SPACE WAR: THE LEGALITY OF TARGETING SATELLITES
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INTRODUCTION
Out of sight, out of mind—but dangerously so. For most of us, outer space is far removed
from daily life, only coming up in science fiction novels or movies. Even if we stop and think
about how many of our interactions rely on satellites, we are likely to underestimate their impact.
Space-based assets now power daily life, as well as modern warfare, and a total space blackout
would effectively lurch life back to the 1960s. Communications—including phones, Internet, and
news—would suddenly entirely rely on fiber-optic or undersea cabling, overwhelming those
capabilities and causing large blackouts. Remote areas would be entirely cut off. GPS would
disappear, affecting not only individual travelers but also airplane navigation, certainly causing
massive delays and economic losses and likely also plane crashes. “Clock drift,” caused by a loss
of GPS’s precise timing system, would eventually affect both the financial sector and electric
power grids. Weather forecasting, including emergency weather warnings, would lose accuracy.
ATMs and gas stations could shut down. A study conducted by the United Kingdom’s security
services nearly a decade ago predicted that within three days, modern societies would be in
complete chaos.1 Whether or not this is true, life as we know it would certainly be over. All
because something went terribly wrong somewhere so far away it is easy to ignore.
We ignore the capabilities and vulnerabilities of space at our own peril. Though a
complete blackout like the one contemplated above is unlikely to occur in the near future, the
denial of space assets will be an attractive option for military commanders in the next war.
Modern warfare similarly and completely relies on space-based assets. The capabilities for
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targeting satellites already exist, and this Essay seeks to answer the question of whether or not
using them violates existing international law. Part I provides the minimum background
knowledge necessary to a basic understanding of satellite activities. Part II then examines the
legal landscape of space, arguing that targeting satellites in wartime is not inherently unlawful,
though it often may be. Part III concludes that though perhaps lawful at times, the costs of
targeting satellites will almost always outweigh any benefits.

I. A PRIMER ON SPACE
Making sound legal decisions requires a working familiarity with the subject matter
involved. Lawyers, policymakers, and interested citizens alike do not require an extensive
technical background in order to make informed decisions, but they must learn basic
fundamentals about the space environment. This Section provides such an overview, covering
the types and uses of satellites, the different orbital regimes, and an introduction to the
challenges posed by space debris and anti-satellite weapons (ASATs). All of these are important
aspects of the space environment relevant to any decision on whether or not to target a particular
satellite.
A. Satellites
Understanding the various uses and types of satellites in modern life is not only relevant
background material, but knowing who owns a satellite and what it does is also indispensible to
targeting considerations.
1. Uses
Both civilian and military life has become dependent on satellites to operate. Grouped by
function, civilian use centers on communications, navigation (GPS), and weather satellites, but
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observational and astronomical exploration satellites are also major categories.2 Communication
satellites play a critical role in providing telephone, television, and radio services. 3 In many
countries, Internet connection also depends on communication satellites.4 Navigation satellites
provide the Global Positioning System (GPS) used to drive to a friend’s house, guide pilots in
flight, or plan military operations. GPS’s precise timing system is also used to coordinate things
as diverse as ATM machines, the financial sector, and electrical power grids.5 The umbrella term
for these types of satellites is GNSS (Global Navigation Satellite System), and the NAVSTAR
GPS system is the U.S. run version, comprised of twenty-four satellites and run by the
Department of Defense (DOD).6 Other types of satellites help with earth observation—including
weather forecasting and monitoring the environment.7 Both the European Space Agency (ESA)
and the United Nations (UN) now use observational satellites to track humanitarian and other
disasters, a rapidly evolving capability with the potential to greatly aid responses to crisis
situations.8
This is a small sampling of activities that rely on satellites, but a wide range of actors in
diverse industries needs this technology to function. Some industries would be completely
2
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unable to function if satellite connection were lost, while others would be able to adjust, but at
great cost to the efficiency and accuracy of their endeavors. Either way, all citizens in a modern
society directly or indirectly make use of satellite technology every single day.
2. Ownership
Most of these capabilities benefit civilians as well as the military, and space contains both
commercial and government-owned satellites. Of known U.S. satellites currently in orbit, there
are more commercial satellites (297) than government and military satellites combined (286), 9
but military commanders and intelligence analysts have perhaps an even greater need to
communicate and plan operations, observe areas of interest, predict the weather, and navigate to
a particular location. Over twenty-five percent of U.S. satellites are military satellites.10 GPS, for
example, originated from a DOD program, and its initial intended use was for the military. 11
Today, the U.S. military and its allies rely on the parallel Precise Positioning Service.12 Military
communications satellites have also “become essential to help the warfighter.”13 As the use of
satellites has expanded, so has the need for more capabilities and bandwidth, and the United
States military has turned to the commercial sector to help meet its needs. It is estimated that
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almost ninety percent of military satellite communications in Central Command are hosted by
commercial satellite owner-operators, such as Intelsat or Inmarsat.14
The United States government has recognized the benefits that can be gained through
increased reliance on the commercial sector to meet military needs. Both the National Space
Policy articulated by President Obama in 2010, and the subsequent National Security Space
Strategy by the Director of National Intelligence Jim Clapper stated as one of their goals greater
cooperation with the commercial sector to meet space needs.15 So-called dual use satellites can—
and do—take a variety of forms. One option is to employ a commercial owner-operator of the
satellite, as the military already does. Another option is using commercially hosted military
payloads (CHMP), which have sparked interest since the United States Air Force’s first CHMP
and its announcement that it will work with more companies in the future.16 CHMP’s partner
with an existing commercial satellite and attach a military payload that will operate
simultaneously with the satellite’s intended use. Though not without its challenges, both the
private sector and voices within the military have called for increased CHMP use. 17 Finally, the
commercial sector can also provide additional bandwidth when required through agreements that
allow the government to buy additional capabilities as needed. Lawmakers have been working on
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such agreements, which may be similar in nature to the Civil Reserve Aircraft Fleet (CRAF)
agreements already in place with certain major civilian airlines.18
Dual-use capabilities like CHMPs raise challenges of their own. Though launch happens
quicker and costs less, the potential for rapid escalation of an armed conflict is also introduced. If
the United States military hosts capabilities on a French satellite, an attack on that satellite will
not only be an attack on the United States, but an attack on a member of the North Atlantic
Treaty Alliance (NATO) as well.19 For international legal experts who worry about the dangers
that such interconnectivity may pose in the form of unintentional escalation, this is worrying.
Certain members of the military, however, are already considering the beneficial deterrent effects
of that same interconnectivity.20
Satellites have clearly become a major part of both civilian and military infrastructure.
From telephones and television to remote sensing capabilities, if access to crucial satellites were
denied, both routine daily life and military and intelligence operations would be seriously
affected. In addition, though military-only satellites have always existed and will continue to
exist in the future, the commercial sector is working harder than ever to help meet the space
demands of the United States military. This blurring of lines between civilian and military
technology in space poses new legal challenges for future armed conflicts. As the dependence of
the military on the commercial sector—both domestic and international—grows, so too will
those challenges.
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B. Types of Orbit
Another way of classifying satellites is by what type of orbit they inhabit. Though space
seems infinitely vast, the number of usable orbits above Earth is actually quite limited, and only
becoming more crowded. The various orbital slots, along with implicating different targeting
considerations, also provide different benefits and capabilities. Nearly circular orbits are
categorized based on their altitude. Low earth orbit (LEO) begins at eighty kilometers from the
Earth’s surface, and ends at roughly 1,700 kilometers.21 Medium earth orbit (MEO) is between
1,700-35,700 kilometers, and geosynchronous orbit (GSO) refers to satellites with an altitude of
about 35,700 kilometers. Elliptical orbits also have further classifications, most relevantly
including the Molniya, used frequently by Russian satellites.22
Different types of orbit, because of the different benefits they provide, also generally host
varying types of satellites. The vast majority of satellites currently in orbit, including the
International Space Station and the Hubble Space telescope, are located in low-earth orbit (803),
followed by geosynchronous orbit (522). 23 GPS satellites fly in medium Earth orbit, while
communications satellites are frequently located in geosynchronous orbit. Within GSO orbit is
geostationary orbit (GEO), which provides unique benefits for satellites that require continuous
coverage of a particular region of earth, and which is used by communications satellites, among
others. Called the “most important element of space” by the commander of U.S. Strategic
Command, GEO has an orbital period of roughly 24 hours, meaning that satellites here appear to
be stationary if viewed from Earth. 24 However, the growing number of actors in space will
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eventually overwhelm GEO, a limited natural resource, causing satellites to interfere with one
another once that region becomes overpopulated. 25 The orbit location of a satellite affects
targeting considerations, if considering the use of an anti-satellite weapon, and situational
awareness.
C. Anti-Satellite Weapons (ASATs)
Exploiting the benefits of new environments, like space, means new opportunities, but
also new threats. Two recent challenges: anti-satellite weapons (ASATs) and space debris have
captured the attention of policymakers and practitioners alike. Since any weapon that is used to
destroy a satellite is technically an ASAT, ASATs can take many different forms.
There are two major categories of anti-satellite weapons: direct ascent and co-orbital
systems.26 Direct-ascent systems use ballistic missiles to intercept a target in orbit, but do not
enter orbit themselves.27 They generally destroy their target through the sheer kinetic force of
impact, and China’s famous destruction of its own weather satellite with the SC-19 was an
example of this type of ASAT. 28 According to a 2016 RAND report, the only country with
current ASAT capabilities is the United States. 29 Russia once developed and tested ASAT
weapons, and though their program is now defunct it is thought that the Russians may be able to
regain their ASAT capabilities if needed as well. Though potentially very effective, direct ascent
ASATs can also cause long-lived orbital debris (China’s 2007 test left thousands of pieces of
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debris), and they must be timed to launch at the precise moment their target passes over the
launch site.
Co-orbital systems, as the name implies, are launched into orbit and then maneuvered
closer and closer to their target until they destroy it.30 The means through which satellites are
targeted through maneuvering are not limited to kinetic methods. Laser and directed energy
weapons could permanently blind and disable, or temporarily “dazzle” satellites, but have never
been used. 31 They have, however, been the subject of development and study by the United
States since at least the 1980s, particularly in the context of missile defense.32 Satellites can also
be interfered with through their radio communications—also known as jamming. Jamming can
occur on the uplink or downlink, meaning either during ground-to-satellite or satellite-to-ground
data transfer. Both the United States and Russia are believed to possess jamming capabilities.33
There are a number of other low tech and non-kinetic ways in which satellites can be targeted,
including cyber attacks.34
D. Space Debris
A second major concern is the growth of space debris. In 1978, NASA scientist Don
Kessler first postulated that the increasing number of objects in space—including both satellites
and other debris located in low Earth orbit—would grow so large that collisions would become
inevitable. These initial collisions would lead to more debris that in turn causes other collisions
and so on, a scenario known now as Kessler Syndrome. NASA, ESA, and others are currently
taking active measures to slow the growth of space debris, and ESA has stated that its strategic
30
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goal is to engage in active removal. 35 However, that is not possible with current technology.
Though debris accumulates through the normal use of space, both with old satellites and
unintentional collisions, anti-satellite weapons have the potential to drastically increase the
amount of space debris. Currently, there are over 500,000 tracked objects the size of marble or
larger labeled “space junk” that are orbiting the Earth, all of which travel extremely fast and have
the potential to damage or destroy other satellite or spacecraft.36 Over 20,000 of those are larger
than the size of a softball. China’s anti-satellite test in 2007 contributed 3,300 objects to the U.S.
Space Surveillance Network that tracks these objects—leading the ESA to label it “by far the
worst break-up event in space history.”37 An unintentional collision between an American and
Russian satellite in 2009 holds second place, with over 2,000 traceable fragments.38
Though space debris will continue to accumulate regardless of whether or not antisatellite weapons are used, ASATs clearly have the potential to make an existing problem
exponentially worse. This will pose an uncontrolled threat to all of the satellites currently in orbit
and used for a variety of purposes—both civilian and military. And, if Kessler’s Syndrome were
truly to occur, access to these now-essential technologies, like GPS, communications and
predicting the weather, would be irrevocably impaired.39 This is one major consideration that
cautions against the use of ASATs, and especially against any excessive or unnecessary use.
Even without ASATs, though, space debris will remain a threat to satellite operations. This has
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led to a call for increased data sharing to ensure that collisions are avoided, often called
increased Space Situational Awareness (SSA). 40 After all, even an unintentional collision
between two allied nations not at risk of engaging in further hostilities would produce debris
affecting all other satellite-owning nations. As of today, the majority of countries are either both
capable of launching and own satellites, or own their own satellites.41
Satellites have an ubiquitous influence on our daily lives and, today, “every facet of the
U.S. military utilizes space.”

42

Other countries will follow suit as soon as they have the

capabilities. Not only that, but as the push for CHMPs shows, the line between commercial and
military space assets will only become more blurry. Space debris is set to threaten the assets of
every satellite-owning country in the relatively near future, and the International Space Station
has already had to maneuver to avoid collisions with existing debris. 43 Coupled with the
development of ASAT weapons by countries such as the United States, China, and Russia, space
is ripe with future legal challenges, especially in the context of armed conflict. In the next armed
conflict, the desire to deny adversaries benefits reaped from space-based assets will be high, and
capabilities for disabling and destroying satellites already exist. Unfortunately, space law lags
behind these rapid technological developments.

II. TARGETING SATELLITES IS NOT INHERENTLY UNLAWFUL
Given the many uses of satellites and the advantage that they can provide on the
battlefield, it will be tempting for military commanders in the next war to target their adversary’s
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satellites. There is currently no international law that directly addresses whether or not this
would be lawful during an armed conflict. However, a careful analysis of existing law suggests
that there may be scenarios in which destroying a satellite would be considered a lawful use of
force. Nonetheless, it would not always be lawful to target a satellite, and importantly, this
Section only addresses the lawfulness of targeting a satellite during an already existing conflict.
A. Sources of Applicable Law
The international legal regime governing space includes five core space treaties, and a
host of other, smaller agreements. Though not explicitly envisioned with space in mind, the law
of armed conflict (LOAC) almost certainly also applies. Finally, other customary international
law, to the extent that any exists in space, would also bind all space-faring nations.
1. Treaties
The first of the five space treaties was the 1967 Outer Space Treaty. 44 Though now half a
century old, the Outer Space Treaty has been extremely influential, serving as the “foundation[]
for all the rest of space law.”45 It was the second “nonarmament treaty,” and its goal was to avoid
an arms race in space.46 As such, it categorically bans any kind of stationing in outer space of
nuclear weapons or weapons of mass destruction in Article IV.47 The same Article also prohibits
“the establishment of military bases, installations and fortifications” in outer space, espousing
instead a view that space, the moon, and the celestial bodies are to be explored and researched
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for the “benefit of all peoples.”48 Article III of the Outer Space Treaty establishes the goal of
using space “in accordance with international law . . . in the interest of maintaining international
peace and security.” 49 When combined with the principles of treaty interpretation, Article III
clearly applies both general international law and space law to outer space. 50 Additionally, the
Outer Space Treaty emphasizes the peaceful nature of activities conducted in space.
Unfortunately, no agreement exists either between countries or scholars as to the exact meaning
of “peaceful.” 51 Interpretations range from “non-military” to entirely “non-aggressive,” and
different possible standards can be applied to the moon and other celestial bodies than to outer
space void. In particular, a “number of Western experts” take the view that activities not
expressly prohibited by Article IV are permitted.

52

This interpretation leaves states a

considerable amount of freedom in outer space void, including potentially with satellites.
The existence of military satellites in space means that, for better or worse, space now
plays a role on the modern battlefield. The Outer Space Treaty give no further guidance on
whether or not targeting those assets during an armed conflict would be lawful, and the
remaining four treaties are even less relevant. The 1968 Rescue Agreement,53 the 1972 Liability
Convention, 54 the 1974 Registration Convention, 55 and the Moon Agreement 56 followed the
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OST. Though these five treaties form the core of modern space law and are important for
shaping norms in space, they have little to do with prescribing or proscribing conduct relating to
weapons or wartime.
The last and least successful of these agreements was adopted by the General Assembly
in 1979—nearly four decades ago. Though space use and technology has advanced dramatically
since then, no major treaty has been negotiated or updated to reflect these changes. As one author
describes it, “political developments made [the U.N. Committee on the Peaceful Uses of Outer
Space (COPUOS)] weary to draft any further treaties on space.”57 It remains an open question
whether political developments since then have left the world’s major space powers more or less
open to any new space agreements today, but the general view leans towards the latter option. 58
Finally, outside of the core treaties, there are additional treaties, which may or may not explicitly
have space in mind but nonetheless impact certain activities. Relating to the use of force, the
most relevant of these would likely be the UN Charter and the 1963 Partial Test Ban Treaty.59
Like their space treaty counterparts, these treaties have little to say on whether or not targeting
satellites during wartime is legal.
2. Customary International Humanitarian Law (IHL)
The LOAC, also known as International Humanitarian Law (IHL), is a vast body of law
governing jus in bello, or the “conduct of parties engaged in conflict.”60 IHL has a long history
and is rooted in the traditions of varied cultures.61 Numerous treaties contribute to IHL, including
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the 1907 Hague Convention (IV) Respecting the Laws and Customs of War on Land, 62 and the
1977 Protocol Additional to the 1949 Geneva Conventions Relating to the Protection of Victims
of International Armed Conflicts (AP I).63 The Hague Convention (IV) concerned itself with land
warfare, and therefore at least one scholar has suggested that the Hague Convention (IV) is not
directly applicable in space,64 but much of IHL is customary international law. As such, though
particular treaties may only be binding on the states that have ratified them, many principles of
IHL are considered binding customary international law and will apply in an armed conflict
regardless of ratification.
Customary IHL should be presumed to apply in space. Though no previous treaties on the
subject have specifically mentioned space, they are concerned with armed conflict, wherever it
occurs. Particular treaties may be binding on specific mediums, but the part of IHL that is
customary international law should remain relevant and binding on military commanders even if
nations decide to wage war in space. The International Court of Justice (ICJ), in an Advisory
Opinion issued in 2006, held that the Hague Conventions were binding on all states.65 Much of
AP I is likewise considered customary international law and many of its provisions are codified
in the International Committee of the Red Cross’s Customary IHL Database.66 These principles
therein are binding on all nations, even those like the United States, who have not yet ratified the
particular treaty a provision may originally be located in.
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Since war in space has not yet occurred, there is no way to know for certain how states
will behave. However, prior scholarly work has agreed that customary IHL should apply in
space, but at least one author—though not taking the position himself—has recognized that the
applicability of AP I to space could be questioned. 67 Interestingly, though, not even the
extremely comprehensive Handbook on International Humanitarian Law makes any note of
whether or not (or how) these principles would apply. In fact, the only time outer space is
mentioned is in distinguishing space from airspace belonging to a particular territory. 68 The
following sections apply the fundamental requirements of distinction, proportionality, and
feasible precautions to the decision to target satellites, while highlighting the ambiguities that
current law does not resolve. Even if a consensus were reached that IHL governs in space, that is
a far cry from deciding how exactly IHL would apply.
Finally, just like any other medium, space is subject to the customary international law
that has developed (and will develop) through state interaction. 69 However, given the recent,
rapid, and continuing development of space activities, and the requirement of time for customary
international law norms to crystallize, there is currently little if any binding customary law
specific to space.70
B. Compliance with the Distinction Requirement
One of the most basic principles of the LOAC is distinction. Embodied in Article 48 of
AP I, distinction requires targeting only military objectives and expressly forbids targeting
civilian objectives.71 In unclear cases, persons and objects are presumed to be civilian. 72 There
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are slightly different rules that apply to civilian persons and civilian objects, but both lose their
status as “civilian” if “their nature, location or use make an effective contribution to military
action” and their “neutralization . . . offered a definite military advantage.”73 The Customary IHL
Database clarifies that an object’s military “purpose” is also enough for it to lose protections,
and that its “partial or total destruction, capture or neutralisation, in the circumstances ruling at
the time” must offer a definite military advantage.74 One tricky aspect of distinction comes from
so-called dual-use objects, which are used for both civilian and military purposes. The DOD has
stated its view that such objects are “liable to attack if there is a military advantage to be gained
from their attack.”75 Additionally, there is a general view that the concrete military advantage
gained can come from the “whole military operation of which the attack is a part,” as opposed to
an immediate advantage.76
In deciding whether to strike a satellite, military planners must first determine the kind of
satellite involved. A purely military satellite would be an appropriate target, subject to the
requirements of other applicable principles. Dual-use satellites, however, could only be targeted
if their “nature, location, purpose, or use” contributed to a military action and their partial or total
destruction or neutralization would provide a definite military advantage. Any CHMPs that
hosted military payloads, though their initial and primary function may be commercial and
civilian, would undeniably lose their protection as civilian objects if they met these criteria. In
wartime, then, enemy states could legitimately target these satellites, provided the attack meets
the rest of the criteria discussed below. At the very least, this should give companies pause when
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deciding whether or not to host CHMPs. The economic benefits may be tempting, but they also
come at the price of losing protected status in wartime. CHMPs are not the only ones at risk. Any
satellite that serves a dual military and civilian function would be subject to the same test.
If the satellite in question were used for purely commercial or civilian purposes, under
current law, it would not be a permissible target.77 IHL does not make any exceptions for objects
unless they become legitimate military objectives.78 At this early stage, the analysis would be the
same whatever the contemplated methods for satellite destruction. Therefore, any attack on a
purely commercial or civilian satellite would be inherently unlawful. Satellites that by their
nature, location, or use contribute directly to military action would theoretically be targetable, no
matter who owned them. Perhaps the trickiest question in this context would concern technology
that is used by both civilians and the military, such as that provided by certain communications
and navigation satellites. The distinction requirement does not automatically reject a target
because it is used for both civilian and military purposes, rather it only requires that the military
advantage be definite. Given the reliance of the military on these assets for communications,
navigation, weapons guidance, and a myriad of other military activities, it is probably safe to
conclude the advantage satellites provide is definite.
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Non-kinetic ASAT attacks, and specifically cyber satellite attacks, face an open question
as to whether a cyber attack would be considered the type of attack that the law of armed conflict
applies to at all. Article 49 of AP I defines an “attacks” as “acts of violence against the
adversary, whether in offense or in defense.”79 While kinetic ASATs would clearly fall in this
category, international law has not yet squarely decided whether all cyber attacks constitute
armed attacks, or even whether they are an “act of force.”80 Factors that have been identified as
relevant to this analysis include the immediacy and nature of the effects and the attack’s military
character.81 Whether or not an attack is an act of violence appears to be a third standard, but the
argument has been made that cyber attacks with large-scale disruption effects could constitute
acts of violence under international law. 82 Until this issue is definitively resolved, however,
states with the capabilities to do so may be incentivized to using non-kinetic means of targeting
satellites both to cause less collateral damage and to shield individual state actors potential
liability for war crimes.
C. Compliance with the Proportionality Requirement
Even if a target has passed the distinction requirement, it must also pass the
proportionality requirement. According to the principle of proportionality, the military advantage
gained from any attack must be greater than the collateral damage caused by that attack. 83 The
anticipated military advantage must be concrete and direct, but the collateral damage calculation
does not include damage to civilian objects being used for military purposes. Indiscriminate

79

AP I, supra note 63, art. 49(1).
Michael Schmitt, International Law and Cyber Attacks: Sony v. North Korea, JUST SECURITY, Dec. 17, 2014,
https://www.justsecurity.org/18460/international-humanitarian-law-cyber-attacks-sony-v-north-korea/.
81
Id.
82
Ido Kilovaty, Virtual Violence—Disruptive Cyberspace Operations as ‘Attacks’ Under International
Humanitarian Law, 23 MICH. TELECOMM. & TECH. L. REV. 113 (2016).
83
AP I, supra note 63, art. 51 and 57; Rule 14, Customary IHL Database, supra note 66.
80

20

attacks are also prohibited. 84 This means that a method of targeting a military objective is
unlawful if that method cannot specifically target said military objective, distinguishing between
it and civilian objects.
In meeting the proportionality requirement, planners of an attack must determine that the
expected collateral damage from the planned attack is not excessive compared to the concrete
and direct advantage to be gained. Collateral damage calculations include both the anticipated
civilian casualties and damage to civilian objects. In space, civilian casualties are not currently
likely. However, damage to civilian objects is quite likely. In the proportionality analysis, the
means used to target a satellite would matter a great deal. There are two basic options: kinetic
ASATs, which destroy their targets through sheer force of impact or a blast, and non-kinetic
ASATs, like jamming or cyber attack.
If the planned attack used a kinetic ASAT, destroying its target, the result would be not
one satellite, but many thousands of pieces of satellite left in orbit. As the 2007 Chinese ASAT
test and other incidents have shown, the fall out from such an event would cause massive
amounts of space debris. Some of this could be tracked, allowing other satellites to maneuver out
of the way, but would nonetheless continue to affect current and future satellites for decades to
come.85 The results would not only be potentially disastrous, but the trajectory and impact of
future debris is also quite unpredictable.
Collateral damage would also likely extend back to Earth. The extent of the damage
would depend on the use of the satellite. For instance, if a GPS satellite were targeted, the results
would include severe economic damage. Other commercial satellites—whether or not they are
concurrently being used to support military action—could cause similar disruption. Given the
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extensive relevance of space-based assets by citizens in their daily life on Earth, and the
possibility of debris disabling or damaging other satellites, the consequences could be farreaching. It is unlikely that anyone would die directly as a result of an attack, but the economic
damage could be extensive. Since the collateral damage could be so extensive, the military
advantage gained would have to be huge. It is also not clear how an attack’s proponents would
manage the unpredictability of the collateral damage. The many unknowns—the damage done by
the debris caused by a kinetic attack would not be predictable—leave ample room for military
planners to underestimate the potential catastrophic results of an attack and later claim they were
unpredictable. For these reasons, meeting the proportionality requirement with a kinetic ASAT,
though possible, would be difficult.
Employing non-kinetic ASATs in targeting would significantly alter the collateral
damage calculations. This mode of disabling or destroying enemy satellites would not cause the
physical destruction of the satellite, eliminating the problem of space debris (and long-term
damage to the environment, discussed further below). However, damage on Earth that stemmed
from the loss of function of the satellite would still be a factor in the calculations. Since today’s
space-based assets are a major part of military operations, however, it is entirely possible that the
concrete advantage gained will outweigh any collateral effects, allowing the attack to lawfully
proceed. It appears it would be significantly easier to meet the proportionality requirement with a
non-kinetic ASAT than with a kinetic one.
D. Compliance with the Feasible Precautions Requirement
Importantly, both the attacking state and the state responsible for a certain territory—and
presumably also a state responsible for a certain property—are under an obligation to avoid
collateral damage. Under the principle of precautions, the attacking state must “take all feasible
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precautions” both in means and method of attack to avoid and minimize damage to, among other
things, civilian objects.86 For the state responsible for a certain territory, this means avoiding
locating military objectives amongst civilian populations. Presumably, this would also mean
avoiding locating military objects so close to crucial civilian objects that they are likely to be
destroyed together to the extent this is possible, though lives would certainly take precedence
over objects in this calculus.
The principle of taking all feasible precautions to minimize damage to civilian objects,
and choose the means and method of attack that minimizes such damage also affects the
consideration of what kind of ASAT to use when targeting a satellite. If the same objectives can
be met with both kinetic and non-kinetic ASATs, but the latter causes considerably less damage,
state would be under an obligation to choose the option that causes less damage, all other things
equal. Similar to its effects on collateral damage, non-kinetic ASATs would best fit with the
precautionary principle.
This principle also imposes a duty on the targeted state to refrain from locating military
objectives amongst the civilian population or near civilian objects “to the extent feasible.” 87
Applying this rule to military and civilian objects would have interesting consequences for the
state that owns and operates the satellite. Knowing that an attack could cause major disruption to
civilian and commercial satellites and their uses, states may have a responsibility to separate one
from the other. It follows from this that some CHMPs may not be in compliance with the
precautionary principle. Military strategists have certainly recognized the difficult targeting
dilemmas that CHMPs pose for an enemy state as an advantage. 88 Since most states comply with
international humanitarian law in times of armed conflict, they would be wary of causing
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unnecessary collateral damage to civilian objects. Using the potential deterrent effect of the
disastrous consequences of a strike as an advantage by hosting military payloads on commercial
satellites, however, may violate the duty to take feasible precautions not to invite such damage.
After all, it is certainly feasible that the same assets could be sent into space on a separate solely
military asset, though probably on a longer timeframe and with a bigger budget.
E. Environmental Considerations
Articles 35 and 55 of AP I indicate that methods or means of warfare intended or
expected to “cause widespread, long-term and severe damage to the natural environment” are
prohibited.
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This principle has not seen the same widespread support as distinction,

proportionality, or feasible precautions, but the U.S. Naval Handbook does provide that the
“commander has an affirmative obligation to avoid unnecessary damage to the environment,”
indicating that it may be at least a factor that states consider when making targeting decisions. 90
In some sense, most military attacks will cause some kind of lasting damage to the immediate
surrounding environment, but the principle embodied in the AP I articles is likely subject to the
same proportionality analysis as other attacks.
A kinetic attack on a satellite would undoubtedly cause severe and long-term damage to
the space environment in the form of space debris. Additionally, though a single attack today
may not have disastrous effects across the whole globe, a norm that condoned kinetic ASAT
attacks certainly would. Space debris will accumulate regardless of whether or not ASAT attacks
are conducted, but until the technology exists to remove debris from orbit, more attacks will only
mean more damage to a finite resource that nearly the entire world is currently taking advantage
of. As such, environmental considerations would point against kinetic ASAT attacks in all but
89
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the most extreme circumstances. Non-kinetic ASATs would not would not leave thousands of
pieces of satellite in orbit. Therefore, these latter kinds of attacks will not have the same
devastating effect on the space environment.
F. Legal Conclusions
Every potential attack on a satellite would need to pass through the complete analysis in
this Section. No part of existing international law directly prohibits targeting a satellite during an
armed conflict, but additional information would be needed to make the final decision on
whether or not force would be lawful in a particular instance. IHL only governs during an
existing conflict, so more questions (outside the scope of this Essay) would arise if the
contemplated attack would be a first strike. In an ongoing conflict, the major issues to resolve
would be the legality of targeting dual-use civilian and military satellites like CHMPs, how
unpredictable calculations of space debris can adequately fit into expectations of collateral
damage, whether a non-kinetic ASAT is preferable to a kinetic one, and whether cyber attacks in
space constitute acts of violence at all. Current law does not provide precise guidance on how to
resolve these ambiguities, leaving it up to the targeting state and its legal advisors to decide.
In general, given the potential collateral damage in space as well as on Earth, the targeted
satellite would need to contribute substantially to an enemy nation’s military capabilities.
Though destroying satellites is not inherently unlawful, the analysis from here sharply diverges
for kinetic versus non-kinetic methods. Kinetic methods, because of their potential for large
amounts of collateral damage as well as the damage’s unpredictability, would almost never pass
the proportionality requirement. Non-kinetic methods may pass, but because they also have the
potential to irreversibly disrupt life back on Earth if used on many occasions, even these would
only pass IHL requirements in more extreme circumstances than usual instances of lawful force
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on land. Finally, IHL may also require that nations take feasible precautions by not unnecessarily
and purposely placing crucial military payloads on commercial satellites, an option that has
become attractive to both the military and the commercial sector. This does not necessarily mean
that all CHMPs would need to be banned, but perhaps only those that involved critically
important military payloads.
Clearly, space is not a complete legal void. The core space treaties, international
humanitarian law, and other legal instruments extend their reach into space, some more clearly
than others. The resulting rules and norms are sometimes clear, but mostly ambiguous, and
wartime would not be an ideal moment to decide exactly how international law—and particularly
the LOAC—applies to space operations. Considering the extent to which current military
operations in the United States rely on space-based assets, and the clear strategic advantage this
gives countries like the United States and others with similar capabilities, targeting these assets
in wartime will be particularly tempting.

III. SATELLITES SHOULD GENERALLY NOT BE TARGETED
Though satellites could be lawfully targeted in some scenarios, it does not follow
that they should be. First, as regards kinetic attacks, these have the potential for large-scale and
irreversible destruction. Therefore, kinetic ASAT attacks should almost never occur. Non-kinetic
attacks, on the other hand, may cause less destruction, but nonetheless retain the potential for
large-scale damage. Normalizing non-kinetic ASAT attacks would also be disruptive to modern
life. Therefore, outside of a full-scale war, non-kinetic ASAT attacks should not occur either.
Unfortunately, non-kinetic ASAT capabilities are cheaper and easier to acquire. Both states and
non-state actors, including independent hackers, have already acquired the capabilities to exploit
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existing satellite vulnerabilities.91 ASATs’ potential for large-scale destruction has led to calls
for banning anti-satellite weapons entirely.92 The current legality of ASATs remains contested,
and countries are not the only ones having difficulty resolving that question. The literature is also
in disagreement on whether or not ASATs should be illegal,93 but the answer to that question
largely answers whether targeting satellites is permissible. After all, if the answer is yes, then
destroying a satellite also becomes illegal, because no weapon other than an ASAT can do that.
Though ASATs should only be used in extreme circumstances and in full accordance with the
laws of armed conflict, a blanket ban is currently neither feasible nor necessarily desirable.
A. Feasibility of a Ban on ASATs
The most recent attempt to make serious progress on an ASAT ban has been an
agreement proposed by Russia and China. The Russian-Chinese Treaty on the Prevention of the
Placement of Weapons in Outer Space, the Threat or Use of Force against Outer Space Objects
(PWWT), was first proposed in 2008 with a second version submitted in 2014.94 Russia and
China envisioned their document as a legally binding agreement. 95 Though the PWWT
ostensibly specifically dealt with the issue of weapons in space, it left open significant gaps. For
instance, most ASATs are not banned. Though not explicitly authorized by the treaty either, the
PWWT does not address direct-ascent ASATs at all, and even certain co-orbital ASATs could
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slip in as permissible.96 The issue of space debris, which occupies a prominent role in the EU’s
proposal discussed below, does not come up once in the PWWT. For its part, the United States
dismissed both versions of the PWWT as “fundamentally flawed,” chiefly for these reasons,
while also claiming to be open to any future arms control proposals that address these issues.97
The European Union proposed a Code of Conduct for space in 2010. 98 Though the EU
recognized the void of applicable law to new space developments and the potential dangers of a
full-scale arms race in space, the Code did not address the applicability of the LOAC to space.
Instead, it merely proposed that outer space should only be used for peaceful purposes, while still
allowing for the right of self-defense. Importantly, the Draft Code of Conduct, characterized as a
set of “best practices,” is non-binding by nature.99 The Code of Conduct also dealt extensively
with measures designed to address the problem of space debris, including registration practices,
notification, and registration of space objects. The legality of anti-satellite weapons was
completely left out of consideration, as there was no mention of ASATs anywhere in the treaty,
except by the implicit conclusion that the only force allowed in space would be self-defense.
At least part of the reason that neither of these proposals directly addressed the legality of
ASATs—direct-ascent or otherwise—is that this issue remains unsettled under current law and
nations are unlikely to agree on any full ban. In fact, even defining what constitutes a “weapon”
in space presents difficult questions. As Donald Mahley, former Acting Deputy Assistant
Secretary for Threat Reduction and Export Controls, explained in a speech in 2008, definitional
problems are “compounded because some non-weapon space systems, including civil and
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commercial systems, possess inherent anti-satellite capabilities.”100 Any definition that excludes
those systems also leaves loopholes that can be exploited by other countries to use more
traditional weapons.101 If countries cannot even agree on what a weapon is, figuring out how to
limit an undefined class of items seems an almost insurmountable goal. At this point, since little
incentive exists for a blanket ban on ASATs, and any ban would not be easily negotiated, an
international ASAT ban is probably not feasible.
B. Desirability of a Ban on ASATs
Even if the international community decided to ban ASATs this would present additional
difficulties. First, the international community would have to decide which kinds of anti-satellite
weapons were legal. It is safe to assume that nuclear weapons disguised as ASATs would not be
allowed. But what about direct ascent and co-orbital ASATs? Kinetic or non-kinetic attacks? In
assessing the available options, the following considerations are crucial. Kinetic attacks are
certain to cause debris, compounding an already serious problem. One attack is not likely to have
immediate, worldwide devastating consequences, but every single attack will cause lasting
damage to the space environment. In addition, a norm that does not punish kinetic ASAT use
increases the probability of multiple attacks, which could cause devastating consequences and
accelerate the development of Kessler Syndrome.102 The effect of multiple attacks, or even tests,
of kinetic ASATs like China’s 2007 test will be debris left in orbit for many decades with the
potential to impact, and even destroy, all satellites that ever cross its path.
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NASA, ESA, and others are currently working to develop technology that will remove
debris in orbit.103 This would certainly eliminate some of the worst effects of a kinetic ASAT
war in space. However, damage to civil and commercial assets, especially if hosted on the same
satellite as a military payload, would still be likely. If the satellites’ commercial and military
assets belonged to different countries, destroying the entire object could escalate conflict as well
by bringing in an additional actor.
Until the technology for removing debris develops, however, states should still use
caution when considering non-kinetic means of disabling satellites, like jamming and cyber
attacks. Though these methods would not cause any extraneous debris since their aim is to
disable and destroy only their intended target, they still have other consequences. First and
foremost, cyber attacks in particular require significantly less resources. By some estimates, nonstate actors may be able to acquire the capabilities for these kinds of attacks in the relatively near
future.104 An international norm that condoned these kinds of attacks would make it harder to
control this threat, and terrorists in particular are less likely to abide by customary international
law considerations of distinction and proportionality. Second, diminished visibility makes it
harder to both confirm the success of an attack and attribute responsibility afterwards. This may
be an asset for attackers seeking plausible deniability, but it also has the potential to create the
kind of confusion that can unintentionally escalate an armed conflict.
Not only is a ban not feasible at present, but there may be extenuating circumstances in
which using ASATs, particularly non-kinetic ASATs, would realistically be necessary. A blanket
ban on all ASATs is therefore neither realistic nor desirable. If a proposal to limit ASATs did go
forward, however, it would be most useful if it severely limited the use of kinetic ASATs and
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made clear that even non-kinetic attacks should only occur when in instances of absolute military
necessity.

CONCLUSION
Space developments over the past few decades have transformed communications,
military operations, and other aspects of daily life. The booming space sector presents new
economic opportunities, but international law has not kept pace with this progression. Instead,
while space-based assets have become tempting targets for the next armed conflict, existing
treaties and the LOAC leave ambiguities as to the legality of targeting these assets. Political
considerations mean that a new international treaty on space is unlikely to occur soon, and recent
efforts to reach international consensus have largely failed to clarify any pressing issues. Instead,
countries will likely be left to their own devices in resolving legal questions related to space in
the next major armed conflict between space powers. International law does not currently ban
targeting satellites in wartime, and under customary IHL, there may be scenarios in which
targeting a satellite would be considered a lawful use of force. The risk to both civilian assets and
all other satellites is therefore high, and careful attention should be paid to the decision to engage
in space war. In the meantime, the international community should continue to try reaching a
consensus on less controversial aspects of space, while clarifying that the LOAC does apply, and
deciding which adaptations, if any, are both feasible and necessary for space. Kinetic ASAT
attacks should be avoided, while non-kinetic attacks should only be used when absolutely
necessary.

31

