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EXECUTIVE SUMMARY

In recent months, Iran has responded to rising tensions with the United States—particularly
the US launch of the “maximum pressure” campaign against [ran—by attacking oil tankers and
infrastructure in the Persian Gulf region around the Strait of Hormuz (the Strait). These actions
have been designed to signal to the United States, the Gulf states, and the international
community that the American strategy of strangling Iran economically will not be cost-free,
and to Saudi Arabia in particular that it is highly vulnerable to Iranian retaliation.

As the Strait of Hormuz is one of the world’s most critical energy chokepoints, the implications
of Iran’s efforts merit close scrutiny and analysis. This study was designed to examine three
scenarios for military conflict between Iran and the United States and assess the potential
impacts on global oil prices—as one specific representation of the immediate economic
impact of conflict—as well as broader strategic implications. The three scenarios are:

1. Increasing US-Iran tensions that ultimately lead to a new “Tanker War” scenario similar
to the conflict of the 1980s, in which Iran attacks potentially hundreds of ships in the
Persian Gulf and Gulf of Oman over a prolonged period while also launching missiles at
Gulf oil infrastructure.

2. An escalation of tensions between Iran and the United States in which Iran significantly
increases the scope and severity of missile attacks directed at major oil and energy
infrastructure in Saudi Arabia and the UAE.

3. A major conflict between Iran and the United States that includes damage to Gulf oil
infrastructure and a temporary closure of the Strait of Hormuz.

Its main conclusions are:

e The risk of a major military confrontation between the United States and Iran has
increased in recent months but still remains relatively low, as neither the United States
nor lran wants war.

e That said, the September 14, 2019, attack on the Abgaig and Khurais facilities was a
strategic game changer and shows that the biggest risk is a prolonged, low-intensity
military conflict. The fact that Iran was willing to conduct such an attack was a surprise
to most analysts and to the US government and its Gulf partners. The level of accuracy
it showed in the strike demonstrated a technical proficiency the US government and
outside analysts did not believe Iran had.

e In the more moderate and likely conflict scenarios, increasing tensions between the
United States and Iran are unlikely to dramatically affect global oil prices.

e The most profound costs in the more likely scenarios are not energy-related but
security-related. Even in the less escalatory scenarios, the United States would be
forced into long-term deployments of a large number of air and naval assets that
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would need to remain in the Middle East for years at a cost of billions of dollars.
Such deployments would take away resources that would otherwise be dedicated
to managing great power competition with China and Russia. In the more extreme
conflict scenarios, major loss of life and an even bigger and longer-term American
military deployment would be expected.

e In the lower likelihood scenario of a major military confrontation between the United
States and Iran, global oil prices would be dramatically affected, though price impacts
would not be prolonged.

e All assumptions about the potential impacts on oil prices are based on the supposition
that the United States protects global shipping lanes, but that theory deserves further
scrutiny. For more than a generation, the United States has viewed securing global
shipping lanes that are critical for commerce and energy as a core vital interest.

But given the isolationist tendencies in the United States and President Donald
Trump’s attitude that America should stop underwriting the defense of its allies, it is
conceivable he may choose not to respond in the types of scenarios described in this
paper or demand that countries most dependent on oil trade from the Gulf—most
notably China—step up instead.

e Another wild card for oil prices in a major crisis scenario would be President Trump’s
unpredictable policies regarding the Strategic Petroleum Reserve. Typically, an
administration would be expected to coordinate an international response with the
International Energy Agency (IEA) to release the SPR of a number of countries, but
this cannot be assumed in the current administration.

Though these conclusions are to some extent comforting, the authors acknowledge that a
key issue with any analysis of this situation is the unpredictability of the United States. In the
present moment, neither US adversaries nor partners know quite what to expect—and, for
that matter, neither does the US government or its observers.
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INTRODUCTION

In recent months, Iran has responded to rising tensions with the United States by attacking oil
tankers and infrastructure in the Persian Gulf region around the Strait of Hormuz (the Strait).
The Trump administration has ramped up its “maximum pressure” campaign against Iran and
driven down Iranian oil exports in an effort to wring concessions from Iran. Iran has responded
with attacks at Fujairah Port in the United Arab Emirates (UAE) in May 2019, in the Gulf of
Oman in June, and on Saudi oil infrastructure facilities in September. These actions have been
designed to signal to the United States, the Gulf states, and the international community that
the American strategy of strangling Iran economically will not be cost free and to Saudi Arabia
in particular that it is highly vulnerable to Iranian retaliation.

The United States Energy Information Administration (EIA) refers to the Strait of Hormuz as
“the world’s most important chokepoint.”’ Almost one-third of all global oil and petroleum
product exports pass through the Strait of Hormuz daily. Additionally, more than one-fourth of
all global liquid natural gas exports and various consumer goods pass daily through the Strait.?

It is precisely this importance that has allowed Iran to use threats to the Strait of Hormuz

as a bargaining chip in international politics. From a defensive posture, the threat to “close
the Strait” and throw global oil prices into disarray is the closest option Iran has to a nuclear
option. Iran’s actions in the Strait of Hormuz are also offensive. Brinksmanship in the Strait
of Hormuz creates an opportunity for Iran to gain leverage on the world stage. But actually
closing the Strait is equivalent to a nuclear option that Iran’s leadership is likely to employ
only if it felt that the regime was under threat.

Still, it is important to ask what happens if tensions do get out of control. Even though neither
the United States nor Iran wants a major military confrontation, the two countries may blunder
their way into one. Both sides have a poor track record of understanding each other’s redlines
and escalation ladders. The lack of direct channels of communication further increases the
likelihood of a conflict neither wants. Indeed, in June 2019, the United States nearly bombed
targets inside Iran after Iran shot down an American drone.

This study examines three scenarios for military conflict between Iran and the United
States (see table 1) and assesses the potential impacts on global oil prices—as one specific
representation of the immediate economic impact of conflict—as well as broader strategic
implications. The three scenarios are:

1. Increasing US-Iran tensions that ultimately lead to a new “Tanker War” scenario similar
to the conflict of the 1980s, in which Iran attacks potentially hundreds of ships in the
Persian Gulf and Gulf of Oman over a prolonged period while also launching missiles at
Gulf oil infrastructure.

2. An escalation of tensions between Iran and the United States in which Iran significantly
increases the scope and severity of missile attacks directed at major oil and energy
infrastructure in Saudi Arabia and the UAE.
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3. A major conflict between Iran and the United States that includes damage to Gulf oil
infrastructure and a temporary closure of the Strait of Hormuz.

The good news is that it would take a serious conflict to dramatically affect oil prices over a
substantial period of time. Even a conflict similar in scope to the 1980s Tanker War—in which
190 international oil tankers were attacked over the span of four years—would have only a
marginal impact on global oil prices. If [ran were to also use its missile arsenal to scale up
attacks on oil facilities in Saudi Arabia, the UAE, or other Gulf Cooperation Council states,
the effects on oil prices would be more disruptive. In many cases the price shift would not be
dramatic, and the market could recover relatively quickly. The key determinants would be the
size, scale, and effectiveness of the attack as well as the oil price and market dynamics at the
time in question.

If, however, in the most extreme scenario, Iran and the United States were to engage in a
major military conflict, effectively closing the Strait of Hormuz and causing significant damage
to oil infrastructure in the Gulf, the impacts on oil prices would be more significant. Upward

of 20 million barrels per day would go off the market and would have to be compensated for
with the release of International Energy Agency (IEA) Strategic Petroleum Reserves (SPR).
Assuming a price of $65/barrel precrisis, oil prices could still rise to $175-$200 per barrel in
the immediate aftermath before dropping to $110-$170 after one month, $95-$125 after six
months, and $80-$100 after a year.

Despite these dire scenarios, a key conclusion from the authors’ analysis is that the impacts on
oil prices from a US-Iran crisis in the Gulf are significant but potentially overestimated by experts
and policy makers who view Iran’s ability to close the Strait as a major source of leverage. It is
only in more extreme scenarios that a dramatic shift in oil prices is seen, and in those scenarios,
significant security concerns and a severe public reaction would also be seen. The good news is
these scenarios are also the least likely as none of the parties are interested in pursuing massive
escalation and have shown little will to do so even as the crisis in the region has worsened.

That said, there are a number of profound negative implications that come from a major war
between the United States and Iran. First, the reason the implications for the oil market would
be so limited is because the authors assume the United States would be willing to invest
tremendous military resources to protect the international oil market. But this is obviously a
huge cost in itself. In the aftermath of a conflict, the United States would likely be forced to
maintain a significant air and naval presence in the Persian Gulf in perpetuity, undermining
efforts to refocus American military power on great power competition with China and Russia
and costing the US taxpayers billions.

Moreover, it is unclear what this administration’s unpredictable, often isolationist strategy
might mean for both a unilateral release of the United States’ SPR and collective release of
I[EA member states’ strategic reserves. Since the biggest consumers of Middle Eastern oil are
in Asia, the Trump administration might choose to not release the SPR and instead pressure
China to make economic concessions elsewhere. It might also demand that South Korea and
Japan cover the bill of the American military intervention. Or the administration could go a
step further and, in an extreme scenario, refuse to intervene militarily, believing the US should
no longer be footing the bill for securing shipping lanes out of the Middle East because the
United States is not one of the major importers of Middle Eastern oil. Any of these steps could
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have unpredictable impacts on global prices and the broader international regime that has
been in place to try to insulate the global economy from oil supply shocks.

Finally, and most importantly, war is an ugly and unpredictable affair that often results in
unforeseen consequences and significant death and destruction. Thus, while the authors’
conclusion is that the impact on the global oil market from any such conflict might be less
significant than currently expected, the authors do not in any way believe that a war between

the United States and Iran is therefore advisable.

Table 1: Overview of conflict scenarios and implications for oil supply, price

Scenario

Description

Results

Supply impact

Price impact

Likelihood

Iran mines the
Strait and uses
other weapons
to limit access to
the Strait

loss, phasing
down over time

1. Significant Months- or years- | Long-term Small, Immediate, Already started
escalation long conflict increased US short-term limited at a low scale,
short of all- that escalates, deployment of fluctuations spikes due to | and certainly
out war similar to the naval, missile sentimental conceivable

Tanker War, defense, and reactions to if both sides

coupled with intelligence, small, short- continue to

limited missile recognizance, term supply escalate

attacks on Gulf and surveillance fluctuations

oil infrastructure | assets to the

on the scale of Gulf

the September

14, 2019, attack
2. Major Iran uses missiles | Previous scenario | 12-24 months Prices spike Less likely than
damage to to launch an plus significant of 5.5 million immediately the first scenario
Saudi or UAE | extensive strike damage at barrels per day | to $90-$120/ | but certainly
infrastructure | that successfully | Fujairah Port (bpd) oil loss, barrel, but plausible given

damages major and Abgaiq phasing down one-year the current

Saudi and stabilization over time to post-crisis fall | trajectory

UAE energy facility, requiring | zero to $65-$75/

infrastructure one to two years barrel

to return to full
capacity

3. Closure Previous scenario | Previous 4- to 10-week Prices spike Relatively
of the Strait plus a limited scenario plus loss of 24.8 immediately unlikely, unless
of Hormuz two- to four- 4-10 weeks of million bpd to $175-$200/ | we experience a
plus major week conflict in no passage of followed by barrel, and major escalatory
damage to which the United | tankers through | additional 9 one-year event or
Saudi or UAE | States destroys the Strait months to post-crisis fall | miscalculation
infrastructure | Iran’s naval 2 years of 5 to $80-$100/

capability but million bpd barrel

Note: Prices assume a predisruption $65/barrel Brent price.
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METHODOLOGY

This paper specifically focuses on actions Iran would take during a crisis that would
potentially have effects on the global oil supply and price. The authors began by designing
possible conflict scenarios based on their expertise and experience, a review of relevant
literature, and interviews with defense experts. After developing the military scenarios, the
authors interviewed oil analysts to ascertain the potential economic, oil supply, and oil price
implications of the different military scenarios.

The oil price calculations are the result of judgments from experts at the Columbia University
Center on Global Energy Policy, rather than a detailed supply-and-demand balance and oil
price model. In all scenarios, no US production response is assumed by the end of one year,
given insufficient pipeline and export capacity. In most of the scenarios, prices after the
disruption remain higher due to having a lower or nonexistent strategic stock cushion.

The scenarios in this paper are not designed to cover every aspect or possibility that could
occur in a conflict with Iran, but rather the actions that are deemed most worrisome and most
likely based on historical and current contexts and with a special emphasis on implications
for energy infrastructure. The authors recognize there are gradations among the scenarios
that are also possible, but the scenarios were laid out for analytical utility purposes. As such,
the authors recognize that conflict in the Strait of Hormuz would have profound implications
not just for the oil market but also the natural gas market and non-energy-related trade that
would have broader macroeconomic effects. But for analytical purposes, the authors have
decided to focus specifically on the oil market.

While the paper focuses on Iranian actions that affect the oil market, the authors recognize
that these Iranian activities would not occur in a vacuum. In addition to the activities
described within each of the conflict scenarios within this report, Iran would likely also
pursue actions such as proxy attacks on US and allied forces in places such as Iraq, Syria, and
Afghanistan; missile launches on US and partner bases in the Persian Gulf region; increased
attacks by Lebanese Hezbollah against Israel; terrorist attacks in Europe and potentially
beyond; and cyberattacks on US financial institutions.

Moreover, the paper also assumes that outside of the US military response described within
each scenario, the United States and its allies would also be engaged in diplomatic initiatives
and other activities designed to counter the Iranian actions and deescalate the crisis. The
paper assumes that all the key outside players, most notably Russia and China, continue to
emphasize the importance of regional stability and deescalation as their policies have in the
past and do not intervene on Iran’s side. And that while Saudi Arabia, the UAE, Israel, and a
number of European partners side with the United States, escalation dynamics are ultimately
driven by the United States and Iran. The authors also assume that the United States
continues to exercise its broad strategy of defending international access to and utility from
energy supplies from the Middle East. To the extent that this assumption is flawed, then it is
possible that a conflict could be more readily joined by the Iranians (confident that the United
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States has abandoned its position since the Carter administration as a defender of energy
security) and/or that the market effects could be far more severe.

Finally, the scenarios detailed in this report hypothetically take place over the next 12 to 18
months. As such, when discussing the effect of each scenario on the global oil supply and
global oil price, this report assumes a steady state on current economic trends, such as the
continuing prospect of recession, the continuing but managed US-China trade war, and a
relatively soft oil market. As long as the trends and pressures that it took to get oil prices

to $65 per barrel remain, the price increase predictions presented in this report under each
scenario would still apply. However, if market dynamics shift away from those built into the
scenarios—such as strengthening demand—then the price predictions included in this report
would no longer be accurate.
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BACKGROUND

Since President Trump came into office in January 2017, tensions between the United States
and Iran have continued to escalate. After a year of threatening to walk away from the Iran
nuclear agreement—known as the Joint Comprehensive Plan of Action (JCPOA), President
Trump withdrew the United States from the deal on May 8, 2018. For the next year, Iran’s
response was restrained as it focused on driving a wedge between the United States and the
other parties to the agreement (China, Russia, the United Kingdom, France, and Germany).
Iran did achieve some diplomatic victories in isolating the United States, but it could never
convert those political gains into economic benefits as the Trump administration reimposed
secondary sanctions that had been lifted as part of the JCPOA. Faced with the prospect of
losing access to the US financial system, international companies ceased investments in Iran.

The situation began to dramatically escalate in late April and early May 2019, when the United
States announced that it would no longer grant any waivers for importers of Iranian oil and
try to drive Iran’s oil exports to zero. At that point, Iran’s exports had already fallen from its
2018 peak of 2.8 million barrels per day (bpd) during the days of the JCPOA to approximately
500,000 bpd.® The threat to drive oil exports down further with an effort to get to zero
(experts estimated Iran would still be able to export 200,000-300,000 bpd) convinced Iran’s
leadership that it was under too great an economic threat and it was time to shift strategies.
Its new approach is to exact costs on the United States, its regional competitors across the
Gulf (most importantly Saudi Arabia and the United Arab Emirates), and the rest of the
international community in order to get economic relief.

On May 8, 2019, a year after President Trump’s decision to withdraw from the JCPOA,

I[ranian President Rouhani announced that Iran would begin walking away from some of its
commitments to the nuclear agreement—an approach it has pursued in the months since.
Within days, four oil tankers in the UAE’s Fujairah port were sabotaged in attacks that

were almost certainly conducted by Iran. Then on June 13, a Japanese-owned ship and a
Norwegian-owned ship, flagged by Panama and the Marshall Islands, respectively, were struck
in the Gulf of Oman. This act was particularly brazen as Japanese Prime Minister Shinzo Abe
was in Tehran in an effort to deescalate the crisis. In both cases, Iran deployed deniable mine
attacks using limpet mines that can be attached to the sides of ships. Iran placed the mines
above the waterline of the ships, thus intending to not cause fatalities, sink the ship, or cause
a major environmental disaster.* Seven days later, Iran shot down a US Global Hawk drone
with its air defense systems, nearly leading to an American retaliatory strike that was called
off at the last minute.®> And on July 19, Iran seized the British flagged tanker Stena Impero in
response to the British seizure of an Iranian tanker headed for Syria in British territorial waters
next to Gibraltar.

Iranian proxies in Yemen have also used missiles and unmanned aerial vehicles (UAVS) to
attack Saudi pipelines and other oil facilities thus far without causing significant damage. In

a May 14 attack, armed drones struck two Aramco pumping stations, causing a temporary
shutdown of the East-West Pipeline. The attacks caused a small fire and minor damage at one
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pumping station but did not disrupt oil output or exports of crude and petroleum products.®

The tools used in these operations have been relatively inaccurate and are unlikely to lead to
major damage, but they have certainly raised international concern.

Tensions seemed to cool throughout August with speculation that the United States and

Iran were engaging in direct negotiations. But then on September 14, Saudi Aramco facilities
at Abqgaiq and Khurais were attacked using UAVs and cruise missiles. The attacks damaged
numerous storage tanks and a processing train in Abqgaig.” While the attack was initially
claimed by the Houthis, Secretary of State Michael Pompeo was quick to blame Iran® and
called the attacks against Saudi Arabia an “act of war.”® France, the UK, and Germany have
also since come out and blamed Iran for the attack. It is highly unlikely that the Houthis would
have the capability to pull off this type of strike, which was almost certainly conducted by Iran
and launched from Iranian territory.

The attacks represented a major escalation and stunning strategic surprise. The first surprise
was that Iran would actually conduct such a brazen attack. The second was the capability that
it showed. Iran was able to fire cruise missiles and UAVs that went north and crossed over land
via lrag or Kuwait, essentially circumventing the American and Saudi air defenses, which were
pointed south and based in the Persian Gulf, from where an Iranian attack was assessed to be
much more likely to come.”® Moreover, the level of accuracy associated with the strikes was
unlike anything seen before from Iran, hitting pinpoint targets in Abqgaiqg. This strike is now
forcing an entire reevaluation of both Iran’s missile capabilities and intent.”

Iran’s escalation in the Gulf region is meant to send a message to the Gulf states that if they
continue to encourage the United States to cut off Iran’s oil sector, Iran will take actions

to harm their ability to export oil. The message to the United States is that the “maximum
pressure” campaign is not without costs, and if the United States seeks to pursue this
approach, lran will take steps that have a negative impact on the global economy. As for
the rest of the international community that supports the JCPOA, the message is also clear.
Political support is not enough. If they will not buy oil from Iran or provide it any economic
relief, Iran will threaten their oil supplies and raise global prices.

The American response began on May 5, 2019, with the announcement by National Security
Adviser John Bolton of a deployment of the USS Abraham Lincoln Carrier Strike Group to the
Gulf. The United States has also deployed additional Patriot missile defense batteries to the
region and strike aircraft to Al-Dhafra Air Base in the UAE and Al-Udeid Air Base in Qatar. In
June, in the aftermath of the Iranian attack on the American drone, President Trump ordered
a retaliatory strike against the military facilities in Iran from which the missile that downed
the Global Hawk was launched, before pulling back at the last minute.”? Then, in July, the US
military announced that it would develop Operation Sentinel—a multinational maritime effort
to protect shipping through the Strait of Hormuz (the Strait) and other sensitive locations in
the Gulf of Oman and Persian Gulf.”® Meanwhile, the UK has attempted to corral a European
operation to protect international shipping in response to the seizure of its tanker. While

the British initially avoided joining the American operation for fear of being dragged into a
conflict and being seen as supporting the US withdrawal from the JCPOA, after failing to
garner support from other European nations, the British have now joined the United States—
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along with Bahrain and Australia, and after the most recent Aramco attacks, Saudi Arabia and
the UAE—in patrolling the Strait of Hormuz."* Meanwhile, in response to the attacks at Abgaig,
the United States has also announced that it will be bringing more troops and defensive
capabilities into Saudi Arabia and the broader region.”

The bottom line is that tensions in the Strait of Hormuz and Persian Gulf have hit their highest
levels in years. In this environment, it is critical to reassess the potential implications for the
global oil market and the global economy if a major conflict were to break out. Assumptions
about those impacts and what they may be in the event of a US-Iran conflict could play a
central role in driving decisions about war and peace. This paper first explains the importance
of the Strait of Hormuz and oil infrastructure in the Gulf region. It then summarizes the role

that Iran’s ability to threaten access to the Strait, and more broadly the oil infrastructure of its
neighbors, plays in its strategic calculus. After that, the paper dives into three possible scenarios
for a US-Iran conflict in the Middle East, the impacts of these conflicts for energy exports from
the region, and the implications for the global oil price and economy. Based on this analysis, the
paper then draws a series of conclusions and recommendations for policy makers.

The Role of the Strait of Hormuz in Global Oil Markets

The US Energy Information Administration refers to the Strait of Hormuz as “the world’s most
important chokepoint”® due to its geographic location, proximity to regional tensions, and
exports of oil. The Strait of Hormuz, located between Iran and an enclave of Oman, is a narrow
channel that connects the Persian Gulf to the Gulf of Oman. The Strait is 22 nautical miles
wide, but due to the large volume of traffic and shallow waters, there is only a 2-mile-wide lane
for through traffic to use in each direction, with a 2-mile buffer channel between these two
lanes.” The Strait is a key route for crude oil and other petroleum products to flow from the
Middle East to the rest of the world. It is the most efficient and cost-effective manner for Iran,
Irag, Kuwait, Saudi Arabia, the UAE, and Qatar to ship their oil and natural gas worldwide.®

Almost one-third of all global oil and petroleum product exports pass through the Strait of
Hormuz daily. On average, 18 million bpd of crude oil, 4 million bpd of petroleum products,
and over 300 million cubic meters (10.6 billion cubic feet) of liquified natural gas (LNG)
transited the Strait per day in the first half of 2018." Most of this crude and LNG is headed
for the Asian market, including China, Japan, India, and South Korea.?° While the United
States’ imports of Gulf crude oil have declined in the past decade, its imports of oil that pass
through the Strait of Hormuz still accounted for approximately 16 percent of US crude oil and
condensate imports in 2018 as well as 7 percent of total US petroleum liquids consumption.?
Regardless of the specific volume of these imports, the significance of the flow of crude—or
of a disruption to this flow—through the Strait is fundamentally important to the price of all
petroleum, refined product, and virtually all LNG bought and sold all over the world even if no
Gulf crude is involved.

There is no effective way to bypass the Strait of Hormuz and maintain the same exporting
capacity. A combination of spare pipeline capacity and Strategic Petroleum Reserves (SPR)
would offset some disruptions to supply. However, a serious disruption slowing traffic through
the Strait or halting it for any meaningful period of time would be able to significantly affect
the global oil market.
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Only two active pipelines bypass the Strait of Hormuz and transport oil from Saudi Arabia
and the UAE. The East-West Pipeline transports oil from Saudi Arabia’s Abgaiqg facility to its
Yanbu port on the Red Sea. The Abu Dhabi Crude Qil Pipeline transports oil from Abu Dhabi
to Fujairah Port on the Gulf of Oman. Altogether, the two pipelines’ capacity totals 6.3 million
bpd with 3.9 million bpd of that capacity already in use.?? The additional combined 2.4 million
bpd unused space falls far short of the 18 million bpd exported through the Strait.?®

Figure 1: Iran and the United States in the Strait of Hormuz

In addition to the spare capacity of the two pipelines, oil reserve stockpiles of consumer
countries could be called on in the event of a massive disruption to the global oil market.
Members of the International Energy Agency (IEA) are obliged to hold oil stocks equal to

at least 90 days worth of their net imports.?* Only three IEA members are net exporters—
Canada, Mexico, and Norway—and do not have stock obligations under the IEA. Many
member countries maintain stock levels above the IEA obligations, so that their use to address
domestic supply disruptions or other unilateral use does not mean they drop below the 90-
day threshold.

In the event of major global oil supply disruptions, the IEA helps coordinate a collective
response among member states to include the release of member countries’ SPR, demand-
restraint measures, petroleum product substitutions, the activation of spare crude oil
production, and the temporary relaxation of fuel quality and environmental standards.?®
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The United States, an IEA member, has an SPR with 644.8 million barrels of crude oil, as

of June 21, 2019.%¢ If the US president orders the sale of US SPR oil—either as a unilateral
response to a supply disruption or as part of a collective IEA response—the US Department of
Energy can be ready to begin delivering oil into the marketplace within 13 days and can then
pump oil at the maximum rate of 4.4 million bpd for up to 90 days. Alternatively, the oil can
be pumped at a rate of 1 million bpd for up to a year and a half.?’

The IEA also highlights to nonmember countries—for example, China, India, Indonesia, and
Thailand under its association program—the importance of maintaining oil emergency stocks
to be prepared in the event of a major supply disruption. During a major disruption, the IEA
would communicate with these countries as well and determine their willingness and capacity
to release additional reserve oil into the market during an IEA stock release.?® It remains to

be seen how this would play out in practice and how willing China and India would be in
coordinating the release of their SPR, but in theory this could offset much of the production
loss from the region.

Even with the coordinated release of strategic reserves, mismatches between the grades

of oil held in emergency stock by respective countries versus the grade they import from
the Gulf mean price disruptions could still occur. While the reserve is intended to be used in
times of emergency to mitigate the negative economic effects of a sudden supply loss, it is
not intended to offset a long-term disruption to the global oil market, such as a longer-term
conflict in the Persian Gulf and Gulf of Oman severely constricting the oil supplied via the
Strait of Hormuz.?°

Overall, it would actually be quite difficult for Iran to interrupt the supply of millions of bpd
from the region short of all-out conflict. During the Tanker War of the 1980s,%° only 2 percent
of oil tankers transiting the Strait were affected by Iranian attacks.®' As oil tankers are hard to
sink, less than a quarter of those were actually disabled. This relatively low risk of transiting the
Strait—especially in light of the more recent escalating tensions between the United States and
Iran—has already been taken into consideration in the global oil price.®? Without a dramatic cut
in supply from the region, it’s unlikely to see global oil prices rise, especially in an oil market
with downward pressure on prices due to an excess of supply and slowing growth in demand.

Iran’s Approach to the Strait of Hormuz

Iranian officials regularly threaten to “close the Strait of Hormuz” but have never acted on this
threat. In April 2019, Alireza Tangsiri, head of the Iranian Revolutionary Guard Corps (IRGC)
navy force, made a threat in the state-run Fars News Agency: “If we are prevented from using
it [Strait of Hormuz], we will close it.”** In December 2018, President Rouhani threatened to
close the Strait on Iranian state TV by saying, “If someday, the United States decides to block
Iran’s oil, no oil will be exported from the Persian Gulf.”** It is important to note that Iran
cannot technically “close” the Strait, but through a combination of actions such as mining,
launching coastal defense cruise missiles (CDCMSs), and small boat ship harassment, it could
raise the risks high enough to eventually create an environment where passage is uninsurable
or the costs and risks are so high that for all intents and purposes, the Strait is “closed.”

Iran uses its geographic position vis-a-vis the Strait as a bargaining chip in international
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politics. From a defensive posture, the threat to close the Strait is the closest option Iran has
to a nuclear option. The threat that Iran could throw global oil prices into disarray is useful

to deter potential adversaries, especially since it does not possess a nuclear weapon, and as
opposed to North Korea, another illicit nuclear proliferator, its conventional missile arsenal is
not capable of meaningfully threatening major population centers with a massive conventional
attack. But like the use of a nuclear weapon, actually taking this action would result in a
massive military response from the United States and its partners with broad international
support, which is why the threat itself is much more useful than acting on it. The only
exception would be if Iran truly believes its regime existence is threatened.

That said, similar to the nuclear arena, brinksmanship in the Strait of Hormuz creates an
opportunity for Iran to gain leverage on the world stage. Activities short of closing the Strait
act both as a demonstration of power and reinforcement of the deterrent, but they also
provide Iran with leverage to extract concessions from the international community. The most
famous example of this approach came during the Tanker War of the 1980s. Iran responded to
Arab and international support for Iraq in the Iran-lrag War by dropping mines and attacking
internationally flagged tankers. At the end of the war, ships from more than 38 countries

had been attacked, with a special focus on Saudi Arabia and Kuwait, who were two of Irag’s
strongest supporters.®®> More recently, Iran’s actions in the past few months again demonstrate
its effort to send messages to the world, to try to obtain relief from the Trump administration’s
maximum pressure strategy, and to build leverage for any future potential negotiations.

Another major factor that restrains Iran’s activity in the Strait is the export of its own oil. Iran
has some of the world’s largest proven crude oil reserves and proven natural gas reserves.
Most of Iran’s oil exports are shipped on tankers through Iran’s busiest port, Bandar Abbas,
located right in the heart of the Strait of Hormuz. In 2018, Iran’s petroleum exports accounted
for $60.2 billion in revenue, or more than 14 percent of its gross domestic product.® This
export provides the single most significant source of hard currency to the isolated regime, a
very powerful and vulnerable asset for Iran. Additionally, Iran relies on the Strait of Hormuz
for its own import of nonoil consumer and industrial goods, including food and medicine.
However, as the Trump administration has pursued its maximum pressure strategy and taken
average crude oil and condensate exports from 2.5 million bpd in 2017 to only 500,000 bpd
in May 2019, Iran’s incentive to restrain itself in the Strait has decreased as evidenced by its
escalation in the Gulf region. But strong incentives still remain for Iran not to go too far.*”

Iranian Military Capabilities in the Strait of Hormuz

Iranian military capabilites are unable to match US capabilites. However, Iran’s military has
improved significantly over the past 30 years, creating many new challenges for the United
States that were not factors during the days of the Tanker Wars—the last time the US and Iran
engaged in serious, direct, conventional confrontation.

Iran has two navies: its traditional navy, the Islamic Republic of Iran Navy (IRIN), and the
Islamic Revolutionary Guard Corps Navy (IRGCN). In 2007, Iran’s two navies were assigned
geographic regions of operation: the Persian Gulf to the IRGCN and the Gulf of Oman and
Caspian Sea to the IRIN. Meanwhile, the two navies share a responsibility for the Strait of
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Hormuz, with the IRGCN taking on the bulk of the action.®

According to an unclassified report by the Office of Naval Intelligence on Iran’s two navies, the
IRGCN mission includes the tracking of foreign warships in the Strait of Hormuz and Persian
Gulf. IRGCN strategy sees the confined spaces and shallow waters within its areas of operation
as an advantage where it can ably deploy its swarms of small boats and mobile weapons
systems and potentially outmaneuver the enemy. In accordance with Iran’s overall defense
strategy, the IRGCN seeks to leverage its position in the Strait of Hormuz to deter an attack by
projecting strength in the waterway—including through highly visible exercises like the Noble
Prophet series—and reminding the world of the potential global economic repercussions if
conflict were to escalate.

Compared to the IRGCN, the IRIN has a minimal role in leveraging the Strait of Hormuz

as part of the country’s deterrence strategy but would play a key role in a major conflict

in the waterway if one broke out. In the event of a major conflict, the IRIN would be able

to supplement the IRGCN’s asymmetric assets with surface ships, submarines, air assets,
and CDCM units. With these assets, the IRIN would play a role in attacking and detaining
commercial ships and restricting access at the entrance of the Strait from the Gulf of Oman.
However, the IRIN should not be overestimated in its conventional capabilities as it is still
insufficiently equipped and proficient to fight an enemy navy far from Iran’s own coast.

The tools Iran uses to threaten the Strait of Hormuz are primarily asymmetric in nature. Iran
has used mining attacks both recently and in the past. During the Tanker War, it mined ports
on the Arab side of the Gulf and dropped mines in the way of transiting ships. Again, in recent
months it has attached mines to ships. The recent attacks thus far have been above the
waterline of the ship, thus reducing the likely damage and signaling that Iran is trying to send
a message without going too far. Iran has also refrained from wholesale mining of the Strait
of Hormuz in the past, which would be significantly more escalatory. Iran stores its mines in
depots near key ports. As long as the mines remain stored, they are easy targets, which is
why Iran’s military doctrine calls for loading mines on ships and scattering them in the event a
conflict escalates. Once scattered on small ships, they are much harder to destroy.

In addition to mines, Iran also possesses CDCMs that can cause significant damage to ships
transiting the Strait of Hormuz. Iran has three main CDCMs—the Noor, Ghader (Qader), and
Ghadir—that have ranges of 120 km, 200 km, and 300 km, respectively, though it is unclear
if they have over-the-horizon targeting capabilities for effective use outside of the Strait.>®
However, Iran’s vast coastline and the narrowness of the waterway make tankers and other
vessels easy targets for Iran’s CDCMs when they pass through the Strait. While the missiles
can be launched from sea as well as land, Iran prefers launching from land using mobile
batteries, which can be scattered in the case of conflict to prevent having them destroyed.
While the United States would likely be successful in destroying a significant number of
batteries in its retaliatory strikes, it’s highly unlikely it would be able to eradicate Iran’s entire
inventory. As of 2010, Iran was estimated to have at least 12 mobile inland truck-mounted
batteries and more than 100 missiles.“° Iran is also estimated to have 10 vessels capable of
carrying two Ghader batteries that could potentially launch the missiles at sea.” Iran has
invested heavily in its missile capabilities since then, especially in its antiship missiles, and is

ENERGYPOLICY.COLUMBIA.EDU | NOVEMBER 2019 1 19



IN DIRE STRAITS? IMPLICATIONS OF US-IRAN TENSIONS FOR THE GLOBAL OIL MARKET

likely to have a greater inventory now.

As Iran has never before deployed its CDCM capability in actual conflict, the damage these
missiles would incur can only be discussed theoretically. Iran claims it would be able to sink a
US aircraft carrier, but there are many reasons to be skeptical about this claim.*> On the other
hand, the missiles could likely decimate bulk carriers and freighters and disable oil tankers
transiting the Strait, but it all depends on the payloads the missiles carry. Most notably, few
of Iran’s antiship cruise missiles (ASCMs) have a warhead powerful enough to cause serious
damage to an American aircraft carrier. For comparison, during the Cold War, the Soviet Navy
used ASCMs with warheads between 725 kg and 1,000 kg,*®* whereas the Noor and Ghader
carry respective warheads of 155 kg and 200 kg, making it less plausible that they would be
able to cause significant damage.**

In addition to its cruise missiles, Iran has many ballistic missiles, most notably the Fateh-110, a
short-range ballistic missile (SRBM) with a payload of 500 kg, capable of causing significant
damage. Although with only a range of 210 km, the Fateh-110 is thought to be one of Iran’s
most accurate SRBMs and is road mobile, making it a weapon crucial to its arsenal.*® Iran

has also recently developed an antiship variant of the Fateh-110 called the Khalij Fars, which
can cover a 1,100 km radius and carry a 635 kg warhead. In tests, Iran has claimed these
missiles have shown 100 percent accuracy but has yet to use them in an actual conflict, so
this is unverified and unlikely.?® In fact, during its Noble Prophet Exercise 9 in February 2015,
Iran used the Khalij Fars, along with other rockets and mines, to attack a mock US aircraft
carrier. Photos and videos from the drill show the missile missing its target by less than 50

m, but notably, the explosive blast was still able to cause significant damage to the hull of

the mock ship.?” Clearly, the Khalij Fars has enough of a warhead to critically damage and
disable a US aircraft carrier, but the probability of that actually happening remains low due to
the superiority of US defenses. US aircraft carriers are typically escorted by a guided missile
cruiser and one to two guided missile destroyers. These ships were designed with the specific
intention of protecting aircraft carriers from mass air and missile attacks.*® These factors make
the probability of Iranian missiles being able to destroy a US aircraft carrier unlikely but not
out of the question.

In the Strait of Hormuz, Iran would also use its fast attack craft, like the Tondar—smaller
vessels capable of carrying torpedoes and Ghader ASCMs—as well as its fast-inshore attack
craft, such as the Ashura and Tareg—lightly armed small boats. The latter’s swarming tactics
and large numbers can be quite challenging for a larger, more powerful, but also slower US
ship. Difficult to detect and able to move with agility in the Strait’s narrow waters, these crafts
are deployed in large groups to combine their offensive power and overwhelm the target so
at least some of the craft can break through the target’s defenses to launch their hit-and-run
style attacks.*® While the exact number is unknown, Iran is estimated to have an inventory of
fast inshore attack craft in the hundreds, outfitted with machines guns and/or rockets.*° Iran
has used both these types of vessels to harass international shipping and US Navy ships in the
past. In 2016 and 2017, these small boats routinely harassed US vessels, even taunting a US
destroyer.’' US personnel are empowered to take action to protect their ships if they must, but
they usually start with warning announcements and warning shots that to date have worked
to stop this Iranian behavior short of starting a major incident.
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Table 2: Military capabilities Iran is most likely to use in the Strait of Hormuz or to target
oil infrastructure

In the Strait of Hormuz

ASCMs Iran’s three types of ASCMs—the Noor, Ghader, and Ghadir—can reach targets within
120 km, 200 km, and 300 km, respectively.

Small boats The IRGC uses Tondar vessels—fast attack craft—to carry torpedoes and missiles to
target enemy ships and oil tankers. The Ashura and Tareq vessels—fast inshore attack
craft—lay mines and swarm larger ships in groups, blanketing them with rocket and
machine gun fire.

Submarines Iran’s Kilo class submarines launch torpedoes and ASCMs at the enemy. Its smaller
classes of submarines—Ghadir and Nahang—conduct targeted mining operations.

Mines Iran is estimated to have between 500 and 1,000 mines, both foreign bought and self-
manufactured, that it can deploy against ships transiting the Strait.

Ballistic In Iran’s 2015 NOBLE PROPHET military exercise, the IRIN used its Khalij Fars ballistic

missiles missile (1100 km range) to sink a mock U.S. aircraft carrier. But Iran’s long-range

ballistic missiles remain untested in actual conflict.

Targeting oil infrastructure

Land attack Iran would likely deploy its longer-range cruise missiles to target Gulf oil infrastructure—
cruise namely its Soumar, Ya-Ali, and Quds-1 missiles, which all have a range of 700 km. The
missiles Hoveyzeh missile has a range of 1350 km. It is suspected that Iran used the Ya-Ali

missiles in its September 14, 2019, attack on Abgaig and Khurais in Saudi Arabia.

UAVs Iran has several UAVs that can be used for intelligence, surveillance, and
reconnaissance and combat purposes. The Mobin has terrain contour matching and
digital scene matching area correlation guidance for extreme accuracy. The Shahed
171 Simorgh and Saegheh 2 are stealth drones with intelligence, surveillance, and
reconnaissance and combat capabilities and are thought to have been used by Iran in
the September 14 attack on Abgaiq and Khurais in Saudi Arabia.

Cyber Much of Iran’s cyber capabilities are still unknown, but it used the Shamoon virus in
2012 to shut down tens of thousands of Saudi Aramco computers for months. If it has
developed more sophisticated malware—often modified from what it can purchase on
the criminal market—it could perpetrate a more severe attack.

Ballistic Iran’s accurate and short-range (210 km) ballistic missile, the Fateh-110, could reach
missiles several major oil infrastructure targets on the east coast of Saudi Arabia and in the UAE.

The Threat to Gulf Oil Infrastructure

In addition to contemplating escalation in the Strait of Hormuz, during a conflict Iran may also
attempt to influence the flow of oil through varying levels of attacks on Saudi and Emirati

oil infrastructure. Iran’s ability to influence the export or production of Saudi and Emirati

oil is important to consider as these two countries combined produce 16.1 million bpd—the
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equivalent to almost 16 percent of the world’s daily oil production.®? Iran’s ability to shut down
oil production in either country could have very real consequences for the global oil market.
Indeed, the recent attacks on Saudi facilities indicate that this possibility is much more likely
than previously believed. These attacks could take a number of forms, including cyberattacks;
sabotage attacks using proxies; and/or launching missiles at various production, processing,
and exporting centers.

Saudi Arabia is the most likely target, with the second largest proven oil reserves in the
world with 266.5 million barrels and nearly 13 percent of global daily oil production.®® Saudi
oil infrastructure consists of oil fields, pumping stations, gas and oil separation plants,
stabilization plants, a large network of pipelines, and shipping ports. Saudi Arabia has

nine domestic oil refineries with a combined capacity of 2.9 million bpd.>* The majority of
Saudi oil is considered “sour” oil due to the significant levels of hydrogen sulfide, which
must be removed before the oil can be shipped.>® This is done in one of five processing and
stabilization facilities, the largest being Abqaiq facility in Eastern Saudi Arabia, which can
process up to 7 million bpd. Once the oil has been stabilized, it can be exported. The majority
of Saudi oil is exported through the Ras Tanura port, which handles 6.5 million bpd, and Ras
al-Juaymah port, both located on the Persian Gulf.

The UAE has the seventh largest proven oil reserves in the world at 97.8 billion barrels and
produces 3.7 million bpd of petroleum and other liquids. Most of this oil is from the Upper and
Lower Zakum offshore oil fields off the coast of Abu Dhabi. The UAE has four major refining
facilities that process 1.1 million bpd, with Ruwais being the largest, currently processing
817,000 bpd. Once refined, most of this oil is sent to Fujairah Port in the Gulf of Oman, which
loads and unloads up to 2 million bpd but can store up to 70 million barrels.>®

Iran’s attacks on Saudi facilities on September 14, 2019, were a genuine strategic surprise both
in terms of Iranian capability to accurately target these facilities and the willingness to launch
attacks from Iranian territory. According to news reports, Iran used a combination of cruise
missiles and UAVs to strike at these facilities.

It is important to note that estimates of Iranian missile capabilities, ranges, and payloads

are nominal given the extremely limited open source intelligence on these data points. Still,
without a doubt, Iran has extensive and varied missile programs, which have been a focus

of investment for the regime over the past decade. Iran’s missile capabilities should not be
underestimated, as evidenced by the surprisingly sophisticated attack on Saudi Arabia on
September 14 that penetrated US and Saudi defenses.” Any sort of conflict would certainly
be damaging to all parties involved. A conflict between the United States and Iran would
not be the walk in the park that the Tanker War of the 1980s was, but a more serious conflict
with significant damage to Iran and to United States’ interests and forces in the region and
potentially beyond, given Iran’s ability to direct international acts of terrorism.

Iran has several types of land attack cruise missiles with a range of 700 km, such as the
Soumar, Ya-Ali, and Quds-1,°® that would be used to strike most oil infrastructure in Saudi
Arabia’s east, which in addition to Abqgaig and Khurais includes its largest port, Ras Tanura,
as well as numerous other oil processing facilities. The Soumar is one of Iran’s oldest cruise
missiles that has an inertial navigation system, a global navigation satellite system, and radar
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based terminal guidance and is thought to be accurate within 50 m.*® The Soumar is land
launched, which limits its use, but some of Iran’s other cruise missiles, such as the Ya-Ali and
Quds-1, can be launched from land, air, or ship, giving Iran flexibility in choosing and attacking
targets within Saudi Arabia and the UAE.®° In addition to this flexibility, these land-attack
cruise missiles, as seen in the September Aramco attack, are capable of carrying payloads
large enough to cause damage significant enough to affect oil production capacity.

In the attack on Abgaig and Khurais oil facilities in mid-September 2019, 18 UAVs and 7 cruise
missiles were used. Of the 18 UAVs, 17 made it to the Abgaiqg oil facility to cause damage. Of
the 7 cruise missiles launched, four struck the Khurais facility, and the other three fell short of
their target of Abgaiq. In a press conference, Saudi Arabia stated that the cruise missiles were
the Iranian Ya-Ali missiles.®’ Given the level of accuracy of the September attacks, it appears
that if Iran used these missiles, it was able to outfit them with more advanced targeting
technology that allowed for incredibly accurate strikes.®?

Additionally, this type of missile is quite effective at evading defense systems as the missiles
travel at a low altitude, making them difficult to detect, and when launched from close range,
give minimal time for detection and destruction. For example, the Hoveyzeh land-attack
cruise missile, a variation of the Soumar with a range of 1,350 km, launched from Iran toward
Saudi Arabia traveling at an altitude of 100 m would give the missile defense operators under
four minutes to detect and destroy the missile.®® In the case of the recent attacks, it appears
that Iran was able to fire cruise missiles that traveled over land over either Irag or Kuwait and
hit Saudi targets from the north. This made the strike much more difficult to detect.®* It also
caught the United States and Saudi Arabia by surprise, as all defense had been pointed south
at either Yemen or other parts of Iran, where a strike was expected to come from.®®

In addition to its land-attack cruise missiles, Iran also recently unveiled a “cruise” UAV called
the Mobin that uses terrain contour matching and digital scene matching area correlation
guidance for extreme accuracy, which gives Iran more options for attacking specific oil
infrastructure such as processing trains and storage tanks.®® Taken together, these missile
capabilities represent a much more serious threat to Gulf infrastructure than was believed
before September 14, 2019.

In addition to the Mobin, Iran has also developed various UAV capabilities that give it
increased stealth and accuracy when looking to attack targets close to its coast. Iran has
various intelligence, surveillance, and reconnaissance (ISR) and combat attack drones, its

most advanced of which is based off a US RQ-170 that the Iranians shot down and reverse
engineered in 2011.%7 In addition to the Mobin, Iran’s most sophisticated UAVs are believed to
be the Shahed-171 Simorgh and the Saegheh-2, which are stealth drones with reconnaissance
and combat capabilities, both of which are based on the RQ-170.%8 In his press conference after
the September 14 attacks, Col. Turki al-Maliki said the drones used in the attack were Iranian
delta wing UAVs, which most experts assume to be either the Shahed-170 or the Saegheh-2.%°

Another capability Iran could use to attack Gulf oil infrastructure is cyber, which could
certainly cause challenges for supply chains and operations. These types of attacks could
range from a cyberattack similar to the one in 2012 on Saudi Aramco, in which 35,000
computers were partially wiped or completely destroyed, and the entire computer system was
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forced off line for five months.”® Amazingly, even with the takedown of its entire computer
system, Aramco was able to maintain steady production at 9.5 million bpd.”’ However, there
are a couple of scenarios in which attacks failed that could have had a drastic impact on
production. In 2017, there was an attack on Saudi Aramco that specifically targeted the safety
system. The malware attempted to shut down an unspecified system but was detected by
Aramco before it could do any damage.”? The second potentially damaging attack took place
in March 2018 against a private petrochemical plant in Saudi Arabia. The goal of the malware
was to trigger an explosion, but an error in the code prevented this from happening.”®

While neither of these attacks was directly attributed to Iran, many assumed Iran was the
perpetrator. The potential to ignite an explosion through malware is a cyberattack method
that could cause damage to Saudi oil production, but only if it is successful.

Iran is considered a third-tier cyber power without capabilities as sophisticated as China,
Russia, and the United States.” While Iran has spent the last decade bettering its cyber
capabilities, the tools it uses in this space are usually modified malware from the criminal
market.”® These tools do not have the destructive effect of more advanced cyber weapons,
and no major successful destructive cyberattack has yet been attributed to Iran.”®

As Iran continues to invest in indigenous cyber capabilities, it is possible it has a cyber
weapon in reserve with greater sophistication than those it has used in the past. But until Iran
deploys such a weapon, it remains hypothetical. And the reality is that the full extent of Iran’s
cyber capabilities may not be known until it actually attempts to use them.

It’s important to note that as Iran has invested in its cyber capabilities, Saudi Arabia has devoted
considerable resources to securing key infrastructure against such attacks.”” Even if Iran were
able to successfully target a more poorly secured pipeline control system, Saudi Arabia has
developed measures to rapidly restore pipeline function.”® Beyond oil and gas infrastructure,
Iran could also seek to impede the operation of power grids and desalination plants in Saudi
Arabia or other Gulf countries. While possible, given what is currently known on Iran’s cyber
capabilities, it would be difficult for Iran to successfully do so without improved sophistication
and detailed intel to shut down the power grid for a significant period of time.”®

The Impact of Tensions with Iran on Global Oil Prices

Rising tensions in the region surrounding the Strait of Hormuz have in the past affected oil
prices, but those impacts have not been that dramatic. During the height of the Tanker War
in the 1980s—a nine-month period in which there were 44 attacks by Iran on international oil
shipments—oil prices dropped 14 percent by the end.®° Despite the uncertainty Iran generated
in the Gulf, the overall market was characterized by high supply levels and slowly growing
demand, putting downward pressure on prices.®' A month after Iran started installing missiles
in the Strait of Hormuz and took possession of two disputed islands in March 1995, oil prices
jumped by about 5 percent.®2 When the United States has imposed new sanctions on Iran in
the past, Iran has responded with various levels of threats and escalatory tactics in the Strait,
from harassing and attacking tankers to mining the Strait to threatening to close the Strait
completely.® Perhaps the last time tensions were as severe as they are today was in late

2011 and early 2012, when in response to US sanctions targeting the Iranian oil sector, Iranian
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officials threatened to close the Strait, and IRGCN ships conducted provocative maneuvers,
including boarding and temporarily detaining a number of ships. Even then, oil prices did not
rise that dramatically, peaking on January 4, 2012, at a 4 percent rise.®*

In today’s low oil price environment, the situation could be even less severe. Oil prices
plummeted between mid-2014 and 2016 by approximately 70 percent due to a combination
of declining global demand for oil and a rapid increase in US and Canadian production

of 0il.2> While prices have fluctuated since 2016, they have risen overall to approximately
half the cost of the mid-2014 high, as of July 2019. Despite increases in the United States’
domestic production of oil, it still imports oil from the Middle East, meaning the country is not
isolated from global oil price changes. While the looming threat of climate change and the
need to achieve greater efficiency to cut costs and increase economic output put pressure
on countries to curb their consumption of fossil fuels, Asia remains a booming market for
oil purchases, especially from the Middle East. In fact, approximately 60 percent of the oil
exported through the Strait of Hormuz heads to China, South Korea, India, and Japan.®®

Indeed, during the most recent period of escalatory action in the Strait of Hormuz, oil

prices have not seen a dramatic rise. Overall, as of July, the Brent Crude and West Texas
Intermediate are each down approximately 26 percent from October 2018 prices.’” However,
after individual incidents in the Gulf waters, prices do momentarily spike. For example, Brent
crude rose 2.1 percent after Iran seized the Stena Impero (UK flagged tanker).®® Even in the
most recent attack against Saudi Aramco facilities at Abgaig and Khurais, there was a 5.7
million bpd disruption in oil capacity that resulted in a minimal long-term impact on oil prices.
The Monday after the Saturday attack saw Brent crude prices jump by 14.6 percent to $69.02
per barrel. But Tuesday saw prices drop 7.4 percent after the Saudi energy minister, Prince
Abdulaziz bin Salman, announced that petrol supply had returned to its preattack levels and
that production capacity would return to its normal levels by the end of September, meaning
that much of the initial price jump was due to fear rather than a result of oil shortage.®® After a
week, prices had dropped another 2.6 percent to $62.99 per barrel.®°

The incidents through the summer have had little to no material impact on shipping in the
Persian Gulf without significant interruptions in traffic or supply. Of the more than 2,000
companies operating in the Strait, only two have ceased their operations there altogether,
even with increasing freighter rates and insurance premiums.® The high supply—combined
with slowing demand growth that has characterized the oil market in recent years, after the
introduction of US and Canadian shale—has kept a downward pressure on prices. Additionally,
oil traders still seem to be estimating the risk of conflict in the Strait of Hormuz as relatively
low. For one, the example they have to study, the Tanker War of the 1980s, proved that it takes
a lot of activity from Iran to disable any significant number of tankers (not even a quarter

of the 2 percent of tankers affected by Iranian attacks were actually disabled) and actually
disrupt supply.®? Second, the market appears to believe the United States will intervene to
secure supply if any dramatic escalation were to occur.

Finally, the soft nature of the current global oil market also acts as a price ceiling. Global
demand for oil is growing at a slower rate than the global supply of oil. The possibility of
a global recession and ongoing US-China trade war are also putting downward pressure
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on global oil prices. In this environment, it is reasonable to assume that any major crisis
associated with Iran is likely to occur within an environment where other factors will be
pushing downward on the overall oil price.

Even though the possibility of a sustained rise in oil prices is unlikely outside of an all-out
war between Iran and the United States in the Strait of Hormuz, it is important to look at the
impact that high oil prices would have on the US economy. Since the shale revolution, higher
oil prices have had varied implications for the United States. On the one hand, domestic shale
producers would benefit from higher oil prices, in turn producing more, investing more, and
putting more money back into the US economy.®®* A $20-$30 increase in the price per barrel
on oil, however, would likely cause a decline in consumer spending, which would negatively
affect gross domestic product.®* Higher energy prices also contribute to inflation and are
often taken into account when the Federal Reserve makes its interest rate decisions.®®> When
high oil prices endure in the long term, they create uncertainty and doubt about the future.
Of the last seven US recessions, five have been preceded by a considerable rise in the price
of 0il.%¢ A serious military conflict in the Strait of Hormuz would likely deal an economic
blow, potentially increasing the likelihood of recession. Similar issues would exist for global
economies, particularly those either heavily dependent on Middle East supplies of energy or
on the vagaries of international oil prices.

Figure 2: Weekly Brent crude oil price, 2015-2019 (USD)%”
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SCENARIO 1: SIGNIFICANT ESCALATION SHORT
OF ALL-OUT WAR

Scenario 1involves a tit-for-tat escalation beyond what played out over the summer of 2019
but that stops short of all-out conflict—in many ways akin to a modern-day version of the
Tanker War of the 1980s. In this case, the situation would start with a continuation of where
things have been for the past few months. Iran would continue pursuing deniable mine attacks
for several months using limpet mines that can be attached to the sides of ships, as it did in
Fujairah on May 12° and in the Gulf of Oman on June 13. However, similar to the May and June
attacks, the mines would be placed by Iran above the waterline, thus specifically intending

to not cause fatalities or a major environmental disaster.®® The scope of these attacks would
expand over time to include attacks not only in the Gulf of Oman but also in the Strait itself
and inside the Persian Gulf.

Additionally, there would be more attacks on Saudi oil infrastructure. Some of these attacks
would be similar to the one on the Saudi Aramco facilities of Abgaig and Khurais that
temporarily disrupted 5.7 million bpd of production capacity. Other less damaging attacks
would be launched primarily by the Houthis using missiles and UAVs similar to the attack
on May 14. In that attack, armed drones struck two Aramco pumping stations, causing a
temporary shutdown of the East-West Pipeline. The attacks caused a small fire and minor
damage at one pumping station but did not disrupt oil output or exports or crude and
petroleum products.”® The bottom line of these attacks is that the tools used would be of a
scope and scale unlikely to lead to the type of damage that would dramatically erode Gulf
production and export capacity for more than a matter of days or weeks, but they would raise
concern in the Gulf and internationally.

Then amid these heightened tensions, a miscalculation would occur. Most likely an IRGCN
vessel would look to intimidate a US Navy vessel by coming too close. This is a common
occurrence, and US ships are able to get Iranian small boats to pull back by firing warning
shots across their bows and displaying professional discipline. However, in this case, the
Iranian ship would not respond to American warnings and push too close, and the American
ship captain would feel that the ship was under immediate threat and would have to respond
forcefully, striking the offending Iranian vessel, destroying the ship, and killing some members
of its crew.

Iran then would respond with a series of more aggressive steps that would cause an
escalation. Iran would perhaps launch a few of its CDCMs at US ships in the Persian Gulf or
Gulf of Oman. Iran would also significantly accelerate the pace of mine attacks on shipping.
During the Tanker War, Iran struck 190 ships flagged by 31 different nations over a span of
four years.' In this scenario, Iran would assume a similar pace with attacks occurring every
two weeks and targeting multiple ships. The primary targets would be ships coming from
and going to Saudi Arabia and the UAE—as those are the two regional states that Iran sees
as the major protagonists in the Persian Gulf. In addition, some, though not all, of the attacks
perpetrated by the IRGCN would become more lethal with mines laid below the waterline

of some ships, resulting in occasional oil spills that would disrupt shipping traffic, cause
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environmental damage, and cause some fatalities (during the Tanker War, 63 sailors were
killed by Iranian attacks).'?

Iran would likely couple its naval operation with attacks on Saudi and Emirati oil infrastructure.
This would start with attacks similar in nature to the September attacks on the facilities in
Abgaig and Khurais, though damage would likely be more limited as US and Saudi patriot
batteries and other air defenses would be better prepared for the possibility of these strikes.
It would also include potentially massive cyberattacks—like the attack on Saudi Aramco

in 2012 that took down 35,000 computers, disrupted operations for months, but did not
affect production—or more dangerous attempts to use cyber tools to cause explosions at
petrochemical or refinery facilities.

The United States would respond with a course of action similar to what it pursued during
the 1980s. It would agree to protect Saudi and Emirati shipping and reflag those tankers as
American and may also agree to reflag the ships of a number of other international partners
who would feel vulnerable. This would include a significant increase in the number of warships
deployed to the Gulf along with patrol boats and ISR assets to monitor Iranian actions.
Indeed, one of the main challenges associated with countering mine warfare is that in many
ways it is the equivalent of countering insurgent tactics, but only at sea. It therefore requires
a persistent presence of a large number of forces in the targeted area to deter attacks. The
United States would seek international support for this mission from its European allies,

the Gulf states, and Asian partners who are still the main recipients of Middle Eastern oil,
especially since the US Navy is drastically smaller than it was during the Tanker War.

Specifically, increased maritime security in the Gulf would at a minimum require the United
States to station two sentry ships—US naval destroyers equipped with helicopters—outside
each entrance to the Strait of Hormuz to check tankers in and out and to direct the ships
through Omani waters if necessary. The United States would use a P-8 aircraft to provide

ISR from the air and have quick-response aircraft nearby on land, ready to go if the situation
arose. This sentry mechanism would make it more difficult to attach limpet mines undetected
and to visit, board, search, and seize ships, thus limiting Iran to more aggressive actions it
would be hesitant to take.'®®

Alternatively, the United States could escort tankers through the Strait of Hormuz, as it did
under Operation Earnest Will in 1987-1988. It would create a meet-up point in the Persian Gulf
and Gulf of Oman, and US destroyers would escort convoys of 15-20 ships all the way into
port inside the Persian Gulf and then support convoys passing back out of the Persian Gulf
through the Strait. This type of effort would also require significant ISR support. Supporting
escort operations in the Strait of Hormuz would stress the US Navy more now than it did

in the 1980s, when it was at the peak of its 600-ship-fleet era. Anti-mining and escort/ISR
missions are resource-heavy, and the US Navy is still in the middle of recapitalizing support for
these types of operations.'o*

There would still almost certainly be occasional skirmishes at sea as US or partner ships
would detect Iranian mining activity and fire on those Iranian targets or respond by targeting
Iranian ports or mine storage facilities from which the attacks were launched in an effort to
deter Iranian actions. There would also be an increased likelihood of further miscalculation,
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leading to small skirmishes that would result in casualties on all sides, but almost certainly
more from Iran. The United States and its partners would also launch cyberattacks on Iran’s oil
infrastructure and military targets from which attacks were launched by Iran.

The United States would also step up defense of Saudi and Emirati energy infrastructure by
increasing missile defense coverage of these facilities. But if Iran continued attacking Gulf oil
infrastructure with cruise missiles, the United States or its Saudi or Emirati partners might
strike at missile sites inside Iran or conduct cyberattacks on those sites to destroy them.

The situation might escalate to further limited confrontation in which the United States would try
to deter Iran through punishment rather than increased monitoring, like it did in Operation Praying
Mantis in the 1980s when the United States sunk a number of Iranian platforms and ships in
retaliation to an attack on a reflagged tanker that injured 10 American crew members.”® In a case
of significant attacks on Saudi oil infrastructure, the United States may also consider attacking
Iranian oil infrastructure in response. However, ultimately, all of these confrontations would stop
short of an all-out war as the Tanker War did because Iran would not want to escalate to a full
conventional war that it would almost certainly lose, and the United States would want to show
restraint and not get bogged down in a new major conflict in the Middle East.

Figure 3: Scenario 1: Significant escalation short of all-out war
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Oil price impacts in these scenarios would likely be marginal and occur in the short term.
Supply of oil coming out of the Middle East would not be materially affected, and any
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disruption could be offset with alternative global supplies or stocks. Insurance prices
associated with shipping would rise, but given the economies of scale associated with the

oil market, the per barrel cost would be minimal. For example, if insurance premiums were to
increase from the current level of $50,000 per Strait of Hormuz passage to around $500,000,
that would still result in only a 25-cent increase per barrel.”®® Tanker journey times could also
be extended somewhat as ships might have to wait for convoys to journey through the Strait.
However, the difference in journey time would unlikely be enough to cause a major effect on
production or supply, especially in a market characterized by surplus. Therefore, the global oil
price would be only minimally affected.

Significant attacks on oil infrastructure would be the most likely cause of a more severe spike
on oil prices, but in this scenario, those would not be very different than the September 14
attacks, and a short-term oil price bump would be expected and would recede relatively
quickly. The market would likely react to such an incident with an initial fluctuation in price,
but this increase would be more out of sentiment and fear of larger conflict than a reflection
of an impact on supply.

In the long term, if this scenario were to drag out for years or become semipermanent, it could
incentivize the market to look for alternative transportation routes. The most likely response
would be greater investment in building new pipelines or investing in existing pipelines to
expand capacity and bypass the Strait of Hormuz.

The most important long-term impact of this scenario would not be economic but security
related. It would force the United States to maintain a larger naval and air footprint in the
Middle East than it is currently planning for, which would take resources away from the current
shifting of resources to the Pacific to put greater emphasis on the challenges posed by China.

Indeed, these developments are already playing out. In the period of uncertainty immediately
after the September 2019 attacks, there was a spike in oil prices that quickly receded as more
facts became available and the public realized that Saudi Arabia would be able to maintain
similar levels of oil exports. More than a month later, oil prices were actually lower than
preattack levels, showing the resilience of the oil market as well as the difficulty for Iran to
actually affect global oil prices.'””

The main impact in the aftermath of these attacks has been security related. The United
States has had to spend resources reassuring the Saudis as well as other international partners
that Iran will not be successful in future attempts to attack. The United States has deployed

an additional 1,800 troops to Saudi Arabia as well as two Patriot missile batteries and an
advanced air defense system.'°® Overall, the United States has deployed 14,000 additional
troops to the Middle East since Iranian attacks began in the spring in efforts to deter Iranian
aggression and reassure partners. This will end up being a long-term drain of money and
military resources regardless of the impacts on oil prices.'®
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SCENARIO 2: MAJOR INFRASTRUCTURE
DAMAGE

In this scenario the situation would escalate beyond scenario 1into more extreme attacks

on Saudi and Emirati oil infrastructure. This would occur as the tit for tat in scenario 1
escalated and Iran took more and more aggressive action. It is also possible that this scenario
could occur if the Trump administration continues on its current trajectory of pursuing
maximum pressure via sanctions while failing to respond effectively to Iranian attacks on oil
infrastructure. In that case, as the pressure would continue to build on Iran, and Iran would
become increasingly convinced that President Trump would not respond militarily to Iranian
actions against Saudi infrastructure, it would up the ante.

The most likely scenario would be for Iran to reprise its attacks of September 14, using a
combination of cruise missiles and drones. However, in this case Iran likely would deploy more
missiles and drones than the 8 missiles and 17 drones deployed in the previous attack. At

the same time, a more effective defensive response from Saudi Arabia and the United States
would be expected as they have surely disbursed missile defense systems around the entire
Abqgaiqg facility instead of pointing everything exclusively south.

Iran also would have other options, such as sabotage attacks on pipelines or cyberattacks,
but neither of those would be particularly disruptive. Pipelines, particularly in the Saudi case,
could be repaired quite quickly. Aramco closely monitors its pipelines and can quickly make
repairs, reportedly within 36 hours."®

Iran could also try to launch a sabotage attack using the IRGC Qods Force or its proxies

on major oil production facilities, but that would be exceedingly difficult. These are hard
targets that would be a high priority for protection by Saudi Arabia, the UAE, and the United
States. Iran has been cultivating networks in Eastern Saudi Arabia, which is mostly Shia and
where most of Saudi oil production comes from. There could be attempts at major attacks
or persistent sabotage attacks possibly for years. But with these countries on high alert and
dedicating significant resources to the protection of these facilities, this course of action
would be less likely to yield a major result than attacks via missiles and UAVs from the air.

As for cyberattacks on Saudi or Emirati oil infrastructure, based on what Iran has been able
to accomplish in past cyberattacks, as described earlier in this paper, it could certainly cause
some disruptions, but a dramatic reduction in oil production from such attacks would not be
expected. Iran has malicious cyber capabilities, which it has used to attack Aramco, electrical
grids, and market and financial infrastructure, but these attacks were unable to cause the
types of physical effects and explosions that would be necessary to cause a major disruption
to oil production. While Iran would be expected to unleash its full malicious cyber capabilities,
there is not a lot of publicly available information about Iran’s capabilities and how much they
may have developed in recent years. There is much more information about Iranian missile and
naval capabilities, and therefore, for this maximum damage scenario, the authors focused on
Iran’s abilities to cause damage through those methods. However, if Iran’s cyber capabilities
have evolved further, the effects of such attacks in a worst-case scenario likely would not be
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all that different than the effects described below when examining missile attacks on Iranian
infrastructure.

The more significant question is what kind of damage Iran would be able in inflict through
the use of its missile arsenal to cause sustained long-term damage to Saudi or Emirati oil
production facilities. Until recently, it was assumed that Iran could not cause major damage to
these facilities using missiles. Joshua R. Itzkowitz Shifrinson and Miranda Priebe eight years
ago wrote an article concluding that it would be impractical for Iran to use its missile arsenal
to strike at Saudi oil facilities. However, the recent attacks make clear that Iran’s technology
has continued to improve, and missile and UAV strikes on Gulf infrastructure are now clearly a
realistic scenario.

Oil fields in Saudi Arabia and the UAE would be unlikely targets as they are often very
spread out, and Iran would need to destroy the wells, which are very small targets, to stop
production. Gas and oil separation plants would also be unlikely targets due to similar reasons.

Instead, the most appealing and likely target for Iran would be trying to attack and destroy
Saudi Arabia’s stabilization facilities and prevent the Saudis from being able to transform
their sour oil into oil that is able to be exported, therefore directly affecting their production.
All five stabilization facilities are within 300 km of Iran and therefore within the range of
cruise missile strikes. The stabilization process takes place within concentrated towers, many
of which were specifically designed for Saudi Arabia, meaning that repair and replacement
would be difficult and time consuming."? Abgaiq is Saudi Arabia’s largest stabilization facility
and where most of the oil in the country is processed before it can be exported.™

Iran’s destruction of the Abqaiqg stabilization plant would remove more than 7 million bpd of
production capacity for Saudi Arabia."* Riyadh could offset some of this loss in production
by running its other stabilization facilities at maximum capacity, producing 3 million bpd,
and increasing its production of naturally “sweet” oil to its maximum of 2.6 million bpd."™ On
average, Saudi Arabia produced 10.1 million barrels of crude oil daily in June 2019."® Without
Abgaiqg, Saudi could at most produce 5.6 million bpd, operating at a loss of 4.5 million bpd.

It is unclear how long this supply disruption would last. Take for example, a lesser attack such
as the September attack on the Abqgaig and Khurais facilities. On one hand, Saudi Arabia has
been able to relatively quickly reassure oil markets and bring its production capacity back to
near preattack levels within weeks by drawing on other spare capacity and moving forward
with some rapid repairs."” On the other hand, there are also indicators that some Saudi
officials are expecting repairs to take up to eight months before reaching a return to normal
operations, as Aramco has to order many of the parts needed to repair the facilities from
Europe and the United States. In addition, some of the parts must be specially manufactured
and could take contractors up to a year to deliver and install."™ Given the opaque nature of the
information shared by Saudi Arabia, this uncertainty is likely to remain. It is possible that once
the public realizes the reality of how long it will take the Saudis to fully repair their facilities,
there will be another spike in oil prices. In the long run, this will make the market more volatile,
especially in the case of another attack on Saudi facilities, as the general public would see
them as less credible in their estimates for repair time.
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Therefore, in a more extreme attack, repairs would be expected to take at least 8 months or
even as long as 16 months, but also, the impact on Saudi production would be much more
sustained than it was in the September 14 attacks. Repairs of Abgaig have been estimated
to take at least several months or even years if Saudi Arabia does not have a stockpile of
replacement parts on hand."™ Shifrinson and Priebe estimate a 6- to 15-month window as the
midrange of past repair experiences.”?”° Production, however, would likely return gradually
rather than suddenly restart; it is reasonable to assume after several months that Saudi
Arabia would be able to slowly increase its production capabilities even if a return to previous
levels took closer to a year or more. Full repairs to Kuwaiti oil infrastructure damaged in the
1990-1991 Persian Gulf War took two years, though exports resumed within nine months and
reached 83 percent of Kuwait’s exports before the war by 1992."

In contrast to Saudi Arabia’s oil, most Emirati oil is “sweet,” meaning it has a low hydrogen
sulfide content and therefore does not need to be stabilized before export. Therefore, when
calculating the best way to affect UAE oil production with missile strikes, it is more likely that
Iran would strike a UAE refinery such as Ruwais, which is also within 300 km of Iran."?? The
Ruwais oil refinery has a capacity of 817,000 bpd, and its destruction would exact a big toll on
Emirati refining procedures.”?® Based on an infrastructure repair project of Ruwais that took

18 months after a damaging fire in January 2017, the destruction from missile strikes would
probably take anywhere from 6 to 18 months.'**

In addition to attacking refineries and stabilization plants, Iran could also attack Saudi and
Emirati ports. Attacking these ports through missile or UAV strikes might be easier and could
meaningfully damage Saudi Arabia’s or the UAE’s ability to maintain its export rate.” It is
unlikely that an entire port would be destroyed. Moreover, there are options for immediately
restarting some shipping out of ports that have been attacked. However, in the aftermath of
a successful and significant attack, it would likely take a few months to get export capacity
back to previous levels. And in the meantime, Saudi Arabia or the UAE would try to divert
what it could through other ports or export facilities.

As previously mentioned, the major Saudi ports of Ras Tanura and Ras al-Juaymah are both
located on the Persian Gulf and within range of Iranian missiles. The Ras Tanura terminals have
an average handling capacity of 3.4 million bpd, and the Ras al-Juaymah terminals have an
average handling capacity of 3.12 million bpd."?® Ras Tanura also has a 33 million barrel storage
capacity.””” In this scenario, Saudi Arabia would partially offset these losses by increasing export
through its Red Sea port at Yanbu, which has a loading capacity of 6.6 million bpd and only

a 12.5 million barrel storage capacity. As of now, only light grade oil is loaded there, whereas
the other terminals accommodate all grades.”® If Saudi Arabia had to divert the majority of its
exports to Yanbu on the Red Sea, shipping costs and times would dramatically increase.

It is a similar situation for the UAE. The Port of Fujairah in the Gulf of Oman is 120 km from Iran
and is vulnerable to a missile strike. Almost all of the Emirati’s crude and petroleum product
exports pass through Fujairah, meaning its destruction would be detrimental to the ability of
the UAE to maintain its 3.7 million bpd of exports.”?® Fujairah is also based outside the Strait of
Hormuz, meaning that exports could continue from there even if the Strait were closed. Fujairah
can load and unload 2 million bpd of crude oil and petroleum products™® and has a storage
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capacity for crude oil of around 70 million barrels.”™ Some of the oil coming from Fujairah could

be redirected to the ports of Jebel Ali and Mina Zayed of Dubai and Abu Dhabi, but if the Strait
of Hormuz was impassible, major damage to Fujairah would mean additional oil exports would
go offline. Moreover, shipping costs and time would also increase in this scenario.’?

Figure 4: Scenario 2: Major infrastructure damage

SCEN 02

Major In

Given the broad range of permutations involved in Iranian attacks on Gulf oil infrastructure,
for the purpose of this scenario, the authors examine a base case and a worst-case scenario.
In the base case, Iran would attack the Abgaiqg stabilization plant in Saudi Arabia, which would
take 6-12 months to repair. This would result in 4.5 million bpd of Saudi oil coming offline, with
1 million coming back online after 3 months, 2.25 million after 6 months, 3.25 million after 9
months, and full restoration after 1 year.

In @ more extreme scenario, Iran’s missile attacks would lead to more mass destruction at
Abgaiqg, which would take 4.5 million bpd offline that would start coming back on line at 6
months but would take 2 years to repair. In addition, in this scenario, Iran would also attack
Fujairah Port in the UAE, taking roughly 1 million bpd in exports offline for 1-3 months, after
which exports would slowly come back online, and Fujairah would return to normal export
capacity within a year of the attack. In this worst-case scenario, the immediate net loss would
total 5.5 million bpd. The price calculations over time would assume a 1.5 million bpd restored
after six months, 2.75 million after 1 year, 3.75 after 18 months, and full restoration after 2 years.
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Figure 5: Scenario 2: Oil prices under major infrastructure damage
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Prices would depend significantly upon the international response. With assistance from
experts at the Columbia University Center on Global Energy Policy, the authors examined
price scenarios that assume both a theoretical drawdown of the SPR by the IEA, the
drawdown of Chinese stock and Saudi and UAE stocks stashed in Asia, and the rationing of oil
supplies in various countries around the world.™®

In a scenario in which repair and restoration work of the associated facilities would be
manageable and short term, initial price jumps due to global panic would be expected, with
a severe and immediate psychological impact on the market and an initial rise in oil price
of $25. After that, oil prices would stabilize some as the market would begin to assess the
implications on supply.

In more extreme variations of this scenario, as noted, the price increase could be far more
severe, with prices at least $55 above the $65 baseline in the immediate aftermath of an
attack and then declining over time. Even then, the authors continue to assume a relatively
“soft” market for oil demand that would allow for (likely offshore) spare capacity and
inventories from the Saudis to be used and additional production from the United States and
other sources to come online. In a scenario in which there were repeated attacks or a tighter
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oil market, then the price effects could be far more severe and sustained.

Even as global prices would return to preattack levels after a year, it is important to note
that serious attacks on Gulf oil infrastructure, such as the one described above, would have
lasting and disproportionate effects on the economies of Saudi Arabia and the UAE. Beyond
the immediate loss of production and supply capacity, and therefore revenue, global efforts
to replace demand by buying alternative energy or from alternative markets would have
even longer-term negative implications. For example, Asian buyers could shift to buying
more Russian or US oil and gas, divesting from Saudi Arabia and the UAE. The decline in oil
revenue for these Gulf partners and lengthy postwar recovery could also drive out investors,
who might take their money elsewhere once they realized the vulnerability of the region. The
economic downturn could also lead to political instability as the governments rely heavily on
oil sale revenue to maintain their power and domestic control.
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SCENARIO 3: STRAIT CLOSURE AND MAJOR
INFRASTRUCTURE DAMAGE

In a worst-case scenario, Iran would not only attack and successfully cause significant oil
infrastructure damage in Saudi Arabia and the UAE (extreme case scenario 2), but it would also
attack and “close” the Strait of Hormuz. The good news is that this is the least likely scenario,
as it would occur only in the event of an all-out war between the United States and Iran.

In this scenario, the United States and Iran would continue in an escalating tit for tat. Not
having successfully exacted concessions or economic relief from the United States or
international community, Iran would continue to ramp up its activities in the Strait of Hormuz
and Persian Gulf. Eventually, the US military would go to the president and advise him that
gradual escalation was not in America’s best interests and plays to Iran’s military strengths
and that the wiser move would be to establish escalation dominance and degrade as much
of Iran’s military capability as possible. This operation would stop short of trying to pursue
regime change by force in a country with a population three times the size of Irag but is most
similar in concept to the first Gulf War—a limited military confrontation to degrade much of
Iran’s military capability. However, as opposed to the Gulf War, this would be a purely naval and
air operation with few ground forces. Once the United States decided to pursue a full kinetic
response, Iran would feel backed into a corner and react by unleashing its full capabilities.

The United States would strike at Iran’s naval capabilities, including war ships, mine storage
depots, small boats, and land based antiship missiles. It would also attack the nuclear
program, training camps, and logistical supply networks inside Iran that support its proxies
across the Middle East as well as missile sites. Such an operation would last a number of
weeks and result in the destruction of most of Iran’s naval and much of its military capabilities.
However, unlike in the Tanker War of the 1980s, Iran would exact a dramatic cost. This would
include an intense naval war; missile launches across the Middle East; the activation of its
proxies in Yemen, lraqg, and Syria to target the United States; and potentially an activation of
Hezbollah to launch rocket attacks on Israel that could trigger an Israeli invasion of Lebanon.

In the naval arena, Iran would unleash as much of its mine laying capabilities as possible. It
would wage all-out irregular maritime warfare in and around the Strait of Hormuz. This would
include stepped up efforts by Iran to mine the Strait, part of the Gulf of Oman, and the Persian
Gulf. Iran would drop mines from its small boats, but it would also deploy its submarines—
three Russian-built 877 EKM Kilo-class—to strategically lay mines and coordinate attacks

by radio-controlled small craft filled with explosives to sink vessels in the Strait, the Gulf of
Oman, and in ports across the water. Iran would also use the submarines to carry out torpedo
and ASCM attacks on tankers and US warships. In addition to its Kilo-class submarines, Iran
also has a fleet of minisubmarines of the Ghadir and Nahang classes, which could be used

for special targeted mining operations.”® To further disrupt shipping and gain leverage,

Iran would interdict vessels and launch swarming small-boat attacks on ships transiting the
waterway as well as on US forces in the Persian Gulf. The Ashura and Tareq class small boats
would be armed with mounted machine guns and unguided rockets but could also conduct
covert mine-laying operations. The Tondar class small boats carry ASCMs and could target US
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warships.®® Iran would likely concentrate its firepower at the narrowest points of the Strait,
where it is most difficult for ships to maneuver, making targeting easier. Iran has Russian
S-300 batteries, ASCMs, torpedoes, and surface-to-air missiles it could use to battle in the
gulfs and air. It has many land-mobile CDCMs that would pose a major threat to all ships
within the Strait. Iran has also recently developed variants of the Fateh-110, called Hormuz-1
and Hormuz-2, which were designed as antiship missiles and are said to have antiradiation
capabilities needed for attacking radar systems, meaning that Iran would be able to inflict
damage against US ships in the Strait of Hormuz.'*®

The US response would look to immediately degrade Iranian forces through the targeting of
small boats, mine depots, and other critical targets. It would likely take the US military two to
four weeks to significantly degrade Iranian forces enough to establish the conditions for mine
removal in the Strait and the areas around it. During these two to four weeks, there would

be no tankers transiting the Strait, which would have a definitive impact on the global oil
market. Once the conditions were established for mine removal, the US military would begin
clearing Q routes, single distinct passageways through which ships could safely pass. It would
take the US military two to six weeks to clear enough mines to establish Q routes in both
directions going in and out of the Strait. Thus, in a conflict, passage through the Strait would
be expected to be entirely closed for one to two months.”’

Even with the establishment of Q routes, it would still take much more time to clear all the
mines and get back to greater freedom of navigation in the area. Moreover, the US military,
with the help of its allies in the form of a coalition, would still need to provide security against
further Iranian attacks. This would be done through either of the two options described in
scenario 1: (1) posting a destroyer with a helicopter as a sentry ship, one in the Gulf of Oman
and one in the Persian Gulf, or (2) through tanker convoy escorts through the Strait. Both
scenarios would call for the deployment of more naval and air forces to the region that would
need to remain in perpetuity. And even with all of these incidents with ships hitting mines,
harassment from small boats would continue.

In this scenario, no oil shipping would be expected to move through the Strait for four to ten
weeks. That would mean that 17.3 million bpd of crude and condensate, 4 million barrels of
refined oil products, and 300 million cubic meters (10.6 billion cubic feet) of LNG would not
move through the Strait of Hormuz. Moreover, Iran’s oil exports would also be at zero in this
scenario. In addition to what would no longer be able to move through the Strait, the initial
supply loss would also include an estimated 4 million bpd in panic stock building around

the world and the 1 million bpd exported through Fujairah, outside the Strait. Offset by the
maximum 1.5 million bpd the Saudis could export through the East-West Pipeline given their
diminished production capacity, the total initial loss then would come to 24.8 million bpd.

Even after the Strait reopened and panic stock building slowed, the market would suffer a
prolonged supply loss of 5.5 million bpd due to the damage incurred at Abqgaig and Fujairah
that would take two years to fully repair, though some capacity slowly would start to come
back online after the first six months. These losses to the oil market would be partially offset
by a number of steps, including release of the SPR and ramp-up of production by American
shale producers (the timing of which would be up to the discretion of the companies and
could be delayed by practical issues in the fields).
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Figure 6: Scenario 3: Strait closure and major infrastructure damage

sure and Major
Infrastructure Damage

Prices would be significantly dependent on the international response. With assistance from
experts at the Columbia University Center on Global Energy Policy, the authors examined
price scenarios that assume both a theoretical drawdown of the SPR by the IEA, the
drawdown of Chinese stock and Saudi and UAE stocks stashed in Asia, and the rationing of oil
supplies in various countries around the world.”® In a scenario in which the IEA implemented
a low stock drawdown of only 13-14 million bpd—insufficient to cover the total supply loss
occurring in the first three months—the initial impacts to the price would be more severe. Yet,
after three months, the oil prices would reach levels lower than they would in a full drawdown
by the IEA given that strategic reserves would remain.

Initial price jumps would be expected due to global panic. As in scenario 2, a dramatic
escalation of conflict would have a severe and immediate psychological impact on the market,
with an initial rise in oil price of $110-$135 (resulting in an oil price of $175-$200, assuming

a $65 base price). Within a week, after the initial panic and with an initial assessment of
implications on supply, the total rise would be $60-$115 (oil price of $125-$180, assuming a
$65 base). Within one month, oil price rises would be at $45-$105 (oil price of $110-$170,
assuming a $65 base). Within three months, the Strait would be coming back online, but
global supplies and the SPR would be under heavy strain, and with Gulf infrastructure still
damaged, prices could actually be higher at a $60-$85 rise (oil price of $125-$150, assuming
a $65 base). By six months, with the Strait open for a sustained period of time and Saudi
infrastructure starting to come back online, oil prices would start to drop and be at levels
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$30-%$60 above precrisis prices (oil price of $95-$125, assuming a $65 base). Within a year,
even if Gulf infrastructure returned to full capacity, there would likely still be a new risk
premium of $15-$35 above precrisis levels (oil price of $80-$100, assuming a $65 base).

The closure of the Strait would also prohibit the shipping of LNG and other consumer goods.
As more than one-fourth of daily LNG exports pass through the Strait, its closure would
have an impact on LNG prices and would also impact the energy market. For the purpose of
this paper and scope of the analysis the authors focus on the oil market and oil prices but
acknowledge that the disruption to LNG supply would also impact the global energy market
(at a minimum) and other trade more generally.

Figure 7: Scenario 3: Qil prices under strait closure and major infrastructure damage
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Note: Prices assume a predisruption $65/barrel Brent price. This scenario reflects the high infrastructure
damage detailed in Scenario 2 in addijtion to closure of the Strait. The low stock draw case refers to a 13-14
million bpd draw, which would not fully cover the supply loss, while a full stock release case would be
intended to fully cover supply loss.
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An America First Approach to the Strategic Petroleum Reserve

One of the biggest wild cards for global oil prices in almost any crisis scenario would be
the reaction of President Trump. It would be possible for most of the disruption in supply
in these crisis scenarios to be offset by increases in supply from other sources and the
coordinated release of strategic reserves. In the past, the United States would lead

such an effort, and the reality is that given the importance of the US SPR, an effective
coordinated response would not be possible without American leadership at the IEA.

It would be possible and perhaps most likely that the president would want to act
aggressively to keep oil prices down. The closer the 2020 US general election gets, the
more likely the president would be to aggressively release the SPR and coordinate with
others. His response to the Iranian attacks in September 2019 was to quickly reassure
markets that he would be willing to use release of the SPR if necessary. But, worryingly,
after the September 14 attacks on Saudi Arabia, there was a dissonance between the
response of President Trump and the response of the IEA: The IEA announced it would
monitor the situation and the president announced he had already authorized the
release of the US SPR.™®

However, at the policy level, the Trump administration—in keeping with its America First
theme—might not be keen to deploy its SPR. One can imagine that President Trump
would be reluctant to jump to the aid of the market by releasing SPR crude or driving
the IEA to do that. Trump would probably tell Saudi Arabia or others to do what they
could to relieve pressure. He might calculate that China would be hurting from the
higher prices and state that he would consider releasing strategic stocks only if China
made trade concessions to the United States. He could also offer that since the United
States would be leading the military campaign against Iran in any scenario, he would
open the SPR only if allies such as Japan and South Korea, who are more dependent on
Middle Eastern oil, footed some of the bill for the American military intervention. Again,
these scenarios are probably not the most likely but must be considered in the current
unpredictable environment.
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CONCLUSION

Based on the analysis above, analysts and policy makers can draw a number of conclusions
about the likelihood of a conflict between the United States and Iran and the potential
implications for global oil prices.

1. The risk of a major military confrontation between the United States and Iran has
increased in recent months but still remains relatively low. Neither the United States
nor lran wants war. President Trump campaigned on getting out of wars in the Middle
East, while Iran’s leadership prefers tit-for-tat tactics that avoid a major conflict with
the United States, which Iran would certainly lose. Yet miscalculation by both sides
and misunderstanding of redlines could still lead to a conflict neither wants. Iran’s
downing of an American drone in June 2019 and the near confrontation that followed
demonstrated the possibility for miscalculation but also the strong inclinations on
all sides to not get entangled in a major conflict. And President Trump’s lack of
response to the recent missile attacks is another sign of restraint but also points to
the possibility that Iran may continue to test US redlines and eventually go too far,
triggering a conflict.

2. The September 14, 2019, attack on the Abqgaiq and Khurais facilities was a strategic
game changer and shows that the biggest risk is a prolonged, low-intensity military
conflict. The fact that Iran was willing to conduct such an attack was a surprise to
most analysts and to the US government and its Gulf partners. The level of accuracy
that it showed in the strike demonstrated a technical proficiency that the US
government and outside analysts did not believe Iran had. Still, oil markets have proven
resilient in the aftermath of the attacks, and the US military is already working with its
Saudi partners on lessons learned, moving more missile defense assets into the region,
and adjusting its tactics to be prepared for such a strike in the future. So, it is unclear if
Iran could repeat the effectiveness of the attack on Abgaia.

3. In these more moderate yet likely conflict scenarios, increasing tensions between
the United States and Iran are unlikely to dramatically affect global oil prices. In the
“new Tanker War” scenario, which is the most likely crisis scenario, there is little impact
on price. Insurance premiums would rise, and tankers and other commercial shipping
might slow down temporarily in the Strait, but with a market currently characterized
by surplus, oil prices would be minimally affected. This conclusion is also supported by
historical precedent as the Tanker War of the 1980s, which was much more dramatic
than today’s tensions, did not meaningfully move oil prices. Even the recent attacks on
Saudi oil infrastructure did not have a sustained, dramatic impact on global oil prices.

4. However, in these more likely scenarios, the most profound costs are not energy
costs but security costs. Even in the less escalatory scenarios, which are much more
likely, the United States would be forced into long-term deployments of a large
number of air and naval assets that would need to remain in the Middle East for
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years at a cost of billions of dollars. Indeed, the recent spate of attacks has resulted
in the deployment of an extra 14,000 American troops to the Middle East, which, if
prolonged, could amount to billions in costs. Additionally, long-term, resource-heavy
missions such as escort operations and ISR conducted by the US Navy would be
profoundly more difficult than in the 1980s, when the Navy was sized and oriented
better for such missions. Such deployments would take away resources that would
otherwise be dedicated to managing great power competition with China and
Russia. In the more extreme conflict scenarios, major loss of life and an even bigger
and longer-term American military deployment would be expected. Thus, while the
implications of a conflict between Iran and the United States for the global oil market
might not be as dramatic as they are made out to be, the security consequences are
still quite profound, and this is a scenario that should be avoided if at all possible.

In the lower likelihood scenario of a major military confrontation between the
United States and Iran, global oil prices would be dramatically affected, though
price impacts would not be prolonged. Iran would be unable to prevent shipping
through the Strait of Hormuz for more than one to two months at most. Its ability to
do dramatic long-term damage to Gulf infrastructure using missiles, drones, sabotage,
or cyber tools is also meaningful. And combined, these actions could cause prices

to skyrocket by more than $100 per barrel. But these spikes would be short lived, as
within a year oil prices likely would be only $10-$30 more per barrel than where they
were before the conflict. Scenarios in which Iran is able to cause damage to the global
oil market that lasts years and fundamentally reshapes the environment are highly
unlikely.

All of the assumptions about the potential impacts on oil prices are based on

the assumption that the United States protects global shipping lanes, but that
assumption deserves further scrutiny. For more than a generation, the United States
has viewed securing global shipping lanes that are critical for commerce and energy
as a core vital interest. No other country has either the will or military capability to
play that role if the United States were to walk away from this traditional role. But
given isolationist tendencies in the United States and President Trump’s attitude that
America should stop underwriting the defense of its allies, it is conceivable he may
choose not to respond in the types of scenario described above or he may demand
that countries most dependent on oil trade from the Gulf—most notably China—step
up instead. Such a shift would signal a sea change and would mean that in a crisis
scenario the global oil price might spike much more dramatically.

Another wild card for oil prices in a major crisis scenario would be President Trump’s
unpredictable policies regarding the SPR. A normal administration would be expected
to coordinate an international response with the IEA to release the SPR of a number of
countries. President Trump might indeed choose to pursue this track, especially in the
context of a US presidential election in 2020. However, since Asian countries—China,
Japan, and South Korea—would be most immediately affected by the oil supply crisis,
Trump might demand trade concessions from China or ask Japan and South Korea to
cover costs associated with the military conflict with Iran before releasing the SPR.
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