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One of the great mysteries from the beginning of the space age is why no operational weapons have 
been overtly been place in orbit. There were several attempts by the Soviets and the Americans to 
proceed in that direction usually in reference to anti-satellite (ASAT) options and even ballistic missile 
defense. Even there, the focus was on airborne or ground based interceptors. The January 2007 Chinese 
interception of an obsolete weather satellite was a shock and wakeup call according to many observers. 
The concern was sufficient that the United States used its ship borne Aegis system to shoot down a 
satellite already entering the atmosphere. The amount of debris caused by the Chinese shot was 
sufficient to raise alarms about rendering LEO unusable. Objections to a space arms race were 
particularly budgetary in nature; this would mean a scaling up of another arms race undoubtedly nuclear 
in a new realm of activity, outer space. Placement of weapons in orbit changes the international dynamics 
of the situation. Effectively, deployment by the first mover will trigger an equivalent response by other 
space powers. The situation is no longer a simple bipolar one where only the Soviets and the Americans 
mattered. Operations in outer space are governed by international agreements and practices for which 
there exist no real enforcement mechanisms. States work things out among themselves. In this new 
situation, you have the equivalent to the arms races of the past; Germany and Great Britain with regards 
to battleships or the U.S. and the Soviet Union with regards to ICBMs and their warhead configuration. In 
the foreseeable future, one could visualize a four or five powers space weapons race – a race of that 
complexity escalates the possibilities for armed conflict, accidental or otherwise. Use of weapons in space 
especially kinetic energy creates an unprecedented situation of debris spreading across LEO and higher 
depending on the original target’s location. Compounding U.S. vulnerability is the problem of replacement 
of lost orbital assets, due to accident or hostile action. Operationally responsive space (ORS) remains a 
goal but one not accomplished yet. ORS refers to timely replenishment of space assets – meaning that 
replacement satellites along with their necessary launch vehicles are readily available for insertion into 
orbit as soon as possible, operationally meaning yesterday. The question becomes what is the likely end 
product: weaponization of outer space or continuation of the sanctuary with caveats. There are other 
possibilities or variants possible but the extremes provide a framework for discussing the future that is 
useful. 
 
Introduction 

 At the dawn of the space age in popular imagination, conducting war in space was long been an 

almost standard response to the possibility that humans and their machines would enter outer space. 

Galactic wars were and are still fought across the media whether written or visual but the reality has 

proven much more prosaic and mundane with regards to war fleets in space or even placing weapons in 

space. Prior to the launch of Sputnik 1 in 1957, the expectation was that weapons would circle the Earth, 

raining death down from the heavens or else missiles based on the Moon would surge toward the Earth, 

unstoppable and totally devastating. For example, Wernher Von Braun’s famous space station was in fact 

dual use, including a launch point for nuclear tipped missiles.1 In the late 1950s, serious discussions 

including a young Carl Sagan ensued over the possibility of detonating nuclear weapons on the lunar 

surface to assess their impact during combat in space.2 Counter arguments won out based on the reality 

that you haul weapons a quarter of a million miles up to only launch them back against a target only 5,000 

miles away on the Earth surface.3 Plus, the long flight time could mean the nuclear war ended before this 
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wave of missiles reached their targets, possibly nonexistent by that time. Even more troubling for 

proponents, weapons in low Earth orbit (LEO) were particularly vulnerable targets to quick strikes from 

the ground, defeating the purpose of such a deployment. More mundanely, the expectation was that the 

military in a manner similar to the Lewis & Clark expedition in 1803 would lead all US exploratory 

expeditions with civilians in the party but not in command. This continued the tradition of how much of the 

American West was explored and mapped for later civilian settlement. This particular possibility was 

effectively terminated when NASA was created in 1958. President Dwight Eisenhower feared that 

otherwise the three military services would create their own separate crewed spaceflight program. That 

possibility was ended with consolidation of military space activities generally under the Air Force while 

NASA assumed sole ownership of the US human spaceflight program. Subsequent efforts of the military 

to return to human spaceflight were rejected by later presidents. President John Kennedy further split 

military and nonmilitary space activities by moving the former clearly into the black, that is: secret side of 

the house whose operations remained obscure but not totally secret. 

 The other side in the military space race was the Soviets whose space activities were first more 

impressive and diverse. Their military controlled all facets of the Soviet space program. One must 

remember that the distinction between military and nonmilitary space activities (the concept of dual use) 

is an artificial one created essentially by the US in its quest to control spending on space activities. this 

creation of the concept dual use allowed for the public race to the lunar surface (the Apollo program) 

remain peaceful while losing the race was not militarily threatening. Military space activities on both sides 

remained obscure but never completely secret given the nature of the space environment. One must 

remember that one of the early groups monitoring space launches by the Soviets began as a grade 

school class project in England.4  

 Essentially, military space activities have passed through two major waves of activity and are 

engaged in the third. The defining characteristics of these waves are two primarily: (1) increasing 

sophistication, robustness and flexibility in terms of possible space activities; and (2) an increasing 

number of participants both state and nonstate actors. The latter group further complicates the military 

space (milspace) environment both positively and negatively depending on the circumstances. Ironically, 

the limitations of milspace activities remain the same: cost of operations; vulnerability, and potential 

negative impact on the space environment. Each of these will be taken up subsequently.  

First Wave, 1958-1989 

 As indicated earlier, there were thoughts about the military potential of outer space almost 

immediately after the end of WW 2. The Germans with their V-2 rockets raised the possibility that objects 

could be sent into outer space or across the globe. In 1946, RAND published an early analysis on 

possible military uses of Earth orbiting satellites. Attention both in the Soviet Union and the United States 

was however focused upon delivery of nuclear warheads to distant targets – the unstoppable weapon. 

The German V-2 attacks involved conventional warhead which provide psychologically devastating to the 

civilian population but the physical damage inflicted was not militarily significant, the possibility of nuclear 
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weapons changed that calculation. Sending payloads to LEO was defined as a diversion from the priority 

of national defense. Regardless, sending rockets to orbit became a real possibility but was not a priority. 

In both cases, players outside the military were able to force consideration of possible satellites – part of 

an international scientific cooperative effort known as the International Geophysical Year.5 As part of that 

effort, the US and the Soviet Union both proposed to send satellites to LEO in order to collect data on 

geophysical phenomena impacting the Earth and by extension demonstrating the use of satellites for 

communication. Private telecommunication companies beginning in the late 1940s had already begun 

developing communications satellite concepts.  All this grew out of earlier suborbital launches using a 

variety of boosters including refurbished V-2s initially. 

 Developing an operational intercontinental ballistic missile (ICBM) remained the national priority 

for both sides – reaching Earth orbit was considered a sideshow. Regardless, once Sputnik 1 flew in 

October 1957 and Explorer 1 in January 1958, active pursuit began of the military advantages accruing 

from accessing the highest of the high ground so treasured by military strategists. The critical limitations 

initially were the difficulty of accessing LEO and operating satellites in the harsh space environment. 

Launch failures were frequent and frustrating with the US failures occurring in public view while Soviet 

failures were generally unknown at the time. One critical difference that did arise between the two 

militaries is that relative short effective lifespans of Soviet satellites compared to the US. This disparity in 

length of effectiveness in orbit explains the fact that the Soviets sent a much larger number of spacecraft 

to orbit usually as replacements.6 This created a recurring problem and burden even into the post-Cold 

War period because of the resources consumed in replenishment of existing space assets. 

 Militarily, the first priority for the US was accessing imagery of the Soviet Union because much of 

the Soviet Union was totally unknown. Vast areas had been closed off to outsiders at least since the 

1920s. Overflights by aircraft occurred along the periphery while U-2s provided only partial imagery of the 

interior. After the downing of a U-2 in 1960, such over flights became much more problematic politically. 

The Soviets did not immediately require such a capability given the relative openness of American 

society.  For US strategic nuclear forces whether airborne or missile such information was essential for 

targeting and early warning of possible Soviet preparatory military actions. The importance of this mission 

can be seen in the creation of the super-secret National Reconnaissance Office (NRO) whose very name 

was classified. The NRO was a joint AF-CIA program whose activities were not acknowledged even 

indirectly until the 1970s as “national technical means of verification” to insure compliance with arms 

control treaties.7  

 Development of milspace capabilities occurred concurrently with international efforts to prevent 

the spread of a nuclear arms race into outer space. In the context of establishing arms control treaties 

and efforts to establish international rules governing states’ activities in outer space, the potential military 

uses of outer space became heavily restricted. Weapons of mass destruction (WMD) were prohibited in 

outer space as was nuclear weapons testing. The Outer Space Treaty (OST) in 1967 prohibited military 

fortifications on celestial bodies while authorizing free access to outer space for those parties able to do 
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so. The goal for many states became creating a weapons free zone in outer space, in other words, a 

sanctuary. 

 The sanctuary concept is not explicitly stated in international law but grows out of the restrictions 

placed on WMD, the prohibition of fortifications on celestial bodies, free access to outer space, and the 

heavy emphasis upon the peaceful uses of outer space. From this amalgam of diverse elements, those 

parties interested in disarmament generally constructed what might be termed a “strong sanctuary” 

perspective which proposed prohibiting all military activity in outer space. This perspective was articulated 

most strongly by states who were space aspirants rather than participants; there were only two of the 

latter at the time. Their focus honed in on the peaceful uses terminology used repeatedly in international 

discussions and documents regarding the development of outer space activities by states. 

 This absolutist perspective on the sanctuary concept failed to prevail because the only two 

existing space powers decided that posture conflicted with their national security requirements. At first, 

the Soviets rejected military satellites in orbit because they violated airspace but quickly came to see the 

advantages of such applications. As a result, the standard became one where satellites for military 

purposes were accepted – there was no other viable choice in reality. However, no weapons were to be 

stationed in outer space. Initially, that restriction only implicated WMD explicitly since that was the letter of 

the treaties. In time, however, the political expectation grew in nonmilitary circles that space sanctuary in 

practice meant no weapons in outer space at all. This modified absolutist perspective became the 

accepted understanding, one reinforced over time by the fact that no weapons were sent to orbit.8 

 What became clear early was that the US more aggressively pursued military space applications 

than the Soviets. This reflected the reality that US alliance structure was global and effectively required 

an expeditionary approach to future military operations. US forces were committed at often great 

distances from the continental US. In time, this subtle but real requirement pushed the US to build a more 

robust and diverse milspace technology base. Russia could continue to operate from land bases to the 

various frontiers they were defending which allowed for ground based systems to remain wired back to 

the Soviet command and control structure. 

 During this early time period, military space activities focused on technology development as its 

possibilities became clearer and more doable. The primary focus was upon communications, weather, 

early warning, and reconnaissance and surveillance. The latter two were initially focused at strategic level 

issues rather than tactical reflecting the level of the technology. Other applications included a space-

based navigation (satnavs) and geodesy. Satnavs were of particular importance to the Navy although all 

three services benefit from its development. an incomplete GPS system was brought on line for use by 

commercial airlines after the shooting down of the Korean Airlines flight 007 in 1983 because of an 

apparent straying into Soviet airspace. President Ronald Reagan announced this change which had the 

effect of making satnav signals available to all potential users since it was not encrypted – the military 

could also employ a more encrypted signal.  
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 Across this time period running in the background was the development of commercial space 

applications. Initially, the push came from certain states and regions including Canada, Europe and the 

Middle East which wished to operate their own comsat systems outside the control of Intelsat. Intelsat 

had earlier been established as the global comsat operator – most states felt Intelsat was an attempt by 

the US to prevent competition to US companies and by extension also controlled launch of satellites to 

orbit. It was both, the US monopolized space launch in the Western bloc states, actively working to 

suppress or delay any efforts by other states to enter the field. This proved a losing proposition long term 

as those states and regional organizations notably Europe forced the US to allow such operations. What 

was more debilitating to the US space monopoly in the West was the growth of private sector space 

operators in the comsat and eventually the remote sensing areas. The latter was especially problematic 

since companies proposed sale of imagery to states that otherwise might not have access to such 

materials. National security restrictions prevented most imagery from being too detailed and thus of 

military use. The 1986 Space Shuttle Challenger accident ended the US monopoly over space launch in 

the West and heralded the arrival of new players in the field including the Europeans with their Ariane 

booster family and ironically the Soviets and the Chinese who sought to sell launches to western 

telecommunications companies since that was where the payloads existed. US launch providers entered 

a period of consolidation and decline relative to the international carriers, a fact that forced other moves to 

recover, a lengthy and often unsuccessful process. 

 Second Wave, 1990-20019 

 1990 found US milspace activities moving from the secret realm they had occupied since the 

early 1960s to the forefront in response to several events, the August 1990 Iraqi invasion of Kuwait and 

the Coalition’s attack driving the Iraqis out of Kuwait in early1991. As the “first space war,” Coalition 

operations depended heavily upon space based assets for communications, early warning, 

reconnaissance and surveillance, and navigation. Labeling this the “first space war” proved a misnomer 

given the fact that only the Coalition had access to significant space based assets. Actual operations 

were often jury-rigged solutions to meet immediate tactical problems. For example, reconnaissance 

through satellites was a combination of strategic reconnaissance and surveillance satellites repurposed 

and nonmilitary imagery collected from Landsat and the French Spot Image systems. Missile defense 

found early warning assets repositioned to face the Middle East from their Soviet and Chinese focus. 

Access to GPS information was extended down to small special operations units operating in a 

featureless Iraqi desert by leaving the civilian signal on and by providing units civilian GPS devices in lieu 

of military grade equipment. 

 The Iraqis were effectively blacked out with regards to access to weather data and news sources 

such as CNN since the relevant satellites were controlled by either Coalition partners or affiliated states. 

News and weather information if available could have provided the Iraqis significant information both 

tactically or strategically. Operations were successful but demonstrated weaknesses in US operations 

such as early warning systems had to be reoriented to cover the area of operations so that Scud missile 
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attack warnings could be sent to the newly deployed Patriot BMD system. Fortunately, the Coalition 

included member states that controlled other remote sensing and communications systems operating in 

the region. One major deficiency identified was the slowness with which new satellites could be deployed 

in orbit so that requests for retasking existing space assets became the single key to success. The only 

space assets deployed to orbit during this period had been scheduled for a number of years. 

Operationally responsive space (ORS) was identified as an issue but solutions have proven difficult to 

implement. 

What grew more critical to the development of milspace doctrine was an awareness of the 

growing complexity of the space security environment. The previous situation was essentially a bipolar 

context. By 1991, arrangements became more complicated in that the Soviet Union was on the road to 

collapse while other states and the private sector now possessed militarily relevant space assets. With 

the Soviet Union’s disappearance, change became the operative word describing the military space 

policy environment. In the short term, the US rose to a status characterized by some as being the 

“unipolar power” since possible challengers lagged far behind especially after the demonstration of US 

power in the Gulf War with its 100 hours ground combat phase. The Iraqi military despite being modeled 

on the Soviet military model was completely outclassed and the war ended abruptly because it was 

degenerating into a massacre of Iraqi forces and there was no mandate to do more than expel the Iraqis 

from Kuwait.10 

The Soviet collapse changed the dynamics of military space – the security restrictions of the past 

began a slow collapse under the pressure of rising commercial space interests and the perception of 

reduced threat. Evidence to this point could be seen in the relaxing of restrictions on commercial remote 

sensing satellites. Previous limits had prevented sale of imagery with a resolution of less than one meter 

but practically speaking was higher around 5 meters. This reflected a perception that such imagery had 

little military value, a view that changed after Desert Storm and the use of such imagery for planning 

operations. The walls began to fall as the French began selling imagery with significantly smaller 

resolutions – the Spot Image program had been developed as a direct challenge to US control over much 

of space technology building upon the success achieved with the development of the Ariane family of 

launch vehicles. Ironically, the French were joined by the Russians who sold similar imagery from their 

military reconnaissance satellites. The Soviet collapse had left a bankrupt state in which former Soviet 

bureaus became commercially active if they were to survive. The US was forced to respond; otherwise, 

markets would be lost. Commercial space corporations were now finding the US government outside the 

military responsive to their call for open space marketplaces. 

In terms of space launch, US launchers were hard pressed to compete with the Europeans and 

now the Russians and Chinese. The Chinese fell behind after a series of launch failures with loss of life 

on the ground. Russian bureaus signed contracts with Lockheed Martin and Boeing (the survivors of a 

brutal industry consolidation) to market Russian launch vehicles. The Europeans through Arianespace 

and contracts with Russian bureaus were dominating the launch marketplace. The US military upgraded 
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their legacy expendable launch vehicles (ELVs) with the Evolved Expendable Launch Vehicle (EELV) 

program with the objective of reducing costs and improving efficiency. There was much discussion and 

hype about reusable launch vehicles symbolized by the Delta Clipper DC-X, a DOD program exploring 

RLV technologies which was transferred to NASA.11 NASA became the agent for pursuing RLV 

technologies with its X-33 program which was cancelled in 2001 for being overweight and behind 

schedule. The Delta Clipper was lost during a flight when landing; more likely, it was inconvenient for 

NASA to pursue a program derived from the military. 

The military space community had grown in size and complexity with the establishment of the US 

Space Command as a unified command. Much effort was expended on expanding the possibilities 

including enhancing operations in space. For example, proposals were made for a space maneuver 

vehicle (SMV) to provide greater flexibility and responsiveness as events move forward in a particular 

crisis. Protecting the deployed space assets was critical but also the US Space Command asserted the 

principle that the US would be able to deny others access to outer space during a time of military or 

security crisis. The US would be the sole judge of when to assert that capability; US survival trumped 

other states’ actions in accessing outer space for whatever purpose. That meant that weaponization of 

space was clearly on the agenda of the Space Command and the AF.12  Go to milspace book 

In the larger space community, the post-Cold War world saw the dismantling of the previously US 

dominated space order to one more focused on commercial and private space ventures. One prime 

example was the restructuring of Intelsat into two entities: one commercial and one public. The public 

component was to serve those states otherwise left out of the information revolution that was occurring as 

the World Wide Web come into focus. The private Intelsat was no longer sheltered from competition but 

this also meant that it could compete on the basis of its global coverage – an arrangement that had begun 

in the 1964 when the US led states allied with the West into an organization that tapped them into the 

flow of global communications. Privatization of Intelsat occurred in 2001, a process that began in 1998. 

The Soviets in 1971 created a competitive organization, the Intersputnik International Organization of 

Space Communications, but its membership was much more limited, mostly Warsaw Pact and other 

allies. The rise of commercial comsat corporations made the space environment much more complicated 

because relationships were not always obvious.  

Further evidence of the changing political environment arose over the use of the GPS signal for 

nonmilitary users. An explosion of applications occurred across the 1990s as the usefulness of GPS 

signals became clear. The locational information was useful in a number of situations while the atomic 

clock signals were found to be particular value for computer usage, using super accurate timing more 

data could be transmitted allowing corporations to tie their multiple locations together. For example in 

credit card transactions, a card swiped in one location could be verified at a central location, reducing 

theft and fraud. The built in error in the civilian signal had been worked around by programmers so that in 

reality the signal produced was sufficiently accurate for civilian uses even when accuracy was critical. The 

DOD came under political pressure to eliminate its selective availability (SA) capability, meaning the DOD 
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could turn off the signal in specific areas of world when US forces were engaged in security operations. 

This would deny the adversary access to the GPS signal for their operations. This military control over the 

signal became controversial and was used by proponents of other satnav systems to argue for their 

development, breaking away from US control. Obviously, this was not solely a security question since the 

economic potential of satnavs grabbed attention of other states. The Europeans began their Galileo 

satnav systems while the Chinese embarked on their own Compass system. The Russian Glonass satnav 

system had deteriorated badly, removing a competitor to the GPS system. On May 1, 2000, the US stated 

that SA would no longer be US policy – this move was an effort to slow down if not stop the development 

of the other satnav systems. The justifications were more economic than security driven given the 

American perspective that it did not have a peer military competitor at the time. The Soviet collapse had 

thrown in disarray for a time the traditional justifications for tight military control over space technologies 

and their uses.13 

More specifically, the sanctuary concept hardened as a policy driver, continuing to limit the 

possibilities for milspace operations. Evidence to this can be seen in President Bill Clinton’s line item veto 

of the 1997 in which Clinton line item vetoed the Kinetic Energy ASAT program, the space plane, and 

Clementine 2.14 The latter had been part of the Brilliant Peebles BMD program which had been cancelled 

earlier in 1993.15 Clementine 1 had flown to the Moon for the first such mission since the Apollo program 

and was then sent to an asteroid where technical issues stopped the mission from completion, the flight 

was seen as proof that Brilliant Peebles could in fact be operationalized. Technically, the mission was in 

cooperation with NASA (DOD paid) but the politics were too hostile for continuation given its broader 

military implications. Despite the events with the Patriot 2 during Desert Storm, the Clinton administration 

remained skeptical of BMD especially given the cost of development and operation. The line item veto 

was later struck down by the US Supreme Court as unconstitutional, entire bills had to be vetoed, limiting 

presidential discretion. The line item came to prominence earlier during the Ronald Reagan 

administration as a means by which the president could stop what Republicans saw as excessive 

congressional spending on pork barrel spending. 

The Clinton administration was very cool to BMD except for what became labeled theater missile 

defense (TMD) such as occurred in Iraq. Its hostility was directed toward national missile defense (NMD) 

which held the implication for space based missile defense  that the administration was absolutely oppose 

to implementing. Any decisions on NMD were deferred until 2000 and then rolled off to the new 

administration taking office in January 2001. Military space activities were growing despite the 

administration’s concerns but their potential was hindered by budget choices and program deferrals.  

Third Wave, 2001-present 
2001 became symbolically the bridge to a different future, the 9-11 attack, President Bush’s 

decision to withdraw from the ABM treaty, and the growing complexity of the military space environment 

signaled a much expanded role for milspace applications. The arrival of the new Bush administration was 

considered to be the signal for a much expanded military space role in future US operations. This 
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expectation was based on two factors, one permanent and the other transitory. The latter involved the 

appointment of Donald Rumsfeld as Secretary of Defense – an individual who had chaired two 

commissions aimed at addressing a changing threat environment. The first involved assessing possible 

missile threats from rogue states with a call for an accelerated and expanded ballistic missile defense 

(BMD) effort in response.16 The second was an examination of the US military space program and how to 

improve and strengthen that facet within the US arsenal of options.17 Such personal public engagement 

by a significant US defense policy maker was truly unusual. The stage was thought set for a major 

expansion as envisioned in earlier plans by the then US Space Command.18 

That political connection never played out as envisioned because external events intervened in 

September 2001 with the initiation of the Global War on Terror (GWOT). Military space assets became 

major instruments in facilitating the defeat of the Taliban in operations in Afghanistan in 2001. Rumsfeld’s 

attention focused on creating a new Army capable of expeditionary combat operations with a light 

footprint compared to the traditional Army with its heavy divisions and slow deployments. This culminated 

in the March 2003 invasion of Iraq – the prelude to a long engagement against unconventional forces. 

The intensity of the conflict surprised the political leadership especially the use of improvised explosive 

devices (IEDs), forcing attention to troop survival and combat effectiveness in a very chaotic environment. 

Space operations were fully integrated into the new military but their role was generally considered 

support and force enhancement. Symbolically, military space’s relative decline was signaled by the 

standing down of the US Space Command, merging into the enhanced US Strategic Command. This 

action became necessary when the decision was made to stand up the US Northern Command; only ten 

unified commands are authorized at one time. Space activities did not end with the closure of the US 

Space Command but they slipped somewhat off the political horizon.  

On the other side, military space technologies grew more flexible and useful for all types of 

operations including more robust and quick imagery plus support for new weaponry delivered more 

accurately than ever before. GPS especially became critical to the US military’s success while concerns 

grew over its vulnerability. Probably most visible was the proliferation of unmanned aerial vehicles (UAVs) 

or drone capable of operating with great precision and lethality globally. Their ability to penetrate 

dangerous locations demonstrated the capabilities possible by combining various space assets; in this 

case, GPS and comsats. The US military success in incorporating space assets has been carefully noted 

by other states. What this has meant is that other states are pursuing equivalent military capabilities. 

These capabilities often came under the guise of peaceful or nonmilitary uses but regardless their dual 

use capabilities were clear. 

One clear example is the proliferation of satnavs across the globe.19 The Europeans with their 

Galileo system were the first new competitor but that has lagged due to the difficulties of working with a 

large number of states with conflicting agendas, never mind some technical glitches. The Russians had 

the Soviet era Glonass system which deteriorated over time but has now been replenished and upgraded. 

The Chinese approached the issue two ways; first, they joined the Galileo system but later withdrew as 
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the Europeans became uneasy about technology transfer issues. China then embarked on construction 

of their Beidou system which is being deployed under a revised name as the Compass Beidou satnav 

system. India likewise has begun deployment of a standalone system, the Gagan (GPS aided GEO 

augmented Navigation) system, which is in the early stages of deployment, began as an augmentation 

system. Japan’s Quasi-Zenith Satellite System (QZSS) is being deployed as a direct augmentation to the 

GPS system. The European, Indian and Japanese system began with a clear civil purpose but that has 

been joined by an explicit military component. This was particularly challenging for the Europeans whose 

justification for their system beside the economic was that it would be a civilian system. It is civilian but 

the military aspect has become more visible as could be seen in the concern over Chinese participation 

even though other states likewise could employ the signal for their military purposes. 

The private sector is becoming increasingly important in areas such as remote sensing and 

comsats to the point that a number of states have their systems as subcomponents on what are 

otherwise considered commercial technologies. This blurring of the lines is becoming of increasing 

concern as space technologies grow cheaper and more embedded in the global economy and 

communications structure.  

Future Operations 

 As the brief historical sketch points out, several important changes impact all possible future 

military operations. First, space based technologies are becoming more flexible and expansive in terms of 

capabilities. This has two impacts: 1. it further embeds space based applications in military operations 

especially at the point of contact with the enemy; and 2. further heightens concerns regarding survivability 

of those assets. For example, a long standing concern from the early 1960s has been the vulnerability of 

milspace in orbit to electromagnetic pulse (EMP) attacks through detonations of nuclear weapons in 

space or in the upper atmosphere.20 Military space assets are hardened to resist such attacks although 

whether that is sufficient remains unclear since the uncertainties as to the scale of the attack. Regardless, 

civil space technologies are not hardened and as a result are especially vulnerable. The importance is 

that the US military now relies upon commercial space technologies to deliver critical information and 

services. This is done to reduce the cost of the military. Formerly, military forces had a big “tail,” that is: a 

large support infrastructure. The reforms after the end of the Cold War are to off load those requirements 

onto contractors who scale up or down their workforce depending on the need. Most think of this in the 

connection with ground forces in terms of services rendered on bases either in CONUS or overseas. The 

Iraq conflict was the personification of this approach with at one point more contractors in Iraq than US 

military forces.  

 With regards to space operations, communications is the most obvious example since the military 

may not have enough assets positioned to support a particular operation. The failure to build and operate 

a robust operationally responsive space capacity has left the US vulnerable when space assets are 

compromised or destroyed.21 The US military also relies upon civilian remote sensing satellites for access 

to remote areas of the world on a more continuous basis than is possible for the government satellites. 
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This expands the reach of the US military to cover areas of the world otherwise isolated from observation 

or at least more difficult to observe. Such use of civilian assets is going to grow even more important 

along with the attendant concern that the assets may be more readily compromised or damaged. For 

example, commercial satellites generally cannot determine whether they are being attacked or not since 

their sensors are not set up for that purpose. The attack could be a laser or simply an attack through its 

control system or jamming, meaning that a satellite might be under the control of others while providing 

false or simply inaccurate information.22 Also civilian ground stations especially overseas are much more 

vulnerable to ground attack or other efforts at sabotage. The result can be loss of critical information that 

only slowly or incompletely be recaptured if at all. 

 Reliance on commercial or private space assets raises a question of whether those assets will be 

available at the time of need. The first Iraq War in 1991 found the critical assets controlled by coalition 

members which simplified the ability to isolate Iraq from accessing space assets normally available such 

as weather information and news coverage which would contain information relevant to the upcoming 

Coalition counter attack. In future conflicts that certainty is likely not to exist because ownership and 

control of satellites may be in the hands of adversaries or neutrals.23 Iungerman identifies other situations 

when even US companies may resist or reject supporting US military operations. Companies may do so 

due to threats made against their spacecraft, the possibility of ASAT attack, illuminating satellites with 

ground based lasers, cyber-attacks, or frequency interference against either the downlink or the uplink. 

Disrupting companies in the provision of their services to their customers could force them to deny service 

to the US military since they are losing revenue and customers to other vendors. US military contracts are 

not necessarily their largest customer. Up to 80 percent of US military communications are occurring 

through commercial carriers. Note these methods do not create additional debris aside from ASAT attack, 

a major concern discussed below. Whether the US can defend its space assets remains an open 

question, one the military is beginning to grapple with if the US is to sustain its posture of space 

control.24Recognition of the problem outruns growth in capacity to respond effectively. 

US policy states that it will pursue space control as its operative strategy but that may widen the 

conflict by drawing other states into the conflict if their nationals’ property is destroyed or damaged in 

some fashion. Interesting parallels can be draw from the many years of naval engagement in which 

neutrals have confronted an often perilous voyage. The difficulty with space is that damaging such space 

assets may produce a larger problem that makes certain space operations problematic: debris 

production. 

 Second, the near Earth environment continues becoming increasingly crowded and debris laden. 

This further complicates operations as the space environment grows worse in terms of debris. Debris in 

space is the equivalent of weapons deployed against a spacecraft, simply put; junk in orbit can be deadly 

as deadly as a weapon aimed at the spacecraft. The International Space Station, for example, is 

continually being moved slightly to dodge oncoming debris that could significantly damage the facility, 

knocking it out of operation and possibly killing crew members if not in space suits or escape vehicles. 
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Military and civilian spacecraft are continually at risk for damage from other space objects, human built 

and natural. For military space, the debris issue becomes virtually a show stopper for any significant 

combat operations in orbital space. An actual space battle similar to that seen in movies or other 

depictions becomes a nightmare after the battle and probably during the battle given the spread and 

speed of debris created by direct hits. There may be no sound but there will be significant collateral 

damage to the point that vast areas of Earth orbit could be rendered effectively unusable. Entry into Earth 

orbit would become a gamble that no large object strikes the ascending vehicle whether crewed or not. 

The ability of relatively isolated and small events to widely distribute debris in Earth orbit was seen in the 

aftermath of the 2007 Chinese attack upon one of their obsolete weather satellites which was slowly 

declining toward a fiery reentry. The attack neatly summarized the vulnerability of Earth orbiting satellites 

to interception and destruction, our focus here is on the impact on the larger space environment.25 The 

attack further highlighted this weakness inherent in the US military space armament – satellites travel on 

set paths. Maneuvering satellites consumes too much fuel for the effort required to change orbit, 

significantly reducing the satellite’s effective lifespan unless one can refuel the spacecraft.26 This 

vulnerability impacts all space participants, the US becomes particularly vulnerable due ironically to its 

lead in the development and usage of space based military assets.  

 Third, the number of future potential space adversaries is increasing, complicating the future 

battle space. In addition, the number of other nonmilitary space participants is also escalating 

significantly, further complicating the situation. This increases the likelihood of future space confrontations 

driven by shifting coalitions of partners. A space version of the earlier great power maneuvers within 

Europe now expanded to the global stage arises as a distinct possibility. The US and the Soviets were 

the lone space superpowers prior to the collapse of the Soviet Union which is now nearly a quarter of a 

century ago. The potential space military environment is one in which the US, Russia and China operate 

at a level above the rest but the differences between these three and the others is not as clear or great as 

it was before for several reasons. The Russians are rebuilding their milspace assets because their 

national leadership perceives the world as hostile to their interests and goals. China’s self-perception of 

itself as a state on the rise has made expanding military capabilities across the spectrum a priority 

especially space based operations as their conventional forces expand their scope of activities.  

Other states such as Japan and India are expanding their military space capabilities because of 

their perceptions that their neighborhood is becoming more threatening; China is factor in those 

calculations but both also have regional rivals that pose a threat. In both cases, these states confront 

regional adversaries who are nuclear armed although delivery of the weapons remains a question. 

Instability in both countries, Pakistan or North Korea raises concerns of what to do in the event of a major 

crisis. Whatever the reason, the US is confronted with a more complex and problematic situation in which 

to make very rapid decisions which can have irreversible consequences (irreversible within a reasonable 

time frame – debris will be pulled downward but that could take centuries). For example, the second US 

satellite sent to orbit, the Vanguard 1, is expected to remain in orbit until the 22nd century.27  
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All this raises the question of how effectively the US can protect its space assets whether civilian 

and military from disruption or destruction by hostile forces that are actively pursuing ASAT or other  

technologies. That uncertainty hangs over the entire field since loss of space assets means a lengthy 

process of recovery during which the US military can potentially be incapacitated in terms of response. 

The US has not yet confronted a military confrontation or engagement in which the other party possesses 

the capability to destroy or disrupt US space forces. Defending those assets is difficult in this age of 

cyber-attacks and terrorism because of multiple points of weakness. The Air Force is already developing 

alternatives to GPS for example but many space assets are not readily replaceable or substitutable. 

For the US, the perception is that the space environment is becoming a “congested, competitive, 

and contested” arena in which US superiority is in relative decline.28 The US is not declining, the others 

are catching up. The military assumes tthat the situation will lead the US in the direction of an even more 

assertive military space posture. An era when the US will need to develop the possible use of weapons in 

order to protect US space assets.29 Discussions such as these are cited by foreign governments (allies 

and not) with great alarm (motivations may vary why concerned) and energize recurring efforts at the UN 

disarmament conference to establish explicit international agreements that ban all weapons in space.30 

The US has rejected such efforts in part because of a skepticism that the ban is enforceable and greater 

doubt that the principal parties in fact adhere to such a posture. The proponents argue that their efforts 

are reactive to US policies including assertions of “space control” and are ground based (not prohibited) 

under international law. This conversation continues without any expectation of resolution given the 

disparate positions.  

 Space sanctuary continues to be US policy even though the international context has changed 

and is further changing. The underlying motivation remains the same, control over the costs of extending 

military operations into outer space. In the beginning, the sanctuary concept provided Presidents 

Eisenhower and Kennedy a rationale for not engaging in a military space race. This was possible 

because the best uses of Earth orbit for the military initially were those space based applications that 

enhanced terrestrial military capabilities. The race to the Moon therefore became a civilian enterprise with 

only minimal direct military overtones. This was despite the fact that the military had led the explorations 

that mapped the US in its frontier days dating back to Lewis and Clark in 1803. Military applications went 

to orbit but weapons did not. Only two antagonists participated in the early military race to space so the 

sanctuary was internationally acceptable because it restrained the two superpowers albeit voluntarily and 

no one else while guaranteeing that all states later could access Earth orbit. 

 Now, the military space environment is more complex with additional players of varying 

capabilities. This variability helps sustain the sanctuary concept because a military space race would be 

more chaotic and prone to confrontations that could escalate, drawing in more participants. Disputes arise 

over questions of space location, frequency overlap but the absence of weapons in space reduces the 

volatility somewhat. Ironically, the space sanctuary concept much more resilient than one might expect 

because it ties up potential adversaries. There has been no “break out” by one of the military space 
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participants simply because the costs are too high and the advantages likely too fleeting to justify the 

expenditures. That could change which is why research and war gaming continues searching for the 

“magic bullet” that will make breaking the sanctuary an effective decision. 
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