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Great powers are increasing their competition in space. Though Russia
and the United States have long relied on satellites for surveillance of rival
nations’ militaries and the detection of missile launches, the democratization
of space through technological advancements has allowed other nations to
assert greater control. This Article addresses whether the United States and
other nations should develop the space-based weapons that these policies
promise, or whether they should cooperate to develop new international
agreements to ban them. In some areas of space, proposals for regulation
have already come too late. The U.S.’s nuclear deterrent itself depends cru-
cially on space: ballistic missiles leave and then re-enter the atmosphere,
giving them a global reach without serious defense. As more nations develop
nuclear weapons and intercontinental ballistic missile (ICBM) technology,
outer space will become even more important as an arena for defense against
weapons of mass destruction (WMD) proliferation. North Korea's progress
on ICBM and nuclear technology, for example, will prompt even greater in-
vestment in space-based missile defense systems.

This Article makes two contributions. First, it argues against a grow-
ing academic consensus in favor of a prohibition on military activities in
space. It argues that these scholars over-read existing legal instruments
and practice. While nations crafted international agreements to bar WMDs
in outer space, they carefully left unregulated reconnaissance and commu-
nications satellites, space-based conventional weapons, antisatellite sys-
tems, and even WMDs that transit through space, such as ballistic missiles.
Second, this Article develops insights into space warfare with tools devel-
oped for the analysis of crisis bargaining between nations. It argues that
States can use force in space for self-defense and to resolve international
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disputes with less harm than current strategies. Space weapons raise the
same questions as other new technologies, but also realize the same bene-
fits: greater precision, fewer casualties and destruction, and more effective
crisis bargaining between states.
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I. INTRODUCTION

President Donald Trump’s National Security Strategy set a new course by
focusing on rebuilding the domestic economy as central to national security
and aiming at “rival powers, Russia and China, that seek to challenge American
influence, values, and wealth.”! Critics observed that the White House seemed
to reverse past presidents’ emphases on advancing democracy and liberal val-
ues, by rejecting both reducing global warming and spreading free trade as na-
tional security goals, as well as elevating American sovereignty over interna-
tional cooperation.’

Less noticed but perhaps equally as revisionist, the Trump Administration
is reversing its predecessor’s course on outer space. Even as American military
and civilian networks increase their dependence on satellites, the Obama White
House had deferred to European efforts to develop a “Code of Conduct” that

1. Donald J. Trump, National Security Strategy of the United States of America (Dec. 18, 2017), https://
www.whitehouse.gov/wp-content/uploads/2017/12/NSS-Final-12-18-2017-0905.pdf.

2. Elliot Abrams, The Trump National Security Strategy, COUNCIL ON FOREIGN REL.: PRESSURE POINTS
(Dec. 26, 2017), https://www.cfr.org/blog/trump-national-security-strategy.
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would reduce the chances of armed conflict in space.’ Rejecting these interna-
tional norms, the Trump Administration instead relies on unilateralism: “any
harmful interference with or an attack upon critical components of our space ar-
chitecture that directly affects this vital U.S. interest will be met with a deliberate
response at a time, place, manner, and domain of our choosing.”

Great powers are increasing their competition in space. Though Russia and
the United States have long relied on satellites for surveillance of rival nations’
militaries and the detection of missile launches, the democratization of space
through technological advancements has allowed other nations to assert greater
control.’ In January 2019, China landed a probe on the far side of the moon and
recently tested an anti-satellite weapon; meanwhile, India plans to launch con-
stellations of cheap satellites for communications.® In June 2018, the United
States recognized the growing importance of space as an arena for security com-
petition by announcing the establishment of a new branch of the military—the
United States Space Force—to join the Army, Navy, Air Force, Marines, and
Coast Guard.” By February 2019, the Trump Administration signed Space Policy
Directive-4, an executive order to create the first new branch of the U.S. Armed
Forces since the end of World War II, over the initial objections of the Pentagon
and military leaders as well as congressional skepticism.® This action reinforced
acting Defense Secretary Patrick Shanahan’s strong word of caution in the De-
fense Department’s 2019 Missile Defense Review that “military superiority is
not a birthright,” that “the scale and urgency of change required to renew our
conventional and missile overmatch should not be underestimated,” and that
space will play a particularly important role in support of missile defense.’

This Article addresses whether the United States and other nations should
develop the space-based weapons that these policies promise, or whether they
should cooperate to develop new international agreements to ban them. In some

3. Jack M. Beard, Soft Law’s Failure on the Horizon: The International Code of Conduct for Outer Space
Activities, 38 U. PA. J.INT’L L. 335, 376 n.171 (2017).

4.  Trump, supra note 1, at 31.

5. See NATIONAL INTELLIGENCE STRATEGY OF THE UNITED STATES OF AMERICA 4 (2019), https://www.
dni.gov/filesfODNI/documents/National_Intelligence_Strategy 2019.pdf.

6. Michael Martina, China “Lifts Mysterious Veil” by Landing Probe on Far Side of the Moon, REUTERS
(Jan. 2, 2019, 10:57 PM), https://www.reuters.com/article/us-china-moon/china-lifts-mysterious-veil-by-land-
ing-probe-on-dark-side-of-the-moon-idUSKCN10X07Q; Vaishali Sharma, Commercialization of the Indian
Small Satellite Industry, VIA SATELLITE, http://interactive.satellitetoday.com/via/may-2019/commercialization-
of-the-indian-small-satellite-industry/.

7. DEP’T OF DEF. FINAL REPORT ON ORGANIZATIONAL AND MANAGEMENT STRUCTURE FOR THE
NATIONAL SECURITY SPACE COMPONENTS OF THE DEPARTMENT OF DEFENSE at 3 (Aug. 9, 2018), https://me-
dia.defense.gov/2018/Aug/09/2001952764/-1/-1/1/0ORGANIZATIONAL-MANAGEMENT-STRUCTURE-
DOD-NATIONAL-SECURITY-SPACE-COMPONENTS.PDF.

8. Donald J. Trump, Text of Space Policy Directive-4: Establishment of the United States Space Force,
PRESIDENTIAL MEMORANDUM (Feb. 19, 2019), https://www.whitehouse.gov/presidential-actions/text-space-pol-
icy-directive-4-establishment-united-states-space-force/; Jacqueline Klimas, Trump Going for Full-Blown Space
Force, White House Memo Reveals, POLITICO (Nov. 29, 2018, 02:49 PM), https://www.politico.com/story/
2018/11/29/space-force-military-branch-999528.

9. OFFICE OF SEC’Y DEF., MISSILE DEFENSE REVIEW, SECRETARY’S PREFACE AT I-11 (2019), https://me-
dia.defense.gov/2019/Jan/17/2002080666/-1/-1/1/2019-MISSILE-DEFENSE-REVIEW .PDF.
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areas of space, proposals for regulation have already come too late. The U.S.’s
nuclear deterrent itself depends crucially on space: ballistic missiles leave and
then re-enter the atmosphere, giving them a global reach without serious de-
fense.!” As more nations develop nuclear weapons and intercontinental ballistic
missile (“ICBM”) technology, outer space will become even more important as
an arena for defense against weapons of mass destruction (“WMD”) prolifera-
tion. North Korea’s progress on ICBM and nuclear technology, for example, will
prompt even greater investment in space-based missile defense systems.

This Article makes two contributions. First, it argues against a growing ac-
ademic consensus in favor of a prohibition on military activities in space. It ar-
gues that these scholars over-read existing legal instruments and practice.'!
While nations crafted international agreements to bar WMDs in outer space, they
carefully left unregulated reconnaissance and communications satellites, space-
based conventional weapons, anti-satellite systems, and even WMDs that transit
through space, such as ballistic missiles.'? Second, this Article develops insights
into space warfare with tools developed for the analysis of crisis bargaining be-
tween nations.' It argues that states can use force in space for self-defense and
to resolve international disputes with less harm than current strategies. Space
weapons raise the same questions as other new technologies, but also realize the
same benefits: greater precision, fewer casualties and destruction, and more ef-
fective crisis bargaining between states.

This Article proceeds in four parts. Part II reviews the rapid gains made in
space technology and describes the central place of satellites in both military and
civilian networks. Part I1I evaluates the legal regime governing space activities,
describes the legal theories proposed by different scholarly schools of thought,
and critiques proposals to ban or delay new space technologies. Part IV places
the military opportunities provided by new space technologies within a broader
understanding of interstate competition. It argues that broader deployment of
space weapons can reduce the destructiveness of war and the spread of armed
conflict between nations and may even help secure global security against the
rise of disorder and unconventional threats. It cautions, however, that the United
States and other nations have an interest in limiting the development of space
weapons that could destabilize the existing balance of power by creating a first-

10. John Yoo, Military Use of Space is Coming, Trump Can Help America Prepare, The Hill (Dec. 28,
2017, 9:44 AM), https://thehill.com/opinion/national-security/366663-military-use-of-space-is-coming-trump-
can-help-america-prepare.

11.  See, e.g., Jackson Maogoto & Steven Freeland, The Final Frontier: The Laws of Armed Conflict and
Space Warfare, 23 CONN. J. INT’L L. 165 (2007).

12.  Earlier work examined space developments within the context of historical changes in the laws of war
in JEREMY RABKIN & JOHN YOO, STRIKING POWER: HOW CYBER, ROBOTS, AND SPACE WEAPONS CHANGE THE
RULES FOR WAR (2017), but did not take account of new developments such as the creation of the U.S. Space
Force and new assessments of the growing competition in space.

13. A similar methodology is employed in Jide Nzelibe & John Yoo, Rational War and Constitutional
Design, 115 YALE L.J. 2512 (2006); John Yoo, Embracing the Machines: Rationalist War and New Weapons
Technologies, 105 CALIF. L. REV. 443 (2017).
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strike advantage against a nuclear deterrent. Part V proposes ways in which in-
ternational law might help advance these goals.

II. THE SPACE RENAISSANCE AND THE MILITARY

Developed nations are driving a renaissance in space technology, both ci-
vilian and military. This Part will first examine the rapid changes in space, such
as broader access to space and increased military competition in orbit, as well as
the U.S. response with the creation of a Space Force. It then analyzes the impact
of these developments on the primary military space missions. Space support
uses technology to increase the effectiveness of military activity on earth. Space
control protects space assets to maintain their military advantages. Force appli-
cation disables an opponent’s use of space, or even directly attacks ground tar-
gets.'* With economic rivals such as China and India, and rogue states like Iran
and North Korea developing their own outer space programs, the importance of
space technology to U.S. interests and international peace will only continue to
rise.

A.  Advancements in Space Technology

In recent years, rapid advancements in the civilian exploitation of space has
received a great deal of public attention. The global positioning system (“GPS”)
is illustrative. GPS uses satellites in geosynchronous orbit to send signals to
earth, allowing receivers to pinpoint their locations.'> GPS’s precision makes
possible new forms of economic activity plus increases the efficiency of existing
services. Ride-sharing uses GPS to allow drivers and passengers to coordinate
rides.' Logistics and transportation companies use GPS to increase efficiency in
the delivery of packages and items.!” Apple, Google, and Microsoft offer map-
ping technology that allows users to easily navigate routes while simultaneously
giving detailed information on the locations of nearby points of interest.'® Air-
liners rely on GPS to fly, while trucking and railroad companies use it to track
their vehicles.!® The value of such enterprises is astonishing: just one ride-shar-
ing company, Uber, operates in about 300 cities worldwide and in only five years
reached an estimated value of more than $50 billion.?°

Satellites provide civilian communication services that may surpass loca-
tional data in importance. A system of satellites transmits voice and data across
the globe instantly.?! While once limited to voice communications, satellites can

14.  See BENJAMIN S. LAMBETH, MASTERING THE ULTIMATE HIGH GROUND: NEXT STEPS IN THE MILITARY
USES OF SPACE 112 (2003).
15. RABKIN & YOO, supra note 12, at 196.

16. 1Id.
17. 1Id.
18. 1Id.
19. 1Id.

20. Douglas MacMillan & Telis Demos, Uber Valued at More Than $50 Billion, WALL ST. J. (July 31,
2015, 8:50 PM), https://www.wsj.com/articles/uber-valued-at-more-than-50-billion-1438367457.
21. RABKIN & YOO, supra note 12.
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now upload and download internet data and video content at broadband speeds.
DirecTV, for example, beams television shows and movies directly from space
to users on the ground.?? In 2015, AT&T paid $49 billion for the company.?’
Likewise, communications satellites allow automated teller machines to process
withdrawals, cash registers to verify credit cards, and financial institutions to ex-
ecute transactions quickly and reliably. The private space industry is now esti-
mated to be a $330 billion commercial enterprise worldwide.?* Private commer-
cial actors generate $251 billion in revenue, with the rest coming from
government spending.”® The U.S. Department of Defense even relies on com-
mercial satellites for about 40% of its communication systems.?®

The idea of sending civilians into space is even beginning to take flight.
Elon Musk’s SpaceX has developed reusable rockets to transport cargo, which
should dramatically lower the cost of lifting payloads into orbit.>” By summer
2017, SpaceX had already launched three commercial Falcon 9 missions in less
than two weeks and was on schedule to hit about twenty launches in a full year.?®
The company also announced that it had signed on its first private passenger,
Japanese billionaire Yusaku Maezawa, to orbit the moon aboard its largest
rocket, BFR, in 2023.2° Meanwhile, Blue Origins has tested a reusable rocket to
carry tourists on suborbital excursions and is developing a larger rocket that
could further reduce launch costs.>® Yet another startup, Virgin Galactic, has al-
ready begun selling seats for tourist voyages in space.’!

These advances have become possible because of a steep reduction in the
costs of space launches. According to economic studies, competition from new
private high-tech startups such as SpaceX have driven the costs of space launches

22. Id

23.  See Thomas Gryta, AT&T Closes 849 Billion DirecTV Buy, WALL ST. J. (July 24, 2015, 3:42 PM),
http://www.wsj.com/articles/at-t-closes-49-billion-directv-acquisition-1437766932.

24. RABKIN & YOO, supra note 12, at 196.

25. COMM. ON NAT’L SEC. SPACE DEF. & PROT., NATIONAL SPACE DEFENSE AND PROTECTION: PUBLIC
REPORT 13 fig.1-1 (2016).

26. RABKIN & YOO, supra note 12, at 15.

27. Loren Grush, SpaceX’s Powerful Falcon Heavy Rocket Successfully Launched on its First Commercial
Mission, THE VERGE (Apr. 11,2018, 11:39 AM), https://www.theverge.com/2019/4/10/18302235/spacex-falcon
-heavy-arabsat-6a-rocket-landing-commercial.

28. Darrell Etherington, SpaceX Successfully Launches Third Falcon 9 in Under 2 Weeks, TECHCRUNCH
(July 5, 2017, 6:44 PM), https://techcrunch.com/2017/07/05/spacex-successfully-launches-third-falcon-9-in-un-
der-2-weeks/.

29. Andy Pasztor, Elon Musk’s SpaceX Says It Signed Up Its First Round-the-Moon Tourist, WALL ST. J.
(Sept. 14, 2018, 5:03 PM), https://www.wsj.com/articles/elon-musks-spacex-says-it-has-signed-up-its-first-
round-the-moon-tourist-1536898342; see also Andy Pasztor & Anne Steele, SpaceX’s First Moon Tourist Is a
Japanese Billionaire, WALL ST. J. (Sept. 18, 2018, 3:42 AM), https://www.wsj.com/articles/spacex-announces-
first-lunar-tourist-for-2023-mission-1537237536.

30. Calla Cofield, Beyond Space Tourism: Jeff Bezos Sees Many Uses for Blue Origin Rocket, SPACE.COM
(Apr. 12, 2017), https://www.space.com/36437-blue-origin-many-uses-new-shepard-spacecraft.html.

31. Mike Wall, Virgin Galactic’s Historic Space Trip Heralds a Coming Age of New US Human Space-
flight Leaps, SPACE.COM (Dec. 14, 2018), https://www.space.com/42737-virgin-galactic-human-spaceflight-
milestone.html.
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down by more than 90% over the last five years.>? Competition has reduced the
costs of commercial satellites themselves by a factor of almost 100.** “Low-cost
launches allow for deployment of low-cost satellites with shorter life expectan-
cies, lowering the barrier for commercial, military, and scientific space activi-
ties,” concludes a Goldman Sachs research report.>* “Without this high barrier to
entry, the space economy may undergo an era of creative destruction.””*

Space has also become an integral, yet unseen, element of combat on earth.
Reconnaissance satellites detect missile launches, force deployments, and weap-
ons research facilities.>® Communications satellites provide the high-speed data
network that allows the U.S. Armed Forces to act together, faster, from generals
issuing commands to pilots controlling drones.” GPS also provides the loca-
tional data with which U.S. military units can locate and fire on an enemy pre-
cisely.>® The fast-tempo military operations of the 2003 invasion of Iraq, like the
earlier triumph in the 1991 Persian Gulf War, relied upon space-based reconnais-
sance, communication, and locational data.>* Similarly, military drones depend
on satellites to locate targets, conduct surveillance on enemy movements, and
direct fire.*’

According to a former deputy Secretary of Defense, “Space systems enable
our modern way of war. They allow our warfighters to strike with precision, to
navigate with accuracy, to communicate with certainty, and to see the battlefield
with clarity.”*! It should come as no surprise that U.S. expenditures on military
space technology continue to grow. In 2016, for example, the U.S. Department
of Defense’s space security programs accounted for an estimated 69% of global
space defense-related expenditures.*?

The future may hold even more advances in store. Both China and the
United States have tested weapons to destroy enemy command, control, and
communications satellites.* The United States is also developing a global strike
system that will use GPS and hypersonic ballistic missiles that will pass through
space to hit targets anywhere in the world within an hour.** Defense Department

32. Robert Borourjerdi et al., WHAT IF I TOLD YOU ..., GOLDMAN SACHS EMERGING THEME RADAR,
6 (Dec. 2, 2015), http://www.goldmansachs.com/our-thinking/pages/macroeconomic-insights-folder/what-if-i-
told-you/report.pdf.

33, Id
34, Id
35. Id

36. John Yoo, Winning the Space Race, HOOVER INSTITUTION (Oct. 15, 2018), https://www.hoover.org/re-
search/winning-space-race.
37. Yoo, supra note 10.

38. Id
39. Id
40. Id.

41. William J. Lynn IlI, 4 Military Strategy for the New Space Environment, 34 WASH. Q. 7, 7 (2011).

42. CENAN AL-EKABI, EUROPEAN SPACE POLICY INSTITUTE, REP. 61, SPACE POLICIES, ISSUES, AND
TRENDS IN 2015-2016, at 13 (2016).

43.  See 2019 MISSILE DEFENSE REVIEW, supra note 9, at 19-20.

44. U.S. Dep’t of State, Conventional Prompt Global Strike (Apr. 8, 2010), https://2009-2017 .state.gov/
t/ave/rls/139913.htm; see also AMY F. WOOLF, CONG. RESEARCH SERV., R41464, CONVENTIONAL PROMPT
GLOBAL STRIKE AND LONG-RANGE BALLISTIC MISSILES: BACKGROUND AND ISSUES 1 (2019).
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planners have considered the idea of orbital platforms that could conduct bom-
bardments from space that could replace tactical nuclear weapons, but with a
narrow blast radius and without harmful radiation.*

Space-based weapons may play an even more important role for defensive
operations, as potential adversaries continue to invest in their missile capabilities
and increasingly integrate offensive missile tactics into their coercive threats,
military exercises, and war planning.*® After withdrawing from the Anti-Ballis-
tic Missile Treaty in 2002, the United States has developed a limited national
missile defense system.*” It seeks to intercept missiles in flight using space-based
detectors, ground-based radar, and ground-launched interceptors.*® A more ef-
fective missile defense system, however, would target ICBMs in their initial
boost phase, when the missiles are at their most vulnerable. Such a system would
rely even more on space systems for detection, targeting, and as platforms for
anti-missile weapons.

The Defense Department’s 2019 Missile Defense Review revealed that de-
velopment of a space-based sensor layer and boost-phase defense system may be
in the not-too-distant future.*’ Citing the evolving security environment, the De-
fense Department is undertaking a “new and near-term examination of the con-
cepts and technology for space-based defenses to assess the technological and
operational potential of space-basing.”*® Without the hindrance of territorial lim-
itations, space-based sensor and laser technology could increase the effectiveness
of intercepting offensive missiles, reduce the overall number of interceptors
needed, and destroy missiles before reaching their target. In contrast to land-
based sensors, which require consent from foreign states to stage the sensors,
basing sensors or defensive interceptors in space would allow nations to place
the technology anywhere needed to achieve its objective.”!

This territorial freedom, however, underscores the importance of establish-
ing clear rules of engagement in space before such technology is developed and
other nations race to do the same. Anti-satellite missiles can make an opponent’s
space-based communication networks easier to disable than purely ground-based
systems. Directed beam or radiation weapons could cripple GPS, which could
paralyze transportation networks. Likewise, losing reconnaissance satellites
could blind the U.S.’s strategic monitoring and degrade its operational and tacti-
cal abilities. Space also invites asymmetric warfare because anti-satellite attacks

45.  REPORT TO THE COMMISSION TO ASSESS UNITED STATES NATIONAL SECURITY SPACE MANAGEMENT
AND ORGANIZATION 69 (2001).

46. 2019 MISSILE DEFENSE REVIEW, supra note 9, at III-1V.

47. Id. at 28-29.

48. For discussion of the legal issues, see John Yoo, Politics as Law?: The Anti-Ballistic Missile Treaty,
the Separation of Powers, and Treaty Interpretation, 89 CALIF. L. REV. 851, 858 (2001) (reviewing FRANCES
FITZGERALD, WAY OUT THERE IN THE BLUE: REAGAN, STAR WARS AND THE END OF THE COLD WAR (2001);
John Yoo, Treaty Interpretation and the False Sirens of Delegation, 90 CALIF. L. REV. 1305, 1305 (2002).

49. 2019 MISSILE DEFENSE REVIEW, supra note 9, at IX, XIV.

50. [Id. atXIL

51. Id. at36-37.
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could even the technological odds against western powers that have become de-
pendent on information-enhanced operations. Unsurprisingly, protecting space
assets has become an important national security mission for the United States
and other nations.’?> As the nation most dependent on space-based military and
civilian networks, the United States may have the most to lose.*

American national security leaders are already preparing for the spread of
space warfare. “We will be threatened in space. And we need to be prepared for
that,” Brigadier General John Shaw of the U.S. Strategic Command declared in
a speech to a symposium on “space warfighters” in 2017.3* At that same sympo-
sium, the Commander of Air Force Space Command, Gen. John Raymond, dis-
claimed any interest in starting a war in space, but expressed full desire to be
ready. “We’re not interested in getting into that fight. Nobody wins that fight—
but we are interested in being prepared for it,” he said.”> Congressional hearings
have brought these concerns into the public view. Before the Senate Armed Ser-
vices Committee, the Commander of U.S. Strategic Command, Gen. John Hyten,
testified: “we have to build an offensive capability to challenge their capabilities
in space.”® Senator Ted Cruz agreed with the opinions of the generals that “we
must prepare for a conflict that extends into space.”’

In March 2018, these concerns developed into the Trump Administration’s
“America First National Space Strategy.” The strategy announced that the United
States would build upon “America’s pioneering spacefaring tradition” and prior-
itize national security in the space domain.’® Viewing space as a “warfighting
domain, just like . . . land, [and] air, and sea,”>’ the Trump Administration’s strat-

52. Id. atllIl

53. John Yoo, Winning the Space Race, AEI (Oct. 15, 2018), https://www.aei.org/articles/winning-the-
space-race/.

54.  Gen. John Shaw, Deputy Dir., U.S. Strategic Command Global Operations, Address at the 33rd Space
Symposium: The Space Warfighters Luncheon (Apr. 4, 2017), http://www.stratcom.mil/Media/Speeches/Arti-
cle/1151579/33rd-space-symposium-the-space-warfighters-luncheon/.

55.  Gen. John Raymond, Commander, Air Force Space Command, Keynote Address at the 33rd Annual
National Space Symposium (Apr. 4, 2017), http://www.afspc.af.mil/About-Us/Leadership-Speeches/Speeches/
Display/Article/1155805/national-space-symposium-2017-keynote-address/.

56. Hearing Before the S. Comm. on Armed Servs. (2017) (statement of Gen. John Hyten, Commander,
U.S. Strategic Command), https://archive.org/details/CSPAN3_20170404_133100_General_John_Hyten_Calls
_for_Increased_Funding_for U.S._Strategic_Command.../start/6840/end/6900.

57. Vice Admiral Charles A. Richard, Deputy Commander, U.S. Strategic Command, Address at the Cen-
ter for Strategic and International Studies Headquarters: Space Security: Issues for the New U.S. Administration
(Mar. 22, 2017), http://www.stratcom.mil/Media/Speeches/Article/1156594/space-security-issues-for-the-new-
us-administration/.

58.  President Donald J. Trump Is Unveiling An America First National Space Strategy, THE WHITE HOUSE
FACT SHEETS: INFRASTRUCTURE & TECHNOLOGY (Mar. 23, 2018) [hereinafter National Space Strategy],
https://www.whitehouse.gov/briefings-statements/president-donald-j-trump-unveiling-america-first-national-
space-strategy/.

59. Remarks by Vice President Pence on the Future of the U.S. Military in Space, THE WHITE HOUSE:
REMARKS (Aug. 9, 2018, 11:17 AM) [hereinafter Remarks by Vice President Pence], https://www.whitehouse.
gov/briefings-statements/remarks-vice-president-pence-future-u-s-military-space/.
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egy affirms that “any harmful interference with or attack upon critical compo-
nents of our space architecture . . . will be met with a deliberate response at a
time, place, manner, and domain of our choosing.”*

Central to achieving these goals is the creation of a sixth military branch,
the United States Space Force. On June 18, 2018, at a meeting of the National
Space Council, President Trump formally directed the Defense Department to
begin preparations to establish a Space Force as a wholly separate branch of the
Armed Forces.®! Initial public reaction to the announcement indicated mixed
support, with several past and present military leaders questioning its value in
light of bureaucratic hurdles.®> Nevertheless, in a statement delivered at the Pen-
tagon on August 9, 2018, Vice President Mike Pence compared the needs that
precipitated the birth of the modern Air Force in the mid-twentieth century to the
emerging threat of the new “battlefield” that is space.®® The Department of De-
fense followed with a report detailing immediate steps the Department could
make to protect the Nation’s vital interests in space.®* These actions include es-
tablishing a Space Development Agency, a Space Operations Force, and a U.S.
Space Command devoted to improving and evolving space warfighting.®> Con-
tinuing this trend, the Trump Administration’s Space Policy Directive-4, signed
in February 2019, took the symbolic step of directing the creation of a legislative
proposal to establish the Space Force as a sixth military branch, but within the
Department of the Air Force.®® Because Congressional approval is ultimately re-
quired to formally establish the Space Force as a wholly separate military branch,
full implementation is uncertain and, if approved, would occur in phases.®’ As a
separate military branch within the Department of the Air Force, the Space Force
would operate similar to the Marine Corps’ relationship with the Navy.®
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The Trump Administration’s space plan identifies four guiding principles:
(1) build more resilient space architectures; (2) strengthen deterrence and warf-
ighting options; (3) improve foundational capabilities, structures, and processes;
and (4) foster conducive domestic and international environments, to include
regulatory reform and bilateral and multilateral engagements.®” After nearly
twenty-four years of dormancy, the Trump Administration revived the National
Space Council in 2017 and set its sights to the sky by signing three Space Policy
Directives within the first two years.”® This includes Space Policy Directive-3, a
document that outlines National Space Traffic Management Policy, an important
concern as space increasingly becomes more “congested and contested,” and re-
liance on space-based technologies and capabilities continue to grow for govern-
mental and commercial ventures alike.”' Left unchecked, unfettered growth in
space would ultimately hinder the “safety, stability, and sustainability of U.S.
space operations,” as the Defense Department already tracks more than 20,000
objects in orbit.”? Looking to the future, U.S. policy should reflect the value of
innovation in space and recognize the importance of space to the economic pros-
perity and safety of the nation.

B.  Military Uses in Space

New technology will spur a more intensive use of space, while lowered cost
will expand access to more nations. This will make space available for military
as well as civilian competition. This Section explains the different military uses
of space and how new technological developments may affect them.

Strategists divide military space missions into four areas. The first, space
support, refers to the launching of missiles and the management of satellites in
orbit.”* The second, force enhancement, seeks to enhance the effectiveness of
earth operations. These missions include the use of space for passive surveillance
and support of the military on the ground. The very first satellites, for example,
performed a critical surveillance role in the strategic competition between the
United States and the Soviet Union.”* Spy satellites replaced dangerous aerial
reconnaissance flights in providing intelligence on the size of rival nuclear stock-
piles and military deployments. Later systems provided the superpowers with an
early warning system to detect the launch of ballistic missiles. These programs,
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some scholars believe, helped maintain strategic stability between the superpow-
ers and even aided progress in arms control.”” Satellites created “national tech-
nical means” of verification: the capability to detect compliance with arms con-
trol treaties without the need to intrude on another nation’s territory.”® Space
systems reduced the chances of human error by providing massive amounts of
information to decision-makers regarding the activities of other nations.”” Ac-
cording to this account, surveillance satellites have provided the means for na-
tions to trust each other enough to reduce their nuclear weapons stockpiles.”®

U.S. development of space-based technologies for the second mission,
force enhancement, has heralded what strategists have labeled a “revolution in
military affairs.””® GPS technology allows the United States to deploy military
units with great precision, synchronize combat maneuvers more exactly, and
more clearly identify friend and foe. Space sensors and dense communications
networks allow swift, pinpoint targeting of enemy units, which effectively mul-
tiplies the effectiveness of U.S. military force. On twenty-first century battle-
fields, the U.S. uses satellite information to locate enemy positions, deploy on-
station air or ground forces, and fire munitions to destroy targets in less destruc-
tive ways.® Satellites also provide an intelligence advantage by intercepting ri-
vals’ electronic emissions to learn their plans or to interfere with their operations.

The 2003 invasion of Iraq provides a glimpse of the future. In that conflict,
the United States used GPS to create a system called “Blue Force Tracker,”
which provided the exact locations of U.S. and enemy units, on land and sea.
Even in the midst of a sandstorm from March 25-28, 2003, American bombers
used the system to identify and destroy multiple Iraqi targets without harming
friendly forces.®' During the course of the Iraq invasion, the United States
launched thousands of GPS-guided joint direct attack munitions (“JDAMs”) with
an error margin of as little as five meters.®? The integration of information, com-
munication, and precision force no doubt led to the incredibly low rate of U.S.
casualties in the conflict compared to the rapid destruction of the main Iraqi bat-
tle force.
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Constellations of satellites provide the network of command, control, com-
munications, information, and reconnaissance necessary for enhanced military
operations to succeed. Supporters of this revolution in military affairs, which in-
clude former Defense Secretary Donald Rumsfeld, expect that these space-based
intelligence and communication systems, combined with joint services action on
land, sea, and air, will allow the U.S. military to fight more effectively with fewer
resources—in other words, to boost the productivity of the American soldier.®

The third and fourth space missions focus on space itself. The third, “space
control,” seeks to freely use space to one’s benefit while denying it to opponents—
a concept similar to air superiority, but in orbit.3* As early as 2001, a special na-
tional commission on space warned that the U.S. had become so dependent on
satellites that it could be vulnerable to a “Space Pearl Harbor.”®* An electromag-
netic pulse explosion could disable the electronics of U.S. satellites, or an attack
on the communication links to space could blind the U.S. military and prevent it
from sending critical orders.®¢ Space control thus begins with defense. To achieve
space superiority, a nation must first harden command, control, communications,
and reconnaissance satellites to prevent enemy interference. It includes shielding
satellite components, improving their ability to maneuver to escape attack, disguis-
ing their location, and even arming satellites or their escorts.®’

One of the earliest forms of space control is the U.S. national missile de-
fense system. It relies upon satellites to track ballistic missile launches and help
guide ground-launched kill vehicles.®® Ballistic missiles travel in three phases:
boost (when the missile launches), mid-course (when the missile separates from
the booster rocket and coasts through space), and the terminal (when the warhead
re-enters the atmosphere).® Satellites provide early warning, tracking, and guid-
ance for interceptor missiles located in Alaska and California to strike missiles
in the midcourse phase. U.S. Northern Command brought this layered defense
system online in 2006 in response to North Korea’s testing of ballistic missiles,
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even though its accuracy remained doubtful.”® The Terminal High-Altitude Area
Defense (“THAAD?”) system, the Navy’s Aegis cruiser, and the Army’s Patriot
anti-missile batteries use the same data to attack missiles in the most difficult
terminal phase.’!

To stop ballistic missiles in their earlier, boost phase, the U.S. Defense De-
partment is conducting research and development on systems even more dependent
on control of space. Research begun under the Reagan Administration’s Star Wars
program and it promised a significant advance to the U.S. national missile defense
system.”? It envisioned space-based platforms that can both detect and destroy bal-
listic missiles while in their initial, boost phase, when they are most vulnerable.”
It would use space-based lasers, which remain the only viable method to destroy
ballistic missiles during their initial launch.”* Such space-based systems offer far
greater range than ground, naval, or air anti-missile units, and the ability to act
earlier in the territory of other countries. Although space-based antimissile inter-
ceptors remain in the future, the Trump Administration is already seeking a multi-
billion investment in a satellite sensor system to enable a more effective, layered
anti-missile defense.’®

Such forms of active defense can blend space control into the fourth mis-
sion: “space force.” Technology, for example, that can bring down a ballistic
missile can easily provide the means to destroy objects in space. Space force
seeks to develop weapons systems that can strike targets on earth or in orbit from
space itself.”® U.S. national security policy already appears to support greater
development of such weapons.”” “Our nation may find it necessary to disrupt,
degrade, deny or destroy enemy space capabilities in future conflicts,” U.S.
Space Command declared in the wake of the September 11, 2001 terrorist at-
tacks.”® The Trump Administration’s 2017 national security strategy similarly
intoned that it views unfettered access to and freedom to operate within space of
paramount importance, such that any attempt to harmfully interfere with or attack
components of the U.S.’s space architecture would be met with a “deliberate re-
sponse.” This position has only been strengthened by the language in the 2019
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Missile Defense Review, which reiterated “exploitation of space” as a “more ef-
fective, resilient and adaptable” missile defense posture to known and unantici-
pated threats.”!%

American dependence on space-based systems, for its startling leaps in mil-
itary effectiveness, has not gone unnoticed by rivals. Chinese strategists discuss
countering U.S. superiority in conventional and nuclear weapons by disabling
American satellites and thereby preventing American forces from communi-
cating and coordinating so successfully.'”! While China has steadily advanced
its civilian space program, going so far in 2018 as to land a probe on the dark
side of the moon, it has also developed the technologies necessary for anti-satel-
lite weapons.'%% In 2007, China destroyed one of its own weather satellites in low
earth orbit—the same region used by commercial satellites—with a ground-
launched missile.'” “For countries that can never win a war with the United
States by using the methods of tanks and planes, attacking an American space
system may be an irresistible and most tempting choice,” Chinese analyst Wang
Hucheng has written, in a much-noticed comment.'*

Though China’s ASAT test sparked international controversy, Beijing had
only been following in the footsteps of the Cold War superpowers. The United
States had carried out a primitive anti-satellite weapon test as early as 1959 by
firing on a U.S. satellite from a high-altitude plane.!®® The following year, the
U.S. developed a ground-based system to launch interceptors into orbit to ex-
plode nearby Soviet satellites.'” During the Eisenhower, Kennedy, and Johnson
Administrations, the U.S. often drafted anti-ballistic missile systems into an anti-
satellite role as well.!”” The Soviet Union followed with anti-satellite weapons
of similar design.'®® While this research and development ended with the signing
of the Anti-Ballistic Missile Treaty of 1972, it restarted in the 1990s.'% After
the 2007 Chinese test, the U.S. tested a sea-launched anti-missile weapon to de-
stroy a malfunctioning satellite.''’ As its rivals began to copy American force
enhancement and space control strategies, the U.S. naturally sought anti-satellite
weapons to restore its advantage.

ASAT weapons may become even more common due to the vulnerability
of satellites and the reduction in costs of accessing space. It is easier for kinetic
weapons to hit satellites, which generally fly predictable, easily-detected orbits,
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than ballistic missiles.'! Ground-based or airborne lasers can interfere with or
even destroy the sensors on a satellite. Micro-satellites—tiny objects that can be
more easily and efficiently launched into space than their large, complicated
counterparts—could give nations the ability to launch a cloud of attacking satel-
lites to collide with a space target.''? Even the debris from an explosion or colli-
sion could pose a further threat to sophisticated satellites.!'> The 2007 Chinese
ASAT test created a cloud of 35,000 particles speeding along at 16,000 miles per
hour.!'

Space-based weapons may not only use force in the heavens, but from the
heavens. Space may eventually provide an effective means of power projection
that does not depend on deploying air, ground, or naval units in foreign territory
or in vulnerable waters. After the Chinese ASAT test, Senator Jon Kyl and the
Pentagon recommended a Space-Based Test Bed program, which would develop
a space-based missile defense system to complement the existing ground-based
system.''® Such a system could easily turn to shooting down other satellites, or
countering anti-satellite attacks, in addition to ballistic missiles in midflight. Ex-
perimental research has already begun to explore the possibility of deploying
chemical lasers on satellites that could strike ground targets.''® The most ambi-
tious, but still conceptual, would use satellites to drop tungsten rods, which
would then accelerate to a speed of 36,000 feet per second and impact a target
with the force of a penetrating nuclear weapon.'!” Similar technology would arm
a cruise vehicle either in high orbit or in space, that could fire a variety of pro-
jectiles at earth or space targets.!'® These projects have decades to go before they
might come to fruition.'"

Space control and force application demand a greater exercise of power
than air or naval superiority. In times of war, the United States may seek to con-
trol certain strategic areas, such as the air over Iraq or the seas next to Taiwan.
But it takes time to deploy assets to those areas and any degree of control that is
achieved is retained only for the duration of the conflict. In peacetime, the United
States cannot station enough air and naval units in those areas necessary for com-
plete force superiority. Satellites, however, allow deployments of broader geo-
graphic scope and longer duration. A constellation of space weapons, for exam-
ple, would circle the globe for years.'?
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Some argue that these technological developments are necessary because
space-faring nations will treat space as they would any other area for great power
competition. “The reality of confrontation in space politics pervades the reality
of the ideal of true cooperation and political unity in space, which has never been
genuine, and in the near term seems unlikely,” writes Everett Dolman in As-
tropolitik."*' Because of the pattern of history and strategy, he argues, “policy-
makers should be prepared to deal with a competitive, state-dominated future in
space.”'?? The United States certainly has taken such concerns to heart. In the
decade ending in 2008, for example, the United States increased its space budget
from $33.7 billion to $43 billion in constant dollars.'?* All of the increase in
spending went to Defense Department space programs, which increased by
50%.'2* Today, funding for space programs continues to be a priority, as NASA’s
budget has grown steadily by $3.85 billion from 2013 to 2018 and the Air Force
expects to spend $44.3 billion on new space systems in the next five years.'?
This represents an 18% increase over the previous five-year plan and is still not
representative of all United States expenditures for “national security space”—a
figure that is unquestionably larger but difficult to pinpoint precisely since it is
not listed as a specific line item on the Defense Department’s budget and includes
classified expenditures unavailable to the public.'?

Both the Bush and Trump Administrations appear to have adopted a space
superiority strategy. In its 2006 National Space Policy, the former began by com-
mitting to “the exploration and use of outer space by all nations for peaceful
purposes,” and it immediately declared that “peaceful purposes allow U.S. de-
fense and intelligence-related activities in pursuit of national interests.”'?” The
United States further made clear that it had a right of free passage in space, and
that any interference would be a violation of its rights.!?® Because space systems
are “vital to its national interest,” the U.S. would protect its freedoms in space
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and “dissuade or deter others from either impeding those rights or developing
capabilities intended to do so.”!?’ The 2006 policy even promised to “take those
actions necessary to protect its space capabilities; respond to interference; and
deny, if necessary, adversaries the use of space capabilities hostile to U.S. na-
tional interests.”'3® Control of space was similar to control of the other global
commons: “Freedom of action in space is as important to the United States as air
power and sea power.”!3!

III. SPACE AND THE LAWS OF WAR

Advances in space technology, and the accompanying increase in nation-
state competition, are provoking a legal response. As early as 1967, the Outer
Space Treaty (“OST”) had declared as its purpose “to promote international co-
operation in the peaceful exploration and use of outer space.”'*? The OST forbids
WMDs based in orbit and bans military installations or operations on the moon,
asteroids, and planets.'** Prominent scholars argue that the 1967 treaty and sub-
sequent international instruments effectively prohibit any use of space for mili-
tary purposes, even those that are not aggressive in nature.'3* They further argue
that the U.N. Charter’s ban on the use of force, except for self-defense or in ac-
cord with Security Council authorization, further limits the militarization of outer
space.'*® Concurring, the U.N. General Assembly has repeatedly passed resolu-
tions “to prevent an arms race in outer space.” !

This Part will argue that these claims misread the formal international legal
instruments governing the heavens. It will present the formal legal instruments
governing outer space and then evaluate the arguments of governments, policy-
makers, and scholars that international and domestic law prohibit military ex-
ploitation. It will conclude by criticizing these theories for placing hope above
the legal texts and the understandings of the nations that signed them. It argues
that nations placed certain forms of military activity off limits in the heavens, but
also deliberately refused to regulate most weapons contemplated today.
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A.  The International Law of Outer Space

Ever since nations launched the first satellites into orbit in the 1950s, na-
tions have sought to limit military activities in space.'’” But despite the wishes
of international organizations, legal scholars, and many governments, actual state
practice has resisted significant regulation. This Section will discuss the history
and development of laws regulating space. It will then survey current legal the-
ories that aim to either promote or curtail the missions discussed in Part II, in-
cluding positivist theories that claim current law to have already outlawed mili-
tary space activities, as well as realist arguments that deterrence itself will prove
an effective regulator. Despite a range of proposals to expand international hu-
manitarian law using soft law or international institutions, they have all failed to
gain traction with the United States and other rising space powers, leaving space,
with the exception of the OST, largely unregulated.

As Walter McDougall observed in his history of the U.S. space program,
space became an arena for superpower competition soon after the start of the
Cold War."*® Government spending on civilian and military programs spurred
rapid progress in launch and satellite technology.'** Within less than a quarter
century, the United States advanced from primitive ballistic missiles to the 1969
Apollo 11 moon landing.'*’ During this period of rapid technological progress,
neither the United States nor the Soviet Union could reach agreement on basic
questions. Moscow, for example, held the view that nations enjoyed sovereignty
over the space above their territory, just as they did with airspace.'*! During the
Eisenhower years, the United States considered space to be a potential battlefield
and conducted significant research into anti-satellite, ABM, and space-based
weaponry.'+?

In the 1960s, however, the superpowers began to explore reciprocal limits
on their space activities. Nuclear weapons testing in the upper atmosphere had
demonstrated that radiation would quickly spread into outer space and threaten
both manned missions and satellites.!** In 1963, the U.S. and U.S.S.R. signed the
first arms control agreement to touch on space activities, the Partial Test Ban
Treaty, which banned nuclear testing underwater, in the air, or in space.'** As
space exploration continued, American and Soviet leaders realized that exploit-
ing space for weapons deployment could provoke an expensive arms race.'*’
They also worried that space-based weapons might interfere with the satellites
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that monitor each other’s nuclear forces, and thus destabilize the strategic
balance.'

Joined by the world’s other major powers, the U.S. and Soviet decision to
cooperate culminated in the 1967 OST. It declares that outer space, including the
moon and other celestial bodies, must be used for “exclusively peaceful pur-
poses.”'*” It forbids “the establishment of military bases, installations and forti-
fications, the testing of any type of weapons and the conducting of military ma-
neuvers on celestial bodies.”'*® It declares that no nation can claim territorial
sovereignty in space.'*’ Closer to Earth, it prohibits the placement of weapons of
mass destruction in orbit.'*

Despite these provisions, the OST remains limited. Most significantly, it
did not match its declaration of purpose that the uses of outer space must be
peaceful with a complete ban on military operations.'’! The United States has
long maintained that “peaceful purposes” does not preclude the use of space for
self-defense.'>? Under this reading, nations can deploy military systems in space
to engage in reconnaissance or even to counter the offensive operations of other
nations. Even as it signed the OST, for example, the United States deployed early
warning and intelligence gathering satellites aimed at the Soviet Union and Com-
munist China.'>* Nations that today deploy satellites for reconnaissance, such as
Russia, China, India, France, the United Kingdom, Israel, Canada, and Japan,
among others, seem to agree with this practice by their military use of space.'>*
According to one space scholar, “rather than de-militarizing space, Article [V [of
the OST] significantly de-weaponizes the space domain, as national militaries
have used outer space for military purposes since the beginning of the space
age'”ISS
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Nevertheless, some scholars believe that these uses of space violate inter-
national law.'*® They rely on the treaty’s opening declaration that “the explo-
ration and use of outer space, including the moon and other celestial bodies,
shall be carried out for the benefit and in the interests of all countries,” and that
outer space is “the province of all mankind.”!>” But this statement of peace
comes in a preamble that does not contain any binding legal obligations. U.N.
General Assembly resolutions seek the same goal. In 1988, for example, the
General Assembly passed a resolution calling for “general and complete dis-
armament under effective international control” so that “outer space shall be
used exclusively for peaceful purposes” and “not become an arena for an arms
race.”!>® The resolution passed 154 to 1—the United States was the sole vote
against.!> But subsequent U.N. resolutions cannot cast a backward gloss, just
as post-enactment legislative history cannot change the meaning of a statute.

Scholars further argue that the United States and other spacefaring nations
still must obey Article 2(4) of the United Nations Charter, which prohibits na-
tions from using force to threaten the territorial integrity or political independ-
ence of others.'*’ Others, such as David Koplow and Freese-Johnson, worry that
a narrow reading of the OST’s restrictions could allow a new arms race to start
in outer space.'®! Indeed, Article III of the OST declares that all space activity
must be “in accordance with international law, including the Charter of the
United Nations.”'®? Because the U.N. Charter outlaws war, so too does the OST.
Under this view, nations could only use space for self-defense or when author-
ized by the U.N. Security Council.

The U.N. Charter, however, has not ended armed conflict on earth. The
OST, for example, could not prohibit a nation’s right to use force in self-defense.
As Article 51 declares: “Nothing in the present Charter shall impair the inherent
right of individual or collective self-defense if an armed attack occurs against a
Member of the United Nations.”'®> Nations have waged many wars since the
coming into force of the U.N. Charter based on claims of self-defense.'®* The
OST could not override the U.N. Charter’s recognition of a nation’s fundamental
right to defend itself.
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The OST might not even preclude more recent, welfare-maximizing armed
conflicts. After the end of the Cold War, nations still have resorted to war in
cases other than for self-defense.'®> While they may have abandoned their nine-
teenth and twentieth century goals of territorial conquest, they continue to use
force to change regimes, end humanitarian crises, pursue terrorist groups, and
prevent WMD proliferation.!®® This practice leaves a wide berth for the use of
force, and, as many commentators have observed, runs counter to a narrow read-
ing of the text of the U.N. Charter.'’ If nations expand their understanding of
the scope of permissible armed conflicts, the availability of space-based military
systems will grow as well. If the concept of self-defense, for example, expands
from anticipatory to preventive uses of force, nations will be able to use weapons
in space more often. As I have argued elsewhere, nations are already following
a practice of preventive armed conflict even as scholars and governments argue
over its legality.'®®

The OST does not attempt to rewrite the U.N. Charter’s framework for the
use of force. A treaty certainly could go beyond the U.N. Charter’s prohibition
on aggression by ordering a complete demilitarization of space, even including
self-defense measures. The Treaty, however, does anything but that. To be sure,
Article III specifically states that spacefaring nations shall follow “international
law, including the Charter of the United Nations, in the interest of maintaining
international peace and security and promoting international cooperation and un-
derstanding.”'® By specifically incorporating the Charter, however, the treaty
acknowledges the international law framework that has permitted—although al-
ways subject to controversial and conflicting interpretations—the use of force
many times since the end of World War II. Indeed, it would make little sense to
infer that the United States in particular would understand the OST’s language
here to bar military activity in space at a time when it was interpreting the same
language—the U.N. Charter’s protection of a right to self-defense—to justify the
Vietnam War.!”

Regardless of whether states may use force narrowly or broadly under con-
ventional international law, the OST itself does not alter the jus ad bellum rules
of when nations may decide to initiate war. Instead, the OST places jus in bello
limits on how nations can use space once a war has already begun. It requires
equal access for all countries to outer space and forbids “national appropriation
by claim of sovereignty” of space or any of the celestial bodies.!”" Article IV
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clearly forbids the placement of nuclear weapons or other WMD in orbit, on the
Moon or planets, or in outer space.!”* Article IV also forbids the “establishment
of military bases, installations and fortifications, the testing of any type of weap-
ons and the conduct of military maneuvers” on celestial bodies.!”® The Treaty
requires spacefaring nations to assist others in distress, to allow them access to
their moon or planetary installations, and to “be guided by the principle of co-
operation and mutual assistance.”!”*

Nations have generally obeyed these prohibitions. But the OST’s textual
lacunae permit significant military operations. For example, the agreement does
not prohibit weapons from passing through space between two terrestrial loca-
tions. Ballistic missiles, therefore, do not violate the treaty. The superpowers
must have read the treaty text this way in order to permit the ground and sea-
launched ICBMs that they had already deployed at the time.'”

By its silence, the ban on orbital WMDs also leaves a great deal of room
for nations to deploy military assets in space. For example, nations can insert
conventional or even exotic weapons into orbit, such as missiles with non-nu-
clear warheads, kinetic hit-to-kill interceptors, and even lasers and particle-
beams, so long as they do not use WMD technology. Even the ban on WMD in
orbit does not prohibit all possible uses of WMD in space, only those stationed
in orbit. Similarly, the OST’s ban on locating military bases on planets, moons,
and other celestial bodies allows nations to establish their own weapons plat-
forms in space, so long as they remain artificial. The treaty entirely neglects or-
bital weapons for use against terrestrial targets, or vice versa. The superpowers,
for example, would have to resort to another, separate agreement to forbid space-
based ABM defenses. Again, the treaty’s clear ban on WMD weapons in orbit
implies that all other weapons remain unregulated.

Similarly, the OST remains silent on the use of space as a commons from
which to operate military support networks for terrestrial operations, perhaps the
most important new use of space. Satellites provide the communication networks
for command and control of a worldwide network of U.S. military units, for ex-
ample, and they feed the information for effective reconnaissance, target selec-
tion, and feedback.!”® By their practice, nations do not appear to believe that the
OST forbids such uses of space. If military support is permissible, it is further
not clear why the treaty text would forbid direct military operations in space
against other targets in orbit, so long as they are part of a war that is legal under
the U.N. Charter or the customary international law of self-defense. Such an un-
derstanding would permit military operations in space that serve a defensive pur-
pose, such as blinding the satellites of a nation launching a clear war of aggres-
sion. Such an understanding would also allow self-defense measures to be
launched from space toward ground targets. If guiding missiles to a target does
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not violate the U.N. Charter, defending nations should be able to launch those
missiles from space instead.

If disarmament were truly the treaty’s purpose, it would have contained a
universal ban on all military activities in space. It only lists, however, piecemeal
prohibitions. The specific provisions on WMD, or on military bases on the Moon,
or against sovereignty over space, belie any intent to universally ban all military
activity. Otherwise, the treaty could have been much shorter and concise. Schol-
ars compare the 1967 OST to the 1959 Antarctic Treaty, which demilitarized the
continent.'”” But Article I of the Antarctic Treaty contains a broader prohibition:
“Antarctica shall be used for peaceful purposes only. There shall be prohibited,
inter alia, any measures of a military nature, such as the establishment of military
bases and fortifications, the carrying out of military maneuvers, as well as the
testing of any type of weapons.”'’® The Antarctic Treaty does not limit its reach
only to specific parts of the continent, or prohibit only specific types of weapons,
as does the OST. Reading the OST in comparison to similar treaties highlights
the limited nature of its arms control regulations.

The OST marked the high point in legal cooperation in space. In the years
since détente, the United States has moved away from arms limits toward the
open pursuit of national interests. With his Strategic Defense Initiative (“SDI”),
President Ronald Reagan launched a program to develop space-based weapons
against ICBMs.'”” When critics charged that SDI would violate the ABM Treaty,
the Reagan Administration argued that research and development would not run
afoul of the agreement. Left virtually unmentioned was the OST.'®" Afterward,
in the 1990s, the Clinton Administration continued missile defense research,
though at a lesser pace.'®! With the end of the Cold War, the U.S. and Russia
cooperated on various space science and manned missions, but the U.S. also re-
sisted broad legal regulation of space.!®? In its 1996 National Space Policy, for
example, the Clinton Administration continued U.S. support for “passage
through and operations in space without interference” and the “fundamental
right” to “acquire data from space.”'®3 While these traditional U.S. policy goals
recognized the equal right of all nations to free navigation of space and to engage
in commercial activity in orbit, they also rejected treaty-based limits on U.S. mil-
itary activities in space.
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U.S. realism in space reached new heights during the Bush Administration.
In January 2001, a special congressional commission called for a rapid U.S. mil-
itary buildup in space.'®* Chaired by soon-to-become Secretary of Defense Don-
ald Rumsfeld, the commission observed that mankind had fought in air, water,
and on land and that conflict in space was “a virtual certainty.”'®* It warned of a
“Space Pearl Harbor” because of the U.S. reliance on satellites for reconnais-
sance, communications, and early warning.'®® The commission called for the de-
velopment of superior space capabilities that could “negate the hostile use of
space against United States interests” by using “power projection in, from and
through space.”'®” It found that treaties and law did not prohibit a wide variety
of military space operations. “There is no blanket prohibition in international law
on placing or using weapons in space, applying force from space to earth or con-
ducting military operations in and through space.”'®® After the September 11,
2001 terrorist attacks, followed by the Afghanistan and Iraq wars, the United
States began to put the commission’s proposals into effect by generously funding
the research and development of new space weapons.'®’

The United States complemented this new approach to space by removing
legal restrictions on military space activities. In early 2002, the Bush Admin-
istration withdrew from the Anti-Ballistic Missile treaty, which had blocked full
deployment of a system integrating ground-based interceptors with a space-
based sensor network.'”® Congress responded by increasing funding for national
missile defense by 62% in one year.'”! In 2005, General Lance Lord, Commander
of the U.S. Air Force’s Space Command, expressed the Bush Administration’s
approach to space: “Space superiority is the future of warfare. We cannot win a
war without controlling the high ground, and the high ground is space.”'*?

As we have discussed, missile defense systems enjoy the capabilities nec-
essary to destroy satellites as well. In its 2006 revised National Space Policy, the
Bush Administration made even more clear its hostility to legal limits on U.S.
space activities: “The United States will oppose the development of a new legal
regime or other restrictions that seek to prohibit or limit U.S. access to space.”'*
The 2006 Policy also specifically rejected arms control proposals for space. “Pro-
posed arms control agreements or restrictions must not impair the rights of the
United States to conduct research, development, testing, and operations or other
activities in space for U.S. national interests.”'** In February 2008, the United
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States tested a sea-based missile defense system to destroy a malfunctioning in-
telligence satellite in orbit.'"

While the Obama Administration took steps to reject its predecessor’s for-
eign policies, it did not advance a different understanding of space. At first
glance, the Obama White House’s 2010 national space policy appeared to reject
Bush Administration realism. Its first principle declared: “It is the shared interest
of all nations to act responsibly in space to help prevent mishaps, misperceptions,
and mistrust.”'”® While making clear that “the United States considers the sus-
tainability, stability, and free access to, and use of, space vital to its national in-
terests,” the 2010 policy also declared that, “[s]pace operations should be con-
ducted in ways that emphasize openness and transparency to improve public
awareness of the activities of government, and enable others to share in the ben-
efits provided by the use of space.”'” The White House ordered agencies to
“identify areas for potential cooperation,” “develop transparency and confi-
dence-building measures,” and preserve “the space environment and the respon-
sible use of space.”’”® Unlike the Bush Administration’s quest for freedom of
operation in space, the Obama policy adopted an apparently positive attitude to-
ward new international regimes. “The United States will consider proposals and
concepts for arms control measures if they are equitable, effectively verifiable,
and enhance the national security of the United States and its allies.”!*’

The Obama Administration’s actions, however, belied these aspirations.
Despite its promises of greater cooperation, the Obama space policy continued
important elements of the U.S. approach to space security. It declared that
“peaceful purposes” in the OST and international law “allows for space to be
used for national and homeland security activities.”° While rejecting any claim
to sovereignty in space, the United States continued to demand “the rights of
passage through, and conduct of operations in, space without interference.”?"!
Finally, the Obama Administration continued to reserve the right to use force to
defend American interests in space. “The United States will employ a variety of
measures to help assure the use of space for all responsible parties, and, con-
sistent with the inherent right of self-defense, deter others from interference and
attack.”?%% It further reserved the right to use force to “defend our space systems
and contribute to the defense of allied space systems, and, if deterrence fails,
defeat efforts to attack them.”?** During the Obama years, the United States did
not subject its military operations in space to any new legal constraints, nor did
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it enter into any new international agreements involving space—unlike its efforts
with Iran, which culminated in the Iran nuclear deal, or climate change, which
resulted in the Paris Accords.”*

Circumstance may have prevented the Obama Administration from signifi-
cantly changing U.S. space policy. Nations began to compete more vigorously in
orbit. China developed anti-satellite weapons and launched a manned spaceflight
program, which included plans to land on the Moon.?*® By 2010, China matched
the U.S. in number of space launches, deployed a Chinese GPS, and boosted its
military satellite network.>°® India also began an ambitious space program with the
launch of a military satellite and plans for anti-satellite weapons.2®’ In 2008, Japan
enacted a new law authorizing military use of space, which included an early warn-
ing system for missile launches and military reconnaissance satellites.’® Even less
developed nations joined the spacefaring club. In 2009, Iran demonstrated a work-
ing knowledge of ballistic missiles by placing a primitive communications satellite
into orbit.?” In 2016, North Korea succeeded in placing a satellite in orbit in vio-
lation of U.N. Security Council Resolutions.?!°

Legal efforts to contain this growing competition failed. In 2008, Russia
and China proposed a treaty to prevent the placement of any weapons in outer
space.?!! Their draft declared that states would not “place in orbit around the
Earth any objects carrying any kinds of weapons” and that they would not “resort
to the threat or use of force against outer space objects.”?!? In seeking to change
international law with a treaty on these points, both nations implicitly agreed that
existing rules permit orbiting space weapons. In response to U.S. criticism, Bei-
jing and Moscow further acknowledged that existing international law did not
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prohibit anti-satellite weapons based on the ground, sea, or air.?!* They also con-
ceded that international law did not ban ground-based laser weapons or jamming
systems aimed at space targets.>!* Their treaty would only establish a new prohi-
bition on space-based weapons, such as a missile defense network or a global
strike capability.?!®

European nations, meanwhile, attempted to gather support for a set of rules
to govern space. In 2008, the European Union issued a draft “Code of Conduct
for Outer Space Activities” that sought to guarantee “freedom for all states, in
accordance with international law and obligations, to access, to explore, and to
use outer space for peaceful purposes without harmful interference.”?!'® It urged
members to refrain from the damage or destruction of any space objects, except
when justified by threat to human life or health, to reduce space debris, or by the
U.N. Charter or self-defense.?'” The Code of Conduct, however, made clear that
it was not legally binding.?'® It instead focused its efforts on voluntary transpar-
ency measures, such as sharing data on launches and space activity.?!° Even with
these light obligations, the United States and other major spacefaring powers re-
fused to join the Code.??’ Nonetheless, the European Code of Conduct is reveal-
ing in the same manner as the Russo-China draft treaty—it would be unnecessary
if international law already banned the object of its text.

While both the Chinese-Russian proposal and European Union draft at-
tempted to build upon the OST, states explicitly made clear that they were un-
willing to completely demilitarize space. This is consistent with the actions of
these states in the last half-century, as well as the actions of the United States.
Without any binding treaties, except the minimal obligations of the OST, inter-
national law permits a wide variety of military activities in space. Despite the
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consistent actions of states, however, legal scholars have continued to propose
new extensions of international law that seek to curtail military options in space.

B. Legal Theory in Space

International law scholars have devoted relatively little attention to space
security. Out of the limited literature that exists, however, several theories have
emerged about the current legal regime and whether nations can strengthen it to
prevent a destabilizing arms race. This Section surveys the prevailing theories.
Most of them argue that the existing legal regime fails to effectively address the
security concerns that arise from unilateral military activity in space. These ar-
guments are often accompanied by proposals for extending the reach of the ex-
isting regime through a variety of legal mechanisms and multilateral fora.

Legal analyses of space security commonly begin with the OST. Scholars
almost unanimously recognize that it imposes minimal legal obligations.?*! First,
as argued above, the treaty only bans WMDs in orbit, leaving a great deal of
room for conventional weapons, space support, anti-satellite, and orbiting ba-
ses.??? The Treaty’s other clauses use vague, general language, which allows sig-
nificant room for unilateral interpretation by the states themselves.?** Second, at
fifty years old, the OST cannot account for the political and technological
changes that have taken place over the past several decades, especially the re-
duction in launch costs and the end of the bipolar superpower world.??* There are
now a number of players that have emerged in space including not just near-peer
competitors to the U.S., such as Russia and China, but also destabilizing regimes
like Iran and North Korea “who might value the destruction of an adversary’s
space asset over preservation of their own.”?? Third, states designed the OST to
be inherently flexible in order to allow states to respond adequately to threats to
their own security interests.”*® By design, it resists hard limits on state military
activity.

Major states have decided to leave military activities in space essentially
unregulated. “Countries have legally obligated themselves only to refrain from
the particular weapons behaviors that they did not want to—or did not have the
capacity to—undertake anyway,” Professor David Koplow concludes.?”’ As a
result, legal scholars have focused on proposing space security regimes that
could replace the OST with a combination of treaties and customary international
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law.??® Koplow, for example, argues that much military activity in space is ille-
gal. He argues that certain provisions of existing arms control treaties can sup-
plement the OST and the U.N. Charter to prevent destabilizing activity.?*’ Stable
outer space requires only better enforcement of existing norms. Realists, by con-
trast, argue that stability will arise only through deterrence, or even hegemonic
supremacy, rather than treaties.”*° Most scholars in the field fall somewhere in
between these opposites. Most fear that the current legal regime cannot prevent
a dangerous arms race. As a result, they urge some mixture of international hu-
manitarian law principles, new soft law measures, and international institutions
to impose a new arms control regime on space-faring states.’!

Beginning with the most restrictive interpretation of current law, Koplow
argues that certain military activity in space is already banned by “little-noticed
shards” of existing bilateral and multilateral arms control agreements.*> The
“shards” that Koplow refers to are national technical means (“NTM?”) provisions
in existing arms control treaties.?**> Space-based NTM shored up the stability of
the international order during the Cold War by giving the great powers a reliable
means to verify whether other nations lived up to arms control limits. Successive
international agreements continued to incorporate NTM.?** These NTM provi-
sions have two key features: first, they approve the use of NTM satellites for
verification, and second, they prohibit “interference” with their operations.?*®
Koplow argues that “prohibited interference” must “embrace actions that would
destroy, significantly damage, or capture another state’s monitoring or commu-
nications satellite.”?*¢ It should also include, he writes, “less catastrophic ac-
tions” such as temporarily disabling or interfering with a satellite’s operations.?*’
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Koplow’s definition would prohibit any military activity that produces a signifi-
cant amount of space debris because it would inevitably interfere with NTM
satellites.**

There are a number of problems with the view that existing law bans most
military activity. As Koplow acknowledges, few treaties create enough NTM
provisions to establish a comprehensive restriction, and China (among other
states) is not a party to the major arms control treaties.”** Perhaps most fatally, it
is virtually inconceivable that existing state parties to these treaties would abide
by such a significant arms limitation that was not clearly understood at the time
of signing. As Koplow recognizes, “[i|nternational law arises from the consent
of states, and unless the leading players voluntarily agree to accept a commitment
restricting ASAT activities, it cannot be effective.”**’

Realists, on the other hand, object to any restraint on military activities in
space, even those of the OST. Realists argue instead that deterrence will prevent
a destructive arms race in space. Surya G. Gunasekara, for example, argues that
the risk posed by increasing orbital debris will deter excessive military activ-
ity.?*! A debris-laden outer space will have “catastrophic consequences” for
space-faring states, particularly those that rely heavily on space for military and
civilian uses, “due to both the danger it poses to satellites and space missions and
the liability imposed by international legal space structure.””*? Countries with
extensive space assets, like the U.S., will thus have significant incentives to “re-
frain from using space weapons, which cause substantial amounts of debris”
simply because such activities could destroy a common resource that benefits
those states.**

Other realist strategists focus on the importance of pre-emptive or even pre-
ventive deterrence. They argue that the U.S. can effectively deter destabilizing
space threats from rivals by advancing its defensive capabilities in space.?** They
point out that every environment—Iland, air, water, and now space—has become
an arena for combat.>*> Satellites have already enhanced combat operations by
coordinating ground, air, and sea fighting. But the U.S.’s dependence on space-
enhanced precision warfare also makes it more vulnerable to attack. As former
Defense Department official Steven Lambakis wrote in 2007, “the proliferation
of space technologies offers foreign governments and nonstate entities unparal-
leled opportunities to enhance diplomatic and military influence over the U.S.
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and strike with strategic effect.”?*® “We will be challenged in space,” he ob-
serves, “simply because it makes military sense to do so.”**’

Some strategists have gone farther to argue not just in favor of protecting
U.S. space assets but also seeking U.S. space supremacy. Because great power
competition has already spread to space, the United States should capitalize on
its early lead to control the ultimate high ground. According to Everett Dolman,
the U.S. should withdraw from the OST and deploy weapons in space. “Who
controls low-Earth orbit controls near-Earth space. Who controls near-Earth
space dominates Terra. Who dominates Terra determines the destiny of human-
kind,” Dolman argues.>*® By deploying a system of anti-satellite weapons first,
the United States can deny other nations access to space.

Between the poles of international lawyers and realist strategists, many ob-
servers believe that stability requires gap-filling to arrest the military use of
space. They worry that “space hegemonists” will trigger an arms race that will
ultimately waste resources and degrade the commercial benefits of space.**’ Not
only do these systems consume enormous sums, due to the costs of lifting these
weapons into space, but they are also relatively easy to defeat. Embarking on a
military buildup will only result in a stalemate or expose vulnerable U.S. space
systems to effective attack. If nations were to use such weapons, they could im-
pose catastrophic costs on peaceful uses of space: debris could collide with ci-
vilian satellites, while electromagnetic pulses from nuclear explosions would de-
stroy electronics. Fear of losing space systems might even encourage nations to
attack on earth first or to make critical errors of judgment.

Some scholars seek to forestall this ruinous competition by applying prin-
ciples of International Humanitarian Law (“IHL”) to space.?>’ They base their
hopes on the OST’s proclamation that “all activities in outer space shall be con-
ducted in accordance with international law.”?>! Manfred Lachs, author of the
foundational work on outer space law, argued that space is not a lawless area
because once nations begin to interact, even in space, international law applies.?*>
Based on this assumption, Professors Dale Stephens and Cassandra Steer have
attempted to identify principles of IHL to apply in the space domain.?>* Even
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though no international agreement other than the OST expressly addresses space
Jus in bello rules, they argue that “undoubtedly customary international law and
relevant general principles of law would apply to regulate such armed con-
flict.”2* They point to the International Court of Justice’s (“ICJ”) application of
the principles of proportionality, distinction, and necessity to the question of nu-
clear weapons as an example. International institutions will “assimilate legal
principles to fill apparent voids whenever encountered, especially in the context
of armed force,” because to propose a lawless frontier “goes against the progres-
sive thrust and reasoning underpinning the historic trajectory of IHL.”?> Simply
stating that international law should apply, however, does not identify why it
applies, which rules should apply, or how they should operate in the unique en-
vironment of outer space.

Other scholars advocate for international institutions to produce a new
space consensus expressed in new international agreements. These scholars ar-
gue that international cooperation is critical to achieving stability in space. James
Moltz of the U.S. Naval Postgraduate School, for example, believes that nations
can learn to overcome the prisoners’ dilemma of arms competition through mu-
tual trust and learning.>>® These scholars contend that nations must agree to new
agreements that prohibit space-based weapons and that share the commercial
benefits of space navigation.*” They point to the OST as an example of a coop-
erative attitude toward space that could point the way toward future agreements
prohibiting the military from the Moon and the planets or banning whole classes
of weaponry. They also take heart from the diversion of Cold War competition
away from militarization and toward civilian and scientific exploration.

These theorists propose several different forums for shaping norms. John-
son-Freese, for example, puts her faith in U.N. disarmament bodies to develop
new rules and ultimately new agreements to stop an arms race.?® But, as Ram S.
Jakhu points out, U.S. opposition has hamstrung the ability of these institutions
to impose any meaningful restraints on military space activity.”> He instead ar-
gues in favor of a new, alternative forum outside of the U.N. that is comprised
of “lawyers, technical experts, military practitioners and relevant observers” in
order to clarify and restate the law.?®® Jack Beard similarly urges the creation of
a new institution that is perceived as apolitical, such as a specialized research
agency that approaches space militarization “from an applied technical perspec-
tive focusing on solving problems facing those working and operating in the
space field.”?¢!
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Proposals range widely in their actual substance. The most restrained ver-
sions advocate for various types of “soft law” in order to help develop interna-
tional norms.?%? This includes increased transparency and confidence-building
measures, such as those already urged by the U.N. or set forth in the European
Code of Conduct. Jakhu proposes the creation of a Manual on International Law
Applicable to Military Uses of Outer Space, like the recently developed Tallinn
Manual on International Law Applicable to Cyberwarfare.?®* Proponents of this
soft law approach point to the many advantages of using soft law to create inter-
national norms. Soft law does not require state ratification, so it can be imple-
mented immediately.?** More importantly, supporters argue that it can “impact
.. . the international law-making process by providing the premise on which cus-
tomary international law may develop.”?%® Other scholars object that the problem
with such “informal and tailored” mechanisms of governance is that they fail “to
include considerations of national power and . .. [thus] risk the emergence of
serious security-related problems that such soft organizations are incapable of
handling.”**¢ As Moltz acknowledges, there is very little oversight and no clear
mechanism for punishing cheaters in the absence of definitive rules and formal
enforcement institutions.?®’ This perhaps explains why all of the extant soft law
on space activities, such as the European Code of Conduct, has had a minimal
effect on state practices. Accordingly, critics of this soft law approach fear that
the imposition of nonbinding, nonspecific aspirational rules will simply create
confusion in the international community, which could risk “greater insecurity
and more tension in the volatile domain of space.”?®®

Given the potential drawbacks of soft law, some scholars favor interna-
tional agreements that impose hard, binding commitments. Inspired by “the
model of the 1959 Antarctic Treaty,” some argue for a flat prohibition against
any military uses of space.”®® Such a ban would obviously have the “virtue of
clarity,” but it is neither politically possible nor strategically desirable.?’® Fur-
ther, given the importance of space to the military operations of most space-far-
ing states, such a proposal borders on the utopian.?’! Others offer a more moder-
ate approach. Nina Tannenwald envisions two basic agreements that she believes
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would be politically more palatable. First, nations should sign a ban on deploy-
ment of weapons in space, and, second, they should prohibit interference with
“highly vulnerable” space assets.>’? Recognizing that states may be motivated by
their self-interest in minimizing orbital debris, Beard argues for a multilateral
ban that prohibits low-orbit ASAT testing.”’® Such agreements may be more
plausible because they already accord with state self-interest, their directives
would be narrow and specific, and it would be relatively easy for parties to detect
defection.

Many space policy analysts hope that the E.U. Code of Conduct will some-
how coalesce into a comprehensive international legal regime to demilitarize
space. While the Obama Administration did not formally sign the Code, it pro-
vided diplomatic support.2’* A new species of space regulator seeks to use such
international agreements and cooperation to head off a destructive competition
among the great powers for space supremacy. “The United States has by choice
and by overconfidence bordering on folly embarked upon a course that relies
primarily on technology, including space weapons, to protects its space assets,
rather than diplomacy and cooperation, which had been the cornerstones of U.S.
policy until the Reagan administration,” argues Johnson-Freese.?”> “The world
is on the precipice of a new arms race in outer space,” warns Koplow.?’®

Observers warn against the broader “militarization of space.” Strategist Mi-
chael O’Hanlon, for example, argues that the United States should seek agree-
ment with other nations to ban the basing of weapons in space and to limit the
development of ASAT weapons.?”” Johnson-Freese declaims the Bush Admin-
istration’s 2006 policy as “a blanket claim to hegemony in space rather than a
reasonable demand that we, like any nation, be allowed to traverse the skies in
our own defense.”?’® She argues that military leaders exaggerate the threat from
space in order to justify more aggressive weaponization of space. But it won’t
work. “Relying exclusively on [space weapon] technology for security,” she
writes, “does not provide an asymmetric advantage: it creates a strategically un-
stable environment.”?”’

Critics question whether the benefits of space weapons are worth the cost
of strategic instability.?*° National missile defense, for example, may prove phys-
ically incapable of preventing ballistic missiles from reaching the United States.
Instead of improving U.S. safety, an imperfect system might encourage nations
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to strike before the U.S. can deploy a more secure safety net. American ASAT
weapons may push other nations to develop their own, which would have a
greater negative effect on the U.S. because of its heavier reliance on reconnais-
sance and communications satellites. Space weapons might be especially desta-
bilizing because of the reliance by nuclear powers on satellites to detect ballistic
missile launches. The possibility that an enemy might blind U.S. satellites could
encourage decisionmakers to use force earlier than they otherwise might because
of a lack of information. Anti-satellite weapons themselves might share this “use
it or lose it” feature. Because satellites are vulnerable—many remain unarmored,
for example, because increasing their weight increases the cost of their launch—
satellite-based weapons themselves could be susceptible to early attack. Nations
might choose to use their space-based weapons before they are destroyed by far
cheaper, less sophisticated ASAT systems.

In sum, legal scholars and strategists urge a diverse set of proposals with
respect to international regulation of space security. Their positions range from
those who advocate a strategy of affirmative space supremacy to those who be-
lieve that many military activities are already illegal. The majority of scholars
argue in favor of increased international agreements and regulations but have
struggled to articulate the principles that underlie these proposals or how they
could effectively operate in the current political climate.”®! The next Part dis-
cusses the nature of armed conflict in space and discusses why more regulation
could prove counter-productive to the larger goal of reducing harm in interstate
relations.

IV. THE FUTURE OF SPACE CONFLICT

This Part advances a positive argument justifying U.S. use of certain types
of space weapons. Part II has described the advancement of technology to the
point where space satellites provide the informational backbone for real-time,
precision warfare. Technology has also brought the world closer to space-based
weapons that can destroy satellites, ballistic missiles, and ground targets. Part I1I
argued that existing international law places minimal limits on space weaponry,
other than the OST’s WMD prohibition and its placement of the moon and plan-
ets off-limits. Other than the OST, spacefaring nations have resisted any new
restrictions on their space activities.

This Part argues that the United States should not agree to any further pro-
hibition or regulation of space weapons. Rather than increase the likelihood of
war, space-based systems reduce the probability of destructive conflicts and limit
both combatant and civilian casualties. Satellites perform the critical function of
reconnaissance, particularly in observing WMD arsenals and the movements of
conventional forces. Such national technical means of verification reduce the
chances that war will break out due to misunderstanding of a rival’s deployments
or misperception of another nation’s intentions. Space-based communications
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abilities support the location of targets for smart weapons on the battlefield,
which lower harm to combatants and civilians during war. Space-based weapons
may bring unparalleled speed and precision to the strategic use of force that could
reduce the need for more harmful, less discriminate conventional weapons that
spread greater destruction across a broader area.

This Part will first explain why regimes governing terrestrial zones are ill-
suited for space, as well the unique characteristics of space, such as military re-
liance on civilian satellites, which make the adaptation of prior legal systems
difficult. Even in the absence of regulation, however, space weapons can reduce
war and advance humanitarian goals by allowing more opportunities for states to
credibly signal their military capabilities and deter rival challenges. They could
also enable attacks that occur with more precision and reduced casualties. Fi-
nally, this Part will argue that the current rules for war, rooted in the Additional
Protocols to the Geneva Conventions, hampers the benefits provided by space
weapons, such as increased humanitarian intervention, and that a system focused
on deterrence may better accommodate this new technology, as well as recom-
mendations as to what weapons and limits the United States should adopt.

A.  Space and Great Power Competition

Space already serves as an arena for great power competition. Nations
should continue to use space weapons in limited circumstances as a strategic
mechanism to coerce other nations, which will lead to more peaceful resolutions
of crises. But there is an important caveat: because of the importance of satellites
to strategic early-detection systems, nations should carefully limit their deploy-
ment of anti-satellite weapons. Nations should also carefully manage offensive
weapons to prevent their first-strike capabilities from destabilizing the strategic
balance of power.

Space presents difficult challenges because of its unique characteristic as a
global commons. Analogizing space to other environments has important conse-
quences for regulation. Some, for example, have compared space to the discov-
ery of the New World in 1492, opened by voyages of discovery and subject to
claims of sovereignty.?®? But while it has territory, in the form of the moon, plan-
ets, and asteroids, nations currently do not have the technology and resources to
establish a continuous presence on these bodies. Space also shares some of the
characteristics of airspace. Air and space craft fly above territory for both secu-
rity and trade. As is the practice with aircraft, nations could require spacecraft to
obtain permission to enter their space and launch missiles at satellites that enter
without authorization. But space is far vaster than airspace. It currently seems
impossible to exclude other nations from specific parts of space, unlike the way
in which the United States can prevent the aircraft of other nations from entering
its airspace. While the Soviet Union, at first, sought to apply the rules of airspace
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to outer space, by the 1960s it accepted that territory did not vest ownership of
the space above.?

For many decades, the most common analogy for space was the high seas,
especially in its combination of commerce and military expansion. Like the high
seas, any nation could use military or civilian craft to travel through space free
from interference.?®* Nations could not control space, just as they cannot control
the high seas, but they could engage in military patrols and exploit resources.
Popular culture appealed to this idea. The television classic Star Trek named its
ship the U.S.S. Enterprise, made its hero James T. Kirk a Captain, and placed it
under the command of a Starfleet.?®> But space does not have land for bases,
mankind has no space colonies or trade routes, and nations have no fleets that
patrol space. “It is very easy to make the obvious Mahan analogy on ‘control of
the sea’ and talk blithely and superficially of ‘control of space,”” strategist Her-
man Kahn once observed. “The analogy was never really accurate even for con-
trol of the air, and . . . it seems to be completely misleading for space.”?*

Another relevant comparison is to a different type of global commons: Ant-
arctica. The Antarctic Treaty clearly inspired the OST.?®’ Nations claimed sov-
ereignty over parts of the continent, and even stationed troops there during World
War I1.2%% But, like space, Antarctica’s harsh conditions made permanent out-
posts and commercialization unreasonable.”®® In 1961, nations entered a treaty
placing Antarctica off-limits to all military activity, even for self-defense.?*°
Some scholars look to the Antarctic Treaty to point the way for further develop-
ments in space law.?’! But they also recognize that military and commercial ac-
tivity can find a more friendly home in space than in Antarctica. Even today, the
frozen continent has not become an arena for serious interstate competition over
security or resources.?’> Space, by contrast, provides the means for the most ef-
fective reconnaissance of strategic targets and the sensor and communications
networks behind modern enhanced military operations. Space also provides the
medium for critical commercial networks, such as data transmission to GPS lo-
cation services.

These differences suggest that comprehensive space arms control will not
succeed. At first glance, the bans on stationing WMD in orbit or establishing
military bases on the celestial bodies indicate that space could provide fertile
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ground for further interstate cooperation. But the early treaty regime could suc-
ceed because the technology available in 1967 could not practically exploit
space. Nations then did not have the resources and technical ability to build mil-
itary installations on the Moon or the planets.?>> A half-century after the signing
of the OST, no nation has succeeded in building a base on the Moon; indeed, no
human has visited the Moon since the last Apollo mission in 1972.2** Ground-
based ballistic missiles provide nuclear deterrence at a fraction of the cost
of orbital WMD, while submarine-launched missiles have less vulnerability.
Much like the Antarctic Treaty, the OST limited arms bans could succeed be-
cause they did not demand that the great powers relinquish any significant mili-
tary capabilities.

But the technological barriers that supported the OST have eroded. As Part
IT described, advances in rocket design, satellites, and communications have
made the exploitation of space easier and more effective. The arsenals of the
nuclear powers already depend on the ability of ICBMs to travel through space,
making unlikely any new agreement to completely ban all WMDs in space. Sat-
ellites provide the backbone for high-tempo, precision warfare. Both superpow-
ers developed anti-satellite weapons during the Cold War, and in the 2000s both
the United States and China successfully tested ASAT systems.?>> The United
States already uses space assets to assist ground-based interceptors; the next step
could deploy an ABM system wholly in space, where it could attack ICBMs soon
after launch. An expanded ban on military conduct would require nations to give
up far more advantages than in 1967.

A ban would force nations to give up space weapons that could serve as a
more precise, less destructive means of coercion against other states. A U.S. anti-
satellite weapon, for example, could destroy a single satellite used by a rival to
support conventional ground operations. During the Afghanistan and Iraq wars,
the U.S. did not destroy commercial satellites even though they could have pro-
vided the enemy with information regarding U.S. troop movements.>* Instead,
it purchased all of the available commercial satellite resources. But in a future
conflict against an opponent with its own space network, the U.S. would have to
disable satellites to achieve the same advantage. The U.S. could also use ASAT
weapons to engage in the measured escalation of a conflict by temporarily or
permanently disabling surveillance satellites. To put even more pressure on its
opponents, the U.S. could attack a single space-based node of a military or gov-
ernment telecommunications network to degrade its reliability. Such steps would
risk no casualties, compared to conventional attacks on terrestrial facilities that
provide reconnaissance or communications.
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As with other precision weapons, space weapons could provide nations
with more options that can coerce an enemy with less loss of life. Nations, for
example, could attack other satellites that provide communications for the civil-
ian government. The U.S., for example, transmits military communications and
data over civilian satellite networks. In the 1991 Gulf War, commercial satellites
carried about 25% of U.S. military communications, a figure that rose to 85% in
the 2003 invasion of Iraq.2°” Other nations similarly rely on commercial space
services, such as communications, weather, and remote sensing, provided by
companies located in Canada, France, India, Israel, and Russia.’’® Attacking
these targets would not pose difficulties under the laws of war. Military use of
civilian systems renders them liable to attack.?”’

A harder question arises over whether nations can use force against civilian
space systems that may have no military function. It may be difficult, if not im-
possible, to classify certain satellites as purely military or purely civilian. Nations
can go onto the commercial market and purchase surveillance or communica-
tions data from civilian providers.3®° But suppose the U.S. engaged an opponent
with satellites that perform a primarily civilian function, but could also provide
support for the military. China, for example, is deploying its own version of the
U.S. GPS and already has deployed weather satellites.*! While these satellites
could provide locational services for a host of civilian uses, they also could help
China locate U.S. carrier battle groups in East Asian waters or direct attack air-
craft and missiles. The dual-use character of these satellites renders them legiti-
mate targets, particularly in a contest between military powers with the capability
to conduct information-enhanced operations. Once the conflict passes, nations
could restore the full functioning of their satellite systems. Warfare need not aim
to permanently destroy space assets; it need only deny access for the period of
the conflict.

B.  Space Weapons and Interstate Bargaining

Leading scholars, however, criticize such scenarios out of fear that space
weapons would encourage conflict. Johnson-Freeze, for example, argues that the
Bush Administration’s development of ABM and ASAT systems threatened to
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spark an arms race.’*> Moltz praises the Obama Administration for encouraging
multilateral space cooperation to forestall competition in space.’** Such argu-
ments mirror criticism of other new weapons technologies, such as robotic and
cyber weapons. International officials and scholars fear that these new technolo-
gies will reduce the costs of war and hence encourage its use in international
politics. Philip Alston, a United Nations special human rights expert, argues
against drones because “they make it easier to kill without risk to a State’s
forces.”%* Scholars call on nations instead to live up to the OST’s declaration of
“the common interest of all mankind in the progress of the exploration and use
of outer space for peaceful purposes.”?®

But nations are unlikely to agree to treaties to limit these technologies until
they are more certain of their impact on war and the balance of power.>*® More-
over, these new methods of warfare may serve wider humanitarian concerns that
are more significant than the legality of killing off-battlefield terrorists. If space
weapons can strike with more precision, they will reduce death and destruction
among both combatants and civilians. If a nation uses space weapons to disrupt
the financial or transportation networks of their rivals, it will advance its ability
to coerce the enemy with far less bloodshed and far less risk. Nations will see
little virtue in the alternative of restricting themselves to conventional warfare
that endangers the lives of more of their own troops.

Space weapons could reduce the overall human cost of war, while a ban
could have the opposite effect. Anti-satellite weapons do not directly kill anyone,
because the targets themselves have no human crews. Anti-ballistic missile sys-
tems have the same feature because they destroy unmanned ICBMs. The opera-
tors of both sit at a remove of hundreds if not thousands of miles away.*"’ Preci-
sion ASAT or ABM weapons will also reduce civilian and collateral harm by
restricting combat to uninhabited space.*® The effect of a ban on space weapons
does not happen in a vacuum; if nations still use force to pursue their goals, they
will turn to more destructive and less precise alternatives, with the result that
armed conflict will become more harmful.

Space weapons could play an even more significant systemic role in inter-
national relations than simply reducing the destructiveness of conflicts after they
have begun. A rational bargaining approach to war suggests that such weapons
could help nations settle their disputes without resort to wider armed conflict.
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We can illustrate with the model developed by Robert Powell and James Fearon
to explain why rational nations still engage in costly conflicts, which some legal
scholars have used to analyze the laws of war.’®® Rational states will seek to
defend their security against competitors or gain new resources near their terri-
tories. They will seek to reduce harms to their populations from pollution, drugs,
terrorism, or disease. Disputes will arise when nations collide in pursuing these
rational self-interests. Two nations may both want the same territory or re-
sources, or one might want to engage in economic activity that causes harms in
another.

Rational states should choose a negotiated settlement over armed conflict
to resolve their disputes. Both sides would be better off by agreeing to a settle-
ment and avoiding the deadweight costs of war. A rational peace settlement
should mirror the balance of forces between the two nations. Suppose Nation A
is locked in a dispute with Nation B, and that Nation A has the stronger military.
If Nation A threatens to use force, Nation B must decide whether to withdraw or
resist. A war will give either Nation A or Nation B control of the disputed re-
source or territory, but the outcome is uncertain.

Both nations have an expected value of going to war. That value is the ex-
pected benefit of a conflict (a function of the probability that it will prevail in
any conflict times the value of controlling the territory) minus the expected cost
of fighting.>!® A more powerful nation, therefore, will have a higher expected
value of going to war, because its probability of winning is greater (and hence its
expected benefit is greater). If Nation A’s expected value of winning is higher
than its expected costs, it should go to war. But Nation B will have a lower ex-
pected value, because its probability of winning will be the inverse of Nation A’s
probability.’!! Nation B should withdraw because Nation B would likely lose a
conflict and also suffer the costs of fighting.

If perfect information exists, both nations should agree to a settlement ra-
ther than reach the same result through conflict. An agreement will result in the
same outcome, but both Nation A and Nation B will avoid the deadweight costs
of fighting. Both nations are better off, because the agreement will mirror the
likely outcome of the armed conflict (Nation A win), without the harms of war.>!?

But several obstacles can prevent this peaceful settlement. While nations
may act irrationally or hold idiosyncratic values, the main point here is rational
nations might still go to war. Asymmetric information can prevent nations from
accurately estimating important variables. Nation A, for example, will know the
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value it places on disputed territory. It will also know its own military capabilities
and political resolve. But it will have imperfect information about Nation B’s
military strength and political will. Without this knowledge, leaders cannot ac-
curately measure the other side’s probability of winning and the expected bene-
fits and costs from conflict. Getting these variables wrong could prevent the par-
ties from negotiating a settlement and instead going to war.*'3

Both nations could solve this problem by credibly revealing their military
capabilities and political support. Bluffing, however, undermines the ability of
nations to communicate credible information. If Nation A, for example, success-
fully exaggerates its military resources, it can trick Nation B into underestimating
the latter’s probability of winning a conflict. Bluffing allows Nation A to seize a
greater share of the benefits of a peace agreement. Nations have a strong incen-
tive to bluff to win a better outcome than they should receive, but they—and the
international system as a whole—would benefit over the longer term if there
were a way for all nations to credibly communicate information. A similar prob-
lem besets litigation. Litigants will encounter uncertainty about the facts and law
of a case, which will create an obstacle to a settlement. The domestic legal system
solves this problem with discovery, which ensures that parties share truthful in-
formation about the facts, under threat of judicial sanction.’'* Because of the lack
of a supranational government with coercive enforcement powers, nations do not
have available a legal procedure equivalent to discovery.

Some international relations scholars believe that costly signaling can pro-
vide an alternate means to credibly communicate information. Diplomatic threats
or political demands do not send much information because they cost little. Co-
ercive measures short of war, however, can reveal the military capabilities and
political resolve that determine the odds of winning. A nation not only might
issue a demand but also deploy heavily armed troops to a disputed border. Dis-
patching military forces sends a costly signal because it uses resources, places
units at risk, and threatens a spiral of escalation. The more expensive the signal,
the more credible the information. Escalating threats of force can send progres-
sively more costly signals because more deployments consume even more re-
sources that a state would be less likely to waste if it were bluffing.

“Audience costs” provide another means of communicating information
credibly.’!> Audience costs refer to the political costs incurred by political lead-
ers who make a threat of force and then fail to carry it out.*'® Such moves will
have more credibility because the leaders risk political losses at home by sending
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it. Leaders, for example, can make threats of war and send military forces into a
disputed area. But if they back down, their domestic political standing will suffer.
Theorists argue that audience costs encourage democratic leaders to be more se-
lective in choosing wars and more committed to avoiding defeat.?!”

Beyond the challenge of imperfect information, commitment problems may
pose an even greater obstacle to peaceful dispute settlement. Nations may prove
reluctant to reach an agreement because they cannot compel compliance. In an
anarchic international system defined by weak institutions, however, nations
cannot depend on a supranational body to compel compliance to a settlement.?'®
These problems become even more acute in disputes over territory or resources.
A change in possession of the resource could itself shift the balance of power
underlying a settlement by giving one side an advantage for future conflicts
through an improved strategic position or greater resources.’'® If Nation A were
to cede population or territory in a peace settlement, for example, it might fear
that a strengthened Nation B would renege and seek an even better deal. It might
decline to make such a deal in the first place.

Space weapons could help nations overcome some of these problems. Most
importantly, they can improve signaling between nations and increase the pro-
spects of a peaceful settlement. Space weapons could inflict varying levels of harm
in between economic, nonviolent measures and those that put lives at risk. Nations,
for example, can use ASAT weapons to temporarily disable an opponent’s com-
munications or surveillance networks without loss of life. They could even destroy
satellites outright or use space-based weapons to strike ground targets. Nations
could also use space weapons defensively to send signals. They could deploy an
anti-missile shield to defend against ICBM or other forms of long-range attack.
Space weapons give nations the ability to send more credible signals by providing
more discrete levels of force against a broader range of targets.

Banning or limiting space weapons would have the opposite effect. It would
narrow the range of targets. This could force nations to use blunter methods to
send signals that pose a greater risk of damage and death. Rather than disable an
opponent’s communications satellites, for example, a nation might have to de-
stroy manned command and control facilities on the ground. Instead of deploying
an ABM system, a nation might consider a preventive attack on an enemy’s
ICBM launch sites. Reducing the types of targets and limiting the means to attack
them increases the odds of war by giving nations fewer options to reveal private
information about capability and resolve. The more steps up an escalatory ladder,
on the other hand, the more opportunity to jump off before reaching a full-blown
war.
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Conflicts can result because rivals have uncertain information about their
opponents. The Cuban Missile Crisis, for example, could have resulted in direct
war because the superpowers could not rely on information about each other’s
intentions.>?* The U.S. did not know whether the Soviet Union might launch its
medium range nuclear missiles, while the U.S.S.R. did not know whether the
United States might destroy the missile sites or even invade Cuba.**! During the
crisis, President John F. Kennedy even looked for guidance to Barbara
Tuchman’s The Guns of August, which claimed that the great powers had mis-
calculated their way to war.*** Kennedy decided to gradually escalate the Amer-
ican response to the Soviet deployment of MRBMs in order to communicate U.S.
resolve to force nuclear weapons out of Cuba, but also to give Moscow the op-
portunity to reach a peaceful settlement of their differences.?* The United States
sent armed aircraft over Cuban airspace, mobilized regular armed forces for an
invasion, imposed a naval “quarantine” of Cuba, and raised the alert status of its
nuclear forces.*?* Eventually the superpowers reached a deal: the U.S.S.R. with-
drew its MRBMs from Cuba while the U.S. removed similar missiles from Tur-
key and, according to some, secretly pledged not to invade Cuba.>?*

Space weapons could provide the opportunity for an even greater menu of
credible signals. Without space, great powers might have to signal credibly by
choosing among air and missile strikes on manned targets, blockades, or ground
assaults. With space, nations could choose less destructive steps such as attack-
ing satellites networks, launching precision attacks against ground targets, de-
ploying defensive ABM systems, or using satellites to enhance the precision and
speed of ground operations. Less provocative measures could avoid a rapid es-
calation of hostilities. American leaders, for example, currently favor air strikes
as a means of placing pressure on another government.*2® They could choose to
target an enemy’s space assets instead, which removes the element of combat
deaths and reduces the scope of destruction. Even if leaders wish to attack ground
targets, space weapons provide certain advantages. With air attack, U.S. doctrine
first calls for neutralizing enemy anti-aircraft defenses and achieving air superi-
ority. Air superiority is also seen as a necessary precondition for successful
ground and naval operations.*?’ Both tasks call for destroying manned missile
and air bases and shooting down enemy manned aircraft. Space-based weapons,
however, could allow strikes against enemy targets without risking pilots, and
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therefore removing the need to destroy a nation’s air defense system and manned
aircraft.

Rational nations should peacefully settle their disputes and avoid the
deadweight loss of war. A bargain will reflect their relative power positions,
which create each side’s expected values from a conflict. In order to reach a deal,
they must reveal their military capabilities and political will, which requires them
to send credible signals. More types of force, at varying levels of harm, provide
nations with a greater spectrum of more finely tuned gradations of coercion. At-
tacks on space-based systems can provide ways for nations to use limited, coer-
cive force against each other without causing the death and destruction of terres-
trial combat. Space weapons provide nations with greater ability to reveal
reliable information about their abilities and intentions, and thus create more
room for negotiation.

V. SPACE WEAPONS AND INTERNATIONAL STABILITY

This Part will address benefits to the international system that might arise
from adopting a nonregulatory approach to space weapons. Arms control advo-
cates commonly portray space weapons as threatening an arms race that would
destabilize the balance of power among nations.*?® The benefits of a ban on space
weapons, therefore, would outweigh any gains from signaling outlined in the last
Section. This Part responds by discussing the benefits to international stability
that could arise on the other side of the ledger. Section A describes how space
weapons might reduce the obstacles to the provision of the public good of inter-
national security, while Section B addresses the changes in the laws of war that
would make space weapons more effective. Section C argues that deterrence pro-
vides a more accurate model for understanding the impact of space weapons on
the strategic balance, and if properly deployed they could further buttress stabil-
ity, rather than undermine it.

A.  Public Goods and Space Weapons

Space weapons can provide capabilities to help secure international stability
on a larger scale. They can be used to help prevent humanitarian crises similar to
the Rwandan genocide or allow states safer methods of preemptive action to stop
aggressors. Just as a strict application of current international law principles can
hinder the ability of nations to resolve individual disputes, a ban on space weapons
could have the same effect on efforts to stabilize the international system.

Space weapons could allow nations to undertake wars that they should
fight, but otherwise might not because of the costs. As John Stuart Mill said,
“War is an ugly thing, but not the ugliest of things.”** Going to war first can
prevent greater harms to the U.S., a region, or the world. If Great Britain and
France had invaded Germany in 1939 after Hitler’s attack on Poland, they might
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have spared Western Europe from World War II. Israel’s 1981 strike on Iraq’s
Osirak nuclear reactor and its 2007 bombing of a Syrian nuclear facility also met
this test—imagine if the regimes of Saddam Hussein or Bashar Assad had suc-
cessfully acquired the atomic bomb.**® A nation should have the right to launch
a preemptive attack to stop greater aggression.

Space weapons could provide nations with the means to intervene earlier,
at lower cost, and with greater precision against looming threats. Such weapons,
for example, could allow nations to launch preventive strikes against hardened
targets where the odds of high casualties might otherwise deter an operation.
Suppose Israel and the United States decided against a strike on Iran’s nuclear
research facilities because of Tehran’s anti-aircraft capabilities and the chances
of high civilian casualties. Israeli and American leaders, however, might launch
an attack by advanced space weapons because of the zero chance of pilot losses,
the higher likelihood of eliminating the facilities, and lower chances of civilian
casualties. Destroying Iran’s nuclear program today might avoid much worse
consequences in the future, such as a wide-scale U.S. attack, including the sup-
pression of air defenses, achieving air superiority, or even ground assault, to de-
stroy Iran’s nuclear weapons and production facilities.

Space weapons might also provide the means to engage in uses of force that
increase overall global welfare. States have used force for goals that benefit the
world as well as themselves. In the nineteenth century, for example, the British
Navy ended the Atlantic slave trade and protected free navigation and commerce
on the high seas.?*! The United States used its naval and air superiority in the
twentieth century to similar effect. Both countries did not act out of pure altru-
ism, but their national interests also benefited the world. If space weapons can
lower the costs for the use of force, it could allow nations to more easily maintain
today’s liberal international system.

Public goods theory predicts that free-riding will discourage nations from
undertaking expensive actions to maintain international order. The great powers
will undersupply goods such as freedom of the seas or fighting terrorism because
all nations receive the benefits, but only the nations that intervene pay the
costs.3? Compare the need for international security with that of domestic secu-
rity. The market cannot provide national defense because it is nonrivalrous (one
person’s consumption does not reduce that of another) and nonexclusive (the
government cannot prevent those who do not pay from consuming the good).
Because of this market failure, the state must provide national defense and must
impose a mandatory tax to pay for it. Unlike domestic society, however, the in-
ternational system has no government to provide security and no power to tax
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free-riders to pay for it. Instead, nations might supply security as a positive ex-
ternality when they pursue their security interests, but this will be rare because it
will only capture part of the benefits.

Such measures may become more important because current challenges to
international stability no longer arise solely from interstate armed conflicts. Alt-
hough nation-states continued to engage in armed conflicts in the post-WWII pe-
riod, they did so at lower rates than in past.*** Nuclear weapons may have deterred
another full-scale European or Asian conflict, or the U.S. and U.S.S.R. rivalry may
have suppressed regional conflict between lesser powers. Even when the great
powers fought, they commonly contended with weaker nations that engaged in
asymmetric, guerrilla warfare.>** Instead, wars have become increasingly internal.
The second half of the twentieth century witnessed more civil wars between a gov-
ernment and rebels or between multiple groups contesting for power.**> Casualty
figures reflect the changing nature of war. Since 1945, battle deaths from interstate
wars have fallen by an entire order of magnitude compared to any century since
the end of the Thirty Years War.>*¢ Unfortunately, deaths from internal civil wars
have skyrocketed. Of the approximately 40 million deaths from war between
1945-2000, about 80% came from internal armed conflicts.>3’

Rather than wars between the great powers, the post-Cold War period has
ushered in a rise of internal conflicts, or between the great powers and smaller,
authoritarian nations, which have prompted insurgencies and guerrilla
fighting.**® Insurgencies are more widespread, can persist for years, if not dec-
ades, and their success may not depend on the capture of territory and popula-
tion.>* The average length of today’s civil wars, for example, runs about sixteen
years, and at their highpoint in the mid-1990s there were forty-four ongoing civil
wars affecting an amazing one-quarter of all nations in the world.**’ Guerrillas
often do not wear uniforms or operate in conventional armed units on a discrete
battlefield. Instead, they conceal themselves within the civilian population to
make it more difficult to detect and attack them. Their methods may include
launching attacks from civilian locations, such as residential complexes, schools,
hospitals, and even places of worship.>*! They may use unconventional weapons,
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such as improvised explosive devices disguised in civilian locations, or convert
civilian transport, such as trucks, as weapons.**?

Terrorist groups similarly inflict persistent violence, for political objec-
tives, that do not fit the category of conventional interstate war. Al Qaeda carried
out the September 11, 2001 attacks by hijacking airliners, with operatives dis-
guised as civilians, and crashing them into civilian and military targets in New
York and Washington.*** But most al Qaeda attacks have fallen to a level below
its most notorious attack—its agents have bombed a bus in London, a nightclub
in Bali, and a train in Spain—in terms of violence and casualties.>** When con-
fronted in conventional warfare on the Afghanistan battlefields, al Qaeda trans-
formed into an insurgency based along the mountainous Afghan-Pakistan bor-
der.>* ISIS, originally an al Qaeda offshoot, conducted an insurgency against the
Iraqi government not much different than other internal armed conflicts.>*¢ But
once the Syrian civil war created a power vacuum in the region, ISIS began to
mimic a state in its control of territory and population and its provision of basic
services such as water and energy.**’ As it has suffered battlefield defeats, how-
ever, ISIS has renewed unconventional attacks on London, Paris, Brussels, San
Bernardino, and Nice through a loose network of affiliated terrorists.

These new conflicts show that the dividing line between war and peace, if
there ever was one, has blurred. The rise of civil wars, insurgencies, and terror-
ism underscore that formal “war” represents an arbitrary point on a continuous
spectrum of conflict. Terrorists and rebels aim to use force at lower levels on the
spectrum than nation-states, and they do not restrict their attacks to military and
political targets. Nonetheless, they use violence to achieve the same objectives
as war, that of coercing their opponents for political reasons. Nations handcuff
themselves when they refuse to match these lower levels of force with military
force. Critics of responding in these ways raise the legal question whether an
attack meets the standard of “an armed attack” under Article 51 of the U.N. Char-
ter.3*® Without such an armed attack, the argument goes, the U.N. Charter does
not recognize any national right to use force in self-defense. But regardless of
whether small-scale attacks trigger the right to self-defense, nations in practice
have responded with force at lower levels of intensity.
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Space weapons could help reduce the obstacles to such global welfare-en-
hancing measures. Strikes using space weapons or space-enhanced ground oper-
ations could lower the costs of a use of force for the great powers, and thus reduce
the disincentives against intervention that could provide self-defense, preempt
aggression, end a humanitarian disaster, or stop a terrorist group. In the case of
the Rwandan genocide, for example, western leaders feared the casualties arising
from any humanitarian intervention.*** But if the United States and its allies
could have used space-based weapons—alone or together with other high-tech-
nology systems such as drones—it could have inflicted costs on the Hutu gov-
ernment with greater precision and less risk of casualties. The lower cost of co-
ercion would increase the chances that western nations would intervene in
troubled areas, where the worst civilian casualties are now occurring.**°

Understanding war as coercion identifies a positive role for new weapons.
Coercion includes not just economic embargoes and blockades, but also recent
uses of force such as the U.S. threat to bomb Syria for its use of chemical weap-
ons or earlier attacks on Saddam Hussein’s regime in the 1990s.2>! An older view
of international law and politics had acknowledged a much wider range of occa-
sions for the use of force and a wider range of legitimate targets than permitted
by strict approaches to the U.N. Charter, which many scholars believe prohibits
most uses of force except in self-defense or by Security Council authorization.>3
But if the international system benefits when great powers coerce other nations
to stop actions that harm global welfare, we should seek to provide a place for
space weapons that offer greater precision with less destruction in the use of
force.

B.  Reconceiving the Laws of War

While space weapons could reduce the overall harm of conflict, they would
also require changes to the laws of war. The principle of distinction, for example,
forbids combatants from intentionally attacking civilians or civilian assets.*** But
suppose one country could use space weapons to disable civilian infrastructure
as a way to pressure another country to accept its demands. In the past, the chance
of error of artillery, missiles, and gravity bombs would make it difficult, if not
impossible, to hit nonmilitary, yet sensitive, targets without unintentionally kill-
ing nearby civilians or destroying civilian property. Destroying or disabling a
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satellite instead could interfere with a nation’s communications or financial sys-
tems, with far less likelihood of loss of life. We should prefer this result over a
strict application of the rule of discrimination that would require an attack on
military or dual use facilities even if it causes more serious death and destruction.

In practice, nations at war have already broadened the acceptable scope of
targets to include assets and networks that are primarily civilian. During the
1990s, for example, the United States and its allies carried out air attacks to co-
erce Iraq.>* Allied air forces attacked not only Iraqi military bases, but also
buildings in downtown Baghdad that housed political, intelligence, and military
leaders.**® There was little connection between destroying Iraqi military assets
and buildings and enforcing Iraqi obligations to cooperate with WMD inspec-
tions, as required by the armistice that suspended the Persian Gulf War.>*¢ Legal
commentators criticized these exercises for falling outside the definition of self-
defense in the U.N. Charter.*>” During the Kosovo War, the United States and its
NATO allies launched an air war to stop Serbia’s threat to drive ethnic Albanians
out of Kosovo.** NATO expanded its target sets beyond military forces to elec-
tric power stations, highways, bridges, and television broadcasting towers.>*’
Again, the purpose of the attacks seemed clearly coercive. The United States and
its NATO allies did not claim self-defense, nor did the United Nations Security
Council provide authorization.**

Military lawyers have struggled to justify the attacks on civilian targets.
They claim that transportation, communication, and power networks served both
military and political functions as well as civilian.*®! Allied air forces used sim-
ilar logic to justify attacks on industrial and agricultural facilities during World
War I1.%6? Under this reasoning, however, almost any civilian resource could
qualify as a target, especially because the laws of war demand no minimum mil-
itary use of a facility to justify an attack. Instead, nations should honestly admit
that their militaries are employing force against civilian targets to pressure their
enemies. During the Kosovo War, allied commanders fully understood that their
strikes sought to coerce Serbia into a political settlement, rather than to destroy
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discrete military targets.*®* U.S. General Michael Short, who commanded U.S.
Air Forces at the start of the air war, acknowledged that the ultimate target was
civilian morale:
I felt that on the first night, the power should have gone off, and major
bridges around Belgrade should have gone into the Danube, and the water
should be cut off so that the next morning the leading citizens of Belgrade
would have got up and asked, “Why are we doing this?” and asked [Serb
President] Milosevic the same question.*®*

Used in this way, space weapons could advance the larger goals of the laws
of war without incurring the negative effects of attacks on civilians, manufactur-
ing, and infrastructure. Space based weapons, for example, could temporarily
disable power plants, electrical transmission facilities, or economically sensitive
locations to pressure the population to withdraw support from a regime. Or they
could destroy nodes, such as airport runways, railroad tracks, or highway inter-
sections, to create transportation logjams. In the war against ISIS in Iraq and
Syria, the United States and its allies attacked oil production and banks to under-
mine the terrorist group’s financial infrastructure.’®> We should prefer such at-
tacks to more direct strikes on military targets, if the latter involve a greater loss
of life and destruction.

Space weapons also urge a different approach to the other standards gov-
erning the use of force: proportionality and necessity. As defined by the U.S.
Department of Defense, proportionality requires that combatants weigh “the ex-
pected loss of life or injury to civilians, and damage to civilian objects incidental
to the attack,” against “the concrete and direct military advantage expected to be
gained.”*%® While proportionality forbids the intentional targeting of civilians, it
does not prohibit civilian losses as a collateral effect of an attack on a military
target.

While calling for a balancing of costs and benefits, proportionality is diffi-
cult. Military commanders must measure the value of a “military advantage,”
which includes not just territorial gains and inflicting losses on the enemy, but
also larger strategic benefits, such as degrading command, control, communica-
tions, and transportation networks, preventing economic and political support
from reaching the enemy’s military, and pressuring the enemy leadership to sur-
render. Judgment of advantage would encompass not only the dollar value of

363. Rabkin & Yoo, supra note 336, at 1196-97.

364. Craig R. Whitney, Air Wars Won'’t Stay Risk Free, General Says, N.Y. TIMES, June 18, 1999, at A22.
Two years later, Short insisted that each air strike was “targeting a valid military target,” while morale effects
were “a peripheral result”—without denying his awareness that air strikes could “make the Serb population un-
happy with their senior leadership because they allowed this to happen.” Michael Short, Operation Allied Force

Jfrom the Perspective of the NATO Air Commander, 78 INT’L L. STUD. 19, 29 (2003).

365. Eric Schmitt, U.S. Says Its Strikes Are Hitting More Significant ISIS Targets, N.Y. TIMES (May 25,
2016), https://www.nytimes.com/2016/05/26/us/politics/us-strikes-isis-targets.html.

366. U.S.DEP’TOF DEF., LAW OF WAR MANUAL 195 (2015) [hereinafter LAW OF WAR MANUAL]. Although
additional Protocol I of the Geneva Conventions attempts to subsume proportionality into a more general analysis
of “distinction,” leading powers such as the United Kingdom and the United States still apply the customary rule.
See, e.g., id. at 241-58; see also WILLIAM H. BOOTHBY, THE LAW OF TARGETING 94-97 (2012).



No. 1] RULES FOR THE HEAVENS 175

enemy resources destroyed, but also difficult measurements of tactical and stra-
tegic benefits. In its report on the 1991 Persian Gulf War, for example, the United
States declared “balancing may be done on a target-by-target basis, as frequently
was the case during Operation Desert Storm, but also may be weighed in overall
terms against campaign objectives.”>®” In the midst of battlefield conditions,
commanders must then measure harm to civilians. While this might be possible
with regard to physical assets, such as infrastructure, it would also require them
to decide on the value of human life.*¢®

Commentators admit that no predictable legal rules provide certainty.
William Boothby, author of a leading work on the law of military targeting,
relies on the idea that most “reasonable military commanders” would agree on
most cases. At the same time, he admits that there is no “mathematical formula;
there are no hard and fast rules and there is an inevitable element of subjectivity
in the judgements associated with the rule.”*® In its 2015 Law of War Manual,
the U.S. Defense Department admits that proportionality “does not necessarily
lend itself to empirical analyses” and that instead it calls for “a highly open-
ended legal inquiry, and the answer may be subjective and imprecise.”*’® Pro-
portionality forces nations to make ever more tenuous claims of military use of
civilian infrastructure. Strikes on roads and highways become attacks on trans-
portation routes used by the military. Civilian communication networks be-
come part of an enemy’s command and control systems. Factories that produce
dual-use goods become legitimate targets.*”!

Understanding war as coercion simplifies proportionality. Rather than ask
whether civilian casualties are excessive in relation to the military advantages,
the law should simply ask whether all the consequences of an attack (military
and civilian) justify the use of force. Some commentators have observed that
standard understandings of proportionality lack an objective measure because of
the dissimilar variables involved.’’> Law of war expert and former U.S. Defense
Department official Hays Parks has even argued that proportionality has no con-
tent other than to establish that commanders are not intentionally targeting civil-
ians without any military benefit.”®> Proportionality should simply ask whether
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the costs of an attack significantly outweigh its benefits. Costs should include all
military and civilian losses, while benefits should include all short-term and
long-term benefits, such as tactical advantages in territory and positions gained,
lives saved, and strategic progress toward winning the conflict.

Balancing overall costs and benefits of strikes should prove superior to cur-
rent rules that justify collateral damage as proportional. Under the principle of
“double effect,” the dominant school of thought accepts harm to civilians, even
if it is foreseeable, as long as it is not the intent of an attack.>’* Another theory
would allow attacks on civilians who contribute to the war effort of a state con-
ducting an unjust war.3”> Both justify civilian losses as unavoidable, though
foreseeable, consequence of military attacks. But without a clear, measurable
proportion required between military advantage and civilian harm, the current
rule could produce more overall harm.

Under this Article’s reformulated concepts of discrimination and propor-
tionality, the precision of space weapons opens up a wider range of legitimate
targets. These rules should make wars less destructive, and thus better approach
the ultimate goals of the laws of war. For example, nations could use space-based
weapons to quickly strike the critical nodes of an enemy’s networks with small
explosives. In their recent wars, the U.S. and its allies have destroyed roads,
bridges, railways, and other transportation hubs.>’® Nations struggle to justify
such attacks because the facilities involve some military use, or because they are
adjacent to legitimate targets. Space-based or space-enhanced weapons could al-
low more precise and persistent attacks on these targets, but in ways that may not
produce their permanent destruction. ASAT weapons, for example, could disable
the communication, command, and control networks that manage an enemy’s
transportation networks. The laws of war as conventionally understood could
well prohibit such attacks. But the laws should allow attacks on such targets if
their destruction can bring the end of a dispute closer at a lower cost, without
regard to which elements of that lower cost are filed in the military versus civilian
accounting boxes.

Nations adopted such an approach with the most revolutionary military
technology to emerge after World War I, one that became intertwined with the
earliest space weapons: nuclear bombs.>”” During the Cold War, the superpowers
aimed thousands of nuclear missiles at each other’s major cities. Each warhead’s
destructive capacity guaranteed that an attack not only would have destroyed any
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military assets in these cities, but also would have killed millions of civilians.>”®
During the 1970s, the United States deployed about 1,000 ICBMs, and today it
still deploys about 450.37% It also still maintains a fleet of 14 Ohio-class ballistic
missile submarines, which can fire missiles that could deliver, in total, a total of
2,688 nuclear warheads each about 24 times more destructive than Hiroshima.3%°
These weapons threaten the destruction not just of military targets, but of an en-
emy’s civilian population. Deterring a nuclear attack, however, justified the de-
velopment of such weapons, which even the International Court of Justice has
refused to prohibit.*®!

Precision weapons from space presses proportionality from the other direc-
tion. Space-based weapons offer the ability to advance war aims through pinpoint,
but minimally destructive, strikes on civilian targets. If commanders can cripple
enemy networks by disabling satellites, they can pressure the enemy’s leadership
to compromise in a dispute. Rather than destroy an airport, ASATSs could disable
the radar and communications systems needed to manage its flights. Rather than
destroy a manufacturing factory, space-based weapons could destroy the power
lines or transportation links necessary for its operations. If the strikes produce less
overall harm than more destructive attacks on military targets, they better pursue
the goal of the laws of war to reduce the destruction of war.

The Persian Gulf War of 1990-1991 illustrates the types of targets that
space weapons could reach more effectively.*®? In a 1992 report, the U.S. De-
fense Department disclosed that its air campaign sought to “isolate and incapac-
itate the Iraqi regime.”*®* In order to achieve that goal, the coalition air force fo-
cused on critical target sets: the first was leadership facilities; second, electricity
production; and third, telecommunications, command, control, and communica-
tion nodes.*** All of these targets involved strikes against civilian sites because
of their dual use for both military and civilian activities. Leadership command
facilities included “national-level political and military headquarters and com-
mand posts,” where Saddam Hussein and his aides might be located.*** The co-
alition destroyed “virtually the entire Iraqi electric grid” because electricity to
military locations could be rerouted through civilian facilities.**® It also struck
“microwave relay towers, telephone exchanges, switching rooms, fiber optic
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nodes, and bridges that carried coaxial communications cables” because military
communications passed through major switching facilities in Baghdad.**” Bomb-
ing included civilian television and radio facilities because they too could carry
military communications and political propaganda.*®®

Attacking these systems may have degraded Iraqi military operations. But
they also had the effect of pressuring the Iraqi population, and particularly the
regime elite supporting Saddam Hussein, by escalating the costs of continuing to
fight. Space weapons may achieve this effect at even lower human and physical
cost. In order to successfully destroy these targets, the U.S. Air Force and its
coalition partners flew thousands of sorties, dropped tons of bombs, and de-
stroyed entire buildings and networks.**® The coalition had to return to these tar-
gets repeatedly because the Iragis could rebuild them.>*° While the coalition at-
tempted to use precision guided munitions where possible to reduce collateral
damage, these attacks risked civilian lives at these locations. Space weapons
could provide the ability to incapacitate these civilian facilities at lower cost.
They could strike critical components of an electrical or communication grid
without permanently destroying the entire network. They could continue to strike
these targets from space, with greater accuracy, and without the need to fly con-
tinuous sorties and the air superiority operations that accompany them. The less
production and transmission facilities ruined, the less casualties will result. Such
weapons could achieve military goals with lesser harm, if they could extend their
reach to civilian infrastructure.

Space weapons could have a similar effect on the idea of necessity for the
selection of targets. The U.S. Defense Department defines necessity as “the prin-
ciple that justifies the use of all measure needed to defeat the enemy as quickly
and efficiently as possible,” except those prohibited by the laws of war.**! Lieber
codified necessity similarly: “Military necessity, as understood by modern civi-
lized nations, consists in the necessity of those measures, which are indispensa-
ble for securing the ends of the war, and which are lawful according to the mod-
ern law and usages of war.”*°> Necessity allows “destroying and seizing persons
and property,” in the words of the U.S. Law of War Manual, or “all destruction
of life or limb of armed enemies” in Lieber’s words.>** Military necessity, ac-
cording to contemporary military lawyers, does not justify violation of other laws
of war, especially the principles of discrimination and proportionality.>** While
vague when applied to military targets, necessity attempts to impose clarity by
cordoning off civilian targets.
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Precision weapons, such as those provided by space, reveals this bright-line
rule to be counter-productive. Nations already rely on necessity to justify the
destruction of large segments of an opponent’s armed forces, military equipment
and assets, and civilian resources that support them.?*> Necessity allows nonle-
thal measures to coerce enemies to yield. In the past, nations have used sieges
and blockades, for example, to place pressure on each other.>*® Now, space weap-
ons could inflict more precise harms that do not permanently kill or destroy,
much like economic embargoes, by temporarily disabling communication net-
works and GPS. Strikes with space-based weapons could destroy key ground
targets more precisely, and thus with less harm.

Critics of this approach would charge that it crosses the bright line between
military and civilian targets. But modern militaries have already blurred this line
with attacks on civilian networks that support enemy war efforts.*” In fact, the
necessity standard already anticipates such a calculus. It requires commanders to
choose the means “to defeat the enemy as quickly and efficiently as possible.”*®
This explicit cost-benefit test demands that leaders use the least costly means to
produce a benefit, which should reduce the overall harms of war. The military
goal may not be total victory, or unconditional surrender, but more likely the
coercion of an opponent to settle the dispute on favorable terms. In these cases,
space-based attacks on civilian networks could achieve a military goal with far
less loss of life and destruction than a direct attack on an enemy’s armed forces.

Using space weapons in a manner similar to robotic or cyber weapons
would recognize the changing reality of war in the new century. In the twentieth
century, the emergence of total war had already begun to blur the line between
belligerents and civilians. War began to be understood as a conflict between peo-
ples, not just governments.**” Civilians could aid the effort of nations to wage
war for months, if not years, through economic production and social organiza-
tion devoted to the “war effort.””*°* Commanders can target civilians who not just
take an active part in hostilities, as allowed by the customary rules of war, but
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also “those objects which by their nature, location, purpose or use make an ef-
fective contribution to military action.”*! Twenty-first century conflicts blur the
line even further with combatants who disguise their attacks by operating from
within civilian populations or engage in asymmetric fighting that does not rise to
the level of conventional warfare.**> Nations can adapt to these developments by
deploying precision weapons, enhanced by space networks, to inflict harm on
new kinds of opponents in new kinds of conflicts that do not fit old paradigms.
While unanticipated consequences will flow from changing the rules of war in
these directions, it cannot be worse than the current state of affairs in which un-
conventional enemies can kill civilians with impunity and advanced nations find
themselves with few tools to respond.

Specialists in outer space law will resist these arguments. They commonly
argue that nations should obey international humanitarian law in their military
space activities.**> Even though no international agreement expressly addresses
space jus in bello rules, aside from the OST’s WMD ban, these scholars argue
that “undoubtedly customary international law and relevant general principles of
law would apply to regulate such armed conflict.”*** They point to the ICJ’s ap-
plication of the principles of proportionality, distinction, and necessity to the
question of nuclear weapons as an example, as well as the OST’s demand that
all space activities follow international law.**> International institutions will “as-
similate legal principles to fill apparent voids whenever encountered, especially
in the context of armed force,” because to propose a lawless frontier “goes
against the progressive thrust and reasoning underpinning the historic trajectory
of THL.™*%

Such reasoning, however, assumes that modern IHL should apply to space.
Manfred Lachs long ago argued that outer space is not a lawless area because
once nations begin to interact, even in space, international law applies.*’” Ac-
cepting that international law applies to space, however, does not supply the sub-
stantive rules. Nations need not automatically extend laws designed for terrestrial
combat. Space weapons do not raise as direct a conflict with the central goal of
the laws of war: protecting innocent civilian life. Combat in space poses little
risk of killing human beings because of the near total reliance on remote-con-
trolled spacecraft and robots to carry out operations. Neither military nor civilian
astronauts have established any significant presence in orbit. Nations can easily
avoid civilian casualties entirely by keeping off limits the only quasi-permanent
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establishment, the International Space Station, and the few spaceflights manned
by astronauts. The absence of human beings makes space an even better arena
for the use of force than the Earth, as the likelihood of the collateral death of
civilians is virtually zero.

Military operations in space would threaten civilians not directly, but
through interference with satellite systems that support activity on the ground.
An attack that disabled the GPS, for example, would not directly kill any civil-
ians in space. But it would cause damage on the ground by paralyzing transpor-
tation networks, such as the air traffic control system, shipping, or even individ-
ual drivers. Attacking communications satellites could inflict costs on a civilian
economy by halting financial transactions, impeding voice and data communica-
tions, and slowing the speed of the internet.

Reading the laws of war to prohibit such attacks would impede the resolu-
tion of disputes at lower costs. In a dispute, nations will seek to inflict certain
amounts of harm to coerce opponents. Space allows nations to do this without
directly killing combatants or civilians. Attacks on space assets produce an effect
similar to the international sanctions of the late twentieth century and the naval
blockades of the nineteenth century. While they increase the economic pain on
an opponent, they do not directly kill or destroy—they only prevent a nation from
taking advantage of trade and commerce. If nations can impose economic sanc-
tions and enforce embargoes, they should have the right to disable space assets
whether military or civilian.

We should prefer such an outcome to the alternatives. Nations impose eco-
nomic sanctions because they seek to coerce without war. If international law
banned sanctions because of the harm to civilians, nations would have to turn to
more violent means in order to communicate their intentions in a dispute. Ban-
ning military activity in space would only divert nations in a dispute toward more
violent forms of coercion as well. If nations cannot attack each other’s satellite-
based networks, for example, they may resort instead to conventional air or mis-
sile attacks on energy transmission and communication networks, or computing
sites instead. These hostilities will cause greater death and destruction on the
ground and increase the collateral damage on civilians. In strategic terms, space
provides “celestial lines of communication.”*?® Nations can coerce each other by
applying force to disrupt those lines of communication, just as they would those
on earth, but with dramatically reduced civilian harm.

C. Space Weapons and Strategic Balance

This Section addresses strategic concerns over space weapons. Even if
space weapons make the use of force more precise and less destructive, they
could also unsettle the balance of power between the great powers sufficiently to
make war more, rather than less, likely. Critics of missile defense, for example,
argue that it forces nations to expand their nuclear forces in order to be certain

408. See JOHN J. KLEIN, SPACE WARFARE: STRATEGY, PRINCIPLES AND POLICY 51-60 (Everett C. Dolman
& John Sheldon eds., Routledge 2006).



182 UNIVERSITY OF ILLINOIS LAW REVIEW [Vol. 2020

that its deterrent effect remains effective.*”® Anti-satellite weapons could have a
similar effect. If one nation were to use ASAT to destroy reconnaissance and
early detection satellites, it might be able to blind an enemy during a crisis.
Space-based conventional weapons might prove so swift and accurate that they
could create a first-strike possibility against an opponent’s nuclear arsenal. Com-
petitors will respond by expanding the size of its forces and keeping them on a
higher level of alert, which could cause a nuclear launch by mistake or in haste.
This Section argues, however, that ASAT and space-borne weapons are just as
likely, if not more so, to buttress international stability, rather than undermine it.

A cost-benefit approach suggests that the United States and its allies should
develop an effective ABM system to prevent other nations from threatening a
nuclear weapons attack. Even if an Iran or North Korea had only an imperfect
command of nuclear and missile technology, the enormous destruction of even
one successful strike—no matter how low the probability—would justify devot-
ing significant resources for missile defense. The expected harm of such a strike
equals the probability of a successful attack times the harm of a nuclear explo-
sion. Some estimate the destruction of a single U.S. city via nuclear attack to
amount to well over a trillion dollars.*'® Contrast that to a single non-nuclear
attack on a single target, the September 11, 2001 strike on New York City’s
World Trade Center, for example, which caused an estimated economic and
physical harm of $175 billion.*!! Moreover, a nuclear attack on an entire city
would kill several orders of magnitude more civilians and destroy far more than
the World Trade Center and its immediate environs.

The United States cannot meaningfully reduce the magnitude of harm of a
nuclear bomb without significant and expensive civil defense measures that
could involve the relocation of civilians and important institutions and the de-
centralization of the economy and urban centers. Washington would also have to
allocate civil defense resources throughout the nation in a way that would equal-
ize the expected costs of an attack. In other words, it would have to spend more
to reduce the harms of a nuclear strike on the most valuable American cities and
resources so that an attacker ultimately becomes indifferent to the targets se-
lected—an expensive proposition.

Instead of investing the resources necessary to reduce the magnitude of
harm of a nuclear attack, the United States instead can take measures to reduce
its probability of success. A missile defense, moreover, would generate benefits
that would accrue equally throughout the nation by preventing missiles from
landing. The United States ought then to spend up to the expected harm of a
nuclear attack by its rivals. Suppose, for example, that North Korea had a 10%
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chance of successfully striking the United States, and that the harm of a success-
ful strike would be $1 trillion. The expected harm, therefore, is $100 billion.
Thus, the United States ought to spend up to $10 billion on any system that can
reduce the probability of a successful strike by 1%.

A space-based missile defense system could prove less costly and more
effective than ground options. The existing U.S. ground-based system based in
Alaska and California, the Ground-based Midcourse Defense System, has cost
approximately $40 billion.*!? It seeks to destroy incoming warheads while they
are in space and starting to descend back to earth.*'* It relies on a network of
space, sea, and ground sensors to detect an enemy launch and then guide an in-
terceptor fired from Alaska or California.*'* Striking a target at this stage is tech-
nically difficult because of the high speed of the warheads, the availability of
counter-measures, and the difficulty of interception using another missile. Not
surprisingly, the system has managed to destroy simulated targets in no more
than 50% of the tests.*!3

Stationing a system in space would provide advantages over a ground-
based missile defense system. It could focus on attacking a missile in its boost
phase, shortly after launch, when it is physically vulnerable, easier to track, and
simpler to destroy. Similarly, directed energy or laser weapons firing from satel-
lites or high-altitude UAVs could allow the deployment of a missile defense at
lower cost and greater reliability than current systems, which use expensive
ground interceptors.*'® Accepting a legal prohibition on space-based weapons
systems would force the United States to deploy a missile defense of greater ex-
pense and lower reliability.

The benefits of such a system would go beyond the protection of North
America or Europe. An Iranian or North Korean nuclear capability could impose
costs on the United States even if it were never used. Armed with nuclear weap-
ons, the regimes in Tehran or Pyongyang would have a valuable tool of coercion
that could disrupt the existing status quo in their regions. A regional nuclear
power might believe itself invulnerable to invasion, which might encourage it to
pursue more aggressive designs abroad or pursue more oppressive policies at
home.*!” North Korea, for example, might seek to forcibly reunify with South
Korea because it believes that the United States would not respond and risk nu-
clear war. Iran might use force against American allies such as Israel, Saudi Ara-
bia, and Egypt, because it no longer fears U.S. conventional retaliation. Both
nations would also hold a considerable advantage if they were to attack regional
rivals that did not possess nuclear weapons.
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A more effective space-based missile defense system would reduce the ben-
efits to regional challengers, such as Iran or North Korea, of nuclear weapons. It
might help persuade these nations to reduce their efforts to develop these weap-
ons in the first place. The reduced value of a small nuclear program could make
these regimes more amenable to negotiations rather than force. Using a space-
based system to counter regional nuclear powers would have the effect of sup-
porting regional stability. If we understand North Korea and Iran to be revisionist
powers who seek to alter the status quo in their regions, removing nuclear weap-
ons as their guarantee against attack or invasion should reduce their ability to
engage in hostilities. A missile shield would give U.S. diplomacy, supported by
the threat of force, more credibility because American leaders would no longer
have to worry about nuclear threats in response.

A missile defense system might also ease the “security dilemma” posed by
the development of nuclear weapons programs by regional powers. The security
dilemma arises when a nation takes measures for its defense that could also be
interpreted by other nations as offensive in nature.*!® For example, a nation might
deploy a large military for defensive reasons, but the size of the army and navy
worries its neighbors, who then respond by launching their own armament pro-
grams.*!” Nuclear weapons create a severe version of the security dilemma be-
cause it is difficult to distinguish between their defensive and offensive capabil-
ities, and because their offensive use conveys a great advantage and they have
little defensive use. As a result, nations will have an incentive to use them before
they lose them to a preemptive strike. In response to the rise of a regional nuclear
power, threatened neighbors might develop their own nuclear deterrents or
launch preventive conventional attacks to destroy arsenals on the ground.

A space-based missile defense system, however, could counter a regional
power’s nuclear rise without triggering a competitive spiral. A missile defense
has little offensive capability, which makes the defensive intention of the re-
sponding nation clear and less threatening. It creates uncertainty about the suc-
cess of any nuclear attack and it also increases the number of missiles that an
opponent would require to successfully engage in coercion.**° It could thus help
assure allies that the United States would come to their aid, even in the face of a
nuclear threat by a revisionist power, which would help maintain stability in crit-
ical regions in Central Europe and East Asia. Deploying such a system also re-
duces neighbors’ incentives to expand their retaliatory capabilities or to consider
first-strike plans. A limited missile defense would limit the value of a nuclear
arsenal, and hence reduce the incentives for an expansionary policy.

A limited missile defense system could even shore up the strategic balance
between the great powers. Deterrence requires that a nation have a credible sec-
ond-strike capability. Strategists believe that a rational nation would not launch
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anuclear attack if it is subject to nuclear retaliation because the costs of the attack
would far outweigh any benefits.**! A reliable national missile defense could
prevent the success of a first strike, or at least create enough uncertainty in the
aggressor’s mind that a first strike may completely eliminate its opponent’s re-
taliatory capacity.

A limited ABM system would not pose a threat to stability between the
great powers. Nuclear deterrence depends on the ability of a defending nation to
inflict retaliatory costs that outweigh the gains from an attack. A state must have
an assured-destruction capability: a nuclear response that will destroy an at-
tacker’s civilian and military infrastructure. For mutually assured destruction to
succeed, the defender must have a guaranteed ability to retaliate, because an at-
tacker will not launch a first-strike if it knows that its opponent can still respond
with enough nuclear weapons to devastate its cities and population.*?* Without
any physical means to defend themselves from nuclear attack, great powers must
rely on deterrence to protect their security.

During the Cold War, the U.S. and the U.S.S.R. secured their second-strike
capabilities in a number of ways. They constructed huge arsenals, numbering
well above 10,000 warheads each, to increase the difficulty of finding and de-
stroying all of their nuclear deterrent.*** They decentralized their deterrent by
dispersing nuclear weapons on air, ground, and sea platforms—the famous
“triad.”*** They deployed ground missiles in “hardened” underground silos and
kept nuclear-armed bombers on an alert status where they could take off before
an attack could land.**®> They made their retaliatory forces more difficult to locate
by developing submarine launched ballistic missiles, which allowed them to hide
their nuclear deterrent in the vastness of the oceans.**

Critics of missile defense might worry that a space-based missile defense
might destabilize this system of mutually assured destruction. If Russia and
China were to conclude that the U.S. could redirect an ABM and ASAT system
against them, they might start to modernize and expand their nuclear forces. Even
a limited system might use sensors and weapons based in orbit to acquire earlier
and more accurate tracking data on Russian and Chinese nuclear forces. This
might give the U.S. the ability to strike at a missile in its boost phase, when it is
slow, vulnerable, and cannot yet engage decoys and countermeasures. In critics
eyes, therefore, a more comprehensive space-based missile defense would un-
dermine the strategic balance of power by undermining Russian and Chinese
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confidence—not in the survivability of their nuclear assets from a first strike at-
tempt, but in their second-strike capability to inflict sufficient harm on the United
States.*”” These concerns would seem to recommend a legal ban on all space-
based missile defense, much like the 1972 Anti-Ballistic Missile Treaty, to assure
the great powers of the credibility of their deterrents.*?®

These concerns, however, are misplaced. Space technology has not yet ad-
vanced to the point where the United States could deploy a system capable of
tracking and intercepting even dozens of missiles at once. The current mid-
course missile defense system relies on two dozen ground-based interceptors of
questionable reliability.*?* Meanwhile, even under the New START nuclear arms
reduction treaty, Russia has about 1,550 warheads.*** China, which is not a party
to any of the U.S.-Russia arms treaties, has at least 250, easily enough to over-
whelm the existing U.S. ground-based missile defense system.*! Even with in-
tensive research and development, the U.S. could not develop a space-based sys-
tem for a decade that would prove effective against the limited arsenals of smaller
powers, such as North Korea.*? To be sure, several of the components of an ef-
fective ABM system might easily scale from a smaller system to a more compre-
hensive defense against the ICBMs of the great powers. Either system would
demand sophisticated systems for early warning, tracking radars, targeting sen-
sors, and battle management computers. If the only difference between the lim-
ited and comprehensive system becomes the number of interceptors, an effective
ABM system might spark competition from other nuclear powers, particularly
those with smaller arsenals like China.

Nevertheless, neither Russia nor China would rationally be threatened.
Both nations could still launch sufficient missiles while a U.S. first strike was in
the air to destroy American cities.*** To gain a true advantage, the United States
would have to develop a new technology—space-based interceptors—and boost
them into space in sufficient numbers to guarantee the destruction of hundreds
of ICBMs. Such a comprehensive, effective anti-missile umbrella rests beyond
the grasp of current technology.*** The great powers would also have relatively
cheap and effective means available to defeat a space-based missile defense sys-
tem. They could simply construct larger arsenals, at relatively low expense, such
as ground-based ICBMs and SLBMs with high numbers of MIRV warheads, to
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overwhelm any U.S. missile defense system. Or they could develop weapons to
attack the ABM system itself.**

Rather than trigger a new nuclear arms race, a space-based ABM system
could bolster strategic stability. The success of a nuclear deterrence strategy de-
pends on maintaining a retaliatory capability powerful enough for the costs of
any first-strike attack to exceed its benefits. The strategic balance will become
less stable as a nation’s second-strike capability begins to weaken, because the
nation will become more vulnerable to a first strike. A limited space-based mis-
sile defense will enhance the survivability of nuclear deterrents by degrading the
effectiveness of an attack. A space-based system could not completely intercept
an initial nuclear attack by Russia or China, but it could shield enough nuclear
weapons for a retaliatory strike. The survival of a deterrent will dissuade an op-
ponent from the attempt in the first place. A limited space-based missile defense
should allow a nation to maintain an effective second-strike capability with a
smaller arsenal than before.

This capability might become even more important in the post-Cold War
period. Advances in technology are challenging the survivability of nuclear de-
terrents. The same revolution that has made the unmanned aerial drone so effec-
tive in carrying out pinpoint strikes—precision-guided munitions, remote sen-
sors, and real-time control—has improved the ability of conventional and nuclear
missiles to destroy hardened ground silos and even ballistic missile subma-
rines.**® There is evidence that potential adversaries, such as North Korea, Rus-
sia, and China, have studied theories of victory in a conflict with the United
States waged under the threat of a nuclear exchange.**” A missile defense could
discourage Russia and China from risking brinkmanship in a conflict, such as in
Ukraine and the Baltics, or in the South China Sea and Taiwan. Russia or China
might attack an ally, such as the Baltic states or Japan, on the theory that the
threat of a limited nuclear exchange could induce restraint on the part of the
United States.

Under the analysis here, the United States and the other great powers should
refuse to join an international ban on space-based ABM systems. A similar anal-
ysis indicates that they should also reject an international legal ban on ASAT
weapons. China has already joined Russia and the U.S. in demonstrating ASAT
capabilities.**® Washington cannot put the genie back in the bottle, even if Mos-
cow and Beijing wished, because missile defense systems enjoy a latent ASAT
capability.*** The same sensors, computers, and interceptors that can shoot down
ballistic missiles can also destroy orbiting satellites. Verifying any international
ban on ASAT weapons would prove difficult, if not impossible.
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Even if it were possible to verify an anti-ASAT agreement, it would not be
in the national interest of the United States or other great powers to join. ASAT
weapons provide nations with a precise means of using force in a dispute that has
little chance of civilian death. When used against military satellites, ASATs can
deprive enemies of the ability to wage information-enhanced combat. When used
against civilian satellites, they inflict precise economic pressure on an opponent,
similar to sanctions or an embargo. Disrupting space communications could in-
flict a measured form of coercion that can induce nations to settle their disputes
before they reach higher levels of destruction. The U.S. should continue devel-
opment of ground or air-launched ASAT technology, as those are already feasi-
ble, and expand the reach of ground-based weapons that can interfere with com-
munications and control of satellites. A space-based system could further disable
rival satellites to provide more options in a crisis.

As with missile defense, however, the United States and other great powers
have an interest in deploying only a limited ASAT capability. Attacks against
satellites that provide early warning of nuclear launches could undermine the
effectiveness of a nuclear second-strike capability. Deterrence relies on the de-
fending nation’s ability to detect an attack, guarantee that enough weapons sur-
vive, and carry out a retaliatory strike. Disabling an opponent’s satellite detection
system could destabilize a balance of power by creating uncertainty in the mind
of the defending nation whether an attack is occurring and whether enough of its
arsenal will survive. A nation might respond by launching a retaliatory strike
immediately upon losing a satellite, a prospect that increases as it relies on a
smaller deterrent force.

Under the New START treaty, for example, the United States and Russia
agreed to reduce their nuclear arsenals to 1,550 strategic nuclear warheads and
about 700 deployed ICBMs, SLBMs, and nuclear bombers by which to deliver
them.*** Both nations rely primarily on satellites to provide early warning of
launches; the U.S. Space-Based Infrared System uses four satellites in geo-syn-
chronous orbit, two more in elliptical orbits, and up to twenty-four in low earth
orbit.**! If an opponent destroyed part of this system, it could partially blind the
U.S. to ICBM launches. Under the pressure of a crisis, commanders might con-
clude that ASAT use against early warning satellites might be a prelude for a
nuclear strike. Concerns about a strike could encourage leaders to use the assets
most vulnerable to a first-strike—ICBMs with multiple warheads based in
ground silos—which are also the most destructive.

The risks of triggering a nuclear exchange far outweigh the coercive value
in subjecting these satellites to attack. In this specific area, nations have a high
interest in mutual cooperation to limit ASAT against nuclear detection satellites.
Nuclear powers need a reliable early warning system to prevent misunderstand-
ings and mistaken decisions to launch their weapons. Nations can rely on self-
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help to solve part of the problem by hardening the defenses of this class of satel-
lites, to make them more difficult to destroy or jam, and by fielding redundant
systems that can absorb an attack. But they can also address the problem by
agreeing to place strategic warning satellites off-limits. A formal treaty would
prove difficult to verify, as ASAT weapons capable of striking targets in low
earth or geosynchronous orbits would have the ability to attack early warning
systems. Instead, nuclear powers would have to rely on deterrence to enforce any
such agreement. The U.S. should only deploy sufficient ASAT weapons for the
targeting of military satellites that provide support for terrestrial military opera-
tions, but not enough to overwhelm the early warning systems of its main
competitors.

Russia and China may find it difficult to trust American promises to respect
their strategic surveillance satellites. Once the U.S. deploys an ASAT system,
extending its capabilities to include early warning satellites may just be a matter
of adding more interceptors. As with a comprehensive ABM system, the U.S.
military will have already achieved the central challenge of integrating sensors,
trackers, and battle management systems. On the other hand, the superpowers
confronted a similar problem in agreeing to limit, and then reduce, their strategic
stockpiles.**? Both the United States and Russia could observe the number of
launchers on each side, though some—especially bombers and medium range
missiles—could carry either nuclear or conventional warheads. They also per-
mitted on-site verification to monitor warheads and their disposal.*** Similarly,
an agreement to limit but not prohibit ASATs could rely on national technical
means to verify launch sites and radar installations, while relying on on-site visits
to confirm interceptor numbers. Ultimately, as with the SALT and START agree-
ments, the U.S., Russia, and China would have to rely upon deterrence to enforce
an ASAT agreement.*** The only way to ensure that nations do not use ASAT
weapons against strategic surveillance satellites is if they maintain their capacity
to retaliate. Deterrence, therefore, requires that the United States develop the
ASAT capabilities that it would want to have for coercion purposes anyway.

These principles suggest a second important area for cooperation to limit
certain types of space-based arms. The United States should seek to limit the
deployment of space weapons that could represent a first-strike threat. Even with
the end of the Cold War, the major powers have maintained their nuclear arse-
nals—though in reduced form—to deter attack.*** Under the strategy of mutually
assured destruction, the great powers maintain a sufficient force to respond to
any nuclear attack with a devastating counter-attack.**® The more protected nu-
clear weapons are from attack, the more confidence nations can have in their
deterrent effect and the less likely an opponent will attempt a first strike. Under
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this strategy, ground-based nuclear missiles are the least reliable deterrent be-
cause their positions are fixed and hence vulnerable to a nuclear attack, while
submarine-launched ballistic missiles are the most reliable because of the diffi-
culty in locating and attacking them.

Under this logic, weapons that have great offensive force but remain vul-
nerable to attack pose the greatest threat to nuclear stability. Ground-based mis-
siles with high number of MIRV (multiple independent reentry vehicle) war-
heads are most dangerous because their great benefit is offensive use, when they
can strike multiple targets at once. They have the most value in a first-strike
against an opponent’s nuclear capability. But they remain as equally vulnerable
as any other ground-launched ICBM. Because an opponent could eliminate a
larger share of a nuclear force with successful hits on MIRV ICBMs, they make
attractive targets while also creating a “use it or lose it” attitude toward launching
them. As a result, the Soviet Union, now Russia, and the United States made
progress in retiring ground-launched high MIRV ICBMs in favor of missiles
with a few, or even single, warheads.**” The United States, for example, now
deploys only a solo nuclear warhead on its 400 ground-launched Minuteman III
ICBMs, and it put aside plans to develop the MX Peacekeeper ICBM, which
would have carried up to ten warheads each.**

The United States should limit the development of space weaponry de-
signed to strike ground targets for similar reasons. Exotic systems, such as hy-
personic rail guns, directed energy beams, or gravity rods, could destabilize the
strategic balance of power. While still far off into the future, these weapons may
appear attractive at first glance because of their swift speed, explosive force, pre-
cise targeting, and minor fallout. According to some estimates, gravity alone
would allow a space-based, non-explosive warhead to hit a ground target, twelve
to fifteen minutes after launch, with the kinetic force of a small nuclear
weapon.**’ Stationing a weapons platform in high orbit makes launches difficult
to detect, with a speed and angle of descent almost impossible to defeat with anti-
missile or anti-aircraft defenses.**® The speed and destructiveness of these weap-
ons, however, give governments little time to determine whether an attack seeks
to destroy their nuclear deterrent. The short warning time may create a strong
incentive to use military assets that are vulnerable to a first-strike—again,
ground-based ICBMs armed with multiple reentry warheads. In a crisis situation,
such weapons may create the conditions for a mistake of judgment by national
leaders that could have disastrous consequences.

An international agreement limiting these exotic space-to-ground strike
weapons might appeal to the interests of the major nuclear powers. Nuclear-
armed nations share an interest in cooperating to limit weapons that have a first-
strike capability that could undermine the reliability of their strategic deterrents.
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They also gain by cooperating to reduce the chances of error and mistake that
might trigger a nuclear exchange. The nations with the technical ability to de-
velop and field such advanced space weapons are also those with nuclear deter-
rents. They could avoid the costs of a competition to field ever more advanced
space strike weapons and any possible defenses, such as creating larger and more
dispersed nuclear forces or space-based anti-satellite weapons.

A ban on offensive orbital strike platforms would also benefit nations with-
out access to advanced space technology. Competitors would have less reason to
fear the prospect of a surprise first strike, and they could forgo the costs of build-
ing their own offensive and defensive systems. In exchange, the United States
and the other great powers could remove a potential threat to strategic stability.
An international agreement would not demand as great a concession from the
United States as it would from other nations. The U.S. armed forces have multi-
ple alternatives for global strike missions, such as ICBMs, cruise missiles, stealth
bombers, and conventional air, ground, and sea-based artillery. Washington does
not need space-to-ground attack systems in order to coerce opponents, and it
could forestall competition from rivals who might hope to leapfrog U.S. domi-
nance in conventional and nuclear arms with exotic space weapons. A treaty
would also prove relatively easy to verify: a nation would need a significant
launch capacity to lift all of the weapons into space and the orbital platform
needed for basing.*!

There is a last important criticism of these approaches to space weapons,
which applies primarily to the United States. Because the United States has made
the greatest investments in space for both military and civilian purposes, it may
be uniquely vulnerable to military warfare in the heavens. About half of all sat-
ellites are American.**? Many of them support U.S. military and intelligence op-
erations ranging from verification of strategic weapons to tactical information in
battle. The U.S. has become more dependent on high-speed communications,
precision munitions, and space-based information, than any other nation.*?
Meanwhile, anti-satellite weapons rest in the grasp of any nation that can launch
a ballistic missile into orbit. Nations that suffer from a disadvantage in conven-
tional, terrestrial armed forces could quickly narrow the gap by launching an at-
tack on U.S. space systems. Without the information and communications pro-
vided by satellites, U.S. military effectiveness will be significantly degraded—
all without harming anyone or destroying anything on the ground.

But arms control over the entire class of space-based weapons is extremely
unlikely. As argued earlier, nations will agree upon limits or prohibitions on
weapons and their use when there is a rough symmetry in their capabilities.***
An agreement must not grant a decisive advantage to any nation that does not
exist under the status quo; otherwise, the treaty will create strong incentives to
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cheat. In the case of space-based weapons, neither the United States nor its rivals
can have confidence that an agreement will survive. First, the United States cur-
rently enjoys an overwhelming advantage in military activities in space; it would
be unlikely to give up its superiority in space-enhanced operations. Second, other
nations may see that space weapons, particularly ASAT, provide a quick and
relatively inexpensive means to threaten the U.S.’s advantage in conventional
military systems. Nor would these nations, such as China or Iran, have any in-
centive to sign a ban on ASAT since they have few space resources themselves
under threat of attack.

Instead of an international agreement, the better course for the United States
lies in defensive strategies. Its best response to the growing ASAT capabilities
of its rivals is to harden its satellites and build redundancies into its systems. It
can also threaten conventional terrestrial attacks on opponents who interfere with
its satellites and celestial lines of communication. As other nations build their
own space-based networks, they will increasingly fall subject to the reciprocal
threat of U.S. ASAT weapons. Deterrence, rather than international law, will
provide the protection for the U.S.’s superior civilian and military space assets.

As this Section has shown, the current legal regime is not able to accom-
modate the primary benefits of space weapons. Rigid interpretations of propor-
tionality, distinction, and other international law principles hinder a state from
having access to more knowledge about their adversary and remove as a tool a
valuable means of coercion, thereby increasing the probabilities of provoking a
more destructive war. While space technology continues to advance and the legal
regime becomes less current, the U.S. should rely on deterrence as a means not
only to protect itself and its interests, but in serving broader international human-
itarian goals.

Critics of space warfare raise environmental harms and unforeseen collat-
eral damage as pitfalls. Early anti-satellite and anti-ballistic missile weapons re-
lied on nuclear explosions that could destroy the electronics of nearby satellites
and irradiate parts of space for long periods. Testing in the early 1960s showed
that nuclear weapons explosions even on earth generated EMP radiation that se-
verely damaged satellites in low-earth orbit; presumably then, an explosion in
space could indiscriminately disable most satellites in its orbital path.*>> Kinetic
anti-satellite weapons produce a different environmental threat. A successful im-
pact can produce large debris fields that turn thousands of fragments into high-
velocity weapons, which can hit other satellites with the force of a ten-ton truck
traveling at 118 m.p.h.**® While some of the debris would soon burn up in the
atmosphere, much of it could stay in the same orbit for months, if not years.
Military attacks on space assets could degrade the space environment for long
periods of time.

Such considerations, however, should not lead to a permanent ban on space
weapons. Instead, they militate in favor of developing a wide array of space
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weapons that do not depend solely on kinetic kills for effectiveness. One sort of
weapon often discussed in the space literature is “soft kill” technology. Rather
than destroying targets with direct hits, soft kill weapons disables an opponent’s
celestial lines of communication by jamming satellite controls.*” The United
States, for example, could use ground-based lasers to blind satellites or electro-
magnetic interference to prevent communication with ground controllers. It
could even hack into an opponent’s ground-to-space uplinks to take over a satel-
lite’s controls and render it inoperable or move it to the wrong orbit.*® Operat-
ing directly in space, the United States could deploy micro-satellites in the same
orbit as a target and then disable it by using jamming or interference, or even by
attaching them to the hull of the target and changing its trajectory. Over the last
ten years, the U.S. Air Force has run at least three programs to develop micro-
satellites for surveillance and possible ASAT missions.*’

These soft kill weapons could bring further advantages beyond using force
in a “cleaner” way than kinetic weapons. They could be used, for example, as a
temporary access denial weapon. Soft kill weapons need only prevent an oppo-
nent from using its celestial lines of communications during the course of a dis-
pute. Because they do not destroy their targets, soft kill weapons can restore the
availability of space as a resource once a conflict ends. In this respect, such use
of force in space would have similar characteristics to the pacific blockades of
the nineteenth century, which temporarily interrupted the targets’ normal inter-
course with the rest of the world. Once a crisis ended, the naval power could lift
its blockade and commerce could resume peacefully. A conflict would end with-
out significant damage to lives or property—the only harm would be the lost
economic activity during the period of blockade. Such opportunities allow na-
tions to pressure each other in less harmful ways than just conventional, armed
hostilities.**® Thus, these soft kill options should help produce more clear, effec-
tive negotiations between nations that can bring disputes to an end faster, and
with less cost, than before.

VI. CONCLUSION

While President Reagan’s dream of building an anti-missile shield to pro-
tect the entire United States is still far off, space is quickly joining land, sea, and
air as an arena for conflict. The great powers began to use space for military
activity with the launching of the first satellites in the 1950s.%' Satellites today
provide the information, intelligence, and communications that form the back-
bone for today’s up-tempo, integrated, high-tech military operations. In the next
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decades, we might see the realization of Reagan’s hopes with the deployment of
capable anti-missile defenses in space. Nations naturally are developing anti-sat-
ellite weapons to defeat the wide American advantage in space as a support for
terrestrial operations and a battlefield in its own right.

Although the great powers have limited military activities in space, most
importantly the ban on WMD, they have left important areas free of regulation.
International agreements do not prohibit the passage of missiles through space,
the stationing of conventional weapons in orbit, or the gathering of intelligence
and the transmission of communications from space. States should continue to
use force in these ways for self-defense, to defeat terrorist groups and regional
aggression, and to resolve their disputes.

Combat in space may spark the same fears as other technologies of lower-
ing the barrier to armed conflict. But it also offers the same benefits of greater
precision, less destruction, and lower risk of general war. In the area where space
weapons might prove genuinely destabilizing, such as a platform for strategic
first-strike weapons against earth targets, the United States and its allies should
take the first steps for an arms limitation agreement. But other than this sole area,
the great powers should take advantage of the technological progress in space to
pursue their security goals.



