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tional naval forces, including those participating in antipiracy op-
erations, monitor and regularly patrol the waterway.

Data Card: Lombok Strait
Key Takeaways 

•	 The Lombok Strait is wider, deeper, and less congested than the Straits 
of Malacca, though it annually sees less traffic than Sunda Strait.

•	 With an average depth of 820 feet, the safest route for the larg-
est vessels transiting between the Pacific and Indian Oceans is the 
Lombok Strait.

•	 The Lombok Strait remains in high use because of its position rela-
tive to the Makassar Strait to the north. However, other routes exist 
through Indonesian waters that can support larger vessels, includ-
ing warships and submarines.

Figure 4. Bab el-Mandeb Strait vessel traffic

Source: MarineVesselTraffic.com, adapted by MCUP.
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Geography and History
•	 The Lombok Strait is a narrow waterway, 12–25 miles wide and 37 

miles long, between the islands of Bali and Lombok, and links the 
Eastern Java Sea and Flores Sea with the Indian Ocean. The aver-
age depth of the strait is 820 feet with a maximum depth of more 
than 4,000 feet.

•	 Water and heat exchange between the Pacific Ocean and the Indi-
an Ocean takes place through the Lombok Strait. The Indonesian 
throughflow is a major ocean current flowing through this strait 
that allows transport of warm, fresh water from the Pacific to the 
Indian Ocean. This water movement has an important role in shap-
ing global climate. The currents in the strait vary between 0.286 
meters per second (m/s) (0.6 mph) eastward to 0.67 m/s westward 
and average 0.25 m/s westward.

Map 5. The Lombok Strait 

Source: official image from the Netherlands, adapted by MCUP.
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•	 The bottom of the strait is complex and rough, consisting of two 
main channels, one shallow and one deep. Because of the varia-
tion in water movement due to the complexity of the channels 
and ocean interface, the tides in the strait have a complex rhythm 
but tend to combine about every 14 days to create an exception-
ally strong tidal flow. It is the combination of rough topogra-
phy, strong tidal currents, and stratified water from the ocean 
exchange that makes the Lombok Strait famous for generation 
of intensive internal waves. The Lombok Strait is important for 
vessels moving between Australia and Singapore and elsewherein 
East Asia. Fully laden tankers of the size of about 230,000 dead-
weight tons and above traversing from the Indian Ocean also use 
the deeper Lombok-Makassar Straits route due to the limitations 
of the 3.5-meter under-keel clearance imposed by the Malacca 
Straits Traffic Separation Scheme as well as the limits of a shal-
low, 23 meter, depth. The minimum passage width in the Lom-
bok Strait is 10 nautical miles and the depths are greater than 490 
feet. The Lombok Strait is therefore considered the safest route 
for supertankers.

•	 For Australia, the Lombok Strait serves as an invaluable maritime 
corridor for the nation’s export goods—namely resources, energy, 
and agricultural produce—combined with critical energy supplies 
and consumer goods from Asia and Europe, meaning that Lom-
bok is one of three economic and strategically critical waterways 
intrinsically linked to Australia’s long-term economic and strategic 
national security. 

•	 There are numerous pathways between the islands in Indonesian 
waters. The Alas Strait, between the islands of Lombok and Sum-
bawa, can still handle large commercial vessels if needed. The depth 
at the northern end of the Alas Strait is approximately 1,300 feet. 
Along the north-south strait, the water depth decreases slightly 
from 590 feet to 410 feet, with a sill at 312 feet depth. The Bali 
Strait, between the islands of Java and Bali, is only 1.5 miles wide 
at its narrowest point, but still maintains an average depth of 200 
feet, enough to support larger ships.
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Implications
•	 In the event of open conflict, the Lombok Strait would become a 

preferred route for commercial and military traffic. However, much 
of this traffic would also be making use of the Makassar Strait to the 
north due to the geography of Borneo and the South China Sea. It 
is also worth considering the other waterways through the Indone-
sian islands. In the event of economic warfare, many of these straits 
could also support the passage of warships or commercial vessels.

Data Card: Ombai-Wetar Strait 
Key Takeaways 

•	 The Ombai-Wetar Straits are deep, providing a strategically import-
ant avenue for nuclear-powered submarines to pass undetected. 

•	 There is no current evidence of PRC underwater surveys in the area, 
and PRC advances for access to resources and permission to em-
place underwater sensors have been continually rebuffed by East 
Timor.

•	 With the closure of the Strait of Malacca, larger ships are more 
likely to move through the Lombok-Makassar route or, depend-
ing on destination, through the Ombai-Wetar Straits into the Ban-
da and Molucca Seas. Of the two, Ombai-Wetar is considered the 
safer route.

Geography and History
•	 The Ombai-Wetar Straits lie east of the Sunda and Lombok straits 

and separate the islands of Alor, Atauro, and Wetar from the island 
of Timor. They lie between the nations of Indonesia to the north 
and East Timor to the south. At their narrowest points, the Om-
bai Strait’s navigable waters are 26 km (16 miles) across and Wetar 
is 42.6 km (26.5 miles) across. Most traffic in the strait is head-
ed northeast or southwest, passing between the islands of Alor and 
Atauro, a navigable channel 34 km (21 miles) across.

•	 The straits are the primary deep-water passages in the Indonesian ar-
chipelago that link the waters of the Pacific and Indian Oceans. The 
archipelago is the only interocean connection on Earth at low lati-
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tudes, and the exchange of water between the two oceans is known 
as the Indonesian throughflow.

•	 The Ombai-Wetar Straits are narrow and deep. They have complex 
and extreme bathymetry, ranging from narrow and shallow reef flats 
partly covered with seagrass and coral, to 3,000-meter depths with-
in 20 km of the coast. The deep nature of the channels has made 
the straits attractive to the PRC in the form of offers seeking off-
shore oil rights and permission to set up radar arrays, ostensibly to 
counter illegal fishing. East Timor has so far refused these advanc-
es, and the two straits therefore continue to provide a route for un-
detected access by nuclear-powered submarines between the Pacific 
and Indian Oceans. 

•	 Although the Ombai-Wetar route is a less direct link between Guam 
and the Indian Ocean than the alternative Lombok-Makassar route, 
it has limited traffic and very little surveillance.

•	 The two straits are critical for East Timor, both in relation to its own 
international trade and as routes for internal transport. If there were 
any disruption in the flow of commercial shipping on the Malacca- 

Map 6. The Ombai-Wetar Straits

Source: World Map, adapted by MCUP.



SLOC Deep Dive and Data Cards | 105

Singapore route, the Ombai-Wetar route would also have a crucial 
role to play in global trade, especially for the Asia-Pacific region. 

•	 The Ombai-Wetar route is longer than its Strait of Malacca coun-
terpart. The former route is therefore not really a preferred alter-
native path for west to east-bound commercial traffic. However, 
Ombai-Wetar is considered the safest route, for the largest oil tank-
ers transiting between the Persian Gulf and Japan, and it is also used 
by vessels transiting between Australia and the Java Sea or East Asia.

Implications
•	 The PRC is interested in the Ombai-Wetar Straits, recognizing its 

value both in terms of depth and its use by U.S. undersea traffic.
•	 Evidence of PRC underwater surveys in the area could signal their 

intent to move their nuclear-powered submarines through the 
straits.
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Map 7. The Ombai-Wetar route

Source: World Map, adapted by MCUP.
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Data Card: Strait of Hormuz 
Key Takeaways 

•	 The Strait of Hormuz is a critical maritime passage bordered by 
Iran, Oman, and the UAE, lending geopolitical significance to the 
strait’s maritime traffic.

•	 The strait is a lifeline for global energy trade. A substantial per-
centage of the world’s oil exports pass through this chokepoint, 
making it a linchpin for the global economy. The flow of oil and 
gas through the strait has substantial implications for internation-
al markets.

Geography and History
•	 The Strait of Hormuz is a narrow, shallow strait connecting the Per-

sian Gulf to the Gulf of Oman. Due in part to the shallow depths 
(approximately 220 meters at its deepest point), the Strait of Hor-
muz is subject to strong currents and potential turbulence. The 
strait ranges from 34 to 63 kilometers in width and is dotted by 
numerous islands.

•	 The Strait of Hormuz is a strategically crucial maritime chokepoint 
located between the Persian Gulf and the Gulf of Oman, through 
which a significant portion of the world’s oil and gas shipments 
pass. While no single country has direct control over the entire 
strait, several nations in the region have significant influence and 
play a role in ensuring the security and stability of maritime traffic. 
Maritime traffic is closely monitored by Iran and Oman as the pri-
mary shipping lanes pass through both countries’ territorial waters. 

•	 Iran has a substantial coastline along the northern side of the Strait 
of Hormuz. The Iranian government asserts its authority over its 
territorial waters, which include parts of the strait. Iran has occa-
sionally threatened to close the strait or take actions that could 
disrupt maritime traffic in response to geopolitical tensions or per-
ceived threats, and they frequently conduct harassing actions with 
U.S. military vessels transiting the area. 

•	 Oman controls the southern coastline of the Strait of Hormuz. The 
Omani government plays a role in facilitating the safe passage of 
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vessels through its territorial waters and has historically maintained 
a cooperative approach to maritime security. 

•	 Both Iran and Oman have collaborated in recent years on joint res-
cue exercises and drills in the northern Indian Ocean.

•	 The UAE, situated to the southeast of the Strait of Hormuz, has 
several emirates with coastlines along the Gulf of Oman and the 
Arabian Sea. The UAE, particularly the emirate of Dubai, is a sig-
nificant player in the maritime industry and contributes to the se-
curity and management of the strait. 

Map 8. The Strait of Hormuz

Source: Encyclopeadia Britannica, adapted by MCUP.
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Implications

•	 A significant portion of the world’s energy exports come from the 
Persian Gulf region through the Strait of Hormuz. In 2018, its dai-
ly oil flow averaged 21 million barrels per day, representing more 
than 20 percent of the world’s daily consumption. Disruptions to 
this daily flow can have outsized and lasting impacts on the glob-
al economy.

•	 The Strait of Hormuz is regularly patrolled by international naval 
forces, though Iranian forces have the most public and persistent 
presence in the narrow waterway.

Data Card: Strait of Malacca
Key Takeaways 

•	 The Strait of Malacca is is a critical chokepoint for maritime traffic, 
particularly for vessels traveling between the Indian Ocean and the 
Pacific Ocean. It is one of the world’s primary shipping channels.

Figure 5. Strait of Hormuz maritime routes

Source: World Economic Forum, adapted by MCUP.
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•	 The Strait of Malacca is a strategically vital waterway with immense 
economic significance and complex maritime dynamics. Its narrow 
passage and high traffic volume make it a critical focus for interna-
tional trade and cooperation among the littoral states.

Geography and History
•	 The Strait of Malacca is a long, narrow, and natural waterway lo-

cated between the Malay Peninsula and the Indonesian island of 
Sumatra. It connects the Andaman Sea to the northeast with the 
South China Sea to the southwest.

•	 The strait is one of the world’s most important and busiest water-
ways, with a width that varies along its length but averages around 
1.7 miles (2.7 kilometers). The narrowest point, the Phillips Chan-
nel, is about 1.5 miles (2.4 kilometers) wide.

•	 Nearly 100,000 ships pass through the strait annually. The Strait of 
Malacca is governed by international maritime law, particularly the 

STRAIT OF MALACCA

Map 9. The Strait of Malacca

Source: CIA Factbook, adapted by MCUP.
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United Nations Convention on the Law of the Sea (UNCLOS). 
UNCLOS ensures the right of innocent passage through the strait, 
allowing vessels to navigate freely as long as they do not pose a 
threat to the coastal states’ security.

•	 Traffic within the strait is managed by a traffic separation scheme 
supported by coastal surveillance radars and communication net-
works. The nations surrounding the strait—Indonesia, Malaysia, 
and Singapore—have established the Malacca Straits Patrol is a set 
of practical cooperative measures undertaken by the coastal nations 
to ensure the strait’s security. It comprises the Malacca Straits Sea 
Patrol, the “Eyes-in-the-Sky” Combined Maritime Air Patrols, as 
well as the Intelligence Exchange Group.

Implications
•	 The strait is a key conduit for the transportation of goods, includ-

ing a significant portion of the world’s oil and LNG. Its econom-

Figure 6. Shipping traffic density in the Strait of Malacca

Source: “The Challenges of Constructing the Connectivity between Indonesia and Malaysia in 
the Malacca Strait,” ResearchGate, adapted by MCUP.
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ic importance is underscored by the large volume of international 
trade passing through its waters.

•	 Any closure of the strait, accidental or purposeful, would pressurize 
other straits in the Indonesian archipelago, particularly Sunda and 
Lombok, with the largest vessels diverting to Lombok.

Data Card: Sunda Strait 
Key Takeaways 

•	 The Sunda Strait is a narrow and dynamic waterway. Despite more 
than 35,000 ships passing through annually, the strait’s narrowness, 
shallowness, and lack of accurate charting make it unsuitable for 
many modern larger ships.

•	 The strait is somewhat restrictive due to currents, depth changes, 
and significant crossing traffic. The Selat Sunda II Bridge, span-
ning the western end of the strait, also restricts traffic to a height 
of 52 meters.

•	 Large military vessels, such as aircraft carriers, are more likely to 
use wider, deeper waterways better suited to their size and maneu-
verability.

Geography and History
•	 The Sunda Strait is a narrow waterway, 16–70 miles (26–110 km) 

wide, between the islands of Java and Sumatra, and links the Java 
Sea with the Indian Ocean. There are several volcanic islands with-
in the strait, the most famous of which is Krakatoa.

•	 The strait runs roughly northeast and southwest. The Sunda 
Strait has a minimum depth of about 20 meters, though there is a 
deep-water channel. The narrowest portion of the Sunda Strait is 
situated at its northeastern edge between Cape Pujat on Java Island 
and Cape Tua on Sumatra Island. At the southern end of the strait, 
the eastern side is comparatively much shallower than its western 
part which is the deepest. However, at the northern end of the strait 
(at its narrowest point) the deeper channel is on the eastern side, 
which you can see in the picture, opposite.
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•	 The Sunda Strait is overall very shallow and therefore it is extremely 
difficult to navigate in the waters of the strait, particularly for larg-
er vessels. For example, deep-draught ships of more than 100,000 
DWT or of more than 18 meters draught do not transit the strait. 
In addition to its shallow depth, navigation is also made difficult 
by the presence of sandbanks, strong tidal currents, other artifi-
cial obstructions like oil platforms, and robust crossing traffic be-
tween the islands. 

•	 The strait’s shallowness and inaccurate charting make it highly un-
suitable for several modern ships. Likewise, with the crossing traf-
fic, moving larger naval formations through the strait is not ideal.

Figure 7. Topobathymetrical image of the Sunda Strait

Source: “Modelling 2018 Anak Krakatoa Flank Collapse and Tsunami: Effect of Landslide Fail-
ure Mechanism and Dynamics on Tsunami Generation,” ResearchGate, adapted by MCUP.



SLOC Deep Dive and Data Cards | 113

•	 The Sunda Strait has been the site of several naval battles through-
out history, including the Battle of Sunda Strait in 1942, when 
a Japanese naval force defeated a combined British, Dutch, and 
American fleet. The strait has also been a site of piracy and smug-
gling in recent years, with Indonesian authorities working to im-
prove security.

Implications
•	 However, it is possible that one of the major complexities of the 

strait, the crossing traffic, would be lessened in the event of region-
al conflict.

•	 While the Sunda Strait would be unattractive as a route option for 
large task forces, it could remain useful for smaller units like am-
phibious ready groups or single ships. The uneven depth, uncer-
tain currents and lack of maneuverability make the strait less useful 
for large combatants like nuclear-powered aircraft carriers (CVNs), 
submarines, and large cargo ships.

Figure 8. Maritime traffic in the Sunda Strait

Source: Dryad Global, adapted by MCUP.
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•	 With the closure of the Strait of Malacca, larger ships are more like-
ly to move through the Lombok-Makassar-Celebes-Sulu route or, 
depending on destination, through the Ombai-Wetar Straits into 
the Banda and Molucca Seas.
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CMC ONA researched the oil industry as part of preparation for the SLOC 
IV wargame, hoping to better understand how an oil blockade against the PRC 
could be implemented. This appendix provides a portion of that research for 
readers who may not be familiar with the production of petroleum products. 
It also describes how oil is created and classified, found, extracted, pumped, 
transported, and refined. 

The animals and plants eventually producing petroleum products lived 
300–400 million years ago during the Paleozoic Era1. Organic material was 
buried by layers of silt and sand, and over time, compressed under enormous 
pressure. Due to a lack of oxygen, the remains turned into kerogen, a waxy 
substance found within rocks. The application of time, heat, and pressure, 
through a process called catagenesis, transforms kerogens into hydrocarbons. 
Hydrocarbons come in many forms including coal, peat, natural gas, crude 
oil, and other types of petroleum.2

Crude oils, the more common types of hydrocarbons, are composed of 13 
percent hydrogen, 85 percent carbon, and 2 percent other elements includ-

1 “Oil and Petroleum Products Explained,” U.S. Energy Information Administration, 12 June 
2023. 
2 Elizabeth Morse and Andrew Turgeon, “Petroleum,” National Geographic, 19 October 2023. 

Appendix 3

Oil Industry Basics
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ing nitrogen, sulfur, oxygen, and metals such as iron, nickel, and copper. The 
number of impurities in crude oil varies. The American Petroleum Institute 
uses the terms light and heavy to compare the oil’s density compared to water. 
Light oil is purer, composed of approximately 97 percent hydrocarbons. It is 
less dense than water, so it floats. In contrast, heavy oil is 50 percent hydro-
carbon and 50 percent impurities. Its density is greater than water, so it sinks. 
Light oil is more desirable because it is cheaper and easier to refine. Oil is fur-
ther classified based on where it was drilled. Examples include West Texas In-
termediate, Brent Blend, and Dubai-Oman. Finally, oil is considered sweet if it 
contains low amounts of sulfur and sour if it contains high amounts of sulfur.3  

Finding and extracting oil is a major industry. While some oil bubbles 
to the surface (bitumen), most petroleum is found in underground reservoirs 
known as reserves. Reserves are located by measuring variances in seismic re-
turns. After promising seismic returns are observed, exploratory drilling is re-
quired to confirm the existence of a reserve. If oil is found, developmental 
drilling occurs to develop the site and begin pumping the reserve. Due to geo-
logical complexities, the depths associated with the reserves, and environmen-
tal concerns, not all oil can be easily pumped out.

Newer drilling methods include directional drilling, a method of drilling 
down into a reserve and then angling the drill to access previously untapped 
portions of the reserve. Directional drilling can extend a reserve’s useful life. 
Directional drilling is partially credited with starting the first Gulf War, when 
Iraq accused Kuwait of using the method to tap into Iraqi reserves, subse-
quently flooding the market with Kuwaiti oil. More recently, secondary drill-
ing methods have increased the yield of older reserves. Techniques including 
vacuuming, fracking, and reserve flooding with water or gas have increased 
the amount of global proven reserves.4

Proven global reserves contain more than 285 billion barrels of oil. Adding 
in estimates of what is likely to exist, the total comes to 1624 billion barrels.

After oil is pumped from reserves, it must be transported to refineries 
or storage locations. Some oil is pumped overland in pipes, but most oil is 
shipped overseas in oil tankers. 

3 Morse and Turgeon, “Petroleum.” 
4 Morse and Turgeon, “Petroleum.” 
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Table 6. Proven and probable oil reserves, in billions of barrels

Country 1P 2P 2PC 2PCX Mb-
bl/d*

1P 
life

2PCX 
life

Upstream 
emissions 
kgCO2/

bbl

Non-OPEC 183 306 646 928 52.4 9.6 48.5 22

United  
States 41 55 122 192 12.9 8.8 40.6 13

Russia 43 65 126 143 10.6 11.2 37.2 23

Canada 35 49 114 127 4.7 20.5 73.8 53

China 12 29 58 75 4.1 7.9 50.0 17

Brazil 7 23 41 65 3.4 5.9 52.2 16

Qatar 5 12 33 36 1.3 11.2 74.3 18

Kazakhstan 10 16 27 33 1.9 15.1 47.4 17

Mexico 3 7 16 23 2.0 4.4 32.4 25

Australia 1 1 3 22 0.3 4.9 209.4 35

Argentina 2 3 7 19 0.7 7.8 76.0 31

Norway 4 8 11 16 1.9 5.9 23.0 9

United  
Kingdom 1 3 7 9 0.7 4.7 32.3 27

Other non-
OPEC 16 32 71 153 7 6 57 25

OPEC 102 199 638 696 30.5 9.2 62.6 23

Saudi  
Arabia 33 62 257 271 10.4 8.6 71.2 9
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In 2022, there were more than 8,700 crude and petroleum product tank-
ers weighing more than 10,000 dead weight tons (DWT). Of those, 860 were 
very large crude carriers (VLCCs), which only carry crude oil. Crude and re-
fined products cannot share the same shipping holds without contamination, 

Iraq 17 37 100 107 4.5 10.4 65.3 26

Iran 15 28 80 88 3.3 12.7 73.4 37

United Arab 
Emirates 14 25 69 72 3.2 11.5 61.2 10

Kuwait 6 14 48 51 2.4 6.7 57.2 12

Venezuela 2 5 23 27 0.8 6.7 94.2 98

Libya 4 8 15 20 1.3 8.6 42.9 70

Nigeria 3 6 17 19 1.5 6.1 36.0 38

Algeria 4 6 8 13 1.1 8.6 31.9 50

Angola 3 4 8 13 1.1 6.7 32.4 21

Congo 1 1 3 5 0.3 6.5 51.3 48

Gabon 0 1 1 3 0.2 5.9 41.4 51

Equatorial 
Guinea 0 0 1 1 0.1 4.5 16.5 35

World total 
oil 285 505 1,283 1,624 82.9 9.4 53.7

Natural gas liquids, 12.0
Other liquids, 6.3
World total liquids production, 2023, 101.2
* = Global oil production 2023, excludes natural gas liquids, biofuel, and refinery gains; 1P = 
proved oil reserves (as of 1 January 2023), conservative estimate in existing fields; 2P = proved 
+ probable oil reserves, most likely estimate in existing fields; 2PC = proved + probable oil 
reserves plus mean contingent recoverable oil resources in yet undecided projects/discoveries, 
including noncommercial volumes; 2PCX = most likely estimate for existing fields, plus con-
tingent resources in discoveries, plus risked prospective resources in yet undiscovered fields. 
The above classification scheme is aligned with the PRMS standard from the Society of Petro-
leum Engineers. Oil refers to crude oil + lease condensate.
Source: “Recoverable Oil Reserves Top 1,600 Billion Barrels, Capable of Warming the Planet 
an Extra 0.2°C by 2100,” Rystad Energy, 28 June 2023.
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and it is too costly to clean VLCC holds to transition between carrying crude 
and refined products. This drives suboptimal usage of the ships. They first load 
up with crude, transit to a refinery, and download the crude. The ships then 
transit back to their origins empty to restart the process.5

5 Shasni N. Kumar, “Tanker Transportation,” in Cutler J. Cleveland and Robert U. Ayres, En-
cyclopedia of Energy (Amsterdam: Elsevier Academic Press, 2004). 

Figure 9. Oil tankers

Source: courtesy of the Office of Net Assessment, adapted by MCUP.
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Refined petroleum ships are much smaller and carry multiple types of 
products simultaneously in separate holds. They also tend to onload and off-
load cargo at multiple locations during a single voyage.6

The U.S. Energy Information Administration mapped out the primary oil 
shipping lanes across the world. These lanes pass through extremely import-
ant areas, channels, canals, and chokepoints.

As an alternative to maritime shipping, many countries use pipelines to 
carry oil long distances over land. The United States uses 85,000 miles of pipe-
line for crude oil and another 64,000 miles of pipeline for refined products. 
The PRC also uses a large array of pipelines. Most pipelines originate near 
VLCC offloading ports or oil reserves and terminate near refineries.7

Refining is the process of converting and separating crude oil into use-
ful petroleum products. Refineries take specific types of crude and convert 
them into specific products such as gasoline, diesel fuel, and jet fuel. A refin-

6 “Global Tanker Fleet Struggles to Break Even,” Lloyd’s Register, 28 March 2022. 
7 “Where Are Liquid Pipelines Located?,” Pipeline101, accessed 31 January 2024.

Map 10. SLOCs and passage of Oil 

Source: “World Oil Transit Chokepoints,” U.S. Energy Information Administration, 25 July 
2017, adapted by MCUP.
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Figure 10. The U.S. petroleum pipelines

Figure 11. China’s petroleum pipelines

Source: “Where Are Liquid Pipelines Located?,” Pipeline101, accessed 31 January 2024.

Source: “China Energy Map v. 2023,” Rice University’s Baker Institute, accessed 31 January 
2024.
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ery complex is optimized for a single type of feedstock. Changing the type of 
crude requires expensive and time-consuming modifications to the physical 
plant of a refinery. Refining can take multiple iterations until the final prod-
ucts are produced. Some petroleum may even need to be transported to oth-
er refineries for subsequent refinement before the end product is produced.8

During refinement, sulfur, metals, sand, and other gases are removed from 
crude oil through filtering and distillation. The crude oil is heated at different 
temperatures which causes the different hydrocarbons found in the crude to 
boil and separate.9 During this process, the crude’s density is decreased, which 
increases its volume. For every standard U.S. 42-gallon barrel of crude oil re-
fined, approximately 45 gallons of products are produced. Gasoline, diesel, 
and jet fuel make up most refined products.10  

Many countries hedge against supply interruptions by setting aside a Stra-
tegic Petroleum Reserve (SPR). In the United States, four salt caverns in Tex-
as and Louisiana are used to store crude oil. On 26 January 2024, the U.S. 
SPR contained 357 million barrels of crude oil. This is down from the histor-
ic maximum of 727 million barrels in December 2009. One estimate from 
2021 said the then-current inventory of 594 million barrels of crude would 
provide 1,206 days of supply. Accessing the reserves is not immediate. The 
U.S. Energy Information Administration estimates it will take 13 days from 
the president’s decision to tap into the SPR for oil to reach market. The En-
ergy Information Administration also estimates only 4.4 million barrels of oil 
can be tapped from the SPR each day.11

The PRC also has a SPR. The PRC primarily stores its reserves above 
ground in large tanks. This method is more expensive than storing it in salt cav-
erns, and the PRC has announced its desire to transition to salt cavern storage 
soon. While the PRC does not publicly release its SPR numbers, it has mes-
saged a goal of storing 90–100 days’ worth of crude oil demand, or approx-
imately 730 million barrels.12 Currently, the PRC has eight oil reserve bases. 

8 John E. Carruthers and Lee H. Solomon, “Petroleum Refining,” Britannica, accessed 29 Jan-
uary 2024. 
9 Morse and Turgeon, “Petroleum.” 
10 “Oil and Petroleum Products Explained,” U.S. Energy Information Administration, 12 June 
2023. 
11 “SPR Quick Facts,” Office of Cybersecurity, Energy Security, and Emergency Response, ac-
cessed 31 January 2024. 
12 “China: Oil Stockpiling and Energy Security,” Stratfor Analysis, 1 June 2009. 
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Figure 12. Refinement example

Figure 13. Proportions of finished products from a barrel of crude oil

Source: John E. Carruthers and Lee H. Solomon, “Petroleum Refining,” Britannica, accessed 
29 January 2024.

Source: “Oil and Petroleum Products Explained,” U.S. Energy Information Administration, 
12 June 2023.
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Figure 14. The United States’ strategic petroleum reserve locations

Figure 15. China’s SPR sites, refineries, and pipelines

Source: “SPR Storage Sites,” Office of Cybersecurity, Energy Security, and Emergency Re-
sponse, accessed 31 January 2024.

Source: Huiqing Lan and Zhijie Zhang, “Analyzing the Layout of China’s Strategic Petroleum 
Reserve Base” AIP Conference Proceedings (2017), https://doi.org/10.1063/1.4992936.
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Country Million barrels per day Share of world total

United States 20.30 21%
Saudi Arabia 12.44 13%
Russia 10.13 10%
Canada 5.83 6%
Iraq 4.61 5%
China 4.45 5%
United Arab 
Emirates

4.23 4%

Iran 3.67 4%
Brazil 3.17 3%
Kuwait 3.01 3%
Total top 10 71.83 74%
World total 97.70

Country Million barrels per day Share of world total

United States 19.89 20%
China 15.27 16%
India 4.68 5%
Russia 3.67 4%
Japan 3.41 4%
Saudi Arabia 3.35 3%
Brazil 2.89 3%
South Korea 2.56 3%
Canada 2.26 2%
Germany 2.23 2%
Total top 10 60.20 62%
World total 97.26

Table 7. Top 10 oil producers

Table 8. Top 10 oil consumers

Source: “What Countries Are the Top Producers and Consumers of Oil?,” U.S. Energy Infor-
mation Administration, 22 September 2023.

Source: “What Countries Are the Top Producers and Consumers of Oil?,” U.S. Energy Infor-
mation Administration, 22 September 2023.
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Figure 16. U.S. petroleum product consumption, by source and sector

Source: “Oil and Petroleum Products Explained,” U.S. Energy Information Administration, 
22 August 2023.

Product Annual consumption 
(million barrels per day)

Finished motor gasoline 8.777

Distillate fuel (diesel fuel and 
heating oil) 3.962

Hydrocarbon gas liquids 
(HGLs) 3.588

Kerosene-type jet fuel 1.558

Still gas 0.661

Asphalt and road oil 0.373

Residual fuel oil 0.343

Petroleum coke 0.255

Petrochemical feedstocks 0.237

Table 9. Types and amounts of petroleum products consumed by the 
United States, 2022
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Biofuels 0.164

Lubricants 0.112

Unfinished oils 0.094

Miscellaneous other products 0.087

Special naphthas 0.046

Aviation gasoline 0.012

Waxes 0.006

Kerosene 0.004

Total petroleum products 20.279

Source: “Oil and Petroleum Products Explained,” U.S. Energy Information Administration, 
22 August 2023.

Table 10. China’s total refined petroleum product consumption, by 
type

Source: Jonathan Russo and Lejla Villar, U.S. Energy Information Administration, 14 Febru-
ary 2024.

Fuel type 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Other petro-
leum liquids 2.82 3.16 3.36 3.54 3.81 4.06 4.44 5.31 5.34 4.45

Distillate 
fuel oil 3.50 3.51 3.54 3.42 3.44 3.39 3.10 2.87 3.00 3.70

Liquified 
petroleum 
gases

0.95 1.07 1.24 1.60 1.73 1.82 1.93 2.01 2.26 2.39

Motor 
gasoline 2.46 2.61 2.71 2.82 2.96 3.06 3.19 2.98 3.15 3.11

Residual fuel 
oil 0.58 0.55 0.53 0.53 0.53 0.50 0.52 0.56 0.68 0.99

Jet fuel 0.43 0.48 0.54 0.61 0.69 0.75 0.80 0.67 0.80 0.41

Kerosene 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Total 10.78 11.42 11.96 12.56 13.20 13.61 14.01 14.43 15.27 15.08
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Seven are above ground and one is stored underground in a large, watertight 
tank. Many of China’s sites are located along their eastern coast with one lo-
cated in the northwest corner near their major overland pipelines.13  

The Energy Information Administration tracks each country’s oil produc-
tion and consumption. The United States produces the most total oil in the 
world at 20 million barrels per day, or 21 percent of the world’s market. In 
comparison, the PRC produces 4.45 million barrels per day. The United States 
also consumes the most oil in the world at 19.89 million barrels per day, with 
the PRC coming in second at 15.27 million barrels per day.14 

Refined petroleum products have many uses. The Energy Information 
Administration has estimated the United States’ consumption by source and 
which sector the petroleum supports. Gasoline and diesel fuels make up the 
preponderance of use with liquid natural gas and jet/aviation fuels next in 

13 Huiqing Lan and Zhijie Zhang, “Analyzing the Layout of China’s Strategic Petroleum Re-
serve Base,” AIP Conference Proceedings (2017), https://doi.org/10.1063/1.4992936.
14 “What Countries Are the Top Producers and Consumers of Oil?,” U.S. Energy Information 
Administration, 22 September 2023. 
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Figure 17. China’s refined petroleum product consumption, 2013–22

Source: Jonathan Russo and Lejla Villar, U.S. Energy Information Administration, 14 Febru-
ary 2024.
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rank. The transportation sector makes up 67 percent of all use, followed by 
industrial uses, and finally home heating and power generation.15

With approximately 20 million barrels of oil used per day in the United 
States alone, how long will the world’s oil supply meet demand? According to 
the Energy Information Administration, the global supply of crude oil, oth-
er liquid hydrocarbons, and biofuels is expected to be adequate to meet the 
world’s demand through at least 2050. While some markets, like the United 
States, may shift to renewable energy sources, most countries will continue to 
demand petroleum products to meet their energy demands.16

15 “Oil and Petroleum Products Explained,” U.S. Energy Information Administration, 22 Au-
gust 2023. 
16 “Annual Energy Outlook, 2023,” U.S. Energy Information Administration, 16 March 2023. 
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CMC ONA wargamed how the Marine Corps could contribute to an 
oil blockade of the PRC. Six events were conducted.1 These included a  
seminar-style SLOC access and basing wargame, three Marine Corps SLOC 
control access and basing wargames, a Center for Naval Analyses (CNA)-
led economic warfare and blockade expert panel, and an Indonesia access 
and basing tabletop exercise. The wargames had five enduring research ques-
tions. 

1.	 How could the Marine Corps use land-based seapower to control 
key maritime terrain?

2.	 What is the role of stand-in forces (SIF) in economic warfare?
3.	 What level of effort is required to close an SLOC?
4.	 What support is necessary from the Navy and Joint Force?
5.	 What special skills or competencies does the Marine Corps pro-

vide in this situation?

1 These wargame reports are available on request.

SLOC Series of Wargames

Appendix 4
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The games led to several insights, many of which have informed this doc-
ument. SLOC I focused on the impact of SLOCs and access on strategy in 
competition. Key insights included:

•	 U.S. strategy during competition is Western Pacific focused and is 
largely unaffected by PRC actions outside the region. 

•	 Securing and maintaining access to the region, especially in-theater 
resupply points (Class V and vertical launching system cells) should 
be a major focus of peacetime campaigning.

•	 The overall effectiveness of economic warfare is unknown making 
it difficult to allocate forces for missions on the periphery vs mis-
sions in the first island chain.

•	 Winning or losing on Taiwan or the first island chain may not lead 
to the end of the war. 

The access and basing tabletop exercise explored what factors could be import-
ant in securing access to the landward component of an SLOC chokepoint. 
The specific question asked was: Under what conditions would Indonesia al-
low the United States access to its sovereign territory, airspace, and territori-
al waters to conduct lethal military operations and wage economic warfare? 
Bottom line, access was unlikely but possible, and depended largely on how 
the war started, who was winning, and how the war was being fought. One 
important output of the tabletop exercise was an internal team framework for 
considering the question of access. 

The expert panel conducted at CNA headquarters was intended to in-
tellectually “prime the pump” ahead of the SLOC control wargames. All as-
sembled panel members expressed a belief in the effectiveness of economic 
warfare.2

•	 The panel had little confidence that the Navy is conducting or 
would conduct the necessary analysis and planning necessary to 
make a blockade effective at the onset of hostilities.

2 This could be because only people who think this way would agree to participate in an eco-
nomic warfare expert panel. There are several voices in academia and the community of prac-
tice who believe it is a flawed approach. Consult the annotated bibliography for these divergent 
views.
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•	 Historically, navies spent a lot of effort during war on blockades 
and economic warfare. 

•	 A global view of economic warfare must be taken.
•	 The PLA will never run out of fuel, everything else would be econ-

omized first.
•	 Current access is a weak signal and unreliable indicator of wartime 

access. What is acceptable in peace is very different from what could 
happen during war. 

SLOC II focused on how the Marine Corps could contribute to blockade 
during war at the tactical level. A major goal was better understanding of the 
Marine Corps’ capacity to conduct such operations. 

•	 The seizure of undefended or lightly defended terrain at the im-
mediate onset of hostilities is one potential role of Marine Corps 
forces. 

•	 SIF could enable traditional maritime blockade operations by 
screening and defending surface combatants against enemy sub-
marines, surface combatants, and aircraft—tasks normally assigned 
to other surface combatants.

•	 Specific Joint and naval assets are required to enable Marine Corps 
blockade actions. These include external defense; intelligence, sur-
veillance, and reconnaissance (specifically early warning of impend-
ing attack and custody of the contact of interest); logistics; and 
strategic mobility.

•	 The ARG/MEU’s organic mobility is an important advantage. 
•	 Specific conditions are necessary for a blockade to be operational-

ly effective, namely protraction on Taiwan, a favorable military sit-
uation in the South China Sea, access to land and territorial water 
astride key SLOCs, and a comprehensive approach taken to the 
blockade. 

•	 An effective blockade would probably look like a series of “leaky 
nets” deployed globally to stop the flow of oil and degrade the 
PRC’s ability to refine and transport it. 

•	 All SLOCs are different, some significantly requiring a tailored ap-
proach to closing each one. 
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•	 Untangling the economic impact of a blockade from the economic 
impact of fighting a war over Taiwan would be difficult. 

•	 Surface combatant use in blockades presents a dilemma. They could 
be more useful elsewhere and are vulnerable, meaning their use po-
tentially has more down than upside. 

•	 Boarding and seizing a VLCC is challenging. The PLA can make 
it nearly impossible, or not worth the cost, but they have limited 
ability to put these measures into place. 

•	 Red’s military response to a blockade would likely be patient, com-
ing at the time of their choosing. Red’s blockade responses might 
not be symmetrical or proportional either. 

•	 Red did have several very effective political, diplomatic, and infor-
mational responses available.

SLOC III was similar to SLOC II although participants were different, 
providing a fresh look at the problem. Several findings from the game over-
lapped with those from SLOC II and are omitted.  

•	 A focus on tankers may be more effective than a focus on oil. 
•	 Conducting a blockade, whether effective or not, will influence 

global oil prices. 
•	 Blockading the PRC is a global challenge, encompassing all aspects 

of national power.
•	 The blockade demonstrated aspects of a competitive strategy.3 Red’s 

strategic response was exactly the effect the blockade was intend-
ed to have. 

•	 Land forces are vulnerable to PLA long range fires, but less vulner-
able than ships. 

•	 Tactical implementation of a blockade is difficult, and the PLA has 
many counters to U.S. efforts, some of which are asymmetric, pos-
ing unique challenges.

3 The best definition found for competitive strategies comes from Stephen Rosen. “Competitive 
strategies try to get competitors to play our game, a game we are likely to win. This is done 
by getting them to make the kind of mistakes they are inclined to make, by getting them to 
do that which is in their nature, despite the fact they should not do so, given their resources.” 
Quoted in Thomas G. Mahnken, Competitive Strategies for the 21st Century: Theory, History, 
and Practice (Redwood City, CA: Stanford University Press, 2012).
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SLOC IV, the final blockade related wargame conducted by CMC ONA 
prior to the completion of this net assessment sought to examine the long-
term and global effects of a maritime oil blockade of the PRC against the 
backdrop of a Sino-American war caused by a PRC invasion of Taiwan. Two 
small operational planning teams were convened by each side ahead of the 
game to develop the strategies and intellectual frameworks used during the 
game. The game included six move periods spanning two years of conflict, 
after which the game culminated. The following insights were derived from 
the game: 

•	 SLOC IV found a maritime oil blockade had the potential to seri-
ously degrade the PRC’s oil supply during a conflict with Taiwan, 
but also had far-reaching and potentially negative global econom-
ic consequences. 

•	 In the context of this game, targeting VLCCs and other oil tankers 
via MIO was feasible and sustainable, provided measures were tak-
en for keeping seized VLCCs off the market.

•	 Units conducting MIO need an entity to hand off seized tankers 
for disposition.  

•	 The seizure of tankers had significant effects on the global energy 
market, causing diplomatic and economic pressure on the Unit-
ed States. 

•	 MIO were most survivable when conducted outside PRC antiship 
missile ranges but access to tankers suffered. 

•	 Blue concluded an approach more likely to have operational effects 
was targeting jet fuel and began striking refineries and other critical 
nodes in the jet fuel supply chain on the PRC mainland. 

•	 Blue attacks on the Chinese mainland created risks of “tit-for-tat” 
escalation between the United States and the PRC, especially once 
more capable Chinese weapons come online. Once the PRC ex-
hausted its conventional response, the likelihood of an escalato-
ry spiral increases.  

•	 The blockade created two markets and prices for oil: the mainland 
China and theater of conflict price and the rest of world price. Chi-
na’s price was much higher. 
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•	 China’s dominant position in shipbuilding meant they could quick-
ly rebuild their merchant fleet or build the type of combatants nec-
essary to nullify blue global advantages. This could have far-reaching 
postwar consequences.
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Blockade and economic warfare have been prominent features of nearly ev-
ery great power conflict. They are frequently part of a nation’s strategy from 
the outset and are expedients adopted after an initial gambit fails or when 
unable to create conditions necessary for negotiated settlement. A survey 
of the history of blockades indicates the existence of some “iron laws” of 
blockade: 

•	 A nation or coalition implementing a blockade should first assess 
their ability to impose one and their adversary’s susceptibility to 
blockade. 

•	 Blockades have a cost, usually paid in part by the blockading pow-
er’s allies and partners.

•	 Blockades have variable windows of effectiveness caused by an ad-
versary’s adaptation, expedients, and substitution.

•	 Blockades often seen as low risk approaches also drive adversaries 
to high-risk strategies.

•	 The slow-moving economic effects of blockades translate very slow-
ly into battlefield advantage, but also eventually yield decisive, long-
term strategic effects enduring even after the conflict’s end.

Historical Context

Appendix 5
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The first naval blockade recorded in history was conducted by the Athe-
nians in 425 BCE during the Peloponnesian Wars. The Athenian fleet de-
stroyed the Spartan fleet at the island of Sphacteria after a major land battle, 
and the Athenians proceeded to conduct a 72-day blockade of the island to 
force the Spartans to negotiate a truce. The Athenians knew 420 Spartans were 
trapped on the island and Sparta would negotiate to save their soldiers. Al-
though the Athenian win at sea extended the Peloponnesian War, which ulti-
mately led to Athenian demise, the conduct of the naval blockade at Sphacteria 
encircled the Spartans and forced them to negotiate.1 It should be noted a pre-
condition of the blockade was the destruction of the Spartan fleet. Blockades, 
at the operational level, work best when implemented by powers with strong 
navies against powers with weak ones and how a successful blockade can still 
lead to a nation’s defeat. 

However, beyond Sphacteria, blockade and the threat of blockade figure 
prominently in Thucydides’ The History of the Peloponnesian War, including 
the eventual decisive defeat of Athens after the Battle of Aegospotami (405 
BCE) when the loss of their fleet and control of the sea resulted in the threat of 
cut off grain imports. However, this history also reveals uncomfortable truths 
about the conduct of blockades. Blockades take time to have effects; are not 
completely effective; generate costs for the imposer, as well as the victim; lead 
to escalatory activities to accelerate achievement of desired objectives; and have 
unforeseen, long-term consequences. In Athens’ case, the slow progress and 
cost of maintaining the blockade caused strategic concerns about raising the 
blockade for winter, thus leading to a direct, amphibious assault. After win-
ning the assault, the taking of Spartan prisoners gave Athens false hopes about 
the possibility to eventually defeat Sparta and false confidence in their naval 
mastery and economic dominance.2 

Following the first recorded blockade, naval blockades evolved, applying 
economic pressure to support land wars and diplomatic coercion efforts. Al-
fred Thayer Mahan was one of the first theorists to link the nation’s econom-
ic health to its ability to protect maritime commerce. Thayer proclaimed no 
matter how “great the wealth product of the land, nothing facilitates the nec-

1 J. Rickard, “Battle of Sphacteria (425 BC),” HistoryofWar.org, 15 June 2011.
2 Robert B. Strassler, The Landmark Thucydides: A Comprehensive Guide to the Peloponnesian 
War (New York: Touchstone Publishing, 1996), 237–44.
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essary exchange as does the sea.”3 This idea originated from the conventional 
application of naval power in the mid-1800s. Maritime thinkers of the time 
had a bifurcated view of naval operations: fleet operations and attacks on com-
merce. The evolution of guerre de course occurred as an operational and strate-
gic concept in parallel with the development of fleet operations. While many 
admirals and maritime thinkers downplayed the commerce raiding and priva-
teering of guerre de course, another noted maritime theorist, Julian S. Corbett, 
emphasized how naval power was the ability to ensure a nation’s commercial 
activities through sea control.

Both Mahan and Corbett considered the influence of naval power from 
ancient times through Renaissance eras, especially in the naval history of the 
Mediterranean Sea. However, they both emphasized global fleet operations, 
blockades, and naval power in the modern era with the Seven Years’ War. The 
Seven Years’ War, a conflict between France and Great Britain, began in 1754 
as a dispute over North American land claims around what is now Pittsburgh, 
Pennsylvania. The conflict eventually spread into other parts of the world, in-
cluding Europe, Africa, and Asia. As the war expanded, the British blockaded 
all the important harbors along the Dutch, French and Spanish coasts, and as 
a result, the trade of those countries was substantially reduced. In addition to 
conducting close blockades of important harbors, the British Royal Navy also 
searched neutral vessels for contraband, otherwise known as commerce raid-
ing.4 This cohesive naval strategy was integral to British Prime Minister Wil-
liam Pitt’s overall national strategy which included: 

•	 A blockade of the enemy’s fleet and attempts to destroy it when it 
attempted to evade. 

•	 Holding enemy troops away from their allies by conducting raids 
on the enemy’s coastline. 

•	 Providing support to the army that was to be used in seizing ene-
my colonies and maritime trade.5

3 Barry M. Gough, “Maritime Strategy: The Legacies of Mahan and Corbett as Philoso-
phers of Sea Power,” RUSI Journal 133, no. 4 (1988): 56–57, https://doi.org/10.1080/0307 
1848808445330.
4 David Syrett, Shipping and Military Power in the Seven Year War, 1756–1763: The Sails of Vic-
tory (Liverpool, UK: Liverpool University Press, 2008). 
5 “William Pitt Family Papers, 1757–1804, DAR.1925.08,” Darlington Collection, Archives 
& Special Collections, University of Pittsburgh Library System.
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This strategy proved successful because Pitt knew Britain’s small army 
would not be effective on land. He also knew Britain’s strong navy could bot-
tle up the French ports by blockade, which would keep the enemy fleet di-
vided between ports in the Mediterranean and the Atlantic. Pitt reasoned he 
could then use his remaining naval forces to support operations at any point 
around the world. The naval blockade would cut off French support to its 
colonies. After Britain prevailed, it emerged as the world’s dominant colonial 
power, primarily due to its naval seapower. 

One of the British Royal Navy’s imperatives was to never lose sight of the 
French fleet.6 The British relied on frigates to obtain enemy information, and 
the effectiveness of the blockade depended on their ability to communicate 
this intelligence to the main body.7 One of the key aspects that made blockades 
effective was the ability of the blockading fleet to receive timely intelligence 
on the movements of enemy ships in the harbor. Only with this intelligence 
could the main body of the fleet be positioned to effectively engage the ene-
my fleet as it attempted to leave port. Alfred T. Mahan noted the importance 
of these frigates: “The scouting force of the fleet—its eyes, its cavalry—must 
be so multiplied, organized, and drilled that it can at one and the same time 
keep track of an enemy and go back and forth to its own main body. This be-
ing effectively done; the superiority of the latter comes into play.”8 

During the period between 1713 and 1756, many nations agreed, through 
treaties, that neutral shipping could transport noncontraband goods to bellig-
erent ports not under an effective blockade.9 Additionally, through the Paris 
Declaration of 1856, most nations agreed a blockade had to consist of a pa-
trol by an armed naval force and be enforced, rather just declared to be con-
sidered a lawful action could be recognized by the international community.

These treaties enabled the British to make the legal leap to conduct search 
and seizure of goods from neutral countries. During the Seven Years’ War, the 
British enacted the Rule of 1756 to expand the impact of blockades by autho-

6 Anderson Bern, By Sea and by River: The Naval History of the Civil War (New York: Da Capo 
Press, an imprint of Hachette, 1989).
7 Capt A. T. Mahan, USN, “Blockade in Relation to Naval Strategy,” U.S. Naval Institute Pro-
ceedings 21, no. 4 (October 1895).
8 LCdr David T. Cunningham, “The Naval Blockade: A Study of Factors Necessary for Effec-
tive Utilization” (thesis, U.S. Army Command and General Staff College, 1975).
9 Mahan, “Blockade in Relation to Naval Strategy.”



140 | Appendix 5

rizing naval vessels to stop and search neutral vessels trading with its rivals.10 
The effect of this act was to further expand the legal rights of nations to not 
just blockade ports of rival nations, but to prevent neutral nations from pro-
viding succor to its rivals. 

The role and importance of protecting commerce and permitting naval in-
terdiction helped shape the development of commonly recognized internation-
al law. In fact, large amounts of relevant concepts in international law are made 
to govern the “legitimate” use of force during wartime and are thus promul-
gated during conflicts. An important consideration regarding a turn toward 
economic warfare during a future conflict is the need to familiarize military 
professionals and decision-makers with the finer intricacies of this rich body 
of law.11 Following or violating international law will affect legitimacy, mak-
ing it easier or harder to attract and keep allies and partners. 

Mahan ended his analysis on seapower at the midpoint of the Napoleonic 
wars with the Battle of Trafalgar in 1805, noting the rest of the war involved 
commercial aspects considered secondary fleet operations. Of note, econom-
ic warfare was essential to the eventual defeat of Napoléon in 1815, nearly 10 
years after the endpoint of Mahan’s analysis. This interesting but unfortunate 
choice has led to decades of professional debate about whether a navy’s prima-
ry purpose is to protect shipping or defeat other fleets in battle.

During the mid-nineteenth century U.S. Civil War, the Union Navy was 
vastly superior to the Confederate Navy. The lack of a strong Confederate Navy 
permitted the Union Navy to scatter ships all along the southern coasts, singly 
or in small detachments, to create a long blockade across the Atlantic coast. 
This strength was applied toward two key Confederate disadvantages: their re-
liance on overseas trade in cotton and an agrarian economy lacking manufac-
turing capacity at scale—the tools and implements necessary to wage war. The 
blockade was porous, but when combined with the seizure of key harbors and 
ports, was effective enough to erode Confederate military strength, enabling 

10 Wolff Heintschel von Heinneg, “Naval Blockade,” International Law Studies 75 (2000). 
11 Some examples of this include exclusion zones and unrestricted submarine warfare, both 
addressed by international law and routinely used by great powers during war, including the 
United States.
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the war-winning Northern invasions of the South.12 The ability of the Union 
to employ a blockade across a vast southern coastline is an example of the ap-
plication of overwhelming seapower to conduct a blockade. 

Blockades can incentivize adaptation and innovation in war. The 1860s 
was an era of invention and rapid advancements in engineering and weapon-
ry leading to many changes in how wars were fought, including the develop-
ment and fielding of ironclad warships.13 The South used ironclads to ward 
off the blockading Union fleet, but could not build enough ships to break the 
blockade. Steam-powered and armor-protected ironclads heralded a new era 
of naval warfare.14 

Beyond shipbuilding, the history of eighteenth and nineteenth-century 
blockades illustrate the first law of blockade: “the possession of strategic bases, 
by the blockading nation, near the blockade was important to the successful 
outcome of the blockade.”15 During the Seven Years’ War, the British blockade 
of the French was successful due to its extensive basing options. This gave the 
blockading force access to resupply. Disadvantages in terrain were overcome 
by employing ground forces from the sea to capture enemy ports and control 
inland waterways from the land. During the Civil War, the Union conducted 
multiple port seizures to tighten the noose of the blockade. 

The analysis of terrain must also include understanding a nation’s econo-
my, especially its industrial base. If, like the Confederacy, the industrial base 
is not postured to provide warmaking potential and the generation of com-
bat power, a successful strategic outcome will be in question. A nation’s econ-
omy is vulnerable to if reliant on maritime import of critical resources or the 
ability to export its produce. 

Industrialization and technological advancement changed the character 
of blockades starting in the late nineteenth century and culminating at the 
end of WWII. Industrialization and mechanization required three critical re-
sources: oil, coal, and steel. All nations were quick to grasp the implications 

12 This is a good illustration of J. C. Wylie’s cumulative and sequential strategies and how they 
can work together to achieve a result. J. C. Wylie, Military Strategy: A General Theory of Power 
Control (Annapolis, MD: Naval Institute Press, 1989).
13 Syrett, Shipping and Military Power in the Seven Year War, 1756–1763.
14 This was not an innovation solely adopted by the South, the North also built ironclad 
vessels.
15 Anand Tropani, Oil & the Great Powers: Britain & Germany, 1914–1945 (Oxford, UK: Ox-
ford University Press, 2019), 2.
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of these dependencies but slow to do anything about it. Technology changed 
how blockades were implemented. Sea mines, submarines, surface, and sub-
surface torpedoes, and most importantly, aircraft all matured during this pe-
riod. The introduction of aircraft made the close blockade virtually impossible 
to implement, changing the blockade into a long-range operation relying in-
creasingly on submarines. These technological changes coupled with the de-
pendencies brought about by industrialization drove blockading powers to 
focus on oil. After WWI, and especially during WWII, oil became the key 
commodity targeted by blockade.

The Allies employed blockade against both the Germans and Japanese 
during WWII. According to John Mearsheimer, the only effective modern 
blockade was the one conducted by the United States against Japan during 
WWII.16 Prewar British planning showed and appreciation for their ability to 
employ blockade against Germany, a power vulnerable to blockade, as it de-
pended almost entirely on imported oil to fuel its military and economy. At 
the start of the war, Britain implemented her blockade in the North and Baltic 
Seas according to the prewar plan. Germany’s invasion of Poland preempted 
the effects of the blockade as they had access to Polish resources including oil 
fields in Galicia. This also gave the Germans ground lines of communication 
into the Soviet Union, further mitigating the effects of the British blockade. 

Before the war, awareness of the vulnerability created by Germany’s de-
pendence on imported oil led to the development of a method to convert car-
bon monoxide and hydrogen found in coal, into liquid hydrocarbons.17 This 
expedient mitigated Germany’s dependence on foreign oil and reduced the ef-
fectiveness of an oil blockade. The effects of the blockade and Germany’s con-
stant need for more oil drove operational planning. The relentless quest to 
capture additional oil resources is what eventually contributed to its demise.18 
What this shows is how adversaries can mitigate their vulnerabilities and how 
blockades have follow-on effects and counters. 

16 Robert Goralski and Russell W. Freeburg, Oil and War: How the Deadly Struggle for Fuel in 
World War II Meant Victory or Defeat (New York: Morrow, 1987), 3. This work has since been 
reprinted and is available at Marine Corps University Press.
17 Known as the Fisher-Tropsch process, this allowed the mass production of synthetic gasoline 
by the early 1930s. Maj Shawn P. Keller, USAF, “Turning Point: A History of German Petro-
leum in WWII and Its Lessons for the Role of Oil in Modern Air Warfare” (thesis, Air Com-
mand and Staff College, Air University, 2011). 
18 Keller, “Turning Point.”
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Germany also waged an offensive blockade in WWII. From the very start 
of the war, German U-boats operating in the Atlantic immediately began com-
merce raiding and minelaying. This German tactic eventually became known 
as “zone blockade.” It was initially successful in disrupting cargo traversing the 
Atlantic for several reasons including Allied incompetence, unpreparedness, 
and an at times inexcusable refusal to take even the most basic preventative 
measures. The Germans sank approximately 14.5 million gross tons of cargo 
along with 175 Allied warships.19 The Battle for the Atlantic lasted almost the 
entire war but by mid-1943, the Allies developed successful tactics and em-
ployed new technologies en masse, breaking the German blockade and winning 
the Battle of the Atlantic. These combined operations enabled the continued 
movement of shipping across the Atlantic, preventing the isolation of Britain.20 

While not a blockade, the U.S. scrap iron and oil embargo of the Japa-
nese right before WWII drove the Japanese to adopt a policy of offensive war, 
attacking Pearl Harbor and seizing the Dutch East Indies. Pearl Harbor was 
meant to prevent the United States from intervening, as the Dutch East In-
dies were resource rich, providing the Japanese with oil and rubber. The Unit-
ed States almost immediately blockaded Japan, a campaign waged largely by 
the American submarine fleet. During a period of several years, U.S. subma-
rines destroyed the Japanese merchant fleet. This has been identified as one 
of Japan’s most important strategic mistakes in WWII.21 The United States 
made specific efforts to destroy oil tankers. Later in the war, aircraft were used 
for this purpose. Submarines laid mines in the inland sea and starting in April 
1945, the U.S. Army Air Corps began using Boeing B-29 Superfortresses to 
mine Japanese ports and harbors destroying not only merchant vessels but the 
fishing fleet as well, compounding the misery created by strategic bombing of 
cities. The mining and commerce raiding coupled with U.S. advances across 
the central and southern Pacific Oceans completely severed Japan’s access to 
resources while destroying the ability to produce nearly anything on the home 
islands. This led to a near complete collapse of Japanese offensive war capabil-

19 Tropani, Oil & the Great Powers Britain & Germany, 137–38.
20 C. H. Spillman, “The German Submarine War,” U.S. Naval Institute Proceedings 73, no. 6 
(June 1947).
21 James B. Wood, Japanese Military Strategy in the Pacific War: Was Defeat Inevitable? (New 
York: Rowman & Littlefield, 2007).
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ities and greatly hampered their ability to wage defensive war as the Allies ad-
vanced closer to the home islands. 

Blockades can be strategically effective when the right conditions exist and 
will fail when these conditions do not exist. They work best when implement-
ed by strong powers who control the air and sea against diplomatically isolat-
ed weak powers who are susceptible to blockade. The U.S. blockade of Japan 
illustrates this well, the blockade worked. A blockade imposed by a weaker 
state against another strong state with contested air and sea domains would 
be more challenging, especially if the state had considerable internal resourc-
es or access to a land empire or strong allies. In most every case identified, the 
blockaded nation was able to adapt their industries to their reality and worked 
hard to operationally counter the blockade. Blockades also tend to force es-
calatory behavior, as illustrated by U.S. and Japanese experience during the 
Pacific War. Blockades and their primarily economic effect work slowly and 
best when employed in coordination with a military campaign whose goal is 
a political end.22 

A common misperception encountered in CMC ONA literature review 
was the view of WWII as the last blockade-relevant conflict. This elides the 
broader concept of economic warfare and the implications of disrupted trade 
which have more modern occurrences, such as the Suez Canal closures during 
a series of conflicts between Israel and Egypt and actions in the Strait of Hor-
muz and Bab el-Mandeb.

During what is now known as the Arab-Israeli wars, Suez Canal closures 
significantly disrupted global trade and, in fact, remained closed from 1967 to 
1975. The Suez Canal is an important waterway connecting Europe and Asia 
and facilitates about 12 percent of all global trade. The canal was constructed 
in the mid-1800s to facilitate a direct trade route between the North Atlan-
tic and the northern Indian Oceans. The importance of this trade route was 
the impetus for Britain’s occupation of Egypt in 1882 and Britain’s continued 
military presence in the region. 

The first relevant closure occurred in 1956, during the Suez Crisis. At the 
onset of the Suez Crisis, the canal was owned by the Egyptian government, but 
European shareholders (mostly British and French) operated the canal through 

22 Classic J. C. Wylie.
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a concessionary company. Approximately 66 percent of all oil Europe con-
sumed came through the canal. On 26 July 1956, Egyptian president Gamal 
Abdel Nasser announced the nationalization of the Suez Canal. This came 
amid a deteriorating Egyptian relationship with Israel, the United Kingdom, 
France, and the United States.23 Nasser’s decision brought extreme tension, 
as Britain, France, and Israel feared they would lose access to the waterway.

Following Nasser’s declaration, the United States worked to establish a co-
alition to facilitate the international operation of the canal. Initial discussions 
failed, and Britain and France remained skeptical any advisory association 
would be able to provide the necessary form of international control.24 While 
the U.S.-led discussions were still taking place, Britain and France, recogniz-
ing the impact to their economic interests, collaborated in secret with Israel 
to retake control of the canal by force. These actions sparked a military crisis 
and the closure of the canal from October 1956 to March 1957, mostly the 
result of ships sunk by the Egyptians during the early fighting. 

The Suez Crisis had several impacts. From an economic perspective, the 
impact to Britain was the greatest. Having little time to establish protections, 
Britain struggled to maintain its oil supply. By December 1956, UK petrol 
had to be rationed, and several factories were temporarily closed. Trade dis-
ruptions were minor, but the crisis did spark speculation and a devaluation 
of the pound. Unable to receive assistance from the International Monetary 
Fund, Britain’s ability to serve as a reserve currency was challenged. Political-
ly, the United States was positioned to take on a much more powerful role in 
global affairs after Suez. Britain (and France)—once the seat of vast colonial 
empires—found their influence weakened as the United States and the Sovi-
et Union took on more active roles.25 

On 6 June 1967, Egypt again closed the Suez Canal, this time following 
the Six-Day War or the third Arab-Israeli war. Tensions between Israel and 
Egypt had remained high since 1956. In March 1967, Egypt expelled the Unit-
ed Nations Emergency Force, originally deployed to reinforce the armistice fol-

23 Robert O. Matthews, “The Suez Canal Dispute: A Case Study in Peaceful Settlement,” 
International Organization 21, no. 1 (Winter 1967): 79–101, https://doi.org/10.1017/
S002081830001314X.
24 Matthews, “The Suez Canal Dispute.”
25 Charles William, Harold Macmillan (London: Phoenix, an imprint of Orion Books, 2010), 
264.
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lowing the earlier Suez Crisis. Israel launched surprise attacks in June, and as a 
result, Egypt closed the canal. This time, the canal remained closed until 1975. 

In response to the closure, European and Asian trade flows adjusted, tak-
ing a longer path around West Africa and the Cape of Good Hope. From 
London to Mumbai, the difference in distance is significant. The Suez route is 
approximately 6,200 nautical miles, while the route around the Cape of Good 
Hope is approximately 10,800 nautical miles. Later research would show for 
country pairs increased trade distance by more than 50 percent due to the 
Suez closure, there was an average fall in trade of more than 20 percent. Put 
another way, the impacts of the Suez Canal closure could be compared to re-
strictive policies such as tariffs.26 However, the effects on trade were not equal 
among all countries. 

For Britain, the costs of rerouting tankers and logistics problems associ-
ated with the closure were relatively small.27 This time, the UK was able to 
implement oil rationing plans and introduce surcharges to support increased 
freight costs. This preparation, combined with the move from smaller tankers 
to “super tankers” supported an increased transit load, greatly reduced the im-
pact of potential canal closures. Britain did face a potential oil embargo from 
Arab States during this time due to the perception of their support to Israel. 
The impact of this would have been much greater and fear of embargo drove 
Britain’s Middle East policy to one of nonintervention.28 

This case study highlights several lessons. First, maritime trade disruptions 
(like those created by economic warfare) can have significant impacts on how 
countries trade with one another and which partners countries trade with. 
While this can affect a country’s GDP, measuring how individual countries 
will be affected is difficult. Impacts are variable, and states are sometimes able 
to adopt successful coping measures to minimize these impacts. Second, coun-
tries respond when faced with policies or events threatening their trade and 
GDP. Economic warfare actions, if successful, will be interpreted as a nation-

26 James Feyrer, “Distance, Trade, and Income–The 1967 to 1975 Closing of the Suez Canal as 
a Natural Experiment,” Journal of Development Economics 153 (November 2021), https://doi 
.org/10.1016/j.jdeveco.2021.102708.
27 Gernot Klantschnig, “Oil, the Suez Canal, and Sterling Reserves: Economic Factors Deter-
mining British Decision-making during the 1967 Arab-Israeli Crisis,” Diplomacy & Statecraft 
14, no. 3 (September 2003): 131–50, https://doi.org/10.1080/09592290312331295606.
28 Klantschnig, “Oil, the Suez Canal, and Sterling Reserves.”
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al security threat. Responses may not always be rational or take into consider-
ation how the international community might react (e.g., Britain and France’s 
actions in 1956). Finally, even actions that appear carefully targeted can have 
unanticipated impacts and unintended consequences. This was evident in how 
the international community turned against France and Britain during 1956, 
and how their actions contributed to a reshaping of the world order.

Before leaving this case study of the Suez Canal to turn to the Strait of 
Hormuz and Bab el-Mandeb, there were major Suez closures during peace-
time as well. The insights derived here highlight national vulnerabilities with 
limited or no opportunity to establish safeguard mechanisms. On 23 March 
2021, the EverGiven, a container ship traveling from Malaysia to the Nether-
lands ran aground in the Suez Canal, blocking all traffic through the canal for 
six days. Though the blockage was shorter than previous blockages, the im-
pacts were significant. 

After the canal’s reopening in 1975, following the Arab-Israeli wars, no 
major canal disruptions occurred until 2004. In 2004, the Tropical Brilliance, 
a Russian oil tanker, was lodged in the waterway and blocked traffic for three 
days.29 In 2006, the Okal King Dor, a 93,000-ton cargo ship, was lodged in 
the canal for eight hours. In 2017, the OOCL Japan was stuck, this time only 
blocking the canal for a few hours before being dislodged. The EverGiven 
would be the fourth blockage since 1975.

The effects of the EverGiven stoppage were exacerbated by shipping short-
ages following the onset of the COVID-19 pandemic and changes in global 
manufacturing trends. Much of the world’s nonpetroleum trade is in interme-
diate goods. This means components made all over the world are moved from 
one location to another location for final assembly. This, when combined with 
just-in-time manufacturing and attempts to efficiently match production to 
demand made the 2021 blockage very expensive.30 The hyper-efficient global 
shipping processes is vulnerable to outside disruption. The six-day blockage 
of the Suez Canal resulted in massive shipping delays and losses in revenue by 
producers and shipping companies. 

29 Yelena Dzhanova, “The Suez Canal Has a Contentious History and Has been Blocked and 
Closed Several Times Since Its Opening,” Business Insider, 28 March 2021.
30 Ken Roberts, “U.S. Impact from Suez Blockage Will Be Minimal, Largely on East Coast,” 
Forbes, 28 March 2021.
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The EverGiven blockage shows how the impacts of maritime trade disrup-
tions vary significantly among countries. Even though the global impacts of 
the EverGiven blockage were significant, the United States (the largest econ-
omy in the world) was mostly unaffected.31 Interestingly, the biggest impacts 
were in industries with existing shortages, or those already at risk of collaps-
ing, raising questions about the resiliency of healthy trade sectors. Without 
drawing too-strong conclusions (the blockage was very short), one can see how 
shifts in the international order can easily occur following a major incident. 
Many shipping companies immediately began examining alternative means 
of transportation and routes. While the best option is the route around Afri-
ca and the Cape of Good Hope, Russia began to promote its Arctic route as a 
better alternative. This did not catch on in time, but had the blockage lasted 
longer, it would have been interesting to examine the outcome.32

The final case studies examine the effects of economic warfare during 
low-level conflicts. The lessons from this study have greater tactical utility but 
must be carefully considered. 

The Tanker War in the Strait of Hormuz was a drawn-out series of skir-
mishes between Iran and Iraq targeting merchant vessels in the Persian Gulf 
and Strait of Hormuz. These skirmishes occurred during the Iran-Iraq War 
(1980–88) and started when Iraq began attacking Iranian oil tankers to hori-
zontally escalate the conflict. Iran, unable to respond in kind (Iraq moved its 
oil via pipelines), began attacking the shipping of Iraq’s supporters, primarily 
Kuwait. The United States then entered the conflict.

When the United States entered the conflict, the objective was to prevent 
attacks on neutral vessels and stop Iranian minelaying and small boat attacks. 
To achieve this, U.S. Navy surface ships escorted commercial vessels through 
the Strait of Hormuz and onward to Kuwait. These escort operations gener-
ally involved two or three U.S. warships with additional vessels stationed at 
either end of the Strait of Hormuz. These escort operations were support-
ed by Saudi-based Boeing E3 Sentry airborne warning and control system 
(AWACS) and a nearby carrier battlegroup. As U.S. operations went on, the 

31 Less than one-half of all U.S. imports arrive by ship. Much of what does arrive by ship, 
comes via the Pacific Ocean.
32 Nastassia Astrasheuskaya, “Russia Seizes on Suez Blockage to Promote Merits of Arctic 
Route,” Financial Times, 30 March 2021.
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United States became more aggressive, eventually shadowing Iranian ships to 
dissuade them from attacking commercial shipping. During two operations, 
the United States targeted Iranian oil platforms and naval assets used to at-
tack commercial shipping. 

The Tanker War has provided some insight into SLOC control operations. 
First, the PRC possesses A2/AD capabilities that did not exist at the time. Sec-
ond, the Tanker War was a part of a regional war between weak (when com-
pared to the United States and the PRC) nations. Because the United States 
was not at war, it could devote significant effort to its intervention. Never-
theless, several lessons from the Tanker War can be drawn. Consistent and 
significant coordination across all elements of the Joint Force is necessary to 
conduct any effective sea control operation. Regional partners can decline to 
provide basing and access during operations. Without access, it is unclear how 
the United States could have intervened effectively.33 During the Tanker War, 
the United States had to employ oil construction platforms after Kuwait and 
Saudi Arabia refused to provide U.S. Central Command access to land bases 
necessary to stage offensive operations. 

These operations were not without risk. In May 1987, an Iraqi aircraft 
attacked and nearly sunk the guided-missile frigate USS Stark (FFG 31). Be-
cause the attack was believed to be an accident, and the United States sup-
ported Iraq over Iran, the United States took no action. 

In the Bab el-Mandeb and Horn of Africa, the issue of Somali piracy 
highlighted in the seizure of the Maersk Alabama led to an international coa-
lition of warships cooperating to facilitate commercial traffic through the re-
gion. The level of violence Somali pirates were able to deliver caused shipping 
companies to ramp up the defenses on commercial vessels headed through 
the region, particularly non-lethal countermeasures to discourage boarding 
attempts. There are multiple relevant issues for VBSS consideration as tactical 
techniques and procedures are improved. 

As of publication of this work, Houthi rebels in Yemen are launching mul-
tiple types of drone attacks and antiship cruise missile attacks against com-

33 Based on Center for Naval Analyses’ Research Memorandum Prepared for the CMC’s Of-
fice of Net Assessment. Extracted material is unclassified and taken from Stephen Andrew Kel-
ly, “Better Lucky than Good: Operation Earnest Will as Gunboat Diplomacy” (thesis, Naval 
Postgraduate School, 2007), 8.
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mercial shipping. These efforts are being actively countered by U.S. and other 
partner country warships, including conducting strikes into the littoral region 
to disrupt Houthi abilities. The persistence of Houthi abilities to disrupt com-
merce has been so effective, there are online memes suggesting the presumed 
future effectiveness of U.S. Marine Corps stand-in forces in the Western Pa-
cific was actually stolen from the Houthis.
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Collins, Gabriel. “A Maritime Oil Blockade against China–Tactically Tempt-
ing but Strategically Flawed.” Naval War College Review 71, no. 2 (Spring 
2018): 49–78.
In this 2018 article, Collins follows up his 2008 “No Oil for the Lamps 
of China?” with potential Chinese strategies to counter a U.S. oil block-
ade and highlights the strategic risks and adverse consequences the United 
States may face if electing to conduct a distant oil blockade. Collins be-
gins with tools the United States could use to enact a blockade such as a  
modern-day “navicert” as well as military actions like sinking blockade run-
ners. He also highlights locations where a U.S. blockade might be most 
effective. He then transitions to ways the PRC could counter blockades. 
Primarily, the PRC could use national oil rationing, use internally produced 
methane to “extend” its on-hand supply of petroleum products, and over-
land pipelines to slow the depletion of its strategic and commercial reserves. 
Collins provides import statistics and daily requirements to estimate Chi-
na’s blockade responses could extend its reserves anywhere from 7 months 
with little effort to up to 8 years with a more concerted effort if required to 
counter an extended blockade. Ultimately, he concludes China’s responses 
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would likely outlast the United States’ domestic and global political back-
ing to continue a blockade long enough to produce its intended effects. 

Collins, Gabriel B., and Andrew S. Erickson. “Chinese Efforts to Create a Na-
tional Tanker Fleet.” In Gabriel B. Collins, Andrew S. Erickson, William 
S. Murray, and Lyle J. Goldstein. China’s Energy Strategy: The Impact on 
Beijing’s Maritime Policies, Study no. 2 (Annapolis, MD: China Maritime 
Studies Institute, U.S. Naval War College, Naval Institute Press, 2008), 
81–114.
In this chapter, Collins and Erickson argue that China’s aggressive expan-
sion of their oil tanker fleet demonstrates a recognition China will continue 
to rely on maritime transport for its increasing oil imports and a growing 
concern for energy security. The authors argue China is hedging, creating 
a large tanker fleet capable of supporting Chinese efforts while at the same 
time relying on commercial market conditions. China’s actions to expand 
and ensure their access to energy could provide insights to where the PLA 
Navy is heading.

Collins, Gabriel B., Andrew S. Erickson, and Lyle J. Goldstein, “Chinese Naval 
Analysts Consider the Energy Question.” In China’s Energy Strategy, 326.
In their chapter “Chinese Naval Analysts Consider the Energy Question,” 
Collins, Erickson, and Goldstein examine Chinese writings on energy se-
curity and argue the literature suggests a perception of naval threat to Chi-
na’s long energy supply line, primarily by the United States but also by 
India. They argue this pervasive fear drives a lot of Chinese military capa-
bility development. In fact, they argue some scholars have looked at Chi-
na’s sea-denial capabilities as a tool for counterintervention in a Taiwan 
contingency, but PLA literature highlights these growing capabilities as a 
means to provide energy security.  

Collins, Gabriel B., and William S. Murray. “No Oil for the Lamps of China?” 
Naval War College Review 61, no. 2 (Spring 2008): 79–95.
Collins and Murray outline the myriad operational and tactical challenges 
to the United States enacting a blockade against China. They analyze the 
feasibility and projected efficacy of a distant blockade, a supply-side block-
ade, a close blockade, blockade by convoy, and more direct energy-denial 
attacks via kinetic means. The authors conclude an energy blockade against 
China would be ineffective and economically and politically destabilizing. 
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This analysis provides a valuable tactical assessment but should be read in 
the context of 2008, when it was published. While it is very possible the 
authors’ conclusions might remain the same today, the mechanics of in-
tervention have additional considerations in 2024. This is especially true 
given China’s military modernization in 2016 and the United States’ own 
developments in ship capacity.

Cunningham, Fiona. “The Maritime Rung on the Escalation Ladder: Naval 
Blockades in a U.S.-China Conflict.” Security Studies 29, no. 4 (2020): 
730–68. https://doi.org/10.1080/09636412.2020.1811462.
The author considers U.S. naval blockade to coerce China in a future con-
flict scenario. Cunningham suggests this is an attractive option for U.S. 
policymakers because it is less likely to provoke nuclear escalation, but the 
literature does not evaluate this possibility in detail. Importantly, it does 
not consider China’s possible responses to such a scenario. The author’s 
analysis supports the feasibility of an interception-style blockade, but the 
effort would require exceptional resourcing by the United States. Cunning-
ham approaches this from her perspective as a political science professor at 
George Washington University and draws on the work of her frequent co-
author M. Taylor Fravel from MIT.

Davis, Lance E., and Stanley L. Engerman. Naval Blockades in Peace and War: 
An Economic History since 1750. Cambridge, UK: Cambridge University 
Press, 2006. https://doi.org/10.1017/CBO9780511511974.
Davis and Engerman argue that blockades have been used throughout his-
tory to either reduce the military power of an adversary during wartime 
or as a substitute for war altogether. Their success has historically been 
low, with a greater chance of success when a blockading power attempts 
to implement a blockade against a much weaker adversary. The nature of 
blockades has changed throughout history as technologies of warfare have 
evolved. Early on, close blockades gave way to more distant blockades. We 
should expect changes to the nature of blockades with the changing charac-
ter of war. However, we should not expect blockades to be more successful.

Elleman, Bruce A., and S. C. M. Paine. “Conclusions: Naval Blockades and 
the Future of Seapower.” In Naval Blockades and Seapower: Strategies and 
Counter-Strategies, 1805–2005. Edited by Bruce A. Elleman and S. C. M. 
Paine. London: Routledge, 2006, 252–54, 262–66.
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In their book Naval Blockades and Seapower: Strategies and Counter- 
Strategies, 1805–2005, Elleman and Paine assemble a series of 18 case stud-
ies exploring historical uses of blockades as part of a naval strategy and their 
effectiveness. In their concluding chapter, the editors argue naval blockades 
have varied in their implementation and effectiveness throughout histo-
ry. However, a blockades’ effectiveness appears to be largely a function of 
the size of the blockaded area, the availability of alternative land lines of 
communication, the ease at which sea lines of communication can be cut, 
and the interest of other powers intervening. Blockades tend to be more 
effective in smaller theaters, and those taking place in large theaters typi-
cally afford the blockaded country time to create alternative routes. Block-
ades work best when the blockaded country relies primarily on sea lines of 
communication and has limited access to land lines. Blockades work best 
when implemented by strong naval powers against land powers with weak 
navies. Finally, blockade strategies can be upended if neighboring coun-
tries decide to intervene. The authors conclude by arguing the complexity 
of the international trading system will probably cause naval blockades by 
individual countries to decline, while coalitions of the willing or United 
Nations-sponsored interdiction programs will probably increase.  

———. Commerce Raiding: Historical Case Studies, 1755–2009, Naval War 
College Newport Papers no. 40. Newport, RI: Naval War College Press, 
2013.
In their book, Elleman and Paine assemble a series of 16 case studies ex-
ploring historical uses of commerce raiding as part of a naval strategy and 
its effectiveness. By using case studies, the authors ultimately argue com-
merce raiding can be an effective strategy. It is a relatively inexpensive way 
to impose costs on an adversary, and it is generally cheaper to implement 
than to eradicate. However, the strategy is one typically employed by weak-
er powers. Theoretically stronger powers can implement the more effective 
strategy of blockade. In the future, the authors argue commerce raiding 
by developed countries will probably decline since these nations have sig-
nificant stakes in the global economy while commerce raiding by pariah 
states will likely increase.

Hammes, T. X. “Offshore Control: A Proposed Strategy for an Unlikely Con-
flict.” INSS Strategic Forum 278 (June 2012): 1–16.
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Hammes addresses growing strategic competition between the United 
States and China by proposing a strategy of offshore control, which is de-
scribed as “ensure[ing] that the United States can interdict China’s energy 
and raw material imports and industrial exports, while protecting our part-
ners.” This concept is presented as a reasonable strategy for the Department 
of Defense to consider because it is transparent (i.e. takes place in the open 
and not through vulnerable domains such as space and cyber) and thus 
less likely to provoke an escalatory response from China than other strate-
gies, such as the air-sea battle (which was revealed by the DOD just prior 
to this article’s release). The author argues a strategy of offshore control re-
duces the need for states to react too quickly to crises and prevents China 
from feeling as if it is backed into a corner and must respond with force.

Hughes, Llewelyn, and Austin Long. “Is There an Oil Weapon?: Security Im-
plications of Changes in the Structure of the International Oil Market.” 
International Security 39, no. 3 (Winter 2014/15): 178–80.
Hughes and Long examine if an actor, or group of actors, can use oil as 
a coercive tool to impose significant costs on other states by reducing the 
supply of oil. They examine the potential across each segment (production, 
transportation, refining, and distribution) of the oil market by determin-
ing if control of any segment is substantially concentrated. The authors de-
termine the potential for coercion varies significantly across each stage of 
the market. The production, refinement, and distribution segments are all 
less concentrated and therefore less susceptible to manipulation. However, 
the United States can influence the transportation segment through sea-
power and sea control. Hughes and Long then provide a few, broad ways 
the United States could successfully employ an oil blockade against China 
and how the United States’ naval and airpower provides advantages previ-
ous blockaders did not possess. This article highlights, if called on to in-
fluence an oil market, the United States should leverage its naval power to 
affect the maritime shipping segment.

Lind, Jennifer, and Daryl G. Press. “Markets or Mercantilism?: How China Se-
cures Its Energy Supplies.” International Security 42, no. 4 (Spring 2018): 
202–3.
Lind and Press discuss why China’s recent move into securing rights to 
overseas oil markets, while controversial, is viable to securing access to en-
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ergy resources. They provide three key arguments. The suppliers of oil are 
all susceptible to coercion or external risks. By owning a portion of the for-
eign companies, China can mitigate some of the risks of foreign production 
and the need to import oil. They then highlight similarities between China’s 
current strategy to secure energy resources to those of large corporations 
and firms when reducing marketplace risks, indicating China is currently 
using good strategies. Finally, they highlight how China’s mercantilist pol-
icies insulate them from potential coercive measures the United States may 
attempt to leverage against them. Finally, the article concludes the strate-
gies China is using to further secure energy resources is similar to what the 
United States has already done and should not be seen as overly escalato-
ry. Still, China’s efforts have mitigated much of the United States’ abili-
ty to use oil as a weapon leaving the United States with few good options.

Mirski, Sean. “Stranglehold: The Context, Conduct and Consequences of an 
American Naval Blockade of China.” Journal of Strategic Studies 36, no. 3 
(June 2013): 385–421. 
Mirski assesses the viability of a U.S. blockade strategy in a conflict with 
China. He identifies specific conditions that must be met for a blockade to 
be effective, including the United States having the support of key region-
al partners (Russia, India, and Japan) and a mixed strategy incorporating 
the use of both close and distance blockades. Mirski highlights the risk of 
regional instability possibly resulting from a U.S. blockade and identifies 
China’s most likely countermeasures would involve economic warfare and 
a defensive convoy system. He also makes the point “even if a blockade is 
never executed, its viability would still impact American and Chinese pol-
icies for deterrence reasons.” Mirski concludes a blockade is operationally 
and strategically possible, but only under certain conditions and with sig-
nificant political implications. The author is an appellate lawyer with ex-
pertise in international affairs and the law of armed conflict.

Montgomery, Evan Braden. “Reconsidering a Naval Blockade of China: A Re-
sponse to Mirski.” Journal of Strategic Studies 36, no. 4 (August 2013): 
615–23.
This article responds to Mirski’s 2013 paper, also included in this review. 
Montgomery lauds Mirski for elements of his contribution but identi-
fies areas where he believes Mirski’s analysis is insufficient. The author ob-
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serves Mirski’s grouping of close and distant blockade strategies does not 
allow one to assess the different effects each type of blockade can have. 
Montgomery assesses there are certain circumstances of blockade imple-
mentation which can cause escalation rather than avoid it. The author 
also contextualizes the blockade discussion within adjacent considerations 
of counterforce or countervalue operations, suggests other means of eco-
nomic coercion might be more effective, and emphasizes the military bal-
ance of power will be important to the outcome of any blockade strategy. 
Montgomery is a senior fellow and the director of research and studies at 
the Center for Strategic and Budgetary Assessments.

Sand, Erik. “Desperate Measures: The Effects of Economic Isolation on War-
ring Powers.” Texas National Security Review 3, no. 2 (Spring 2020): 37.
Sand’s main argument is economic isolation, such as induced by block-
ade, results in target states being more likely to pursue risky strategies. Sand 
explores the German situation in World War I, where a previously well- 
integrated economic power became isolated because of British blockade. 
The resulting domestic circumstances prompted German decision-makers 
to pursue a “shoot the moon” strategy of unrestricted submarine warfare, 
which was highly risky and required total victory to have its intended stra-
tegic effects. This resulted in Germany’s ultimate defeat when the United 
States predictably entered the war. Leading up to World War II, Adolf Hit-
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Union to secure oil reserves leading to Hitler’s downfall. Ultimately, Sand 
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economic allies and partners.
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