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As development of space technology continues and military use of space proliferates, studying the ethics of placing weapons in space is increasingly important, particularly with China’s recent demonstration of anti-satellite technology. This paper presents an ethical analysis of different types of weapons affecting space and applies the tenets of just war theory to the potential development and deployment of space weapons. Space weapons would profoundly affect international consensus for protecting the peaceful use of space and raise concerns about jus ad bellum principles. A proper discussion of these analytical frameworks will demonstrate that the negative consequences of deploying space weapons far outweigh the potential benefits.
I. Introduction

T

ECHNOLOGICAL development is essentially an amoral enterprise. Questions of right or wrong are largely ignored because the focus is on continual improvement, achieving technological goals, and testing feasibility. The consequences of scientific progress and the implications of use, however, cannot be ignored. An ethical analysis and application of just war theory must necessarily accompany the development of any new weapons technology, particularly when that technology has the potential to change the face of combat and international relations. The United States’ development and deployment of space weapons would profoundly affect international consensus for protecting the peaceful use of space and raises concerns about both just actions in war (jus in bello) and just cause for going to war (jus ad bellum). 
II. Background

Currently, near unanimous consensus exists for the protection of the peaceful use of space, even if the strategies to achieve that protection differ greatly. The first international agreement on space occurred 1967 in the form of a United Nations treaty referred to as the Outer Space Treaty. The treaty declares outer space “shall be the province of all mankind,” and recognizes “the common interest of all mankind in the progress of the exploration and use of outer space for peaceful purposes.”
 Problems in clarity rise immediately concerning the phrase “peaceful purposes.” To some, “peaceful” equates to “non-aggressive” while others interpret the phrase to prohibit any military use of space.
 The latter interpretation is difficult to support on practical grounds because the United States and other nations militarized space long ago. The former definition, however, adopted by the United States, allows for a very broad range of military activities in space. While arguments about the specific interpretation of what peaceful purposes entail are useful for legal analysis, ethics must focus on the spirit of the principle of the peaceful use of outer space.


The essence of the Outer Space Treaty is a fervent desire to keep space open for research and exploration to all nations for the benefit of all mankind, regardless of economic or technological status. This is a high ideal, but an important one. Whereas every other medium of combat has already been exploited, space remains relatively unadulterated by inherent human violence. Space occupies a unique position in human history by presenting the world with both an opportunity for international cooperation and another avenue of international conflict. Global communications and international forums such as the United Nations also present an unprecedented prospect for international consideration. International collaboration in space research and exploration could serve as a model for other multinational efforts. The International Space Station (ISS) has not been an overt success, but it has also not been a failure by any stretch of the imagination. The ISS presents a glimmer of the prospects of allied space programs, but such programs are threatened by the looming realities of a space battlefield. 

While nearly every nation supports the idea of the peaceful use of space, many governments still harbor both overt and secretive programs for developing space weapons. The United States appointed former Secretary of State Donald Rumsfeld to lead a “Commission to Assess United States National Security Space Management and Organization.”
 In the same set of bullet statements, the Commission concluded that “it is in the U.S. national interest to… promote the peaceful use of space,” as well as “develop and deploy the means to deter and defend against hostile acts directed at the U.S. space assets and against the uses of space hostile to U.S. interests.”
 Developing and deploying “the means to deter and defend against hostile acts” does not show much faith in promoting the peaceful use of space. Trying to enforce, via space weapons, the peaceful use of space is contradictory, and requires a great deal of faith in American benevolence from other nations. That faith is particularly strained given the United States’ commitment to preventative attacks as part of its national security policy. On the other hand, some assert that while Chinese leaders oppose the proliferation of space weapons in forums such as the United Nations, China is secretly developing space weapons of its own. Such contradictory policies in primary space-faring nations distort the international debate and obscure the proper political and ethical response. An in-depth look at the application of just war theory, however, may help clarify the issue of space weaponization and its consequences.


Space weapons may be separated into two predominant functions: space control and space force application. Space control is defined as providing “freedom of action in space for friendly forces while, when directed, denying it to an adversary.”
 Systems for space control would include temporary satellite interference, proximity operations, directed energy weapons, and kinetic kill weapons. “Space force application operations… consist of attacks against terrestrial-based targets carried out by military weapons systems operating in or through space.”
 Systems studied for space force application include space-based missile defenses and space-based strike.

III. Space Control

Space control technology development helps secure a desire for “space superiority.” Much as in the air, the Air Force wants to have total space dominance as well. Anti-satellite (ASAT) technology is designed to disable the functions of a satellite, either permanently or temporarily. It may do so by a variety of means; the crudest ASAT technology physically destroys the target, while more advanced options can blind sensors, disable the operating systems, move the target into a different, useless orbit, or even take control of the satellite’s functions. The Air Force claims that its primary interest is in systems designed to temporarily disable enemy satellites.


The Counter Satellite Communications System (Countercom) is an example of a temporary means to disable enemy satellites. “Countercom is a mobile, ground-based satellite-jamming system designed to disrupt radio-frequency links between satellites and their ground systems.”
 Systems such as Countercom fall into a much less controversial category of ASAT technology than more permanent measures. Countercom is simply an upgrade to traditional radio-jamming technology. Permanent, destructive ASAT measures may be seen as parallel to destroying a communications center, but the parallel is by no means complete. By their nature, satellites are extremely difficult to defend, whereas ground-based communications centers are highly defensible. Due to the high cost per unit weight of satellites, armor and active defense systems are very impractical. Due to the high cost per launch of satellites, many military communications satellites are dual-use civilian satellites so exclusively limiting targets to military objectives is difficult. Finally, high orbital velocities and the near-impossibility of boundary constraints on satellites make any external defense system impractical without placing defensive weapons in orbit. The relatively defenseless nature of satellites draws a definite distinction between attacking terrestrial targets and attacking satellites. Despite this distinction and the political controversy surrounding destructive ASAT technology, the U.S. Air Force continues to pursue research in this area in order to retain its strategic advantage in space.


The military supports various efforts toward the development of destructive ASAT weapons. The most benign efforts involve microsatellite proximity operation. The general purpose of these programs is to develop satellites that can autonomously rendezvous with a selected target for the purpose of observation or docking. The first series of satellites developed to conduct proximity operations is the Experimental Spacecraft System (XSS) Microsatellite Demonstration Project developed by the Air Force Research Laboratory (AFRL). The XSS10 was launched in 2003 to inspect a single target and the XSS11 was launched in 2005 to inspect multiple targets.  The XSS satellites were intended to demonstrate the capability “for inspection, rendezvous, and docking and close-up maneuvering around other space objects.”
  Both XSS10 and XSS11 were successful in their demonstration of autonomous rendezvous. The National Air and Space Association (NASA) developed an experimental satellite called Demonstration of Autonomous Rendezvous Technology (DART). The primary mission of DART was “to test technologies required to locate and rendezvous with other spacecraft.”
 DART attempted to rendezvous with a communications satellite, but collided with the target. The Defense Advanced Research and Planning Agency (DARPA) developed a satellite called Orbital Express that launched 8 March 2007. The objective of Orbital Express is “to validate the technical feasibility of robotic, autonomous on-orbit refueling and reconfiguration of have satellites to support a broad range of future U.S. national security and commercial space programs.”
 Finally, DARPA is also pursuing the Front-end Robotics Enabling Near-term Demonstration (FREND), to “to design, develop, demonstrate and fly technologies to increase survivability and operational effectiveness of commercial and military spacecraft.”
 DARPA plans for FREND to use its robotic arm to salvage, repair, and reposition satellites, extending the life of satellites. These microsatellites provide exciting capabilities for peacetime operations, but critics note that they could easily be used for ASAT purposes. Proximity operations provide an interesting case study because of their strong potential for dual-use. In many ways, these microsatellites are an ideal way for the U.S. to develop defensive technology while also developing important peacetime technology such as refueling, imagery, and orbit modification. Proximity rendezvous operations would also allow the United States to conduct space reconnaissance on other satellites for verification purposes. Care should be exercised to emphasize the peaceful use of such technology. Other ASAT possibilities, however, only have a single military use. 

One such possibility the U.S. military currently considers is directed energy systems--both ground and space-based. Two primary facilities conduct research on the capabilities of ground-based lasers. AFRL’s Directed Energy Directorate operates the Starfire Optical Range which houses telescopes with adaptive optics for atmospheric compensation and an auxiliary beam director. “The beam director is used primarily for projecting laser beams at space objects.”
 The second facility is the Mid-Infrared Advanced Chemical Laser (MIRACL) operated by the Army and housed at the Department of Defense (DoD) High Energy Laser Test Facility. The MIRACL caused a political controversy in 1997 when, “in an effort to gauge the vulnerability of military satellites to laser attacks, the United States shot a ground-based Army laser at an aging Air Force satellite.”
 The test was meant to analyze the vulnerability of U.S. satellites and, reportedly, did not damage the satellite or the on-board sensor. In conjunction with these ground-based lasers, AFRL is developing an Evolutionary Air and Space Global Laser Engagement (EAGLE) “to relay laser energy from one point to another, providing a worldwide speed of light capability.”
 The Pentagon initially funded research on a space-based laser, but cancelled the program due to the political climate. Directed energy weapons may be used to disable, blind, or destroy enemy satellites.

The last category of space control weapons is kinetic kill weapons. The Army began developing a ground-based Kinetic Energy ASAT (KE ASAT) program in 1989 “to define, develop, integrate and test the necessary Kill Vehicle (KV), weapon control subsystem component and subsystems technologies to demonstrate hit to kill performance, with debris mitigation, against hostile satellites.”
 Proponents of KE ASAT claimed that it could actually reduce the amount of orbital debris, but studies concluded later that KE ASAT would increase the amount of debris in orbit. For that reason, support for KE ASAT faded until recent years when interest and funding began to rise, although the program is still in disarray. The Air Force is interested in an air-launched ASAT missile similar to ASAT technology tested in the 1980’s fired from an F-15; the missiles would be capable of striking satellites in Low Earth Orbit. The United States feels that such weapons would contribute to the strategic advantage that the U.S. currently enjoys in space.

The American strategic advantage in space may come with important consequences.  Development of destructive ASAT technology threatens the peaceful use of space by converting space itself into a potential battleground. U.S. space policy hypocritically expresses an interest in the peaceful use of space while asserting the intent to negate the strategic use of space to enemies. U.S. Officials claim that because the United States depends heavily on satellites, ASAT technology is necessary to defend American space assets. Two flaws, however, complicate the argument. First, alternative measures exist in order to mitigate the risks. Leonard Weiss, of the Federation of American Scientists (FAS) led a committee to examine “the arguments put forward by proponents of space weapons, “but in every case [they] identified alternative ways of mitigating vulnerabilities and addressing threats that, in [their] view, are superior to putting weapons in space.”
 Second, nations without full orbital access or advanced satellite technology may participate in satellite warfare. William Marshall, in a report on “Promoting Strategic and Missile Stability in Southern Asia” observes, “Space is fundamentally technologically asymmetric. It is easier to negate a space system from the ground (for the 30 states with suborbital access) than it is to protect one.”
 Crude ASAT technology also tends to vastly increase the amount of debris in orbit, which can be catastrophic when it collides with a spacecraft. The Shuttle’s windows were nearly broken by a paint chip because of the tremendous velocities associated with maintaining orbit--objects in low earth orbit sustain velocities of approximately 7.7 km/sec. Potential retaliation by nations hostile to America could destroy not only new space weapons assets, but damage civilian and military satellite constellations on which the United States depends. ASAT technology seems attractive for the purpose of gaining and maintaining control of space, but if destructive ASAT operations become prevalent, every nation interested in space will suffer.

IV. Space Force Application


The main push for space weapons with terrestrial-attack capability derives from a military desire for “global reach” and “global power,” particularly within the Air Force. The United States military desires to reduce the amount of time between an attack and retaliation--to “accelerate the kill chain.” The technologies included in this category are space-based strike weapons and space-based missile defense.

The U.S. government’s primary focus in space-based strike weapons is on development of a military space plane that could attack anywhere on the globe within 90 minutes.  DARPA and the Air force worked on the development of a space plan in a project for Force Application Launch from within the continental United States (Project FALCON). Project FALCON intends to “provide a means of delivering a substantial payload from within the continental United States (CONUS) to anywhere on Earth in less than two hours.”
 International concerns stopped the weaponization activities and the project was renamed the Hypersonic Technology Vehicle to continue research and funding. The Pentagon supports using upgraded Intercontinental Ballistic Missiles (ICBMs) to deliver conventional warheads as an additional option. Finally, some have tried to advance the concept of firing hypersonic rods from space to attack ground targets. While the project is theoretically possible, the obstacles to creating such a system may be insurmountable. 

Space-based strike weapons may have significant jus ad bellum effects. The term jus ad bellum refers to just reasons for going to war in traditional just war theory. While it is understandable that a military force wants the capability to retaliate within hours, the jus ad bellum implications cannot be ignored. On one hand, enemy knowledge of America’s capacity to retaliate quickly may have a deterrence value, but on the other, the ability to immediately counterattack reduces the amount of deliberation that leaders must dedicate to their decision to retaliate. If war is to be used only as a last resort, then the nation must explore, if not exhaust, all other avenues of conflict resolution first. Technology that will allow the military to accelerate the kill chain will almost inevitably lead to more rash decisions about the use of force. The discussions and decisions will also be less conflicted because the retaliatory strike will not endanger the lives of soldiers.


It seems, however, that ethical warfare should imply danger to those conducting combat operations. “The ancient Greek geographer, Strabo, observed that, in the War of the Lelantine Plain (circa 700 BCE), all parties agreed to ban the use of ‘projectile missiles’ because they constituted an ethically repugnant form of war.”
 Space weapons would reduce the danger to soldiers in battle, decreasing U.S. risk in armed conflict. The further U.S. soldiers are removed from danger, the more likely that military force will be used in situations where it may be inappropriate and unnecessary. 

The increased speed of attack and security to American soldiers that space weapons may afford is comparable to the application of air power and long-range precision weapons, so an assessment of the effects of air power on jus ad bellum principles is appropriate for a better understanding of the implications of space weapons. Precision guidance systems have dramatically reduced the amount of collateral damage caused by air strikes, but that precision has also increased the dependence on air strikes. Dr. Martin Cook, in his book The Moral Warrior, describes the effect air power on the decision to use military force in Kosovo, noting, “In [the Kosovo] campaign, the very precision of airpower, coupled with the impunity given by stealth and standoff weapons served dramatically to lower the threshold for the use of military force.”
 Dr. Cook’s observations correlate to a basic element of the human psyche. If a man in the woods is approached by a bear, his actions will be fundamentally different if he is armed with a knife compared to a rifle.
 A perceived threat is more likely to provoke a violent reaction if the people threatened feel they can strike with impunity, and space weapons would add significantly to the feeling of American impunity. Indeed, the militarization of space in the use of GPS guidance systems and communications systems already has lowered the threshold for the use of force in international conflict as the United States feels invincible to the possibility of retaliation. Anti-ballistic missile (ABM) technology could also provide a further degree of invincibility.



Concepts for ABM systems focus on technology similar to the “Brilliant Pebbles” program developed by the Lawrence Livermore Laboratory and Ball Aerospace during the 1980’s. Infrared satellite imagery will be used to monitor for the launch of ICBMs. A space-based interceptor, or ground based interceptor such as the Army’s Multiple Kill Vehicle (MKV), would then destroy the missile during its ascent phase. “The Multiple Kill Vehicle (MKV) program will demonstrate that multiple intercepts can be achieved with a single interceptor launch and address most threat sets with a single launch.”
 


ABM systems carry many of the potential dangers of a crude ASAT system, and also threaten the policy of deterrence in nuclear warfare. ABM systems have never been developed because the international community objects to any nuclear power being able to launch a nuclear strike against another country without risking a retaliatory strike. Unfortunately, the dangers of terrorism and the growing number of countries that control nuclear technology increase the likelihood that an unsanctioned nuclear strike could be launched against the United States. In that case, deterrence has no value for defense, so some other means of defense seems necessary. However real the threat of nuclear terrorism may be, an American ABM system would severely strain international relations. Some Russians hold a fear that as soon as they reduce the number of missiles in the Russian inventory to a safe level, the United States will be covering its territory completely with a national missile defense system--and that is when America becomes critically dangerous to the world. The withdrawal of the United States from the Anti-Ballistic Missile Treaty of 1972 seems to confirm the worst fears about U.S. intentions. As the United States continues to bolster its defense systems despite its status as a sole superpower, questions necessarily arise about whether the development of space weapons is simply another layer of bricks on the proverbial Athenian wall. When does security become too secure? What are the ethical implications of vulnerability and invulnerability?
V. Ethics of Vulnerability

Aristotle observes that virtue is found in the relative mean between excess and deficiency. Applying the principle of the Aristotelian mean to national defense, deficiency seems to be defenselessness, in which a nation is vulnerable to every type and size of attack. Excess, then, would be invincibility--the ability to defend against every size and type of attack with no damage to equipment or personnel. The negative effects of defenselessness present themselves clearly in that a nation could not defend its citizens from an aggressor. Inadequate defenses in certain areas may also invite attack by presenting an enticing target for enemies. The negative consequences of an invulnerable national defense, however, are more complicated.


An impervious defense system seems to be an unqualified good, particularly to the protected nation, but the impunity granted by such a system may have unexpected negative consequences. An invincible defense allows the protected nation to be unconcerned with diplomacy because negotiations are not necessary for survival. The protected nation can also easily use its defensive system for offensive purposes, and even a generally benevolent nation may commit errors in judgment and overestimate a threat or miscalculate the appropriate response. A degree of vulnerability encourages cooperation and consideration of others that may pose a threat. 

The deterrence strategy between the Soviet Union and the United States during the Cold War era and between all current nuclear nations presents an interesting case study in vulnerability. True two-sided negotiations cannot occur between disparate powers--both sides must have some sort of bargaining chip. For nuclear nations, that chip is the understanding of mutually assured destruction if either nation uses nuclear weapons against the other. The reliance on mutually assured destruction as deterrence against the use of a weapon is an ethically repugnant strategy for defense, but the idea of vulnerability and the destructive capability of nuclear weapons complicate the ethical considerations of the issue. In warfare, if the enemy has a certain means of attacking, the defending nation has a moral obligation to its people to provide a defense. Nuclear weapons, however, provide such vast, indiscriminate destructive power that their use or the use of any weapon of mass destruction could almost never be fully ethically justified. Mutual vulnerability or mutual invulnerability, then, may be the only way in which two nuclear nations could both be assured the other would not launch a nuclear attack. If either nation develops a ballistic missile defense system, the precarious balance is destroyed and fear will potentially cloud any future relations. 

A lesson in vulnerability may also be drawn from the founders of the American constitution and the principle of the separation of powers and checks and balances among the government branches. The founders deliberately planned for vulnerability among the three branches by setting up a system in which each branch could balance the others. The system is meant to protect the sovereignty of each division over the functions specific to that branch by providing a method with which the other two may stop the third from overreaching its power. The principle of separation of powers recognizes that concentration of too much power in the hands of one entity is dangerous to the welfare of all. Furthermore, the checks and balances between the branches of the government illustrate the power of a degree of vulnerability for maintaining relationships between competing powers.


The next question, and by far the most difficult, is to what degree a nation should be vulnerable. In Aristotelian terms, the question is what the mean may be in terms of vulnerability. It may mean keeping defense spending at a level comparable to other nations, or honoring treaties that limit ABM defense systems as long as all nations with nuclear capability are doing the same. It may also mean keeping weapon systems out of space, or at least not being the first nation to place weapons in space with hopes that all other nations will continue to honor the spirit of preserving the peaceful use of space. The specific mean will fluctuate with international balances of power, but nations can continually strive for the balance through negotiations and international organizations such as the United Nations. The guiding principle would be whether or not the international community feels threatened by the aggressive nation and, if so, what can be done to appease the sense of threat. The cooperation fostered will allow a flexibility in relationships that is preferable to continual races for superiority of defensive and offensive capability. 

VI. Conclusion


In the race for superior security technology, everyone loses because nations spend a great deal of money, energy, and expertise on defense while decreasing resources expended on development. The spirit of the 1967 Outer Space Treaty is designed to avoid that circumstance of trading the positive aspects of space for the negative. Space has amazing potential to help the human race, but if nations squander their resources searching for ways to defend their space assets, the potential for life-enhancing development lowers. Defense of space assets cannot be ignored, but the means of defense does not have to be physical in nature. While negotiations can always fail and nations can break treaties, physical defenses are also imperfect. The best way to defend against an attack may be to believe that the attack is not inevitable and utilize the breadth of diplomatic experience to ensure that the attacker believes the action is not in its best interests. If the United States achieves its goal of developing the ability to control what does or does not go into space, other nations may feel that they do not have much to lose by attacking American satellites without continual use or threat or American force. The Chinese revealed that they are willing to accept the consequences of increased debris in space for the opportunity to test an ASAT missile. China has been a long-time supporter of the peaceful use of space, but may have used the opportunity to demonstrate its ability and willingness to retaliate if other nations continue to push for space weaponization.


Weaponization of space affects not only the preservation of the peaceful use of space, but also the application of just war theory. While technological development may be an amoral enterprise, the deployment and fabrication of technology can and should be controlled by ethical considerations. The issues at hand deserve careful deliberation about the implications of space weapon technology on the propensity to go to war and the ethics and effects of vulnerability. A degree of humility and cooperation in space policy could go a long way toward making space and the world a more peaceful place. 
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