through 2025.
The 21st Century Cures Act of 2016 mandated the drawdown of a further 25 million barrels
from the SPR between FY 2017 and 2019.34
The recent tax bill passed narrowly by Congress sold a further 7 million barrels of crude oil
from the SPR, a last-minute maneuver to raise the funding necessary under Senate procedures
to include the provision opening the Arctic National Wildlife Refuge (ANWR) to drilling.35
And finally, the Bipartisan Budget Act of 2018, which was enacted in February 2018, has
mandated the sale of 100 million barrels from the SPR between 2022 and 2027. Of this
amount, 30 million barrels are to be sold during the four-year period between FY 2022 and
2025 and another 70 million barrels during FY 2026 and 2027.36
Taken together, these authorized sales totaling about 288 million barrels will reduce the size
of the SPR to just below 410 million barrels by the end of 2027 from 695 million barrels at the
beginning of 2017 (see figure 1).37
Aside from the sale to raise $2 billion for SPR modernization, all the above sales were
motivated by a desire for revenue to pass legislation unrelated to energy. Even staunch
defenders of the SPR have at times found its easy source of revenue too tempting to pass
up. As the debate was underway in 2015 over how to offset a shortfall in funding the highway
trust fund, Senate Energy Committee Chairman Lisa Murkowski warned, “The SPR is not an
ATM. It certainly is not the petty cash drawer for Congress.”38 She subsequently spearheaded
the sale of 7 million barrels to enable the opening of ANWR.
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Table 1: Congressionally mandated SPR sales
Act of Congress or proposal

Year enacted

Total amount to be sold

Sale period

Bipartisan Budget Act of 2015,
Section 403

2015

58 million barrels

FY 2018–FY 2025

Bipartisan Budget Act of 2015,
Section 404

2015

~32 million barrels*

FY 2017–FY 2020

Fixing America’s Surface
Transportation Act

2015

66 million barrels

FY 2023–FY 2025

21st Century Cures Act

2016

25 million barrels

FY 2017–FY 2019

Tax Cuts and Jobs Act

2018

7 million barrels

FY 2026–FY 2027

Bipartisan Budget Act of 2018

2018

100 million barrels

FY 2022–FY 2027

* This figure assumes an average sale price of $62.5 per barrel
Source: CGEP based on EIA and other public sources

Figure 1: Strategic Petroleum Reserve inventories and planned sales (million barrels)

Congressionally mandated
SPR sales by year

Source: EIA
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AN OBSOLETE INSTITUTION?
There is nothing new about fiscal pressures on Capitol Hill and legislative desires to find
revenue to pay for other spending priorities. Yet the SPR has long been spared. It is a relatively
recent phenomenon that members of Congress argue for shrinking the size of the SPR and
deploying the revenue from those sales to other government purposes. What changed? Is the
motivation, as Senator Murkowski said, to use the SPR like an ATM? Or might something else
have changed that leads policymakers to believe the SPR should be much smaller?
Global oil markets have undergone dramatic change in recent years, driven in part—though
not exclusively—by the phenomenal surge in US oil production unlocked by the shale
revolution. Based on these shifts in the energy landscape and outlook, several arguments can
be made for trimming the size of the SPR. Yet none withstands scrutiny.

Reduced Import Dependence
The stunning turnaround in the US energy outlook due to the shale revolution has changed
perceptions about US exposure to disruption risks. Shale extraction technology has unlocked
vast reserves of both oil and natural gas. Over the past 10 years, natural gas production has
increased by roughly 50 percent, and crude oil production has nearly doubled. In 2005, it was
projected that the United States would be importing 27 percent of its gas use in 2015; instead,
the United States just became a net natural gas exporter. Net oil import dependence has fallen
from around 60 percent to less than 20 percent in the last 10 years (see figure 2). The shale
boom has been one of the strongest tailwinds supporting the US economic recovery from the
Great Recession, boosting economic activity, lowering energy prices, and delivering large net
benefits even after social costs are considered.
The US Energy Information Administration (EIA) projects that in 2018, average US oil
production will exceed 10 million b/d, eclipsing the all-time annual record of 9.6 million b/d
set in 1970 (see figure 3). US crude oil exports, which became fully liberalized in 2016, have
recently risen to as high as 2 million b/d. Meanwhile the United States moved from being the
world’s largest importer of refined products, with net imports of 2.5 million b/d as recently
as 2005, to becoming the leading product exporter, with net product exports of more than
3 million b/d in 2017. According to the IEA’s latest World Energy Outlook, North America
as a whole could become a net exporter of crude oil and petroleum products within a few
years, while the United States alone could turn into a net petroleum exporter by the late
2020s.39 The EIA’s latest Annual Energy Outlook anticipates the United States to become a
net petroleum exporter in 2029 under the reference case and as early as 2020 and 2021 in
the agency’s “High Oil Price” and “High Oil and Gas Resource and Technology” scenarios,
respectively.40
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Figure 2: US net oil import dependence (% share of net imports in total consumption)

Soure: EIA Short-Term Energy Outlook, April 2018

Figure 3: US crude oil production since 1950 (million b/d)

Soure: EIA Short-Term Energy Outlook, April 2018
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By reducing net import requirements, rising domestic oil production has called into question
the need to maintain strategic reserves as high as they currently are. One of the effects of
the plunge in US net oil imports has been to boost the size of the SPR relative to imports.
US strategic reserves now far exceed the IEA’s stock cover requirement. As noted above, IEA
member countries are required to hold stocks of crude oil or petroleum products equal to
at least 90 days of total net petroleum imports. As of early January 2018, the US SPR was
sufficient to cover 193 days of net petroleum imports, more than twice the amount required
by the IEA. This figure excludes private oil stocks, which could also be used to meet IEA
stockholding obligations. This stands in stark contrast to the situation in 2005, when the
size of the US SPR fell to a low of just 51 days of net import cover. In October 2005, the US
stockholding obligation peaked at 1.2 billion barrels, while the SPR held only 685 million
barrels at the time.41
The decline in net US oil imports is perhaps the most often cited argument for reducing
the size of the SPR. Such calls have come from both Democrats and Republicans alike.
For example, in 2012, Austan Goolsbee, former chairman of President Obama’s Council of
Economic Advisers from 2010 to 2011, argued in a Wall Street Journal op-ed that “there’s too
much crude in the Strategic Petroleum Reserve,” because increases in shale oil production from
the Bakken formation in North Dakota and the Permian Basin in West Texas, as well as oil sands
production in Canada, had reduced US dependence on imports from outside North America
and thus the strategic need for emergency reserves.42 Similarly, the Trump administration’s
Office of Management and Budget director, Mick Mulvaney, told reporters that the national
security “risk goes down dramatically when we have increased production like today.”43
In addition to past increases of domestic oil production, future growth projections have also
been invoked to argue in favor of reducing the size of the SPR. In a draft budget proposal that
would have cut the size of the SPR by half, the Trump administration explained in 2017 that
“given the long-term trajectory of domestic energy production and transportation capabilities,
a smaller SPR is projected to be able to continue to meet international obligations and
emergency needs.”44

Shale Is the New Swing Supply
Reduced import dependence is not the only way in which rising US domestic oil output
could be seen as justifying a rethinking of strategic reserves. The US shale revolution is not
just remarkable for the sheer size of the reserves unlocked or the pace of production growth
achieved. Shale oil also matters because it is seen as radically different from the rest of the oil
industry and following a wholly different business model. Shale oil is generally perceived as
more supply elastic than conventional onshore oil or production from large offshore projects.
The presumed ability of US shale producers to ramp output up or down relatively quickly in
response to price signals or changing market conditions could be seen as a form of insurance
against disruption risks, reducing or obviating the need for strategic reserves.
Generally speaking, the oil industry is highly capital intensive and relatively slow moving. Most
oil development projects cost billions of dollars and take years to bring into production. The
low short-term supply elasticity of conventional oil supply is precisely what makes strategic
reserves a desirable hedge against disruption risks.
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OPEC spare production capacity is another source of backup supply that can be tapped in
the event of a disruption. Saudi Arabia, the world’s biggest oil exporter, maintains the largest
spare capacity and has historically played the role of “swing” supplier, adjusting production
in line with market conditions. Saudi spare production capacity is both an outcome and
an enabler of this role of swing producer: nominal spare capacity automatically increases
when Saudi Arabia reduces production to support prices or draw down excess commercial
inventories and, conversely, decreases when Riyadh ramps up output to fulfil unmet demand
or cool overheating markets. There are physical, commercial, and strategic limits to the
reliability of Saudi spare production capacity, however. Moreover, the interests of the United
States and Saudi Arabia may not always be aligned when it comes to using spare capacity
to mitigate price spikes. The SPR has thus proven to be a useful tool in the past, despite the
existence of Saudi spare capacity.
The advent of shale oil could theoretically offer another way to mitigate disruptions, however,
obviating the need for an SPR. Almost from the onset, the rise of US shale oil supply has
spurred speculation that shale could become a new swing supplier or even replace OPEC
and Saudi Arabia in that role, albeit as a function of market signals rather than government
policy.45 Unlike other types of oil projects, shale oil production declines steeply after initial
production. That means additional investment and drilling are needed to maintain or grow
shale production. Shale oil developments require relatively low amounts of initial capital and
can be developed in relatively short order, making shale oil highly sensitive to price increases.
In contrast with the rest of the industry, which is highly concentrated, the shale oil industry is
fragmented and made up of myriad small companies that are nimble, dynamic, innovative, and
responsive to market changes. Another distinctive quality of shale projects is their relatively
high ongoing costs, which makes shale production sensitive to price declines as well. In the
event of a supply disruption and attendant price spike, expectations are that shale players can
quickly deploy capital and bring new production online. Conversely, their high exposure to
price declines means that they are relatively fast in reducing production in a down cycle.
The response of US crude oil production to the sharp collapse—and subsequent recovery—of
oil prices in 2014–2017 illustrates the relative speed at which shale producers can react to
shifting market dynamics. Oil prices started to plunge in July 2014 from over $100 per barrel
to as low as $30 by February 2016. US crude production initially seemed resilient in the face
of falling prices and continued to increase. But after hitting a peak at 9.6 million b/d in April
2015, US production entered a steep decline and eventually fell by about 1 million b/d by
September 2016. The decline of US crude production followed the oil price collapse with
a roughly nine-month lag. The response of production—led by US tight oil producers—was
somewhat quicker during the recovery. Oil prices began to rise in March 2016 and more than
doubled from a monthly average low of $30 in February 2016 to nearly $64 by early 2018.
Crude production started to recover with a seven-month delay and rose by 1.4 million b/d
between October 2016 and the end of 2017.
To be sure, shale oil supply cannot be ramped up quite as quickly as OPEC spare capacity can
be activated or SPR stocks can be tapped. But the relatively high supply elasticity of shale oil
and the swing potential of shale companies may call for a smaller strategic stock cushion than
otherwise. In this view, SPR stocks need to be only so large as to cover the lead time to new
shale production.
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The End of Oil Is Nigh
In addition to the altered oil supply outlook and the mind-set shift from scarcity to
abundance, the longer-term outlook for oil demand is also changing. Electric vehicles
(EVs)—aided by supportive government policies—are projected to grow quickly in many
countries, and the rapid rise of EVs may seem to pose an existential threat to oil-powered
internal combustion engines in the road transport sector. The confluence of two additional
technological developments—autonomous driving and shared mobility—has the potential to
further reinforce (and magnify) the advantages of EVs over gasoline-powered ones, as fleets
of self-driving electric cars are cheaper to operate than either conventional vehicle fleets or
privately owned EVs.
With sharp upward revisions of projected EV sales, predictions of peak oil demand have also
proliferated in recent years. Though many forecasts still expect the oil demand peak to be
decades away,46 some predict that global oil demand could reach a peak as soon as the late
2020s47 or early 2030s.48 The latest annual energy outlook from BP envisions a peak in oil
demand by 2035 as a base case. The Boston Consulting Group considers, as part of its oil
demand scenarios, several “disruption” cases that could see a declining trend in oil demand
starting in 2025 or 2026.49 With peak oil demand on the horizon, the rationale for keeping
large volumes of oil in reserve becomes increasingly tenuous. As Spencer Dale and Bassam
Fattouh put it in a recent paper, in our newfound age of oil abundance, it is “better to have
money in the bank than oil in the ground.”50
Some academics,51 environmentalists, and energy economists argue that the approaching end
of the oil age will turn much of the world’s oil reserves into stranded assets—well before global
oil demand drops to a fraction of today’s level several decades from now. That, in turn, could
affect reserve valuations around the world.52 In a future of declining oil demand, the theory
goes, large reserves of oil—including government-owned reserves like the SPR—would be
more likely to lose value than to appreciate over time. Under such circumstances, it appears
only rational to gradually sell off strategic reserves. Moreover, as oil demand declines, the
adverse impact of oil price spikes on the US economy wanes, thus also mitigating the value of
the SPR to limit price shocks.53

Producers Have Buried the Oil Hatchet
The idea of strategic reserves has sometimes been associated with their value as a deterrent
against the use of oil as a political weapon. Both the US SPR and the IEA were established in
the wake of the Arab oil embargo of 1973 as part of an explicitly defensive agenda against the
threat of oil market manipulation by producer countries. The kind of disruptive oil shock that
policymakers had in mind and sought to guard against when setting up the IEA and creating
a framework for international cooperation among major oil consuming economies was clearly
based on the “energy crisis” of the Yom Kippur war. As US secretary of state Henry Kissinger
said at the time, enormous wealth transfers from consumer to producer countries as a result of
the oil crisis, large-scale recycling of petrodollars in Western economies, and the risk of further
supply disruptions put consumer countries, and the world at large, at “enormous risk.”54
Against this backdrop, Kissinger hailed the “unprecedented agreement to share oil supplies
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among principal consumers in the event of another crisis” and the establishment of the IEA as
“a historic step toward consumer solidarity, [which]…provides a detailed blueprint for common
action should either a general or selective embargo occur.”55
Historically, it may be argued, strategic reserves have done more than provide oil importers
with the means to mitigate the effects of potential supply disruptions and afford them a
source of emergency supplies in the event of a politically driven oil shock. Through their
sheer existence, strategic stocks have also served as an effective deterrent against cartellike behavior by raising the cost of an oil embargo for producing countries to prohibitive
levels.56 The establishment of strategic reserves turns the table on the instigators of an oil
embargo: while consumers would be sheltered for an extended period of time from the loss of
supplies, producers would be hit hard immediately as their export volumes decline without an
offsetting price spike.
Assessing the value of the SPR and IEA reserves as a deterrent against the use of oil as a
political weapon has always been challenging, as the counterfactual, by definition, cannot
be known. If the deterrent value was indeed part of the rationale for maintaining the SPR,
however, then it may be argued that such deterrence today seems hardly necessary, and thus
the SPR is obsolete. Kissinger’s remarks from the 1970s do sound strikingly out of date, and
the idea of using oil as a weapon appears negligible today. Saddam Hussein made the last
attempt at instigating an Arab oil embargo in 2002 (with Iran and Libya briefly considering
participation), but Iraq’s unilateral suspension of exports to Western countries quickly ended
in failure.57 In the 2000s, Crown Prince Abdullah, the de facto ruler of Saudi Arabia at the time,
explicitly renounced the use of oil as a political weapon.58 While the IEA and the US SPR may
deserve some credit for this new reality, other factors likely played a role as well. Regardless
of intent, changes in the geographic distribution of oil supply and the functioning of the
oil market mean that Saudi Arabia and other producers probably lack the market power to
impose an embargo today. The market share of Arab oil producers as a whole has declined,
with both the United States and Russia now rivaling Saudi Arabia in production volumes.
Outside the Middle East and Russia, no single producer commands enough market share to
unilaterally declare an oil embargo against IEA member states, including the United States.
In addition, the development of an integrated global oil market since the 1970s suggests that
oil could be rerouted from other sources in the event of a disruption, albeit not without some
price effects.

ENERGYPOLICY.COLUMBIA.EDU | MAY 2018 | 22

NEW REALITIES, NEW RISKS: RETHINKING THE STRATEGIC PETROLEUM RESERVE

MISGUIDED CRITICISMS
The US and global oil markets have undoubtedly undergone a profound transformation since
the creation of the SPR. These changes, as shown above, at least call into question the value
of the SPR, raising the need for a reexamination of the strategic reserve and of its suitability
to address the type of energy security risks facing the United States today. They have not,
however, removed all risks from the energy market nor obviated the benefits of the SPR. While
old threats may have faded, new ones have also emerged. Any plan to reduce the size of the
SPR, let alone eliminate it, must take into consideration not only whether the above rationales
for downsizing the SPR are valid but also the new types of risks that might have appeared
since the creation of the SPR.
In this section, we explain why the arguments against the SPR in the prior section do not
withstand scrutiny. We argue that changes in market conditions have not fully eliminated
the original risks that the SPR was designed to protect against, nor have they completely
eroded the SPR’s ability to fulfill that role. In the subsequent section, we argue that recent
developments in the United States and global energy markets have created new types of risks,
which may have only made the SPR more beneficial.
The rise of the US shale oil industry, remarkable as it may be, must not obscure the enormous
uncertainty that clouds the outlook for future oil supply, both in the United States and
globally. The poor track record of oil market forecasters is well known. Forecasting accuracy
is only likely to get worse in the age of shale oil and decarbonization as uncertainties increase
on both the supply and the demand side.
On the supply side, the shale revolution may have replaced old concerns about energy
scarcity with a sense of abundance. Shale extractive technologies are still in their infancy,
however, and the long-term economics of shale projects remain untested.
The demand outlook is equally cloudy. Despite mounting speculation about peak oil demand,
it is far too early to predict the end of oil—or even the end of US oil import dependence.
Betting on perpetual US energy self-reliance is a risky gamble.
Even if the United States were to become fully self-sufficient as far as its oil needs are
concerned, that would not insulate it from the risk of oil supply disruptions. As the United
States is becoming increasingly “energy independent” on a net basis, it is also becoming
ever more closely integrated with the global oil market at the same time. Rising domestic
output does nothing to diminish US linkages with world energy markets. On the contrary, the
globalization of oil and energy markets has heightened the energy interdependence of the
United States and the rest of the world. Increased physical and financial linkages between oil
producers and importers have heightened the nation’s vulnerability to disruption risks both at
home and abroad in important ways. Although this may not have been its founders’ original
intent, the SPR is a highly valuable tool to manage those risks.
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Oil Market Integration and Contagion Risks
The argument that the SPR is less necessary because US oil import dependence has fallen
does not withstand scrutiny. Although it is true that lower imports mean the US can comply
with its 90-day IEA obligations with a smaller SPR, days of import cover is not the right metric
to assess the optimal size of the SPR.
In a globalized oil market, the real risk of an oil supply disruption to the US economy does not
lie in the physical barrels that may be kept from reaching the United States but rather in the
financial and economic ripple effects of price shocks. In the 1970s, oil price controls existed
in the United States, and most internationally traded oil was sold under long-term contracts.
A disruption in contracted shipments could result in a physical shortage for buyers because
neither strategic and commercial stockpiles nor a large spot market existed at the time. In the
intervening years, the oil market has become the largest and most liquid commodity market
in the world with vibrant futures markets. The vast majority of globally traded oil is bought
and sold at a price indexed to benchmark crude prices and mature pricing hubs in regions
including Europe (Brent), the United States (WTI), and the Middle East (Dubai).59
Since the oil shocks of the 1970s, the oil market has become globally integrated and
tightly interconnected. A deep and highly liquid futures market has developed, which was
nonexistent when the SPR was created. Price formation has thus moved from “posted prices”
set by oil companies to indexation on market-determined oil futures. As a result of these
changes, supply disruptions are far less likely today to result in lasting physical shortfalls
in any given consuming market and more likely to cause price increases everywhere. Given
how the market has changed, the SPR could be used to mitigate those risks and control the
adverse effects of price shocks on the global economy.
Leveraging strategic reserves to smooth out disruption impacts would not entail turning the
SPR into the world’s Central Bank of oil, a misguided idea at any rate.60 Rather, SPR drawdowns
could, under certain circumstances, minimize the economic damage of oil price shocks by
smoothing economically painful price spikes until commercial actors arbitrage disruptiondriven imbalances and reallocate supply. The globalization and financialization of oil markets
suggest a repurposing of the SPR as a tool of price management—a different use than
intended by its founders but perhaps a no less important one. It has even been suggested that
SPR drawdowns could be automatically triggered by shifts in the futures curve.61
There is a significant moral hazard involved in using SPR oil for purposes that might be
better served by private-sector entities, however. To the extent that an SPR release smooths
a price spike stemming from a supply disruption, it also mutes the price signal that would
induce more supply and reduce demand. There is a tradeoff between the government’s use
of strategic stocks to cushion price spikes and the ability of those price spikes to resolve the
disruption that caused the price spike in the first place. Automatic drawdowns of SPR stocks
triggered by predetermined price signals would be worse, defeating the purpose of strategic
reserves if these releases became entirely predictable and could be anticipated by market
participants. Secure in the certainty of SPR draws at given price triggers, private entities
would be incentivized to reduce their storage costs and cut their own commercial stocks to
levels below what would otherwise be considered prudent.

ENERGYPOLICY.COLUMBIA.EDU | MAY 2018 | 24

NEW REALITIES, NEW RISKS: RETHINKING THE STRATEGIC PETROLEUM RESERVE

Despite these risks, using the SPR for price management purposes recognizes that reduced
oil import dependence does not fully insulate the United States from the adverse effects of
international supply disruptions. Crude oil and refined product prices in the United States will
still rise as a result of global supply disruptions even if we import less. Since the creation of
the IEA in 1974 and the US SPR in 1975, the global oil market has become considerably more
integrated and interdependent. In the event of a supply disruption, the United States, despite
its lower net import requirements, would still see prices rise at the pump.
Although this may not have been its intended use, the SPR can help manage such financial
and economic risks by offering the United States, and its partners through the IEA’s
coordinated emergency response, the option of adding liquidity to the oil market in the
event of a disruption, regardless of where it may occur. Indeed, the mere expectation that the
government may use the SPR could itself mitigate long trade positions and thus price spikes.
In 2012, for example, the Obama administration’s signaling to markets that it might use the
SPR if oil prices reached $120 per barrel gave pause to traders taking long positions and put a
soft lid on prices.
All this is not to say that oil import reductions do not matter. Lower net oil imports do not
reduce the exposure of the US macroeconomy to oil price shocks, however. Because the
oil market is global, a price spike hits consumers at the pump regardless of whether the US
imports any oil at all. But the effects on the US economy overall are more muted as more
of that increased consumer spending circulates within the economy rather than flowing
overseas. Based on past experience, an oil price collapse of the magnitude seen in 2014–2015
would have been expected to boost US GDP by around 1 percentage point.62 Instead, the US
economy saw almost no benefit from the oil price collapse because the boost to consumer
spending was almost entirely offset by a reduction in oil-related investment.63 Conversely,
a rise in the price of oil, as we are seeing today, will have less of an effect on GDP if the
United States imports less—although the offsetting effects on oil sector investment may
be asymmetrical. That is, oil price increases, even as they hurt consumer wallets, may do
less to spur oil sector investment than oil price falls do to harm oil sector investment, given
constraints on labor supply and infrastructure that limit the rise in investment from higher oil
prices in ways that do not limit the fall in investment from lower oil prices.
Still, even if the United States produced all the oil it consumed, a price shock would still cause
pump prices to rise, so oil price shocks still have significant distributional impacts, which
matter from both an economic and political standpoint. Additionally, even if the GDP effect
of higher oil prices is lower because imports are reduced, there is an adverse macroeconomic
impact from oil price volatility itself. Sharp swings in oil prices can reduce confidence, create
uncertainty, and deter consumer spending and business investment. Excessive oil price
volatility can also undermine industrial production, and—under some circumstances—it can
lead indirectly to higher inflation and unemployment rates.64 While it is not the government’s
job to achieve oil price stability, using strategic stocks to shave peaks and smooth prices until
the private sector can adjust to rapid and severe supply disruptions yields economic gains.65
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Uncertainty around the Responsiveness and Longevity of US Shale
The basis for many calls to sell off the SPR is the US shale boom, but there is reason to be
cautious about its future and skeptical of claims that the short-cycle nature of shale makes it
a new swing supplier able to balance oil markets. Despite breathless claims after the oil price
collapse in late 2014 that OPEC was dead and shale could now balance oil markets,66 neither
claim seems valid as oil prices approach $80.
In his 2007 State of the Union address, President George W. Bush called for doubling the size
of the SPR, part of a set of actions to enhance US energy security in the face of rapidly rising
petroleum imports. While 11 years is not a long time, the US energy landscape has changed
dramatically. And the lesson today is to be cautious about selling off a national security asset
the United States has held for over 40 years because of confidence in the new US energy
outlook that may yet prove misplaced.
Optimism about the outlook for US oil production and shale supply growth looks well justified
by the experience of the last few years, but confidence in the future role of the United States
as an energy superpower should not lead to complacency.
Oil production forecasts are inherently uncertain. Shale oil, although it differs in important
ways from the rest of the industry, is no exception. In fact, there is, in many ways, more
uncertainty around the outlook for shale oil than for conventional oil or deepwater projects.
Moreover, despite its short-cycle nature, shale is not swing supply. It takes at least 6–12
months for US shale to respond to price changes. It cannot quickly respond to market
disruptions the way true spare capacity can, defined by the EIA as the ability to bring new
supplies to market within 30 days and sustain output for at least 90 days.67 Moreover, recent
changes in the shale industry could lead to decreased elasticity in the future. In a bid to
reduce costs and improve profitability, shale production has become more capital intensive.
Projects are getting more complex. Lead times are getting stretched. To reduce drilling costs
and boost productivity, shale operators are moving from small single-well pads to much larger
pads that can support as many as 12 interconnected wells stretching across multiple leases.
Shale companies are devoting considerable efforts to consolidate their leases and bring
adjacent parcels under common management. These efforts can bring the development of
shale production projects from a matter of a few months to up to two years. While this is still
less than most conventional oil projects, this is nevertheless reducing the ability to ramp up
output quickly in response to price hikes or supply disruptions.
Beyond the limits of shale as swing supply, there remains great uncertainty about the
magnitude and longevity of this new shale phenomenon. At the time of writing in April
2018, the latest forecasts of US crude oil supply from the EIA called for steep growth of 1.4
million b/d in 2018, and the IEA forecast growth of 1.5 million b/d if natural gas liquids (NGLs)
are included. The IEA’s World Energy Outlook 2017 reckons that by the mid-2020s, “the
United States becomes the world’s largest liquefied natural gas (LNG) exporter and a few
years later a net exporter of oil…factoring in extra volumes from Canada and Mexico, North
America emerges as the largest source of additional crude oil to the international market.”68
Projections by the IEA and the EIA are often taken as a benchmark by oil market participants,
and they do capture the consensus view of the day. Experience suggests that their accuracy
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is less than infallible, however. Both institutions were slow to recognize the true potential of
shale oil and underestimated US shale supply growth for years. More recently, institutional
forecasters, having long underestimated shale production, started overestimating it. Shale
supply through much of 2017 came in significantly below EIA projections. In late 2017,
however, output from shale formations once again raced ahead of forecasts.
Since the beginning of the shale revolution, the shale oil industry has consistently surprised
market participants. Oil forecasting in general is highly uncertain. Shale oil forecasting is even
more so due to the relative novelty of the industry. Shale oil industry participants are still on a
learning curve as shale extraction technologies evolve and production costs keep fluctuating,
making projections a moving target. How much additional technology improvement ought
to be factored into forecasts is unclear.69 Uncertainty shrouds every way in which the shale
revolution has upended oil markets: its impact on reserve estimates, its price responsiveness,
implications for global trade flows and US energy balances, and its impact on the business
model of oil companies. The bottom line is that continued steep growth in US shale oil supply,
as likely as it might appear today, cannot be taken for granted. There are a number of factors
that can cause US shale production to fall short of expectations and become more rigid
and less price elastic over time than it has been so far. The most important such factors are
summarized below.
Changes in productivity: Optimism about future production has been largely driven by
efficiency gains and cost decreases achieved by shale producers since the 2014 oil price
collapse. How sustainable these gains will prove is difficult to gauge. Broadly speaking, cost
and performance improvements reflect a mix of structural and cyclical factors, including
long-term technological advances; short-term cyclical cost declines; and the impact of
high-grading, or focusing activity on the “sweet spots” of the most prolific plays with the
best rigs and crews. The pace of production growth could slow in the event of a rebound
in oil service costs or if low-grading (moving to less prolific or geologically favorable plays)
offsets the impact of technological improvements. The respective role of these three factors
in productivity gains is a matter of debate. In a study of the Bakken shale formation, Justin
Montgomery and Francis O’Sullivan of the Massachusetts Institute of Technology estimated
that technological advances only accounted for about half of the reported improvement in
productivity, far less than assumed in some EIA projections. In a response, Marianne Kah of
the Columbia University Center on Global Energy Policy refuted MIT’s study, arguing that
the authors’ chosen metric—the initial well production (or IP) rate—is not the best proxy for
assessing productivity gains, and the analysis specifically excluded structural improvements
like the reduction of drilling days, which have benefitted the economics of tight oil plays
without increasing initial production rates at the same time.70 In the first half of 2017,
production growth in the Permian Basin, the fastest-growing formation in 2016, fell far short
of analyst projections and producer targets, a result blamed in part on congestion and cost
reinflation. In late 2017, production surprised on the upside again.
Changes in environmental regulations: Public opposition to fracking is on the rise.71
Environmental groups, some of which initially supported shale gas for its ability to displace
coal, are increasingly aligned in opposition to shale. While there are real and important risks
to manage, some opposition is more ideological than fact based72 yet nevertheless resonates
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with a portion of the public. A number of US states—namely, New York, Maryland, and
Vermont—have banned fracking altogether.73 In Oklahoma, a traditional oil state where fracking
is widespread, an increased incidence of seismic tremors and minor earthquakes has been
associated with the disposal of wastewater from fracking sites, and recent activity suggests
hydraulic fracturing itself may trigger seismic activity.74 The number of earthquakes has fallen
since state regulators imposed stricter limits on wastewater disposal in 2016 and 2017.75
In the 2016 Democratic primary, Senator Bernie Sanders supported a ban on fracking. Even
former secretary of state Hillary Clinton, who refused to support a ban on fracking, felt
pressured to note that once her conditions for production were put in place, “there will
[not] be many places in America where fracking will continue to take place.”76 In the next
presidential primary, it seems likely that there will be even greater opposition to shale among
Democrats. Hostility to fracking is increasingly bipartisan too, with anti-fracking sentiment
gaining ground among Democrats and Republicans alike.77
Opposition to fracking is exacerbated by the broader anti-oil “leave it in the ground” movement.
Even in the absence of any major incident, anti-shale sentiment appears to be on the rise. Should
an accident occur, supply growth could suffer a setback—either because strict new regulations
or bans curtail the scope of activity or because a regulatory backlash raises compliance costs
for operators, thus undermining shale economics and diminishing the prospects of future
production growth. Growing environmental opposition to new hydrocarbon infrastructure may
also stymie shale growth, as new oil infrastructure as well as gas infrastructure will be needed to
accommodate the projected growth rates of shale in the coming years.
Industry consolidation: The US shale sector is more fragmented than the rest of the oil
industry. This industry structure has proved highly conducive to rapid production growth in
the past. Small, dynamic, highly leveraged shale oil companies have exhibited great agility
and been incentivized to increase production at all costs. Following the oil 2014–2016 price
collapse, however, the industry has undergone a period of consolidation and increasingly
prioritized cost control, capital discipline, and profitability over production growth. The
efficiency gains and cost savings that have been achieved during the down cycle may come
at the expense of nimbleness among independent producers, as projects have become larger
and now require longer lead times and higher initial capital expenditures. Consolidation
is likely to continue and could bring further economies of scale, facilitating larger, highercost, and even more complex projects. Some oil firms may seek to avoid sharp volatility in
production volumes, given the costs of rapidly laying off and rehiring workers and idling rigs
and equipment only to quickly redeploying them. Larger companies with stronger balance
sheets may be better positioned to weather price spikes and troughs with less impact on
production levels. As the shale industry continues to mature, the high degree of supply
elasticity that seemed so distinctive of shale companies at the onset may start to wane,
reducing the ability of shale oil to respond quickly in the event of a disruption.
Cost of capital: Rapid shale production growth has benefited from abundant financial
liquidity and record-low interest rates in the wake of the Great Recession. A ramp-up
in interest rates as the economic recovery gains momentum could adversely affect the
availability and cost of capital.78
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Limits to the price responsiveness of US shale: Despite talk of a “two-speed” oil industry and
speculation about the potential swing role of US shale oil production, there are clear limits
to the shale industry’s price responsiveness. These have been amply demonstrated both in
the market downturn, in the wake of the oil price collapse, and again on the upside, following
OPEC’s return to supply management and the subsequent oil price recovery. Changes in
the structure of the shale oil industry could further reduce the price elasticity of US shale.
Although the cost structure and business model of the shale oil industry make it more price
sensitive in the short run than conventional or deepwater oil production, variations in shale
oil supply reflect the lagged effect of investment decisions of myriad industry participants
and thus cannot come close to matching the release of strategic reserves or the activation of
OPEC spare production capacity.
This section is not meant to argue that US shale projections are exaggerated. On the contrary,
experience and evidence to date suggest that shale output may well surprise to the upside
again. The point is rather to caution against excessive confidence in the outlook that would
justify selling a security asset the US has held for nearly a half century.

The Oil Age Is Not Over Yet
Arguments that the SPR’s value is declining because the end of the oil age looms should be
met with a healthy dose of skepticism. The IEA projects rapid growth in the share of new
vehicles sold that is electric, with EVs comprising 15 percent of the global fleet by 2040.
Still, oil consumption is expected to rise through 2040 on the back of continued increases in
demand for freight, aviation, shipping, and petrochemicals. In the past, the IEA has shown a
tendency to underestimate the growth of some clean energy technologies, so this projection,
too, could turn out to be overly conservative. But even with more rapid EV growth rates, oil
demand still rises in other sectors, unless there are breakthroughs that allow substitute fuels
to be used in trucking and other parts of transportation, as well as more rapid improvements
in the fuel efficiency of internal combustion engine (ICE) vehicles. EVs alone are unlikely
to lead to peak oil demand without these additional sources of demand reduction. As IEA
executive director Fatih Birol recently explained at Columbia University,79 holding all else
constant, even if one out of every two cars sold from now on were electric, oil demand would
still rise through 2040.
Furthermore, reductions in demand for a given type of fuel in a given application, sector of
economic activity, or region may not necessarily result in oil demand contraction overall.
Fuel switching from high-sulfur residual fuel oil (HSFO) to liquefied natural gas (LNG) in
the marine transportation sector, for example, might not result in a net reduction in overall
oil demand but simply shift distressed HSFO barrels from ocean-going vessels to onshore
power plants if depressed HSFO prices create an economic incentive to do so.80 Similarly, ICE
vehicles displaced by electrification in China or OECD countries could find new markets in the
emerging economies of Africa or Latin America. Rapid EV penetration may also face hurdles
such as the deployment of charging infrastructure in electricity-deficient emerging markets,
as well as the challenge of scaling up EV and battery production at a reasonable cost.
To place the oil-market impact of disruptive technologies such as EVs in a broader
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perspective, the Center on Global Energy Policy at Columbia University has undertaken a
major research initiative on peak oil demand. Far from looking at each sector in isolation or
extrapolating from discrete developments in specific market segments, this ongoing effort
promotes a holistic, cross-cutting approach to oil demand focused on the “whole barrel.”
While it is too early to offer definitive findings, an early takeaway has been to highlight
the degree of opacity and complexity characterizing oil demand drivers and the persistent
uncertainty of future oil demand trends.
Perhaps even more importantly, the question of when oil demand will peak may be beside
the point. Even if electrification, fuel efficiency, and other substitutes bring about a peak in
oil demand, oil consumption would likely contract gradually, not overnight. As a result, oil will
continue to be an important part of the US and global economy for decades to come, and
thus oil price spikes will continue to be important policy concerns. Indeed, as discussed later
in this paper, the possibility of peak oil demand and a gradual transition away from oil could
increase, not decrease, the need for strategic stocks given the detrimental impact of the
impending energy transition on investment, capital costs, and oil price volatility.
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REPURPOSING THE SPR
The SPR as an Energy Transition Tool
Even if oil demand were to begin declining as part of an energy transition, the widespread
belief that the SPR would necessarily lose value does not withstand scrutiny. In fact, the
decarbonization of the economy and the transition to a cleaner fuel mix would greatly
increase the need for strategic oil reserves.
The transition away from the oil economy is likely to be a period of great volatility in
oil markets, with potentially damaging effects for the US economy and social stability.
Expectations of peak oil demand are already causing shifts in investments in the energy
sector. Concerns over stranded assets are leading some major institutional investors to move
away from the oil sector. Oil companies themselves are reexamining their portfolios and
redirecting investment flows at the expense of the oil sector.
While a transition away from oil, were it to occur, would necessarily involve less investment
in oil over time, the transition itself will be messy and uncertain. Currently, global oil supply
declines at a rate of roughly 5 percent of world production per year. That means trillions
of dollars of new investment is needed to bring 5 million b/d of new supply to the market
even if oil demand does not grow at all. Expectations of declining oil demand, however, and
uncertainty about the pace of transition may well deter investors. Suppose oil demand growth
is flat next year—and the year after and the year after that. There will be breathless headlines
around the world about how peak oil demand has been reached and projections about oil’s
impending decline. That may be true, but there will still be a huge amount of uncertainty
about oil’s path. More likely, the transition will be messy and unclear. Growth may stagnate
and then resume again—just as global greenhouse gas emissions did over the past four years.
GHG emissions were flat for three years, leading countless analysts to proclaim emissions
had “decoupled” from growth, until, in response to strong economic growth, emissions rose
again in 2017. Demand may rise through periods of growth and decline, even if the longerterm trend turns down. Yet that may mean periods of both oversupply and undersupply on
the path toward a shift away from oil decades from now. And uncertainty about growth,
expectations—and possibly excess hype—about oil’s decline, and investor pressure may cause
an excessive pull back in investment.
The pace of decline is highly uncertain. Moreover, as figure 4 shows, even if the world meets
the target of limiting temperature rise to 2 degrees Celsius, which would mean a rapid decline
indeed relative to our current trajectory, the world will still need trillions of dollars of new
investment to offset decline rates. The IEA projects that $21 trillion of investment is needed in
the oil and gas sector given the current outlook,81 and even in a 2-degree scenario, some $14
trillion would still be needed.82
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Figure 4: Cumulative oil and gas supply investment in 2017–2040 (2016 $ trillion)

Soure: IEA World Energy Outlook 2017

Yet the change in perception from a growing to a dying industry may mean a sharp cutback
in investment, falling oil firm equity values, and higher costs of capital. If not properly
managed, that underinvestment relative to demand could lead to periods of undersupply,
tight markets, and price spikes during that period of energy transition. The SPR’s value in a
period of uncertain energy transition is likely to be enhanced even if the longer-term trend is
toward lower demand. As a result, there is a high risk that the industry will divest faster than
the energy transition, leading to disruptive shortfalls. Expectations of peak oil demand could
become disruptively self-fulfilling.
The energy transition could also heighten the risk of instability in key producer countries,
leading to dramatic supply shortfalls. On the face of it, OPEC countries, by virtue of being the
lowest-cost producers, should be better able to withstand the effect of reduced demand than
others. This, however, does not take into account their social spending requirements, which
more often than not can be met only through oil export revenues. Should high-cost producers
be driven out of the market by reduced demand, there is a high risk that oil prices would
plunge to a level that would undermine the social stability of low-cost producers.
Supply risks associated with the energy transition cannot be satisfactorily addressed by the
private sector. Decarbonization policies make it incumbent upon large consumer countries
to maintain substantial reserves to manage supply volatility and help bridge the gap as
consumers transition toward a cleaner fuel mix. Far from being made obsolete by the energy
transition, strategic reserves are, in fact, a critical transition tool.
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Weather Insurance and Soft Power
Historically, the SPR was aimed at global oil supply disruptions, but increasingly strategic
stocks, at home and abroad, may be tapped to address disruptions resulting from severe
weather. While self-sufficiency is no guarantee against the price impact of a supply shortfall
elsewhere, neither is it an insurance against the risk of a disruption at home. In recent years,
some of the most severe supply disruptions suffered by the United States have come not
from abroad but from extreme weather events and their effects on the domestic upstream,
midstream, and downstream oil sectors. The 2005 hurricane season, with its crippling impact
on US Gulf of Mexico crude oil production and, more importantly, on the Gulf Coast refining
and pipeline system, is a case in point. Relief in that case came not from America’s own
emergency reserves but shipments from elsewhere, including other IEA countries. Hurricanes
Gustav and Ike in 2008 were equally—if not even more—damaging to the Gulf Coast refining
complex.83 Hurricane Sandy in 2012 caused widespread disruptions in product supply on the
US East Coast. Flooding associated with Hurricane Harvey in 2017 idled refineries in Texas and
shut in shale oil production from the Eagle Ford.
The incidence of extreme weather events is widely expected to increase due to changes in
sea levels and temperatures and shifts in ocean currents and wind patterns caused by global
warming.84 In the event of a weather-driven oil supply disruption, relief is likely to come from
abroad. This highlights the increased relevance of international cooperation for US energy
security. As far as energy is concerned, no country, no matter what its production might be, is
an island.
Keeping the SPR is necessary to be part of an international consortium of countries bound
by a pledge of mutual assistance. US leadership has been key to the establishment of this
alliance. To abdicate or undermine it on grounds of reduced import dependency would
severely undermine US interests and the integrity of this international system at a time when it
is being expanded to include large non-IEA consumers like China and India.
The increased incidence of extreme weather events only heightens the risk of further domestic
disruptions, and hence US dependence on outside help, at times of crisis. Changes in weather
patterns, rising sea levels, and the growing complexity and interdependence of the US energy
system all raise the risks of future supply disruptions. Maintaining a robust domestic strategic
reserve assures that we will also have access to the crude oil and oil products in other
countries’ strategic reserves when we need to access them because of domestic disruptions.
While US domestic supply risks are increasing, so are those of America’s allies, for the same
reasons. The larger America’s strategic reserves are, the greater the ability to assist other
nations and benefit from their stocks in return. The SPR is a powerful tool of international
cooperation, which both enhances the United States’ ability to rely on partner countries for
support in the event of an emergency and, conversely, it incentivizes US partners to maintain
good relations with Washington to secure access to its strategic reserves. Although rising
domestic output has nominally lowered US storage obligations under IEA rules, maintaining a
large reserve above the 90-day requirement is a source of American soft power that ought to
be preserved.
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Maintaining the SPR—even if the US imports little or no oil—is the price of membership in an
international sharing arrangement that continues to benefit the US, given the growing risk of
domestic supply disruptions. Against these domestic supply risks, America’s reduced import
dependence provides no protection whatsoever.

The Changing Nature of Political Risk to Oil Supplies
While producers claim to have buried the oil hatchet and the threat of oil being used as
a political weapon has seemingly diminished, the risk of major disruptions from producer
countries remains high, perhaps even more so than in the past. Whereas in the past the risk to
oil supply was that sovereign governments of producer countries would deliberately withhold
exports for political gain, today the bigger risk is that these governments lose control and
their countries become failed states.
The last few years have seen several oil supply disruptions due to political turmoil and state
failure. These include Syria, Yemen, Libya, and to some degree Iraq. Today Venezuela is
suffering accelerating production declines and teetering on the brink of economic collapse. A
total loss of Venezuelan supply cannot be ruled out.
No amount of strategic reserves can provide a long-term substitute for a protracted loss of
production from a major exporting country. Supply disruptions due to war or civil war tend
to be long lasting. Libyan production fell to a trickle during the 2011 civil war and has yet to
fully recover to the prewar level of 1.6 million b/d. Current production hovers around 1 million
b/d, and effective production capacity is estimated to have been cut to 1.2 million b/d. Most
of Syria’s and Yemen’s production remains offline—prior to the 2011 Arab Spring, the two
countries produced close to 400,000 and 300,000 b/d, respectively. Venezuelan production
has plunged from around 3 million b/d as recently as 2008 to 1.5 million b/d by December
2017 and is likely to keep falling. Given the uncertain economic and political outlook of Saudi
Arabia, the possibility of a prolonged loss of Saudi supply cannot be totally ruled out in the
future. A Saudi disruption scenario would be particularly worrisome since it would take out
both a large chunk of existing supply and the bulk of the available OPEC spare capacity.
In a way, the risk of severe geopolitical disruption reveals why the SPR is either way too big
or way too small in its current form. The SPR need not contain 500–700 million barrels to
mitigate a weather-related or other localized disruption of one to two weeks in duration. At
the same time, 500–700 million barrels, even in partnership with other IEA countries, may be
inadequate to replace the loss of a major oil-producing country or a blockade of the Straits of
Hormuz for weeks or months. But while US domestic supply could not be expected to make
up for a loss of supply due to political turmoil in a major exporting country, SPR stocks could
provide partial relief for a limited period of time to smooth severe and economically harmful
price spikes as the market adjusts. The SPR could play a major role in providing a temporary
bridge to help the US economy (and other consumer economies) adjust to a new world of
lower supplies. In the event of a major supply shock, it would take time for both supply and
demand to adjust to the new realities.
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RIGHT-SIZING THE SPR
On the face of it, the SPR is both too big and too small. Benchmarked against US net oil
imports and in view of rising domestic production, its current size may be deemed excessive
by conventional standards. Even to address short-term disruptions in most producer countries
or from severe weather events, it need not be as large as it is. That is because the likelihood
of large supply disruptions that persist over time is quite low, which is why the Department of
Energy’s SPR study found diminishing returns to the SPR above roughly 600 million barrels.85
Compared to the new threats facing the United States and global oil markets, however, it may
be seen as insufficient. In the face of a large supply shortfall due to political turmoil in a major
producer country, the current SPR would only provide a thin safety cushion. For example,
current reserves and drawdown capacity would not be sufficient to make up for a suspension
in Saudi oil exports. Combined with drawdowns from Japan, China, and other reserve holders,
however, it could still go a long way toward mitigating the scope of economic disruption that
would result from such a large-scale event.
Right-sizing the SPR is a tricky exercise. While assessing the costs of the SPR is relatively
straightforward, measuring its benefits is more difficult. The deterrent value of the SPR is
hard to gauge since the counterfactual cannot be known. The optimal size of the SPR for
both deterrent and precautionary purposes is unclear. As explained below in greater detail,
past releases show a clear benefit of releasing strategic oil in some cases, as in the IEA
coordinated action of September 2005 (where strategic reserves from outside the United
States were tapped to make up for hurricane disruption in the US Gulf Coast), and less
quantifiable benefits in other cases (as in the IEA collective action of June 2011). To some
extent, the problem of assessing the right price to pay for the SPR can be compared to that
of pricing an insurance policy. The SPR is, in effect, an insurance policy against so-called fattail risks—low-probability, high-impact events affecting global oil supply. The calculation of a
risk-appropriate premium depends both on the probability assigned to a potential disruption
and on the estimated cost of its consequences. In the case of the SPR, the problem is further
complicated by the fact that the policy does not entail a purely financial allocation of capital
but also the maintenance of physical stocks. A cost-benefit analysis must thus take into
account not only an assessment of financial factors involved but also an evaluation of the
market impact of releasing various amounts of stocks under different scenarios.
Not surprisingly, there is no widely accepted scientific methodology for right-sizing the SPR.
The current size of the SPR is a result of political compromise more than anything else. The SPR
was conceived in the 1970s in an age of oil embargoes and powerful cartels, as well as price
controls,86 export bans, and growing dependence on imported crude oil in the United States.
The current capacity of the SPR is more a result of bureaucratic fights and compromises than
of any kind of “smart design,” and recent calls for right-sizing the reserve—at least in part—
reflect a desire to optimize the size of the SPR with robust quantitative methods in light of
today’s radically altered oil market conditions. While there have been repeated efforts from the
beginning to apply formal cost-benefit analysis to the SPR, quantifying the actual net public
benefits of the reserve is fraught with challenges and uncertainties.
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Elusive Costs and Benefits
The theoretical case for public stockpiling rests on the notion that private companies hold
less than optimal levels of petroleum stocks, because they do not bear the full social costs of
damaging price spikes and cannot capture the full economic benefits of releasing oil during
such events.87 To put it in another way, private stockholders are not properly compensated
for holding enough petroleum stocks to provide adequate insurance to society against
economically damaging oil shocks. With the clear presence of a market failure, it is highly
plausible that the SPR, indeed, provides net benefits to the public, but quantifying these
benefits is not without its challenges.
The analytical tools to estimate the costs and benefits of the SPR underwent significant
evolution from the simple two-period models used in the early days88 to the stochastic
dynamic programming models developed in the 1980s89 to the Monte Carlo simulation
models used today.90 A state-of-the-art cost-benefit model is described in detail in the US
Department of Energy’s long-term strategic review of the SPR, which was prepared for
Congress in August 2016.91 But even today’s more sophisticated tools rely on a number of
assumptions that are highly problematic—and subject to a significant degree of uncertainty.
Apart from a few standard assumptions about oil prices, future supply and demand
trajectories, discount rates, OPEC spare capacity, and a host of other variables, the most
problematic inputs to the DOE’s 2016 cost-benefit model92 include the probability distribution
of future oil supply disruptions, the price elasticity of oil demand, and the sensitivity of GDP
to oil price increases. Each of these variables is highly uncertain, and our estimates of the
costs and benefits of the SPR will greatly depend on the choice of inputs from a wide range of
plausible values.
The short-term price elasticity of oil demand determines how much oil prices would increase
in response to a supply disruption of a given magnitude. The DOE’s cost-benefit model uses
an elasticity estimate that changes with the size and duration of the disruption, progressively
reducing the oil price impact of supply shocks as the disruption size and duration increases.
However, there is a very wide range of estimates in the academic literature (a recent paper
by Federal Reserve economists surveyed 30 studies and found that short-run price elasticity
of demand estimates fall within the −0.9 to −0.03 range with the majority of estimates
falling between −0.3 and −0.1),93 and given the limited number of empirical observations, our
understanding of nonlinear price responses in the event of truly large-scale disruptions is even
less comprehensive.
The oil price sensitivity of GDP provides estimates of the economic damage that an oil price
spike would inflict (and SPR releases could help avoid), and the numbers used in any model
are—once again—necessarily arbitrary, given the wide range of estimates94 and the possibility
of out-of-sample events, which are not captured in empirical studies at all.
Finally, the probability distribution of various types of oil supply disruptions in the DOE
model is based on the assessment of an expert panel,95 and it is revised periodically. This risk
assessment focuses solely on geopolitical, military, and terrorism-related disruptions outside
the United States (while domestic and weather-related disruptions are specifically excluded
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from the analysis). The latest such assessment, for example, estimates that the likelihood of
a short-term geopolitical disruption causing a net supply shortfall of more than 5 million b/d
at any time over the next 10 years is about 42 percent.96 The main problem with such expert
estimates is that even for short-term horizons, they were proven to be little more accurate
than random guessing,97 and making accurate predictions of political events over long-term
horizons is all but impossible.98 The expert estimates used in the DOE model are made for a
period of 10 years, and the probabilities are extrapolated for 25 years into the future.99
A further challenge of fully assessing the costs and benefits of the SPR is the fact that some
of the benefits of the reserve may be intangible—and thus very difficult to quantify. These may
include the deterrence of oil embargos, the incentive to faster deployment of OPEC spare
capacity, greater optionality in US foreign policy choices toward oil-rich adversaries, and the
added energy security benefits of being part of the IEA’s emergency response mechanism,
among other things.100
While making reasonable—if sometimes arbitrary—assumptions may be necessary for
regulatory compliance (to quantify the costs and benefits of federal programs for regulatory
impact assessments, for example), the results in the case of the SPR are probably too crude to
inform a related decision:101 optimizing the size of the strategic petroleum reserve.

What’s the Right Size for the SPR?
Despite efforts from the start to subject the SPR to formal cost-benefit analysis, its current
size is more a result of circumstance than of careful optimization based on economic
analysis. The original statute (the Energy Policy and Conservation Act of 1975) called for the
establishment of a strategic petroleum reserve of up to one billion barrels, and the detailed
implementation plan submitted to Congress in 1976 established interim targets of 150 million
barrels by the end of 1978 (Phase I) and 500 million barrels by the end of 1982 (Phase II).102
Incidentally, the 500-million-barrel medium-term target was roughly equivalent to 90 days
of net US imports at the time, the amount prescribed under the IEA’s emergency response
mechanism.103 The federal government started acquiring storage sites and filling the reserve in
1977, but crude purchases were soon suspended (with only about 92 million barrels in storage)
as oil prices spiked after the Iranian revolution in 1979.104
The SPR was subject to fierce bureaucratic battles between the Office of Management and
Budget (OMB) and the SPR office (housed within the Federal Energy Administration and
later within the Department of Energy) in the early years of the program, as the initial delays
and cost overruns prompted repeated attempts by the OMB to limit the size of the SPR.105
As a result of these early hiccups, President Carter only authorized funds for Phase III of the
program, which would take the SPR capacity to 750 million barrels in its 1979 budget plan,
and the OMB managed to delay funding for this expansion until 1982.106
The SPR only reached its medium-term target of 500 million barrels in 1986 and completed
the Phase III expansion of the program in 1991. The Energy Policy Act of 2005 during the
administration of George W. Bush directed the DOE to expand the SPR to its congressionally
authorized 1 billion barrel capacity, and Bush called for doubling its size to 1.5 billion barrels
in his 2007 State of the Union address, but the expansion plan was eventually canceled when
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Congress rescinded funding for the SPR expansion in 2011.107
Meanwhile, the 750 million barrels of available SPR capacity gradually eroded to 713.5 million
barrels today following the decommissioning of two smaller storage sites during the 1990s
and the closure of two SPR caverns at the remaining sites in 2014.108 The amount of oil stored
in the SPR reached a peak level of 727 million barrels in December 2009–2011 and remained
relatively stable between 690 and 696 million barrels between 2011 and 2016, before being
eroded in early 2017 by future sales authorized by Congress.
As the above discussion indicates, the initial stage of SPR development (namely, its expansion
to 500 million barrels) was largely guided by IEA requirements. However, the subsequent
evolution—and the current size—of the reserve is more a reflection of political compromises
and perceptions of import and domestic supply levels than of conscious design. To the extent
economic analysis was used in the early debates about the appropriate size of the SPR,
its primary purpose was to support the political objectives of one side or the other in the
ensuing budgetary battles. Although Congress required the DOE to prepare a comprehensive
assessment of SPR costs, benefits, and various size options in 2015,109 this analysis has hardly
informed the more recent proposals to reduce the size of the SPR to as little as 260 million
barrels,110 as the DOE concluded that the government should not reduce the size of the
reserve below 530 million barrels without first conducting further in-depth analysis.111
That finding was based not on a clear cost-benefit analysis that 530 million barrels was
analytically the right volume but rather on the statutory implications of going below 530
million barrels for the president’s authority to release the SPR. The DOE during the Obama
administration had been resisting further congressional SPR sales by warning that the
president’s authority to use the SPR would be restricted if it were to drop below 530 million
barrels.112 That is because Section 161(h) of the EPCA allows the SPR to be drawn down for
cases other than a severe supply disruption as long as the reserve is not drawn below 500
million barrels. In its modeling, the DOE assumed that the SPR could be drawn down for a
1-million-barrel supply loss when the SPR was greater than 500 million barrels but only for
a 2-million-barrel threshold below 500 million barrels. The finding that the SPR should not
fall below 530 million barrels (allowing a margin to release up to 30 million while still not
falling below the 500 million threshold) is thus a function of how the EPCA is written, not a
comparison of costs and benefits of the SPR at different levels.
While it is possible in theory to optimize the size of strategic reserves,113 it is easy to
understand why economic analysis played a relatively limited role in the decisions concerning
the size of the SPR over the decades, given the enormous uncertainties around oil prices,
elasticities, and disruption probabilities—all key inputs to a sophisticated optimization model.
An early version of the stochastic dynamic programming models developed in the 1980s,
for example, concluded that the “optimal” size of the SPR could be anywhere between 0.8
and 4.4 billion barrels, depending on the DOE’s assumptions.114 Real-time optimization (in
response to sudden oil price changes, for example) is even more challenging, given the
logistical, regulatory, and budgetary constraints that limit substantial SPR sales or purchases
on short notice.
The truth is that the SPR does not lend itself easily to rigorous cost-benefit analysis and
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optimization. From a public policy point of view, the SPR is more akin to an insurance
policy, where a fixed payment is made to avoid a small probability of a significant loss in
the future.115 Just like in insurance, the costs of the policy are known and relatively certain,
but the benefits only accrue if a loss event actually occurs. The decision of what type of
insurance—if any—the United States needs against oil supply disruptions and price shocks
should depend entirely on our risk tolerance and preferences as a society and will ultimately
have to be a public policy decision.
Moreover, the effectiveness of the SPR depends on far more than simply its size. It needs to
have the right mix of crudes and products.116 It needs to have the necessary infrastructure
so that releases can impact the global market.117 And it needs to have a clearer and more
analytically based usage policy. Today, policymakers—often without detailed knowledge
of or experience in oil markets and without the ability to consult those with such expertise
because of the market-sensitive nature of SPR deliberations—are left to evaluate whether to
release the SPR without clear metrics to assess the rationale for a release. The lack of a clear
analytical framework also exacerbates the risk that political considerations play an outsized
influence in SPR releases.
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OPTIMIZING THE SPR
There is a high degree of uncertainty about the ideal size of the SPR, as discussed previously.
The cost-benefit analysis depends on a number of assumptions and, importantly, on the level
of risk tolerance of the decision makers. If the likelihood of severe oil supply disruptions is
lower, then the incremental SPR barrel is less valuable. Just as the risk of Hurricane Sandy is
lower than the risk of minor flooding, the question for policymakers is how much “insurance”
they want to buy against extreme oil supply disruption events. There is no “right” answer to
the question of how big the SPR should be.
The decision of how to size the SPR can also be affected by other considerations such as
strategies to reduce the cost of the SPR while simultaneously maximizing its benefits. In other
words, the appropriate question for policymakers should not be seen in terms of a binary
choice between keeping the SPR whole or reducing it (or eliminating it altogether). The SPR,
including both the actual oil reserves and the storage facilities holding them, is a valuable
asset. The question should not be whether to keep it or liquidate it but rather how to leverage
it more efficiently—and how to make it pay for itself.
Current plans to sell off part of the SPR typically see the reserves as an opportunity cost:
the reserves tie up significant amounts of capital (in addition to generating maintenance
costs) that could be better used elsewhere. While there is value in stored oil, this view misses
the opportunity cost of disposing of the reserves: drawing down the reserves essentially
squanders the huge commercial and strategic value of the storage capacity of the SPR
caverns. For emerging-market nations currently in the process of establishing their own
strategic reserves, building the required storage capacity is a formidable hurdle.
Inventory monetization, joint stockholding, and the internationalization of the US SPR are
only a few possible ways in which America could reduce the costs and increase the benefits
of its strategic stocks. All require further study beyond the scope of this paper but are worth
considering as ways to optimize the SPR’s value and lower its costs.

Self-Financing
Stockpiling oil—publicly or privately—is a costly business; the operating costs of SPR facilities
alone amounted to about $174 million in 2014, the latest year when detailed accounts of SPR
operations are available.118 Inventory monetization is a relatively simple method to extract
value from unused inventories, which is routinely used by private market participants across
the oil and gas supply chain. Using a risk-free approach, the federal government could cover
the entire operating cost of the current SPR capacity by monetizing a relatively small portion
of the crude oil in strategic storage.
Based on the shape of the futures curve in mid-December 2017, the government could lock
in a roughly $2.5 per barrel backwardation in the curve a year into the future by selling crude
(on paper) in December 2017 at today’s higher prices and buying an equivalent amount
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for December 2018 at the lower forward price. Subtracting transaction costs and the bidask spread that a derivative trader would demand as compensation would still leave the
government with more than $2 of net profit on every barrel transacted in this manner.
In the opinion of some oil traders,119 the federal government could monetize between 50
and 100 million SPR barrels each year without materially impacting market liquidity and
compressing 12-month time spreads in the futures market. This would be more than enough to
cover the operating and maintenance cost of the SPR.

Joint Stockholding
Japan and South Korea have found innovative ways to manage and reduce the costs of
strategic costs: they rent out storage capacity at some of their strategic tank farms at
discounted rates to Middle Eastern exporters, in exchange for first drawing rights by the host
country in case of emergency. Oil held under joint stockholding agreements can thus be
classified as both commercial and strategic storage, offering advantages for both parties.120
Kuwait and South Korea signed the first Middle East–Northeast Asia joint stockpiling deal
in 2006. Several similar deals have followed, by which the national oil companies of Saudi
Arabia, Kuwait, and the UAE have stored crude in South Korea and Japan. In December 2016,
India struck a similar agreement with the UAE.
Joint oil stockpiling agreements achieve two objectives simultaneously. On the one hand,
net oil-importing countries enhance their respective SPR at low cost by not buying crude
oil up front but retaining the preemptive right to purchase it in case of a disruption. On the
other hand, oil exporters enjoy free or cheap storage facilities within close proximity to large
consuming countries and can take advantage of the flexibility of having short-haul crude
on offer to both their term contract clients and to other crude oil refiners that are not term
clients. As Tilak Doshi and Sammy Six have noted, “Joint oil stockpiling offers a platform for
opportunistic access to Asian spot markets, an important consideration…in the current low oil
price environment.”121
Despite rising domestic crude production, the United States remains a substantial gross
importer of crude oil. That is because some of its largest refineries were configured to run
relatively heavy sour crude grades for which no equivalent grades are produced domestically
on a large enough scale. Gulf Coast refineries import large amounts of heavy and extra-heavy
Venezuelan and Mexican crude, as well as medium sour grades from Iraq and Saudi Arabia.
Midwestern refineries largely run on Canadian heavy crude oil piped across the border. For the
United States, concluding a joint stockpiling agreement with a Middle Eastern exporter would
be a break from tradition. Saudi Arabia does, however, have a track record of prepositioning
crude oil in Caribbean storage terminals. Given the considerable risks to Venezuelan oil supply
today, entering into a joint stockpiling agreement with Saudi Arabia at SPR facilities might
make good commercial sense. Striking a mixed commercial-strategic deal for prepositioning of
Canadian crude at SPR caverns in the US Gulf might also make sense under the right conditions.
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Internationalizing the SPR
While the joint stockpiling agreements signed by Japan, South Korea, and India with Middle
Eastern oil exporters offer an interesting model, other innovations may be considered that
would expand this model to joint stockpiling between oil importers. For Asian countries,
building strategic storage facilities is an expensive proposition and a considerable hurdle
to establishing strategic reserves. The United States may consider making its SPR storage
capacity and strategic crude stocks available to third countries such as India or ASEAN
nations for use in an emergency. If the SPR is to be used to manage price risks rather than to
plug a physical hole in US oil supply, then the ownership of the stocks becomes a secondary
consideration. Furthermore, if the ultimate beneficiaries of SPR draws are third-party nations
(whether directly or indirectly, by redirecting to other countries shipments that would
otherwise have been United States bound), then those recipient nations might as well be the
original owners of the stocks.
Thanks to rising domestic shale output, the United States is on track to become the world’s
leading energy superpower in many ways. The US Gulf Coast is already emerging as the
world’s biggest energy hub supported by a dense network of import and export terminals and
associated facilities.122 In just a few years, the United States has turned from the world’s largest
importer of refined products to its larger exporter. Crude exports recently reached 2 million
b/d. LNG exports are on the rise. Far from making the SPR irrelevant, this growing energy
“dominance” provides the United States with the opportunity to turn its SPR into yet another
tool of energy influence, at the service of both its commercial reach and its soft power. The
globalization of the oil markets, led by the United States, calls for the internationalization of
energy security and the globalization of strategic reserves. Thanks to its vast, unmatched
SPR storage capacity, the United States is well positioned to support international efforts to
stabilize oil markets. Moreover, the United States benefits from this international cooperation
through the volumes other nations contribute to smoothing price spikes that US consumers
would otherwise face. And the United States benefits from the ability to call on partners’
strategic supplies when our own production or infrastructure is disrupted, as seen during
Hurricanes Katrina and Rita.

Product Reserves
Unlike most of its IEA partners, the United States holds most of its strategic petroleum
reserve in the form of crude oil. Two tiny product reserves, the 2-million-barrel Northeast
Home Heating Oil Reserve (NEHHOR) and the 1-million-barrel Northeast Gasoline Supply
Reserve (NGSR), were established on the US East Coast in 2000 and 2014, respectively. It
has been argued that the United States would benefit from shifting more of its SPR stocks
from crude oil to products, as Japan did after the Great Earthquake and Tsunami of 2011
and in line with the prevalent European model of strategic oil reserves.123 While holding
higher product inventories could in theory help it respond swiftly to domestic disruptions
(weather-driven or otherwise) and bridge the initial short-term supply gap until market
mechanisms correct temporary imbalances, the case for product reserves in the United
States is not straightforward.
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Holding product inventories for short-term “surgical” stop-gap purposes carries a greater
moral hazard risk than carrying crude reserves to address major disruptions. There is a
significant risk that industry and market participants would perceive the existence of local
government-owned product stocks held for such a specific purpose as relieving them of
the responsibility of carrying adequate precautionary stocks. A product reserve would thus
in effect simply shift product inventories from the private to the public sector. The reserves
would become for all practical purposes a form of subsidy provided to industries at taxpayers’
expense without clear public benefit. Product stocks also carry a higher risk of being used for
political purposes when politicians are worried about high pump prices, given the more direct,
local nature of their impact on gasoline prices.
On a per-barrel basis, holding distributed product reserves would entail much greater costs
for the government than holding the current crude SPR in salt caverns. Product stocks would
likely have to be held at above-ground tanks leased from storage operators or at governmentowned facilities that would have to be constructed for that purpose at great expense. Both
the construction costs and the operating costs of a substantial product reserve would
considerably exceed the range of current SPR expenditures.
During the energy transition, a complicating factor in holding product stocks would be
the uncertain future composition of the demand barrel. The considerable uncertainty that
clouds the outlook for oil demand in general is arguably even greater when it comes to the
distribution of demand by type of refined products. Although discussions of peak oil demand
have so far largely focused on passenger vehicles, those only account for roughly one quarter
of global demand (albeit a higher share in the United States). Other sectors of economic
activity and types of energy consumption could in fact experience a faster reduction in oil
demand than passenger cars. Whether peak demand would likely cause gasoline or diesel
consumption to fall first is a matter of speculation. Investments in large inventories of gasoline,
jet fuel, marine bunkers, or diesel could end up being misplaced depending on the specific
trajectory of demand for those products. The refining system would presumably have more
flexibility to address shifts in the composition of the demand barrel than the administration of
the SPR. Given the massive refining capacity of the United States and the refining industry’s
long experience in adjusting product yields to market conditions, managing variances in
product demand is presumably best left to market participants. As the world’s largest net
exporter of refined products, and indeed one of the very few IEA member countries (with
the Netherlands, but on much greater scale) to be a large product exporter, the United States
would presumably not derive the same benefits from holding its emergency oil stocks in the
form of refined products as most of its IEA partners.
Although the Obama administration created a refined product reserve in the Northeast, there
was much disagreement within the administration about the merits of product reserves,
including for the reasons above. In 2011, the Department of Energy carried out an extensive
study of the costs and benefits of building a refined product reserve in the Southeast. This
was motivated by several experiences in the last decade when pump prices soared and
some localities faced shortages after hurricanes or pipeline outages because the Southeast
is dependent on refined product supply from the Gulf Coast transmitted via the Colonial
pipeline. A hurricane that wipes out Gulf Coast refining capacity or a pipeline outage can have
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severe impacts on the US Southeast. This was evident last year when the Colonial pipeline
shut down after Hurricane Harvey. The DOE’s 2011 study was never finalized and published,
but the draft found the benefits of a refined product reserve would outweigh the costs and
that such a reserve would reduce the average gasoline price rise by 50–70 percent in the
weeks after a hurricane.124 In 2015, the DOE again studied the feasibility of a product reserve
in the Southeast and West Coast. The DOE again did not finalize the results of that study or
publish them. Because consensus could not be reached in the administration, the conclusions
were excluded from the DOE’s 2016 review of the SPR.125
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LESSONS LEARNED FROM PAST
SPR RELEASES
Evaluating the effectiveness of the SPR requires not only an evaluation of the arguments
proffered for and against it but also an actual assessment of the evidence to date with actual
uses of the SPR.
US presidents under the Energy Policy and Conservation Act of 1975 have directed three
major releases from the SPR to date: during the 1991 Gulf War, during Hurricane Katrina in
2005, and in the aftermath of the Libyan civil war in 2011. Each of these releases took place
as part of a coordinated action among IEA member states. Given the lack of counterfactual
evidence, it is difficult to evaluate past uses of strategic reserves with any degree of certainty.
But to the extent it is possible to draw conclusions from the historical experience, the record
of previous SPR releases in terms of timeliness, effectiveness, and overall market impact
appears mixed at best.

1991 Desert Storm
The first major SPR release was authorized on January 16, 1991, by President George H. W.
Bush on the eve of Operation Desert Storm, the US-led military campaign against Iraq. As
part of a coordinated emergency plan adopted under the auspices of the International Energy
Agency, IEA member states agreed to make available up to 2.5 million b/d of additional oil to
the market for a period of 30 days—2.0 million b/d in the form of releases from strategic stocks
and 0.5 million b/d in the form of various demand side measures and fuel switching. Within this
framework, the United States agreed to draw down up to 1.125 million b/d—or a total of 33.75
million barrels—from its SPR and ship it to buyers within a 45-day delivery period. The Gulf War
ended relatively swiftly, and US bidders ended up buying only 17.3 million barrels—about half the
amount offered—from the SPR sale. By the time the last of the SPR shipments were delivered to
buyers in April 1991, hostilities had been ended for more than a month.
In the assessment of the US Department of Energy, the “partial drawdown…help[ed] restore
stability to world oil markets during the Persian Gulf War.”126 However, some critics of the SPR
believe that the 1991 release came much too late and had little actual impact on global oil
market dynamics.127
The initial oil supply shock that caught markets by surprise—and led to a doubling of oil prices
in short order—occurred more than five months before the United States and its partners
authorized the release of oil from the SPR. In response to the Iraqi invasion of Kuwait on
August 2, 1990, the UN Security Council adopted an immediate trade embargo within days,
resulting in a supply disruption of about 4.3 million b/d from Iraq and Kuwait combined.128
This represented a 7 percent supply loss at the time, and the 1990–1991 episode ranks among
the most severe oil supply disruptions to this day.129 In addition to the physical loss of Iraqi
and Kuwaiti crude from the global market, Saddam Hussein’s regime also threatened to attack
oilfields in Saudi Arabia shortly after the UN embargo.130
Oil prices responded sharply to the geopolitical turmoil in the Persian Gulf. WTI prices
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averaged $17 in June 1990, the last month before tensions started to flare up,131 but shot up
to $34 in September and $36 in October, before subsiding to $27 by December 1990. Daily
spot prices occasionally surpassed $40 as Iraq escalated its threats against Saudi Arabia
throughout the crisis. Though the 1990 oil shock was much shorter and much less severe than
the oil crises in 1973 and 1979, it nevertheless contributed to a US recession in 1990–1991132
and weakened economic activity across the OECD.133
The primary reason why the oil price spike subsided by the end of 1990 was the ability of
Saudi Arabia and other members of OPEC to ramp up production substantially following the
deep production cuts of the 1980s. Saudi crude production increased from 5.4 million b/d
in July to 8.4 million b/d by December 1990.134 Other members of OPEC added another 1.5
million b/d of production between July and December 1990, almost completely offsetting the
production losses from Iraq and Kuwait.135 Subdued demand amid a weak global economy
also played a role in restoring the market balance in the second half of 1990.136
At the same time, the decision whether to release oil from the SPR to mitigate the initial oil
supply shortfall in 1990 dragged on for months. The long delay between the actual outage
starting in August 1990 and the announcement of the actual release in January 1991 was
partly due to the time-consuming process of coordination among IEA member states and in
part due to the reluctance of the George H. W. Bush administration to use the SPR solely to
mitigate price increases in the absence of actual physical shortages in America.137 This pattern
of delay due to IEA coordination and internal deliberations would repeat itself and undermine
the effectiveness of SPR releases. According to one ex-post analysis of the 1990 oil crisis, it
became clear only “during the fall of 1990 that in a decontrolled market, physical shortages
are less likely to occur,” and the “expression of supply shortages comes in the form of higher
prices” instead.138 Other contemporary arguments against an SPR release emphasized the
need to preserve the SPR for a potentially longer and bigger supply disruption and the ability
of OPEC to make up for the shortfall thanks to its vast spare capacity at the time.139
The immediate price response to the announcement of the SPR release appears very
sharp; WTI prices dropped more than $10 (from $32 to $21) in a single day following the
announcement and remained relatively stable in the $20–$25 range throughout the US-led
military campaign.140 While the announcement probably had an initial psychological effect,
contemporary commentators attributed the sharp oil price drop in late January 1991 to other
factors—namely, to “optimistic reports about the allied forces’ crippling of Iraqi air power
and the diminished likelihood, despite the outbreak of war, of further jeopardy to world oil
supply.”141 A recent simulation by Newell and Prest indicates that the 1991 SPR release led to
a statistically significant—albeit short-term—reduction in prices and backwardation. However,
the authors note that it is difficult to distinguish the oil market impact of the actual SPR
release from that of the swift end to the Gulf War.142
The overall assessment of the 1991 SPR release is mixed. The decision to use strategic reserves
came months after a severe initial oil supply shortfall and price spike, at a time when additional
supply from OPEC had already replaced the missing barrels in full. The relatively subdued
demand for SPR barrels indicates that there was no physical shortage of crude oil at any point
during the US-led war against Iraq. By the time the last of the SPR shipments was delivered
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to US buyers, the Gulf War had been over for weeks. The observed price impact immediately
after the release was significant, but it is hard to attribute the January 1990 price drop solely
to the SPR release, as the quick conclusion of the war could soon have pushed prices down to
prewar levels even in the absence of an SPR release. If the Bush administration wanted to avert
a damaging price spike and a prolonged recession in 1990, then an SPR announcement could
have been much more effective in August 1990 during the early days of the crisis.143

2005 Hurricane Katrina
The second presidentially directed SPR release took place in the aftermath of Hurricane Katrina
in September 2005. Hurricane Katrina swept through the Gulf of Mexico and the US Gulf Coast
in late August 2005 and caused extensive damage to offshore oil and gas facilities, oil storage
terminals, pipelines, refineries, and electricity networks. In the immediate aftermath of Katrina,
almost the entire 1.5 million b/d of oil production remained shut down in the US Gulf of Mexico,
which accounted for 28 percent of US production at the time.144 More importantly, the hurricane
also disrupted 2.5 million b/d of refining capacity along the US Gulf Coast (14 percent of the
total),145 and a number of key crude and product pipelines, including the Colonial system,146
which supplies much of the US East Coast with refined petroleum products.147 Gasoline prices
spiked within days of the landfall, and in some regions along the Atlantic Coast, pump prices
increased by as much as 60–70 cents per gallon (or about 25 percent).148
Oil prices were already on an upward trajectory during much of 2005, so the oil price response
was somewhat muted during Katrina. WTI prices averaged $59 in the month before the
hurricane hit the US Gulf Coast and $65 on the week before the August 29 landfall in Louisiana.
WTI prices briefly touched $70 in the days after the devastation but quickly returned to the
$63–$66 range in the weeks after the disaster and below $60 by November 2005.
This time, the administration of President George W. Bush responded very quickly to the
disruption. Within 24 hours of Hurricane Katrina’s landfall, the Department of Energy
approved emergency oil loans (which are repayable in kind) totaling 9.8 million barrels to
refineries whose crude supply had been disrupted.149 In addition to the emergency loans,
President George W. Bush authorized a formal SPR drawdown on September 2, only four days
after the landfall. On September 6 the US Department of Energy offered 30 million barrels of
SPR crude for sale, of which 11 million barrels were eventually purchased by buyers. Together
with the emergency loans, the SPR released 20.8 million barrels during this episode.
The SPR release was once again part of a coordinated emergency response with the IEA. The
organization, as a whole, agreed to make up to 60 million barrels of oil available to the market
(inclusive of the 30 million barrels of crude offered from the US SPR), in the form of both
crude oil and refined products. Other IEA member states eventually sold 8.8 million barrels of
crude oil and 18.5 million barrels of refined products, much of which ended up in the US East
Coast.150 Much of the IEA-released product stocks ended up in the US East Coast, where a
large proportion of the fuel supply normally comes from Gulf Coast refineries.151
Of the three presidentially directed SPR releases analyzed here, the 2005 SPR sale is generally
considered the most successful. The response to the disruption came quickly and in full
coordination with the IEA, which proved critical in meeting looming fuel shortages in the US
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East Coast in particular. The crude and product volumes that were released as part of the
2005 sale started to hit the market in late September, around the same time when Hurricane
Rita once again disrupted the oil supply infrastructure along the Gulf Coast on a scale similar
to Katrina. Perhaps thanks to the well-timed intervention, Hurricane Rita had no discernible
impact on the oil price, and the gasoline price spikes were much more muted than during
Katrina even in the most vulnerable areas on the US East Coast.
At the same time, the 2005 release also highlighted some of the shortcomings and
vulnerabilities of the SPR itself. Crude oil proved less useful than refined products in an
emergency where refineries and product pipelines are also disrupted. As one ex-post analysis
put it, “If the SPR system contained petroleum products, in addition to crude oil, it is likely
that the subsequent increase of petroleum product prices would have been much smaller.”
152
Due to the concentration of the SPR sites along the hurricane-prone Gulf Coast region,
the SPR itself turned out to be vulnerable to weather damage. Two of four SPR sites were
shut down for extensive periods due to flooding and power outages during both Katrina and
Rita, though this did not prevent the DOE from proceeding with the scheduled SPR sales, as
some SPR sites remained operational during both major hurricanes.153 The 2005 release also
underlined the importance of international cooperation and the energy security benefits of
participating in the IEA’s emergency response mechanism.

2011 Libyan Civil War
The third major SPR release was authorized by President Obama in June 2011 in response to
the oil supply disruptions following the Libyan civil war. By February 2011, the Arab Spring
revolutions reached Libya, a major oil producer in North Africa with a total production of
about 1.6 million b/d before the uprising. As the country descended into a bloody civil war
and NATO launched air strikes against the Qadhafi regime, Libya’s crude production dropped
to around 0.2 million b/d by April and to close to zero by the summer of 2011.
The vast majority of Libya’s crude output was of light sweet quality, and prior to the civil
war, Libya had been one of the main providers of this high-quality crude oil to Southern
European refineries, notably in Italy and Greece. When Libya’s production collapsed in 2011,
those refineries found it prohibitively expensive to replace Libyan barrels with heavier, highersulfur grades that were available from other suppliers at the time.154 As a consequence of
the Libyan production outage, the price of Brent—another light sweet grade—rose especially
steeply, from an average of $104 in February to $123 in April. At the same time, light-heavy
spreads widened considerably, and the futures curve shifted into a steepening backwardation,
indicating that market participants perceived a temporary supply shock to the system.
A US diplomatic push for a coordinated release of strategic stocks started in March 2011, but
the lack of consensus among IEA member states on the need for an emergency response
prolonged the negotiating process by months. The IEA ultimately justified the coordinated
action on the grounds that it could help mitigate damaging oil price spikes in the second
half of 2011. Of particular concern was the possibility of further market tightening and price
increases in the third quarter of 2011, once refineries returned from seasonal maintenance
and demand picked up during the summer driving season.155 The failure of OPEC to agree

ENERGYPOLICY.COLUMBIA.EDU | MAY 2018 | 48

NEW REALITIES, NEW RISKS: RETHINKING THE STRATEGIC PETROLEUM RESERVE

on a production hike at the organization’s quarterly meeting in early June provided further
ammunition to the IEA to justify a market intervention,156 even though Saudi Arabia had
decided days after the failed OPEC meeting to unilaterally raise production by 0.7 million b/d
to 10 million b/d by July 2011.157
In a format similar to prior coordinated actions, the IEA announced on June 23, 2011, that
the organization would release a total of 60 million barrels of crude oil and refined products,
of which 30 million barrels would be offered for sale from the US SPR. On the same day,
President Obama directed a drawdown of the SPR,158 and the DOE offered 30 million barrels
of light sweet crude to prospective buyers. Contrary to previous SPR sales, this release was
oversubscribed, and the DOE eventually accepted bids for a total of 30.64 million barrels.159
Deliveries were completed by the end of August 2011. The sale of the other 30 million barrels
offered by IEA partners turned out to be less successful. By one estimate, only about 8 million
barrels of crude oil and refined products from IEA stocks were eventually sold, mainly because
two-thirds of the IEA barrels were made available via reduced stockholding requirements for
industry participants with no obligation to actually sell industry stocks.160
The assessment of the effectiveness of the 2011 SPR release is, once again, mixed. The
immediate effect of the announcement in June on spot and long-dated futures prices was
measurable but very short lived. Brent prices dropped from $114 to $105 within two days
following the announcement of the release on June 23, but prices were back above $110 in
less than a week and soon increased further, at times approaching $120 by in early July.161
The impact on long-dated futures prices was similarly transient. The price drop lasted
merely a week on the far end of the futures curve before long-term prices returned—and
then exceeded—pre-announcement levels.162 The slight moderation of Brent prices in the
second half of 2011 (from an average of $117 in Q2 2011 to $113 in Q3 and $109 in Q4) could, in
theory, be construed as a result of the coordinated SPR release. But in reality, this downward
shift of Brent prices was more likely driven by other dynamics, notably an increase in Saudi
production, the partial return of Libyan barrels to the market, and lower demand expectations
amid concerns about the health of the global economy. Even the IEA’s own assessment
attributed merely a short-term market impact to the coordinated release, which, according to
IEA deputy executive director Richard Jones, “played at least a partial role in helping avoid a
damaging price spike during summer 2011.”163
The measure had a somewhat more lasting effect in tightening light-heavy price spreads and
relieving the actual light sweet crude shortage in the European refining system for several
months. Ex-post analyses indicate that most of the light sweet crude that was released
from the US SPR was not merely transferred to private storage. Instead, the SPR crude was
primarily taken by domestic refiners in the United States, while American light sweet crude
imports (mainly from West Africa) were displaced from the domestic system and redirected
to Europe.164
While the release of light sweet crude oil from the US SPR appears to have been at least
moderately successful in preventing more damaging oil price spikes and throwing a lifeline to
struggling refiners in Europe,165 the actions taken by other IEA members had little discernible
impact on the market. As discussed previously, about two-thirds of the oil that other IEA
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members made available came in the form of reduced stockholding obligations of refined
products.166 European refineries were thus allowed to sell some of their mandated stocks in
the open market, but they were highly reluctant to release more products at a time when
refining margins were already depressed and fuel demand was chronically weak due to the
unfolding euro crisis.167
In some regards, the lessons from the 2011 release are the exact opposite of those from 2005.
During Hurricanes Katrina and Rita, US crude from the SPR proved of relatively little value,
as refineries and pipelines were also disrupted along the US Gulf Coast. The main bottleneck
was refined product supply along the East Coast, and product stocks released by IEA partners
played a key role in addressing these shortages. During the Libyan civil war in 2011, the
primary shortage was in light sweet crude, which the US SPR was well positioned to replace,
while the IEA product stocks that were made available as part of the release in addition to
light sweet crude were of little use for market participants.168
The Libyan experience is also instructive of another benefit the SPR offers. Because the
Obama administration pushed the IEA to use the SPR, despite other IEA countries’ reluctance,
in a situation in which its necessity and impact were highly debated, the market perceived
that the Obama administration may be “trigger happy” when it came to the SPR. The Obama
administration saw little reason to dispel this perception. Indeed, the following summer in
2012—an election year—many analysts were led to believe that the United States might release
oil from the SPR if prices broke $120 per barrel. In the summer of 2012, both the G-20 and
the G-7 issued statements, which signaled that they might tap strategic stocks if necessary.169
Policymakers sent numerous other signals to this effect, as well, such as the reported
conversation in March 2012 between President Obama and UK prime minister David Cameron
about using oil stocks.170 This experience demonstrates how the very existence of the SPR
and perceptions about its potential use can affect prices by tempering the enthusiasm of
some market participants to take long positions in the oil market.171 And the impact of those
perceptions and how they could be shaped by subtle signals from the administration is
something policymakers are well aware of.
Taken together, the experience with these three SPR releases is mixed. But a lesson that
comes across clearly from all is that in order to be effective, SPR releases should be rapid,
and the mix of petroleum released should be targeted to the nature of the disruption. Speed
requires ongoing collaboration and exercises among IEA and non-IEA members, as well as a
shared understanding of the SPR’s purpose. It also requires building expertise in oil markets
within the administration.
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CONCLUSION
Sweeping changes in the US and global oil markets call for a reexamination of the US
Strategic Petroleum Reserve, an institution born of the first oil shock of 1973, which was
rooted in a vastly different oil market than today’s. So far, the policy debate around the SPR
has been narrowly limited, yet far-reaching decisions have already been taken to sell off much
of the reserve over a 10-year period.
These decisions are shortsighted and could prove detrimental to US interests and the global
economy. They are based on the expectation of continued increases in US oil supply, a
commonly held view that extrapolates from recent trends but that remains uncertain. They
ignore the significant increases in supply risks facing both US and global markets. Those
include, but are not limited to, political turmoil or state collapse in major oil producing
nations; the increasing likelihood of catastrophic extreme-weather events capable of
crippling production in the United States and elsewhere; and the potential for a disorderly
energy transition away from oil, if concerns over stranded assets and peak demand lead to
underinvestment in production capacity, supply shortfalls, and disruptive price spikes.
While US net crude import requirements have been declining, the SPR remains a useful buffer.
Although this was not the intent of its founders, the SPR holds great promise as an energytransition resource to help smooth out a potentially bumpy decarbonization path and cushion
against extreme weather events, the likelihood of which will only rise due to global climate
change. Its vast caverns and the stocks held in them constitute a highly valuable asset that
ought not to be squandered. They could be used as an economic tool to help manage oil price
shocks and as a tool of energy diplomacy to exercise soft power and project international
influence. The SPR is as unique and distinctive of the United States as the strength and agility
of its shale industry.
Assessing the right size of the US SPR is, in some ways, an impossible task. Although many
think of it as too large when measured against the conventional benchmark of US net import
requirements, it could equally be described as too small compared to the scope of the
emerging threats facing the US and global oil markets. While the opportunity cost of holding
SPR barrels is high, the question of the right size of the SPR would be less important if the
costs of maintaining it could be significantly reduced.
Rather than focusing on monetizing the strategic reserve, a one-time gain offset by the
cost of squandering the storage asset represented by the SPR sites, policymakers should
concentrate instead on ways to make more out of the SPR and better leverage this highly
valuable asset. Since the 1973 oil shock that led to its creation, US and global oil markets
have become deeper and broader, more global, and more sophisticated. These changes in
market conditions do not call for the liquidation of the SPR but rather for improvements
in SPR management. Policymakers ought to focus on ways to manage the SPR efficiently,
minimize its operating costs, and enhance its value as a tool of international cooperation and
instrument of soft power.
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Several pathways to enhance SPR management ought to be explored. The entire SPR
maintenance and operational budget could be self-financed by the monetization of SPR
inventories through simple management techniques familiar to oil traders and commercial
operators. Additionally, the United States may consider entering into joint stockpiling
agreements with oil exporters from the Middle East and elsewhere. Finally, the United States
could consider leasing SPR storage capacity to major oil-importing countries such as India
or ASEAN nations, many of which have been slow to build their own reserves due to the high
initial cost of building storage capacity.
To be effective, the US government should develop an SPR policy that articulates its
philosophy around the use of the SPR—what risks the SPR is aimed at addressing and what
metrics the government should consider when determining whether to release stocks. This
may reasonably change from administration to administration, to a degree, and each new
administration should undertake the exercise. Ideally this should be publicly communicated,
although there may be arguments for leaving markets and other producer countries uncertain
about an administration’s strategy of SPR use. Even if not articulated publicly, it should be
openly and directly discussed with other IEA members to build shared understanding of the
value and purpose of strategic crude and product stocks and thus allow for swifter action
than we have seen in the past to respond to disruptions. The speed of SPR actions is perhaps
the best indicator of the effectiveness of a release.
Oil supply disruptions lead to economic harms, the social costs of which no individual oil firm
has an incentive to safeguard against. Thus, a market failure exists that justifies the role of
government in offsetting supply disruptions. Ultimately, the question facing policymakers is
this: Would the one-off proceeds from SPR oil sales and the associated cuts in maintenance
and capital costs more than offset the heightened risk exposure of reducing or eliminating
the SPR? And how might that tradeoff look different if better management could trim the
SPR’s already low operating costs? While the answers to those questions may not all be
straightforward, certainly neither is the case for liquidating the reserve. Given the level of
ambiguity about future oil market trends, the changing nature of supply risks to the oil
market, and the risk of increased volatility in a period of a highly uncertain energy transition,
policymakers would be well advised to proceed with caution rather than sell off the nation’s
oil security arsenal.
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APPENDIX
The Energy Policy and Conservation Act of 1975 (EPCA) defines the circumstances under
which the SPR may be used.172 Generally, there are three possible types of drawdowns
envisaged in the EPCA:
●

Full drawdown: Section 161(d) of the EPCA provides the president with full drawdown
authority to respond to a “severe energy supply interruption” or to meet US obligations
toward the IEA.

●

Limited drawdown: Section 161(h) of the EPCA grants the president limited drawdown
authority to prevent or address a less severe “domestic or international energy supply
shortage” that is nevertheless “of significant scope or duration.” This authority is limited to
a release of no more than 30 million barrels for a maximum of 60 days, and it is subject to
a requirement of keeping at least 500 million barrels in the SPR.

●

Test sale or exchange: Section 161(g) of the EPCA provides authority to the secretary
of energy to conduct a test sale or exchange as part of the continuing evaluation of
drawdown and sales procedures. This authority is limited to a release of no more than 5
million barrels.
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