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ABSTRACT 

This study concentrates on whether the spacepower projection strategies of China and Russia 

as communicated through their actions, key initiatives and public diplomacy positions, will, in 

the near future, undermine or advance global efforts to preserve the stability of the space 

environment and sustainability of outer space activities. In order to arrive at key findings, the 

analysis presented in this study is guided by two theories, the Astropolitik, a well-established 

spacepower theory of Everett C. Dolman, and the “preventive arms control in space” theory of 

Max Mutschler.  

It was concluded that arms control in space will not advance space security and prevent 

systemic destabilization of the space domain, and formal top-down arms control does not 

effectively restrain counterspace activities1. It was likewise concluded that there exists a high 

probability (i.e. possibly greater than 75%) of near-term space ‘incident’ among the U.S., 

Russia and China.  

To prevent an escalatory spiral leading to conflict in space, the U.S. should continue to engage 

China and Russia (including in multilateral venues) in an effort to adopt space transparency and 

confidence-building measures (space TCBMs). However, these measures on their own do not 

have sufficient authority or garner adequate compliance to serve as a decisive deterrent in all, 

or even most, geopolitical scenarios.  Accordingly, TCBMs need to be accompanied by sound 

and robust space crisis management2. Together, they can enhance space security and contribute 

to the stability and sustainability of the space domain.  

The key contribution of this study to the theoretical and practical discussions concerning space 

security is an in-depth analysis of two contrasting propositions for the near-future governance 

of space activities, and suggesting a realist path forward. Findings of this study should provide 

a solid basis for scholars to further refine the spacepower theory of Everett Dolman assisted by 

researched arguments about the shortcomings of arms control in space. 

                                                 

 

1 Counterspace activities in this context is the multifaceted capabilities development of China and Russia that 

are aimed at disrupting or destroying U.S. space architecture. 
2 The main focus of space crisis management are efforts to identify those situations that are conducive to threats 

to space assets and related services with the goal to preserve a stable space environment (source: Jana Robinson, 

“Space Crisis Management: Europe’s Response,” European Space Policy Institute 44 (February 2013): 20, 

http://www.espi.or.at/images/stories/dokumente/studies/ESPI_Report_44.pdf) 

http://www.espi.or.at/images/stories/dokumente/studies/ESPI_Report_44.pdf
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1. INTRODUCTION 

Security concerns have accompanied space activities since their inception. The effective 

functioning of space assets for observation, early warning, navigation/timing, and 

communications, and an array of other security-related capabilities has proved essential to the 

preservation of international stability. Today, space is a global enabler with applications that 

affect the daily lives of people and the destiny of nations, profoundly. Space has evolved from 

being an exclusively governmental domain to one that has embraced the private sector, 

including commercial satellite and launch owners/operators. Imagine even a day without global 

communications systems, position navigation timing (PNT)-enabled services (such as financial 

transactions or computer-run systems), weather forecasts (used by aviation and other 

industries), and satellite remote sensing systems (supporting, among a wide range of services, 

disaster and environmental management). 

It is, therefore, not an overstatement that the disruption of, or damage to, the capabilities that 

space assets provide would have immediate and far-reaching economic, political, and 

geostrategic consequences. It is proper to view space as another domain vulnerable to military 

incidents or conflict and not a “sanctuary“, as many would like it to be and even mistakenly 

believe it is. The stakes are simply too high to harbor illusions about the perils of space activities 

that are only growing by the day. Although space threats emanating from natural hazards (e.g. 

space weather) and technical mishaps warrant genuine concern, this dissertation will  focus on 

the intentional disruption of space activities, and even destruction of space assets and systems, 

as they would generally involve larger, or far more complex, geopolitical stakes and knock-on 

effects. 

1.1. CHANGING SPACE SECURITY ENVIRONMENT 

From the outset, the space age was marked by strategic competition between the U.S. and 

USSR.  In the 1950s, outer space became, after land, sea and air, the fourth domain of military 

activities. In the 1980s, the U.S. Department of Defense acknowledged space as a fourth 
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warfighting domain.3 The current legal regime regulating outer space activities, therefore, has 

its genesis in the Cold War competition and national rivalry.  

After the Soviet Union accomplished major “firsts” in space - the first satellite to orbit the Earth, 

the first human in space, the first woman in space, and the first ‘space walk’ - the U.S. landed 

a man on the Moon, an achievement seen as outshining Moscow. Advanced space technology 

became a demonstration of economic and political might and a pillar of international power and 

status. The unmanned and manned space programs of each country were pursued in parallel 

with military space programs. 

Both superpowers had also come to understand the risks associated with certain types of space 

activities. The most prominent of these were the anti-satellite (ASAT) capabilities, which had 

been developed and tested, in one form or another, by the U.S. and USSR since the 1957 launch 

of Sputnik. The use of nuclear explosions to disable satellites was considered, and even tested,4 

but was eventually rejected, as the potential damage to untargeted systems through radiation 

and electromagnetic pulse (EMP) was too widespread. The development of conventional ASAT 

capabilities has continued at a robust pace  

The U.S.-Soviet space competition led to a reasonably good understanding by each side of the 

intentions and policies of the other, which helped prevent conflict. It also included cooperative 

elements. Since the 1960s, “negotiated approaches” have dominated the policy landscape and 

yielded key space treaties (i.e. the Outer Space Treaty, the Astronauts Rescue Agreement, the 

Registration Convention, the Liability Convention, and the Moon Treaty). The Limited Test 

                                                 

 

3 Patrick D. Allen and Dennis P. Gilbert, Jr., “The Information Sphere Domain – Increasing Understanding and 

Cooperation,” NATO Cooperative Cyber Defence Center of Excellence (2009), 

https://ccdcoe.org/sites/default/files/multimedia/pdf/09_GILBERT%20InfoSphere.pdf 
4 Some 20 nuclear tests were conducted by the United States and the Soviet Union in high altitudes or lower 

outer space between 1958 and 1962 (source: CTBTO Preparatory Commission). 

https://ccdcoe.org/sites/default/files/multimedia/pdf/09_GILBERT%20InfoSphere.pdf
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Ban Treaty (LTBT) of 1963 prohibited nuclear testing, or any other nuclear explosions, in 

space, constituting a major forward step toward reducing harmful behavior in space.5  

The 1967 Outer Space Treaty banned the placement of weapons of mass destruction (WMD) in 

space. The 1972 Anti-Ballistic Missile (ABM) Treaty banned development, testing, and 

deployment of sea-based, air-based, space-based, or mobile land-based ABM systems or 

components, constituting an important security agreement implicating space. According to 

some experts, these developments were less attributable to successful arms control than to a 

recognition on the part of these two space powers of the inherent incompatibility of nuclear 

testing with other uses of space (e.g. manned spaceflight, reconnaissance etc.). In short, it could 

be argued that the desire to prevent damage to passive military systems was stronger than the 

objective of deterring the future use of weapons in space.6  

The political landscape is much different today. Beyond the two traditional space powers, 

orbiting satellites are now operated by some seventy governmental entities, and commercial 

and academic satellite operators.7 New actors are changing the geostrategic space environment 

and will shape the global space policies of the 21st century. Among these new actors, China 

has emerged as the most prominent player. In addition, Russia, under President Putin, is 

pursuing an ambitious and aggressive foreign policy that has, to date, resulted in a sharp 

deterioration in its relations with the U.S. and Western Europe.  Russia perceives itself to be 

on the road back to great power status – if not already there – and positioned to throw its weight 

around in global flashpoints like Syria, despite an anemic economy.  President Putin perceives 

                                                 

 

5 Jana Robinson and Michael Romancov, “The European Union and Space: Opportunities and Risks,” EU 

Nonproliferation Consortium: Non-Proliferation Paper 37 (January 2014): 4, 

http://www.sipri.org/research/disarmament/eu-consortium/publications/nonproliferation-paper-37.pdf 
6 James Clay Moltz, The Politics of Space Security: Strategic Restraint and the Pursuit of National Interests 

(Stanford: Stanford University Press, 2008), 12. 
7 The Union of Concerned Scientists provides through its database public information concerning the estimated 

number of active satellites orbiting the Earth. It can be accessed at the following link: 

http://www.ucsusa.org/nuclear_weapons_and_global_security/solutions/space-weapons/ucs-

satellitedatabase.html 
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the international system as somehow trying hold his country down and diminish it. He has 

reacted to these perceived slights aggressively.8  

The space competition is also complicated by the different systems of government at play. 

China is run by a one-Party, authoritarian system. Russia, although advertised to be democratic, 

is likewise led by an authoritarian figure committed to resurrecting and deploying Soviet-style 

power. The U.S. and European countries are true democracies. The U.S., Russia and China are 

all employing space assets and capabilities to advance their national goals, which could work 

if those goals were commonly held. They are not and that is the primary source of space security 

concerns. Although Europe seeks to resolve these fundamental national disconnects through 

soft power/diplomatic means, that alone is not going to, in the end, result in a more peaceful 

and stable space environment. It is only superior space capabilities in the hands of democracies, 

rigorous enforcement measures and a healthy amount of fear of the consequences of disruptive 

behavior that will accomplish that. 

As mentioned earlier, natural threats to space-based activities are of great concern. A growing 

amount of orbital space debris remains one of the key challenges for a safe space environment. 

China’s destruction of its ageing weather satellite by an anti-satellite weapon in 2007, the 2009 

collision of Cosmos and Iridium satellites, and a number of uncontrolled satellite re-entries (e.g. 

ROSAT and Phobos-Grunt), underscored the urgency of this challenge to a broader world 

audience. The Russian meteor explosion over the city of Chelyabinsk and the asteroid 2012 

DA14’s close Earth fly-by, both in February 2013, also served as stark reminders of the 

potentially devastating consequences of an asteroid, or other near-Earth objects (NEOs), 

striking our planet.    

The U.S. Space Surveillance Network (SSN), operated by the North American Aerospace 

Defense Command (NORAD), detects, tracks, catalogues and identifies artificial objects 

orbiting Earth. It currently monitors approximately 22,000 man-made objects in orbit larger 

                                                 

 

8 Michael Romancov, “Rusko a jeho pohled na mezinárodní systém: výzvy pro ČR a střední Evropu,” Acta 

Politologica, 1/2 (2009): 112, http://acpo.fsv.cuni.cz/ACPOENG-15-version1-romancov_01_02_merged.pdf  

 

http://www.space.com/19838-russian-meteor-blast-bigger-size.html
http://acpo.fsv.cuni.cz/ACPOENG-15-version1-romancov_01_02_merged.pdf
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than 10 cm. About 1,100 of these are active satellites. There are some 500,000 objects of size 

between 1-10 cm and at least 35 million smaller than 1 cm (see figure 1 below). Objects larger 

than 1 cm can cause catastrophic damage to satellites and spacecraft. As of 2012, the SSN 

performed over a million sensor taskings per week with an average of 190 conjunction warnings 

and assistance to an estimated three satellite manoeuvers weekly.9  

The U.S. has negotiated a number of data-sharing agreements with individual satellite 

operators, as well as bilateral agreements with several countries (i.e. Australia, Canada, France, 

Germany, Italy, Japan, South Korea, and the United Kingdom) and two international 

organizations (i.e. the European Space Agency and the European Organization for the 

Exploitation of Meteorological Satellites).10 

 

Space debris in Low Earth Orbit (source: NASA) 

 

Space debris in Geostationary Orbit (source: NASA) 

Figure 1: Areas with greatest space debris population (source: NASA) 

                                                 

 

9 Jessika S. Tok, “USSTRATCOM Perspective on National Space Policy Implementation through Space 

Situational Awareness Sharing,” High Frontier: The Journal for Space and Cyberspace Professionals 7/2 

(February 2012): 40-42, http://www.afspc.af.mil/Portals/3/documents/HF/AFD-110224-052.pdf  
10 Mark Pomerleau, “Strategic Command adds Germany to its space surveillance network,” Defense Systems 

(February 2, 2015), https://defensesystems.com/articles/2015/02/02/stratcom-germany-space-surveillance-

network.aspx  

 

http://www.afspc.af.mil/Portals/3/documents/HF/AFD-110224-052.pdf
https://defensesystems.com/articles/2015/02/02/stratcom-germany-space-surveillance-network.aspx
https://defensesystems.com/articles/2015/02/02/stratcom-germany-space-surveillance-network.aspx
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In addition to the dangers of space debris, a growing number of space-faring nations and 

satellite applications are increasing the demand for limited radiofrequency spectrum and orbital 

slots. Radio frequencies and orbital slots are indispensable tools for space operations and 

securing them is a prerequisite for space operators in designing any new space mission.  

Man-made threats include intentional disruption of satellite services, and even attacks on space 

assets, resulting in damage or destruction. Intentional jamming could have damaging military, 

political and commercial knock-on effects. A prominent example of such deliberate 

interference has been the repeated jamming of Eutelsat satellites by a source located on Iranian 

territory. Other threats include directed or kinetic energy anti-satellite (ASAT) attack, or cyber 

assaults. Cyberattacks against satellites and ground stations are a rapidly growing concern -- 

and vulnerability -- and should be added to the list of political and budgetary challenges to 

enhanced security in both the space and cyber domains. 

The United States and Russia still have the world’s foremost military space capabilities, but 

other countries (particularly in Asia with China in the lead) are making steady and important 

advances in their offensive space capabilities. Space transitioned from being a bipolar strategic 

contest to an integral part of global civilian and military affairs. China, India and Japan have 

successfully demonstrated indigenous launch capabilities, and their engagement in multi-

faceted space programs are an example of this regional trend. The Chinese Shenzhou and 

Chang’e missions, the Indian Chandrayaan-1 lunar orbiter, the Japanese Kaguya missions and 

the Kibo space module for the International Space Station (ISS) are all examples of civilian 

space projects that are as much about national pride and prestige as they are about scientific or 

other forms of commercial benefit. 

European countries also clearly understand the immense added-value and benefits of space for 

the security and prosperity of European citizens, witness the investments in its own global 

satellite navigation (Galileo) and Earth observation (Copernicus) systems, as well as other 

space-related infrastructure (e.g. for Space Surveillance and Tracking).  At the EU level, 

space-related issues have gained momentum through such developments as the first European 

space policy formalized in May 2007, a subsequent Space Council Resolution of September 

2008 that defined "space and security" as one of four new priority areas, and the Lisbon Treaty 

of 2009 which reinforced the legal basis for EU's involvement in space matters. Europe attaches 
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great importance to the international cooperative dimensions of space policy, including in the 

area of space security.11 Of particular relevance for this study is its major diplomatic initiative 

on an International Code of Conduct for Outer Space Activities. This initiative demonstrates 

that the EU has considered itself a major normative actor (including in the area of space 

activities), placing great hopes in the diplomatic process. 12  The current international 

environment, however, challenges this role of the EU and exposes its weaknesses as the possible 

guarantor of global stability.  

Commercial space also entered the scene in the last decade, especially in the U.S., where the 

government has both regulated and incentivized commercial space efforts. U.S. companies such 

as Blue Origin, a privately funded spaceflight company owned by Amazon.com founder Jeff 

Bezos, Virgin Galactic operated by George Whitesides, or Scaled Composites, co-founded by 

aerospace designer Burt Rutan and Microsoft co-founder Paul Allen, are emerging on the space 

scene. Hybrid government-commercial activities have already occurred, as well as some fully 

commercial ventures. Moreover, the commercial space industry is increasingly relevant to 

governmental civil and military space programs and is no longer limited to the construction, 

launch and operation of communications satellites. This is especially true in the U.S. where the 

government seeks to reduce taxpayer spending by making greater use of commercial 

capabilities.13 

In short, outer space today is a global commons and vital resource for daily life on Earth. 

Accordingly, the growing ambitions of countries in space are gradually being followed by 

concerns over how to protect space systems that enable this multitude of critical services and 

capabilities.  Although almost all space actors, no matter their level of capability, can 

                                                 

 

11 Frank Asbeck and Jana Robinson, “Europe’s Space Security Contingencies and Preparedness,” in European 

Autonomy in Space, ed. Cenan El-Akabi (Geneva: Springer International Publishing, 2014), 105-112. 
12 Jana Robinson and Michael Romancov, “The European Union and Space: Opportunities and Risks,” EU 

Nonproliferation Consortium: Non-Proliferation Paper 37 (January 2014): 5-9, 

http://www.sipri.org/research/disarmament/eu-consortium/publications/nonproliferation-paper-37.pdf 
13 Jeff Foust, “A Decade into the New Spaceflight Era, a Mixture of Frustration and Optimism,“ Space News 

(October 17, 2014), http://spacenews.com/42228a-decade-into-a-new-spaceflight-era-a-mixture-of-frustration-

and-optimism/ 

 

http://www.sipri.org/research/disarmament/eu-consortium/publications/nonproliferation-paper-37.pdf
http://spacenews.com/42228a-decade-into-a-new-spaceflight-era-a-mixture-of-frustration-and-optimism/
http://spacenews.com/42228a-decade-into-a-new-spaceflight-era-a-mixture-of-frustration-and-optimism/
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influence the safety, stability, security and long-term sustainability of the space environment, it 

is the major actors – the U.S., Russia and China – which will determine the viability of operating 

in space, at least for the foreseeable future. As these three actors do not share a common 

assessment of the threat environment, it is essential to determine how these space relationships 

and interactions will impact on the stability of the space environment.  

Accordingly, this study will seek to drill deeper into the security-relevant dimensions of this 

three-country dynamic and likely scenarios that could unfold over time. As these leading space-

faring nations are carefully assessing the capabilities and vulnerabilities of one another, this 

study will be dedicated to better understanding of their respective strengths and weaknesses and 

how the way they are addressing future risk elements to their strategic objectives impacts on 

the future of space security. The methodology and structure of the study is addressed in the next 

section.  

1.2. METHODOLOGY AND STRUCTURE OF THE STUDY 

This study is focused on prediction, prevention and crisis management in space in an age of 

asymmetric warfighting strategies and evolving space governance. As the major space actors 

referenced above do not share a common understanding or vision of the threats to operating in 

space, it is especially challenging to achieve a consensus on sustainable space activities without 

disrupting sensitive national interests.  Specifically, this study will concentrate on whether the 

space power projection strategies of China and Russia, as communicated through their actions, 

key initiatives and public diplomacy positions, will undermine or advance global efforts to 

preserve the security, stability and sustainability of space activities.   

The study will examine the characteristics of Russia’s and China’s counterspace activities14, as 

well as their diplomatic outreach. In this context, the linkages between the civilian and military 

aspects of their space programs will be explored to permit a better understanding of where the 

                                                 

 

14 Counterspace activities in this context is the multifaceted capabilities development of China and Russia that 

are aimed at disrupting or destroying U.S. space architecture. 
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line is drawn between legitimate, responsible uses of space and those that could have serious 

negative consequences.  Not surprisingly, space security is profoundly influenced by 

technological advances. Accordingly, the paper examines both the broader policy aspects of 

space security as well as some specific operational capabilities, as these are inevitably 

intertwined. In addition, the delicate nature of the space environment and vulnerabilities of 

space assets will be introduced to buttress the discussion of international governance of this 

domain. It should be noted that the scope of this study does not permit a thorough assessment 

of these countries’ overall space programs or their broader national goals in space. 

The primary research question of this study is: Will the emergence of China and re-assertion of 

Russia, through both soft and hard power means, as major space-faring competitors to the U.S., 

ultimately serve to strengthen or weaken the stability in the space domain? 

In order to arrive at key findings, the analysis presented in this study will be guided by two 

theories described in greater detail below measured against the facts and evidence revealed 

through the research. The study will assess and contrast the well-established spacepower theory 

of Everett C. Dolman, a professor at the School of Advanced Air and Space Studies at Air 

University and the “preventive arms control theory” of Max Mutschler, Researcher at Bonn 

International Center for Conversion, as outlined in his 2012 dissertation entitled “Arms Control 

in Space: On the Conditions for Preventive Arms Control”.  

Dolman’s theory, focusing largely on the political aspects of spacepower, and described in his 

publication “Astropolitik: Classical Geopolitics in the Space Age”, assesses how the physical 

attributes of outer space and characteristics of space systems shape the application of 

spacepower.  He treats space as merely another geographical environment with specific 

features, just as land, sea, air, and cyber space have their special characteristics and limitations. 

Dolman’s Astropolitik is, in his words: “the extension of primarily nineteenth- and twentieth-

century theories of global geopolitics into the vast context of the human conquest of outer 

space”, and, more broadly, “the application of the prominent and refined realist vision of state 

competition into outer space policy, particularly the development and evolution of a legal and 

political regime for humanity’s entry into the cosmos”. 
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Dolman’s theory is constructed on geopolitical principles, often drawing on the writings of Sir 

Halford John Mackinder and Alfred Thayer Mahan, and establishes a new look at the 

connection between space and national security. Dolman perceives space as another arena for 

classic great power competition where scenarios familiar to other traditional warfighting 

domains (i.e. land, sea, and air) will most likely repeat themselves. He assumes geopolitical 

sources of power in outer space and suggests how space can be dominated through military 

means. He describes orbits, regions of space, and launch points as geopolitically vital assets 

over which states will likely compete for strategic control.  

He suggests that it is likely that some state or states will employ the principles of Astropolitik 

and, as a consequence, may come to dominate space. In this case, he notes, it should be hoped 

that it is a benign dominance. He asserts that Astropolitik offers a pragmatic approach that can 

be used effectively (e.g., commercial activities, space traffic management, and productive 

economic advantage etc.), or maliciously, depending on the actor.  Even if space dominance 

is benign, the, the consequences may not be (based on lessons learned from the history of 

geopolitical-based Realpolitik strategies of dominance).  

In this connection, he also reminds the reader that a non-weaponized model for space is utopian, 

as the militarization and weaponization of space has been an ongoing process throughout the 

entire history of space exploration. He explains that states must anticipate increasing global 

resource and market competition (including among democratic states) and that stability can 

only be attained by balancing strategies based on mutual positions of strength. This especially 

applies to democratic states as they are more susceptible to “first strike” attacks due largely to 

their open societies and often protracted consensus-building.  

Although Dolman acknowledges that it is likely impossible to find a compromise between 

balance-of-power realists (believing in maintaining effective means for war as the best 

guarantor of peace) and pacifists (opposed to war or violence of any kind), he offers Astropolitik 

as a means to an economically robust and peaceful exploration of space through a better 

understanding of the geopolitical determinants of space combined with the application of the 

tenets of realism to the Astropolitical model. He establishes the following neoclassical 

Astropolical dictum: “who controls low-Earth orbit controls near-Earth space. Who controls 

near-Earth space dominates Terra. Who dominates Terra determines the destiny of 
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humankind.”15 Dolman’s theory challenges conventional thinking about space and provides a 

rich basis for substantive debate on space security.  Dolman is shaping an Astropolitik policy 

for the U.S. which involves controlling “Earth Space”16 (i.e. the region of lowest possible 

through to geostationary orbit). 

Max Mutschler focused his work on the issue of the “weaponization” of space, arguing that 

under certain conditions (i.e. interest-constellation conducive to cooperation plus the possibility 

of verification, and the expectation that cooperation offers balanced gains for all actors) 

preventive arms control in space, as a key element of ensuring stability in space, is possible. He 

concludes that an international regime that creates conditions for preventive arms control can 

emerge when three different scenarios (based on theories of neoliberalism, neorealism, and 

constructivism, respectively) converge: 

- in situations that resemble the Prisoner’s Dilemma17 and the testing of the respective 

weapons technology can be verified (interests as the key variable); 

- states that are approximately at the same level of technological capability with regard 

to the weapons technology that should be controlled (power as the key variable); and 

- if states learn that – due to interdependence – arms control improves their security more 

than unilateral armament (knowledge as the key variable). 

In addition, he postulates that arms control in space is possible only if a learning process has 

transformed a situation from a Deadlock game18 to a Prisoner’s Dilemma situation (and where 

                                                 

 

15 Everett C. Dolman. Astropolitik: Classical Geopolitics in the Space Age (London and Portland, OR: Frank 

Cass Publishers, 2002), 1-8. 
16 Other three key regions of space identified by Dolman include: „Terra“ (includes the Earth and its atmosphere 

up until „just below the lowest altitude capable of supporting unpowered „orbit“); “Lunar Space“ (extends from 

geostationary orbit to the Moon’s orbit); and “Solar Space“ (“consists of everything in the solar system ... 

beyond the orbit of the Moon“). (Dolman, 2002a: 69-70) 
17 The prisoners’ dilemma is the best-known game of strategy in social science. It explains what governs the 

balance between cooperation and competition. For example, arms races between superpowers or local rival 

nations offer an example of the dilemma. Both countries are better off when they cooperate and avoid an arms 

race. Yet the dominant strategy for each is to arm itself heavily. 
18 In Deadlock game, each player does better defecting no matter what his partner does. Unlike the prisoner's 

dilemma though, it is better for them to both defect than to both cooperate. This is called deadlock because the 
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verification is a key variable). This is to be accomplished by an epistemic transnational 

community that would ideally emerge from scientific cooperation in the area of space 

exploration.19 

The study will assess and compare these two theories and determine the opportunities and 

limitations of exercising arms control in space versus asserting dominance in the space domain 

by a principled nation which would take the lead in establishing realistic behavioral norms and 

enforce compliance as the best means of preserving the stability and sustainability of future 

space activities. This study will argue for the latter case and prove that a space arms control 

agreement will not prove viable or strengthen space stability and sustainability.  

As described by Mutschler, opportunity in the terrestrial arms control arena lies in the 

delineation of the scope of cooperation with the aid of verification procedures acceptable for 

both sides. This opportunity, however, has serious gaps when applied to space. First, as space 

technology is inherently dual-use (i.e. with both civilian and military applications), 

distinguishing space weapons from other space technologies is, as Mutschler himself concedes, 

virtually impossible. Mutschler believes, however, that a purpose-centered definition (i.e. “any 

device purposely designed to damage or destroy an object in orbit or a space-based device 

designed to attack targets on Earth”), combined with the verification of testing of such devices, 

would enable  a response to cheating with appropriate measures. 

 Second, unlike what Mutschler argues, a dominant power (like the U.S. today) does not have 

the most to gain from arms control in space. He contrasts two extremes – arms control and 

unrestricted weaponization – and argues that banning various kinds of space weapons would 

improve the security of all spacefaring states, small and large.  This premise seems also flawed 

as space security is not a zero-sum game and targeted weaponization to gain asymmetric 

                                                 

 

two players will decide not to cooperate. This situation sometimes arises when two countries do not want to 

disarm so fail to reach arms control agreements. 
19 Max Mutschler, Arms Control in Space: On the Conditions for Preventive Arms Control (London: Palgrave 

Macmillian, 2013), 15-19, 210-215. 
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advantages, rather than unrestricted one, is ongoing. This, in turn, argues for more strategic 

approach rather than technology-restricted one only.  

Finally, Mutschler believes that with sufficient knowledge, an actor that seeks superiority 

(again, the U.S.) through weaponization of space will ultimately reconsider such a unilateral 

strategy and turn toward space arms control. Again, this argument has a serious shortcoming in 

assuming that space superiority is achieved only through weaponization. The U.S. is seeking to 

maintain its strategic advantage in space through ensuring that it is prepared for all phases of 

potential conflict as space systems are an integral part of overall U.S. military capabilities. 

Prevention of a conflict through various means, is one of the critical elements. Accordingly, 

limiting the discussion to arms control versus weaponization is misleading.   

That said, testing various counterspace technologies poses a considerable risk for space stability 

and sustainability. Accordingly, the study will seek to determine prospects for countering 

deliberately destabilizing actions, as well as the prospects for compliance and enforcement in 

the architecture of a rules-based space domain. It will seek to identify the proper balance 

between incentives and penalties to effect improved space stability and operational safety.  

The selected political science constructs will serve as the basis for arriving at the research 

outcomes and space policy implications.  

The study begins by investigating the basic tenets of space security of the U.S., China and 

Russia, including key security policy objectives of these nations in this domain (Chapter 2). It 

then details how China and Russia presently use space to project power and the U.S. and 

European responses (Chapter 3). Specifically, this Chapter first reviews, at some length, nuclear 

and ballistic missile-related arms control and export control agreements and associated 

transparency and confidence-building measures (TCBMs). The reason for this comprehensive 

overview is to promote a better understanding of the important lessons/precedents learned from 

these experiences for space governance (summarized in bullet points at the end of section 3.1.). 

The second part of the chapter provides a survey of Russia’s and China’s activities in the 

principal international space-related venues in order to demonstrate how they use space to 

project their soft and hard power globally (section 3.2.). Finally, it looks at the U.S. and 

European reactions to those space arms control initiatives that have been put forward to date 

(section 3.3.). 
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Subsequently, the study examines areas of potential conflict and cooperation, including likely 

tipping points (Chapter 4). The study then proposes how the global space relationship can be 

stabilized in the near-term (Chapter 5). This Chapter first reviews lessons learned from 

terrestrial crisis management (section 5.1.). It then provides a comparative assessment of 

preventive arms control versus Astropolitik as models that can be applied to future space 

activities (section 5.2.), and what risk-mitigating measures and space crisis management tools 

could be realistically adopted by the U.S., Europe, and other allies.  This chapter will also 

offer recommendations on the most effective means of predicting destabilizing behavior and 

putting in place preemptive and deterrence-oriented policy measures to avoid, or better manage, 

future crises.  The key research findings and their relevance to the theoretical argumentation 

are summarized in the conclusion (Chapter 6).  

2. BASIC TENETS OF SPACE SECURITY IN THE U.S., CHINA AND 

RUSSIA 

This chapter investigates the basic tenets of space security exercised by the U.S., China and 

Russia, including key security policy objectives of these nations in this domain.  China’s space 

capabilities are described in greater detail than those of the U.S. and Russia. The rationale for 

this emphasis is that the U.S. and Russia have been employing space for military missions for 

almost six decades. China is a relatively new actor on the scene that aspires to achieve space 

power status, including by fielding a full range of military-relevant space capabilities, which 

challenges the established status quo. An overview of some of these capabilities is aimed at 

providing a sense of the scale of the emerging Chinese threat to a safe and stable space 

environment. 

2.1. SPACE SECURITY IN THE U.S.  

In the U.S., the President decides on space policy and initiatives, which is then implemented by 

various government agencies. Various White House offices, including the Office of Science 

and Technology Policy (OSTP), the National Security Council (NSC) and the Office of 

Management and Budget (OMB), are involved in setting out the implementation of American 

space policy. The Congress is responsible for approving funding for, and oversight of, the space 
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activities of the federal government. Key agencies involved in the execution of space policies 

are listed below. Other bodies (e.g. Department of Homeland Security) are also involved in 

various aspects of space: 

- National Aeronautics and Space Administration (NASA) 

- National Oceanic and Atmospheric Administration (NOAA)  

- Various organizations in the Department of Commerce (e.g. International Trade 

Administration, Bureau of Industry and Security, National Telecommunications and 

Information Administration, National Institute of Standards and Technology. 

- Federal Aviation Administration (FAA) 

- Federal Communications Commission (FCC) 

- Department of Defense (DoD) 

- National Geospatial-Intelligence Agency (NGA) 

- Missile Defense Agency (MDA) 

- National Reconnaissance Office (NRO) 

- U.S. Strategic Command (USSTRATCOM) 

- Army Space and Missile Defense Command (SMDC) 

- Air Force Space Command (AFSPC) 

- Defense Space Council (DSC)20 

The 2003 U.S. Air Force doctrine recognized that air and space are “separate domains”, but are 

“linked by the effects” obtained when used together21.  Accordingly, it has been acknowledged 

that space is a unique environment that can significantly strengthen a state’s security, methods 

of defense and power projection combat, when deemed necessary. Samuel McNiel argues, 

however, that Air Force doctrines do not comprehensively assess how best to employ 

spacepower on its own taking into consideration its different physical, political, and other 

                                                 

 

20 The general source of information for this list of the main space-related decision-making and implementing 

bodies in the U.S. is the website of the Space Foundation. More details about each agency can be accessed at 

their website at: https://www.spacefoundation.org/programs/public-policy-and-government-affairs/introduction-

space/us-government-space-program  
21 “Air Force Basic Doctrine (AFDD 1),” Defense Technical Information Center Online (November 19, 2003): 

4, http://www.dtic.mil/doctrine/jel/service_pubs/afdd1.pdf  

https://www.spacefoundation.org/programs/public-policy-and-government-affairs/introduction-space/us-government-space-program
https://www.spacefoundation.org/programs/public-policy-and-government-affairs/introduction-space/us-government-space-program
http://www.dtic.mil/doctrine/jel/service_pubs/afdd1.pdf
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characteristics.22  Generally, the evolving concept of spacepower is no longer vague as it was 

in decades past. Instead, space has facilitated concrete, tangible benefits, as well as given rise 

to new concerns that the U.S. military, business community and civilian space authorities have 

to manage promptly and effectively.  

Space systems are an integral, not just supporting, component of U.S. military capabilities. 

Space assets give the U.S. a revolutionary upper hand in operations among the world’s military 

powers. The U.S., therefore, strives to maintain its strategic advantage enabled by its 

multifunctional satellites (e.g. GPS constellation) and other systems.  Accordingly, space 

constitutes a medium for protecting vital U.S. security interests as well as a domain to be 

defended and controlled. Controlling space is the main task of U.S. military and a starting point 

for the deployment of spacepower.  Control creates and protects the capacity to operate from, 

or through, space.  Securing control, however, does not necessarily mean constant, or even 

episodic, applications of military force in that domain. In an uncontested environment, control 

can be achieved merely by the capability to access, and use, the domain according to applicable 

legal rules.23 That said, a military presence in space is needed to protect fragile space assets, 

ensure compliance with a legal and governance regime, and enable civil and commercial space 

development.  

Power derived from space has been an enabler for competition, foreign policy, diplomacy and 

military advantage. During President Eisenhower’s eight years in office, he had the difficult 

task of balancing popular support for civil exploration with secret military space developments. 

The success of this balancing act was evident in U.S. rocket, missile and space programs like 

Atlas, Titan, Polaris, and Minuteman, as well as the Corona spy satellite.24 John Kennedy 

transformed the view of the American people toward space. His famous speech at Rice 

                                                 

 

22 Samuel McNiel, “Proposed Tenets of Space Power: Six Enduring Truths,”Air & Space Journal (Summer 

2004), http://findarticles.com/p/articles/mi_m0NXL/is_2_18/ai_n6121459/pg_3?tag=artBody;col1  
23 Everett Carl Dolman, “New Frontiers, Old Realities,“ Strategic Studies Quarterly (Spring 2012), 88-89, 

http://www.au.af.mil/au/ssq/2012/spring/dolman.pdf  
24 The list of programs was taken from Encyclopedia Astronautica: www.astronautics.com 

http://findarticles.com/p/articles/mi_m0NXL/is_2_18/ai_n6121459/pg_3?tag=artBody;col1
http://www.au.af.mil/au/ssq/2012/spring/dolman.pdf
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University in 1962, along with his determination to achieve and sustain U.S. space superiority, 

were embraced by most Americans.  

The Nixon’s Administration witnessed the first U.S. lunar landing. Nixon’s priority, however, 

was to normalize relations with the Soviet Union and China. Ronald Reagan’s “peace through 

strength” strategic policy featured space prominently. He shifted the attention from traditional 

nuclear deterrence to a bold vision of missile defense, his so called Strategic Defense Initiative 

(SDI). 25   Reagan created a separate Space Command within the air force in 1982 and 

developed, among other programs, the “Brilliant Pebbles” anti-missile program to help protect 

the U.S. against the Soviet nuclear threat. Reagan likewise implemented policies to bolster the 

private space industry.26  

After the fall of the Soviet Union, the Clinton Administration used space to establish new 

diplomatic venues of cooperation between the two former adversaries as well as the broader 

international community.27 Under President Bush, the attacks of September 11, 2001, however, 

brought about a complete reassessment of U.S. security policy, including the importance of 

space operations. The new National Space Policy of August 2006 addresses important space-

related principles and guidelines reflecting the growing number of assets deployed in space, 

including the commercial variety.28 

Experts in the military field have divided space activities into four main categories – civil, 

commercial, intelligence and military. 29  Militarily, space can serve as an effective force-

multiplier for sea, air and land operations (i.e. via geodesy, meteorology, communications, 

                                                 

 

25 Taylor Dinerman, “Ronald Reagan’s Space Policy Legacy,” The Space Review (June 7, 2004), 

http://www.thespacereview.com/article/156/1  
26 James Clay Moltz, The Politics of Space Security: Strategic Restraint and the Pursuit of National Interests 

(Stanford: Stanford University Press, 2008), 189-190. 
27 James Clay Moltz, The Politics of Space Security: Strategic Restraint and the Pursuit of National Interests 

(Stanford: Stanford University Press, 2008), 228-238. 
28 “National Space Policy of the Unites States of America,” (August 31, 2006), made available online by 

National Space Society, http://www.nss.org/resources/library/spacepolicy/2006NationalSpacePolicy.htm  
29 Peter L. Hays, James M. Smith, Alan R. Van Tassel and Guy M. Walsh (eds.), Spacepower for a New 

Millennium: Space and U.S. National Security (McGraw-Hill Companies, 2000), 2-3. 

http://www.thespacereview.com/article/156/1
http://www.nss.org/resources/library/spacepolicy/2006NationalSpacePolicy.htm


 

28 

 

navigation, assessment and reconnaissance).30 The ultimate military use of space is treated in 

“Lupton’s Military High-Ground Doctrine”. This doctrine characterizes not only the protection 

and control of space, but establishes the role of space-based ballistic missile defense and ability 

to influence decisively a conflict on the ground.31 This concept has not, as yet, gained broad 

political support in the U.S. 

The 2006 U.S. National Space Policy (NSP) stated that to maximize the functionality of space, 

it is essential for the U.S. to continue to operate and act freely in this domain, and ensure the 

safety of systems that have already been deployed there.32  It also required that new systems 

be developed, as referenced in recommendation 7 of the 2001 Space Commission Report. The 

Space Commission was comprised of experts appointed by the Chairman and ranking minority 

members of the House and Senate Armed Services Committees and by the Secretary of Defense 

in consultation with the Director of Central Intelligence to assess the organization and 

management of space activities in support of U.S. national security.33 

The Obama Administration’s 2010 NSP provided continuity in such themes as the 

encouragement of the responsible use of space and strengthening stability in space. Other 

objectives emphasize expanding international cooperation, cultivating the private sector U.S. 

space industry, and increasing assurance and resilience of mission-essential functions. It 

likewise emphasizes transparency and confidence-building measures (TCBMs).34 It also states 

                                                 

 

30 Peter L. Hays, James M. Smith, Alan R. Van Tassel and Guy M. Walsh (eds.), Spacepower for a New 

Millennium: Space and U.S. National Security (McGraw-Hill Companies, 2000), 247. 
31 Other three Lupton’s military space doctrines are: sanctuary, survivability, and control (see:Peter L. Hays, 

James M. Smith, Alan R. Van Tassel and Guy M. Walsh (eds.), “Spacepower for a New Millennium: Space and 

U.S. National Security (McGraw-Hill Companies 2000), 3-4.) 
32 “National Space Policy of the Unites States of America,” (August 31, 2006), made available online by 

National Space Society, http://www.nss.org/resources/library/spacepolicy/2006NationalSpacePolicy.htm 

 
33 Donald H. Rumsfeld et al., “Report of the Commission to Assess United States National Security Space 

Management and Organization: Executive Summary” (Washington DC, January 11, 2001), 1-35, 

http://www.fas.org/spp/military/commission/executive_summary.pdf  
34 Peter L. Hays, “Spacepower Theory,” in Handbook of Space Security: Policies, Applications and Programs, 

ed. Kai-Uwe Schrogl et al. (New York, Heidelberg, Dordrecht, London: Springer, 2015), 62-64. 
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that space stability and sustainability are vital national interests, signaling that the U.S. is 

willing to use military force if needed to defend its space assets.  

Concerning its shortcomings, some experts point out that the 2010 NSP does not discuss some 

key space-related issues such as U.S. space leadership, the issue of competition versus 

cooperation in space as actors pursue their security and economic interests, or a national space 

transportation policy, and does not provide guidance concerning how to improve a top-level 

management and organizational structure for space.35 

The U.S. National Security Space Strategy (NSSS) and Space Posture Review (SPR) combine 

the goals of the NSP and National Security Strategy (NSS). The May 2010 National Security 

Strategy included an emphasis on, and goals for, space, specifically, leveraging and growing 

space capabilities. It was the first NSS since the Clinton Administration that focused on space 

in such a top-level policy statement.36  

The first comprehensive NSSS was released in February 2011 and was signed by both the 

Secretary of Defense and Director of National Intelligence.  The NSSS states that “an evolving 

strategic environment increasingly challenges U.S. space advantages” and space is “becoming 

increasingly congested, contested and competitive”. Space is viewed as increasingly congested 

due to the amount of space debris, operational and non-operational spacecraft, and the high 

demand for the radiofrequency spectrum. It is more contested with the development and 

deployment of counterspace systems by more nations and non-state actors. Finally, it is more 

competitive primarily due to lower market-entry barriers (NSSS, 2011).37  

To address these challenges, three strategic objectives are delineated in the NSSS: strengthening 

safety, stability, and security in space; maintaining and enhancing the strategic national security 

advantages enabled by space; and stimulating the space industrial base that supports U.S. 

                                                 

 

35 Ibid. 64. 
36 Ibid. 
37 Robert M. Gates and James R. Clapper, “National Security Space Strategy: Unclassified Summary,” 

Washington DC: U.S. Department of Defense and Office of the Director of National Intelligence (January 2011), 

https://fas.org/irp/eprint/nsss.pdf  
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national security.38  These are to be achieved by five strategic approaches: promoting the 

responsible, peaceful, and safe use of space; providing improved U.S. space capabilities; 

partnering with responsible nations, international organizations, and commercial firms; 

preventing and deterring aggression against space infrastructure that supports U.S. national 

security; and preparing to defeat attacks and operate in a degraded environment.39 

Control of space will, therefore, remain a central issue for the U.S. in the period ahead with 

China and Russia as leading concerns. For any potential adversary to confront the U.S. 

successfully, it would have to find ways how to deny or neutralize the U.S. advantage in space.  

China’s space activities, in particular, have generated a number of questions concerning how 

the U.S. would react to a direct attack. The U.S. is assessing targets of importance to the space 

systems of adversaries for such appropriate and proportionate responses, should they be needed. 

To react appropriately, the U.S. is now discussing how the military and intelligence 

communities (joint space operations) can better harmonize to address threats of hostile actions 

in space.40 

2.2. CHINA AND SPACE SECURITY 

China has been developing its military and civilian space capabilities since 1955 and deployed 

its first satellite (Dong Fang Hong-I, 东方红 1) in 1970. Since 2001, Chinese leadership has 

embarked on a far more aggressive space program and built a solid foundation for further 

development of space capabilities. The PRC’s Eleventh Five-Year Plan (2006-2010) 

emphasized the importance of the country’s space program as a main engine for science and 

technological development (including for military applications).41 This, in turn, is designed to 

                                                 

 

38 Ibid. 4. 
39 Ibid. 5-11.  
40 Bob Butterworth, “Limit Military Command of Spy Satellites,“ Breaking Defense (14 September 2015),  

http://breakingdefense.com/2015/09/limit-military-command-of-spy-satellites-butterworth/  
41 Eric Hagt, “Vulnerabilities in Space,” in “China’s Space Ambitions,” China Security 2 (2006): 88, 

http://mercury.ethz.ch/serviceengine/Files/ISN/19640/ipublicationdocument_singledocument/c72395d1-e553-

4163-8197-f121c51df19f/en/china_security2.pdf  
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http://mercury.ethz.ch/serviceengine/Files/ISN/19640/ipublicationdocument_singledocument/c72395d1-e553-4163-8197-f121c51df19f/en/china_security2.pdf
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to advance economic development which, the Chinese leaders believe, is essential for social 

stability.42  

Major achievements included cutting-edge areas such as manned spaceflight and the prospect 

of moon exploration. China has continued to pursue its space ambitions, constantly increasing 

its space budgets that include a large portion for human space activities.43 China, together with 

Russia, are the only countries with capability for human space flights in low Earth orbit. China’s 

human space flight program is already large and experiencing significant growth. Since 2008 it 

has more than doubled, reflecting Chinas ambitions in the area. It is considered a defense 

expenditure as it is managed by the People’s Liberation Army (PLA). 

The PRC has been fielding a range of new capabilities in the course of the ongoing 12th five-

year plan (2011–2015).44 They are delineated in the 2011 Chinese space white paper and 

include: space transportation system; Earth observation, communication and broadcasting, 

navigation and positioning, and scientific and technological test satellites; human spaceflight; 

deep-space exploration; space launch sites; space TT&C; space applications; space science; and 

space debris.45 

Between 2000 and 2007, the Mainland doubled its defense budget, which in 2007 

conservatively totaled $44.7 billion.46  Between 2005 and 2014, the official military budget of 

China grew at some 9.5 percent annually (in inflation-adjusted terms). The published military 

budget, however, omits several major categories of expense (e.g. procurement of foreign 

weapons and equipment, and research & development). The U.S. Department of Defense 

                                                 

 

42 Office of the U.S. Secretary of Defense, Annual Report to Congress: Military and Security Developments 

Involving the People’s Republic of China 2014 (Washington, DC, 2014), 17, 

http://www.defense.gov/Portals/1/Documents/pubs/2014_DoD_China_Report.pdf  
43 “Profiles of Government Space Programs,” Euroconsult (2014), 43. 
44 Dean Cheng, “China’s Military Role in Space,“ Strategic Studies Quarterly (Spring 2012): 55-77, 
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45 Information Office of the Space Council. China’s Space Activities in 2011 (trans.). Beijing, 2011. 
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estimates that China’s total military-related spending for 2014 (using 2014 prices and exchange 

rates) exceeds $165 billion U.S. dollars (USD). According to the U.S., China is investing in 

capabilities designed to defeat adversary power projection and counter third party operations – 

including those of the U.S.47  Investments in China’s military space program could provide 

Beijing with an asymmetric capability in a potential regional conflict with the US.48  

 

Figure 2: Comparative table of official defense budget of China and other regional powers (Source: 

Annual Report to Congress: Military and Security Developments Involving the People’s Republic of 

China 201549) 

China’s space program is largely non-transparent and it is difficult to navigate Beijing’s 

organizational and bureaucratic structures involved in space activities. This is not only the result 

of bureaucratic complexity, but also the multiple renaming, restructuring, and relocation of 

space-related offices and institutions and the creation of new entities related to its expanding 
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Involving the People’s Republic of China 2015 (Washington, DC, April 2015), 

http://www.defense.gov/Portals/1/Documents/pubs/2015_China_Military_Power_Report.pdf  
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49 Office of the U.S. Secretary of Defense, Annual Report to Congress: Military and Security Developments 

Involving the People’s Republic of China 2015 (Washington, DC, April 2015), 
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space program. 50  There is no policy line separating China’s military and civilian space 

programs. Although some of China’s space programs are civilian, many of its space systems, 

including communications, navigation, meteorological, and imagery systems, are “dual use” 

with military applications.51  

As referenced at the beginning of Chapter 2, China is a one-party, authoritarian state. Naturally, 

this heavily influences decision-making related to space. The Chinese Communist Party (CCP), 

the government (headed by the State Council), and the military (the People’s Liberation Army, 

PLA) form the three major systems (系统，xitong) that govern the country, with the CCP (and 

its Central Committee) having the ultimate power.52 The State Council oversees national space 

affairs through its ministries and manages related funding decisions. It also issues the five-year 

space plan (a government White Paper) laying out mid-term national space strategy. The State 

Administration on Science, Technology and Industry for National Defence (SASTIND), 

established in 2008 (formerly the Commission on Science, Technology and Industry for 

National Defence, COSTIND), represents the State Council’s main administrative body for 

coordinating and managing defense and aerospace activities. SASTIND has become part of the 

Ministry of Industry and Information Technology (MIIT) and is not, therefore, under the direct 

authority of only the State Council .53 

Beijing charged the China National Space Administration (CNSA), part of the COSTIND, with 

developing and fulfilling China’s national space policies, managing national space science, 

technology and industry, as well as international engagement in this domain.54 CNSA was 

established in 1993 by the State Council (together with the China Aerospace Corporation, CAC, 
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now restructured as CASC and CASIC). It appears to be an entity with limited authority (as it 

is not, for example, in charge of the five-year space plan) and serves as the public relations 

entity for China in international venues and acts as a liaison office between SASTIND and the 

Chinese space industry. Another entity officially under SASTIND (although in fact run by the 

General Armament Department (GAD) of the PLA) which seems to have more political sway 

is the China Satellite Launch and Tracking Control General (CLTC). It directly controls and 

oversees the country’s space missions and projects, including its launch infrastructure (i.e. 

launch sites and the hub of China’s telemetry, tracking, and control (TT&C) network).55 

The above –referenced General Armaments Department (GAD) of the PLA, one of the four 

departments of the PLA operating under the control of the Central Military Commission (CMC) 

of the CCP56, is a powerful entity and manages the procurement and acquisition of weapon 

systems for the PLA as well as secures core capabilities of the Chinese defense industry. 

Besides being the industry’s main customer, GAD is also a regulatory body (together with 

SASTIND/MIIT). It issues defense industry regulations and monitors their implementations, 

allocates R&D funds through research programs (e.g. the State High-Tech Development Plan, 

国家高技术研究发展计划, also known as 863 program), and determines which entities will 

be engaged in such research.  

It is likewise directly responsible for the development of military space capabilities. 

Interestingly, GAD also manages The China Manned Space Engineering (CMSE) Office, which 

is the bureau of an ad hoc LSG or lingdao xiaozu, a small group that serves as a mechanism for 

top-level decision-makers to discuss sensitive issues, build consensus, and establish a 
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framework for the general path forward for subordinate administrative bodies. It was 

established to manage the Shenzhou manned spaceflight program.57 

It is not completely clear from the State Council’s space policy white papers of 2000, 2006, and 

2011, what future space activities will constitute. Although China’s civilian space activities are 

on wide display, Beijing is also engaged in a robust counterspace program that remains largely 

covert. Space capabilities enable the PLA to project military power to, and through, space.  

The PLA operates many of China’s satellites and all terrestrial launch and support facilities. 

Civilian space applications are integrated into the country’s more important military goals and 

strategies.58  For this and other reasons, Kevin Pollpeter, a China space expert, believes that 

the country’s space program will ultimately create new tensions in U.S.-China relations and 

increasingly be a focus of high-level US policy attention.59 

China’s Satellites 

Between 1995 and 2005, China launched some 39 satellites, 75 percent of which were after 

2000.60  As of 2014, China had some 100 active satellites in orbit (some 146 if including non-

active satellites in orbit), as compared to roughly 10 in 2000.61 Although some of the satellites 

were designated for civilian purposes, their dual-use character also permits them to be used for 

military purposes. The satellites are operated directly by the Chinese Communist Party (via 

government agencies), the PLA, or ostensibly private companies (but most often government-
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controlled).62 Many of the satellites are built by the China Aerospace Science and Technology 

Corporation (CASC), and China Aerospace Science & Industry Corporation (CASIC), both 

state-owned enterprises with close ties to the PLA. The satellite series include Dong Fang Hong 

communications satellites, Fengyun weather satellites, Shiyan science exploration satellites, 

Ziyuan remote sensing satellites, Beidou navigation satellites, as well as other types of 

satellites.63 

Those satellites already launched include, for example, a communication satellite ChinaSat-22, 

which is believed to be part of PLA’s command, control, communications, computers, and 

intelligence (C4I) system under the name Feng Huo-2.64 China’s traditional remote sensing 

satellites are the Ziyuan series, which provided the country with its first near-real time 

surveillance capability.65 The four new series of remote-sensing satellites introduced since 

2000 -- the Gaofen, Yaogan, Huanjing, and Tianhui satellites -- are an addition to legacy 

satellite series such as the Ziyuan and Fengyun satellites.  

The stated resolutions of the images is one to thirty meters and can image in the visible, infrared, 

and multispectral ranges. The Yaogan remote sensing satellites and Huanjing satellites (small 

satellite constellation for disaster warning, recovery, and response) use synthetic aperture radar 

(SAR) that can image through cloud cover and at night. SAR satellites constitute a core 

component of militarily-relevant surveillance architecture supporting over-the-horizon 

targeting of surface assets as they create an image of maritime and ground-based targets through 

microwave transmission. Certain Shijian (Shijian-6) and Yaogan (Yaogan-9) satellites also 
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reportedly have electronic intelligence capabilities.66 A recent launch occurred in November 

2015, when China launched Yaogan 29, the likely successor of the Yaogan 1, Yaogan 3, and 

Yaogan 10 satellites (most likely carrying high-resolution radar mapping instruments for all-

weather reconnaissance).67 

China’s Haiyang-1A and 1B oceanographic satellites, launched in 2002 and 2007, respectively, 

can be used both for disaster and maritime resources-related management, as well as for military 

(mainly naval operations). Haiyang-2A, the first of a new series of oceanographic satellites, 

originally scheduled for launch in 2009, was deployed in 2011.68  

Space-based systems enable network-centric warfare capability as they equip the soldiers with 

a common operating picture enhancing significantly situational awareness. China’s Dong Fang 

Hong, Fenghuo-1 (also known as Chinasat-22) and Shentong systems provide China with 

sophisticated communications satellite capability.69 As most of China’s tracking, telemetry, & 

control (TT&C) networks are located in the PRC, Chinese ground-based stations can only 

maintain communications with any mission for some 12% of an orbit.70 To bolster its coverage, 

China launched its first data relay and tracking satellite in April 2008.71 Three Tianlin satellites 

placed in orbit by 2012 relay communications and data between satellites and ground stations 
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globally (from any position of the satellites or the location of the ground unit) and increased 

Chinese coverage to over half of each orbit.72  

China’s indigenous satellite navigation and positioning system, known as the Beidou (or 

Compass) System, is planned to provide a global service (similar to the U.S. GPS system) with 

35 satellites in medium Earth and geosynchronous orbits, with positioning accuracies less than 

10 meters. With the use of a nation-wide system of differential Beidou, accuracy will improve 

to one meter. The Beidou project formally began in 1994. The first satellite was launched in 

2000, and the 21st satellite was put in orbit in February 2016 (see Figure 3 below). Regional 

coverage for China and several other Asian countries was achieved in 2012 and global coverage 

is planned for 2020.73 
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Figure 3: China’s Beidou and U.S. GPS Navigation Satellite Systems (source: AGI) 

Launch Capabilities 

The PRC has different types of space launch vehicles associated with its Long March (LM) 

Series.  The Long Mach is its primary expendable launch system family. China is continuously 

strengthening the construction of space transportation systems, further improving the 

completeness of LM launch vehicles, enhancing access to space, and developing a new 

generation of launch vehicles and upper stages. Between 2011 and 2013, 52 known launches 

have been conducted (three less than the U.S. in the same period).74 The Long March (LM) 

launch vehicles entered the commercial market in 1985, and as of June 2012, carried out 34 

commercial launches. China is developing a new generation of launch vehicles and upper stages 
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– LM-5 (GTO capacity of 6 – 14 tons), LM-6 (light and responsive liquid launch vehicle, launch 

capacity for 700 km SSO is some 500 kg), and LM-7 (medium-size launch vehicle, launch 

capacity some 13.5 tons into LEO and 5.5. tons into SSO).75  LM-5 and LM-7 are to become 

the pillars of China’s space program.76  

The new generation of rockets are designed to meet China’s launch requirements for the next 

30-50 years, provide greater reliability/adaptability, and more environment-friendly engines. 

The new generation of LM vehicles has been designated the LM 5, 6, and 7. The LM-5 will be 

used to launch the heaviest payloads into orbit (e.g. China’s planned large space station, or 

larger communication and remote sensing satellites). The LM-7 will be a medium-lift rocket 

that will be used to ferry supplies to the space station. The LM-6 is a light launch vehicle 

intended to launch payloads of up to one metric ton into orbit.77  
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Figure 4: Part of Long-March Rocket Series (source: china.org.cn78) 

China operates three launch facilities.79 Moreover, China completed construction of its fourth, 

and largest, spaceport on Hainan Island (Wenchang Satellite Launch Center) that will facilitate 

China’s goal to build a space station by 2022. The first launch from this new site is to be 

conducted in 2016. China’s space launch sites are depicted in Figure 5 below.  The Chinese 

have likewise developed a mobile launch capability, the solid fuel rocket Pioneer-1 (开拓者

kaituozhe).80 The two versions of the Pioneer, the KT-1 and the KT-2, are well-suited for 

military purposes, including launching small satellites. The KT-1 (DF-21) is believed to have 
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carried out the January 11, 2007 ASAT test (described in more details below). KT-1 can carry 

satellites that weigh less than 100 kg, while the KT-2 can carry up to three 100kg payloads or 

one 400 kg payload.81  

 

Figure 5: China’s Space Launch Sites (source: The Economist82) 

In 2004, China succeeded in reducing the period for launch preparation from 45 to 23 days.83 

These improved launching skills may potentially facilitate multiple ASAT attacks, a more agile 

pace of placing satellites into orbit and a greater opportunity to impede the tracking of mobile 

launchers.84 China is also developing the Kuaizhou and LM-11 solid-fuel launch vehicles that 
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enable the rapid replacement of small satellites. They also will enable the Chinese military to 

be more responsive in replenishing or augmenting their satellite architecture, including in a 

potential conflict scenario.  

Since the beginning of the space age, the U.S. and former USSR (Russia) have accounted for 

half of total global launches. Since 2010, however, China is now on a similar level in number 

of launches (and Europe remains at a steady state of 5-10 launches per year), see Figure 185. 

Moreover, China has been working on building a comprehensive space-tracking network for its 

military that includes: ground-based and sea-based stations86 ; remote stations in Pakistan, 

Kiribati, Kenya and Namibia; and agreements for cooperation in space with various other 

countries.87 The continuous upgrading of Chinese capabilities is being taken into account by 

U.S. military planners with some alarm. 

 

Figure 6: Number of successful space launches, 1997-2013 (source: OECD88) 
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Direct Ascent ASAT Systems 

The Chinese began to study ASAT technologies as early as 1971 after the testing of such 

capabilities by the U.S. and the Soviet Union. A more serious R&D program to develop ASAT 

technologies was launched in mid-1980s. These technologies had their most prominent test in 

January 2007, when China destroyed an aging weather satellite with a ground-based missile. 

Several other tests, during which no target was hit, also occurred in 2005 and 2006.89 

In January 2007, China used a direct-ascent, kinetic-kill ASAT missile launched from its 

Xichang Space Center in Sichuan province to shoot down its inactive weather satellite, Feng 

Yun 1C (see Figure 7 below). Ground-based radars guided the launch vehicle with a warhead 

to its target which was intercepted at an altitude of 865 km (537 miles). The PRC failed to 

provide early warning about the test and the PRC’s Foreign Ministry did not address the issue 

until 12 days later, on January 23.90 
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Figure 7: China’s 2007 ASAT test five minutes after the intercept (source: AGI) 

The January 2007 test had devastating consequences for the space environment as it increased 

dramatically the amount of space debris orbiting the Earth.  It gave rise to over 2,500 trackable 

space debris, and tens of thousands of debris larger than 1 cm, increasing the overall amount of 

existing space debris by 20%. Most of the debris from this test will keep orbiting around the 

Earth for centuries.  

In the way of comparison, in 1985, the U.S. Air Force conducted an ASAT weapons test against 

an American satellite by a missile launched from a high-altitude F-15 aircraft. The equivalent 

of one-ton of kinetic energy produced over 250 pieces of trackable debris, one of which came 

within one mile of the international space station fourteen years later in 1999.91 It took some 

17 years for that debris field to completely deorbit.92 Experts estimate it will take roughly a 
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century for this constellation of approximately 40,000 pieces of space debris from the 2007 test 

to clear out of Low Earth Orbit (LEO). 

As Desmond Ball of the Australian National University pointed out, such a capability is 

available to any country with intermediate-range ballistic missiles (IRBM) or satellite launch 

vehicles, and a long-range radar system, including those of Japan, India, Pakistan, Iran and 

North Korea.93 Chinese kinetic ASAT capabilities pose several risks, including debris fields, 

the ability to attack another country’s satellites and inadequate intelligence concerning China’s 

ASAT capabilities.  

The debris created by the 2007 ASAT test alone could damage some 700 spacecraft over the 

next two decades.94 Direct-ascent weapons can threaten satellites in LEO that come within 

range of associated ground-based radar tracking stations. Accordingly, polar-orbiting satellites 

and aircraft, which are used for monitoring the Earth, are likewise vulnerable to such a weapon. 

Satellites in such an orbit usually move in a near-circle at about 1000 km (600 miles) above 

earth and each orbit takes roughly 100 minutes.95 These include, for example, photographic 

intelligence (PHOTINT), imaging satellites (e.g. US KH-11s) and electronic intelligence 

(ELINT) satellites.96 Beyond the U.S. and Russia, certain European countries, Israel, India and 

Japan also possess reconnaissance satellites in LEOs vulnerable to direct-ascent ASAT 

missiles.  

The January 2007 ASAT test demonstrated the improving capabilities of China’s technology, 

as the missile hit the target while rising, not during its descent (the latter being a somewhat 
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easier task).97 Between 2005 and 2014, China has conducted seven tests of direct ascent ASAT 

systems.98 Besides the one conducted in January 2007, at least two others resulted in the 

destruction of a target. Experts believe that China can not only reach low-Earth orbit (LEO), 

but also the precious geostationary orbit (or GEO). The May 2013 Chinese test of a direct-

ascent anti-satellite weapon traveled into the vicinity of geostationary orbit, an orbit some 

36,000 km above the Earth. This test99 created a new echelon of alarm in the United States. 

Indeed, this demonstration of ASAT capability, and others like it, helped catalyze an 

extraordinary segment on one of America’s most watched and respected news programs, “60 

Minutes”, called “the Battle Above” in April 2015. This televised segment offered new insights 

regarding the determination of the U.S. to protect the space environment from purposeful 

disruption by other space-faring nations.  This altitude threshold, reflected in the 2013 test, 

was likely perceived by U.S. Air Force Space Command as a kind of “red line” concern, as 

some of America’s most costly, complex and capable intelligence-related space assets are in 

geostationary orbit and were earlier perceived to be basically safe from attack. There is also 

evidence that the PLA is also pursuing the development of co-orbital ASAT weapons capable 

of following and destroying a target when deemed necessary.100 

Electronic Warfare/Directed Energy Counterspace Technologies  

Electronic warfare is a military action involving the use of electromagnetic and directed energy 

to control the electromagnetic spectrum or to attack an enemy.101 Satellites are connected to 

ground stations via electromagnetic links. These links are based on radio frequency (RF) or 
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optical segments of the electromagnetic spectrum. Such links are vulnerable to disruption by 

directed energy counterspace weapons such as lasers, high-powered microwave, and particle 

beam weapons.102  Lasers at lower power levels can temporarily blind the imagers of a remote 

sensing satellite. High-energy laser can degrade, or even destroy, sensitive components of 

satellites such as optical sensors.103 

China has made considerable progress concerning R&D related to directed-energy weapons 

since the 1980’s. The program is said to be funded under the national “863 Program”. This 

prestigious Chinese program is primarily used for dual-use high-technology research. It was 

established in 1986 to advance China’s military modernization efforts.104 Officially managed 

by the Ministry of Science and Technology, this government agency is an important source of 

funding for defense technology research. The People’s Liberation Army General Armaments 

Department (PLA GAD) manages select aspects of the 863 Program. The first phase of the 

program concluded in 2001 and a second phase of the program was approved until 2017 by the 

China’s State Council in 2002.105 

As the 2006 Pentagon report on China acknowledged (but did not confirm), China possesses at 

least one ground-based laser as part of its satellite attack systems.106 A 2006 Defense News 

article suggested that China tested a ground-based laser against a U.S. spy satellite.107 Despite 

the fact that Donald Kerr of the National Reconnaissance Office indicated after the test that the 
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U.S. satellite did not sustain any damage,108 and that it was only ‘illuminated’ not ‘blinded’,109 

it is likely that the PLA may already have the capability to compromise U.S. satellites and 

spacecraft.  

China is also researching radio frequency (RF) weapons. RF weapons (also known as directed 

energy weapons), use electromagnetic energy on specific frequencies to disable electronic 

systems. They are basically less sophisticated (i.e. low-voltage) version of high-power 

microwave (HPM) weapons. They can be ground-based, space-based, or employed on missiles 

to temporarily or permanently disable electronic components through overheating or short-

circuiting.  RF weapons are useful in achieving a wide spectrum of effects against satellites in 

all orbits. At the same time, as these systems affect the electronics of satellites, it may be more 

difficult to evaluate the success of an attack since no debris would be produced.110 

At higher power levels, satellite electronics can be overloaded and damaged. At lower power 

levels, the electronics can be temporarily overloaded (i.e. for jamming purposes).  RF weapons 

systems can put at risk geostationary satellites at an altitude of 36,000 km. These satellites 

include mostly communications, missile launch detection, early warning, navigation, and 

positioning systems. Key US military support systems, such as the Ultra High Frequency (UHF) 

communications satellites and GPS navigation and positioning satellites (orbiting at an altitude 

of 19,300 km), are especially vulnerable to RF attacks. GPS, in particular, can be easily jammed 

due to the attenuation of the signal over the 12,500-mile distance between the satellites and 

Earth. As a result, even low-power jammers can achieve effects over long distances. 
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As electronic attacks are generally temporary, China could selectively use EW at decisive 

moments, including EA on ground-based facilities.111 It is likely that the PLA is able to, at least 

temporarily, disrupt U.S. air defense systems. It could also help to disguise the location of PLA 

forces. Jamming the space-based component of a ballistic missile defense (BMD) system could 

reduce surveillance and acquisition tracking systems, or disable them completely.112 

Other weapon concepts include a nuclear detonation (banned by the 1967 Outer Space Treaty, 

however) creating an electromagnetic pulse, or manned platforms (including a space plane). 

Co-orbital Counterspace Technologies  

Chinese researchers also discuss the use of co-orbital counterspace technologies. Co-orbital 

satellites approach another satellite in order to interfere with, disable, or destroy it. They do not 

have to be dedicated to the counterspace role and can also serve legitimate peacetime functions. 

According to the 2012 U.S. Department of Defense report, China is capable of increasingly 

complex close proximity operations.113 An example of  this capability was showcased in a 

series of manoeuvers that took place in June – August 2010 between the Shijian-12 (secret S&T 

research satellite) and Shijian 6-F satellites in 2010 that resulted in a slight change of the 

original orbit of the latter spacecraft. It demonstrated that China possesses satellite inspection 

and orbit-to-orbit ASAT capability (not producing a debris field).114 

Cyber Operations  

Cyber attacks against satellite computer systems is of great concern. The PLA understands this, 

having observed the U.S. operating in the Balkans, Afghanistan and Iraq and the role played 
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by, information-related technologies, including those that are space-based. 115  Cyber 

capabilities designed to achieve information dominance through counter-command, control, 

communications, computer, intelligence, surveillance, and reconnaissance (C4ISR) operations, 

are being carefully examined.116 Space-to-ground communications links and ground-based 

satellite control facilities represent an attractive target for cyber exploitation.  

Cyber attacks by China against U.S. systems have been reported, including against the 

command and control system of Landsat-7 in 2007 and in 2008 and Terra Earth observation 

system (EOS) in 2008.117 Access to satellite’s controls could enable an attacker to damage or 

even destroy the satellite. The attacker could likewise deny, or degrade, or otherwise manipulate 

the satellite’s transmission. High-level access could reveal the satellite’s capabilities or 

information (e.g. imagery). Terrestrial or space-based networks can also be spied upon, or 

compromised, by a cyber attacker. 

Implications 

China’s space technology is advancing rapidly and, in the near-term (if not presently), will be 

able to support modern military maneuvers and tactics. Moreover, some technologies, such as 

satellite imaging systems, can be acquired commercially, making it easier for China to procure 

more comprehensive space systems without having to develop them indigenously.118 
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China’s 2006 Defense White Paper underscored that an informationalized strategy is a 

precondition to winning a regional conflict and enhancing the country’s status as a regional 

leader. Among the PLA’s overall military goals are: working within international norms; 

undertaking assertive actions if sovereignty claims need to be protected and; preparing to 

prevent de jure Taiwan independence, including interference by a third party.119 

The most likely objectives of the PRC’s military space programs are:  

- Developing an asymmetric military capability in space to counter superior US conventional 

military capabilities. 

- Gaining a capability to disrupt command, control, communications, computers, 

intelligence, surveillance and reconnaissance (C4ISR) of US and allied military forces at 

decisive moments during a conflict or the lead up to same.  

- Creating an ability to deny access of potential adversaries to space, including several 

different anti-satellite capabilities. 

- Display space-enhanced power projection capabilities, while advocating space arms control 

treaties that China can promptly violate. 

- Demonstrating to the Chinese people the advanced nature of the country’s scientific and 

technological development, thereby fueling greater nationalism and loyalty (read control). 

- Bolstering China’s prestige abroad in keeping pace with the more established space powers 

(e.g. US, EU, and Russia)120. 
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- Focusing on ‘space support’ and ‘force enhancement’121 (as defined by the US military) in 

the near-term, via building new venues for a “borrowing, building, and buying” strategy 

with the ultimate goal of indigenous development122. 

Due to the opaqueness of China’s space program, it is somewhat unclear which weapon systems 

have been, or might be, considered formal programs. 123  China’s increased space-related 

investments, however, have already contributed to its military C4ISR capability. 124   The 

communications satellites, could, for example, provide valuable assistance in the event that 

China was to land ground forces during a potential conflict with Taiwan or on Japan’s Senkaku 

Islands. Imagery intelligence produced by remote sensing satellites can track the locations of 

enemy forces. Navigation and positioning satellites can provide important inputs for power 

projection.125  

Ashley Tellis, an expert on Asian strategic issues, believes that China’s growing ASAT 

capabilities are part of China’s larger strategy to be positioned to confront superior U.S. 

capabilities.126 Dean Cheng, another China expert, suggests that the overall military space 

program promotes China’s “zonghe guojia liliang”, or “comprehensive national security” and 

can serve as a potent diplomatic tool. The program is also a valuable new source for science 

and technology as well as the training of skilled professionals, which can boost China’s broader 

economy. Concrete examples of these benefits are satellite sales to Nigeria and Venezuela, the 
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sharing of satellite data, and China’s membership in the Asia Pacific Space Cooperation 

Organization.127 

2.3. SPACE SECURITY IN RUSSIA 

Russia has been seeking to strike a balance between reliance on Soviet-era programs and 

launching new ones that are accompanied by some risks. Russia’s space security policy reflects 

the desire to reestablish its space superpower legacy as it emerges from the difficulties it faced 

in the 1990s when the space sector suffered extensively from the political and economic 

turmoil.  

Following the fall of the Soviet Union, Russia lost much of its ability to engage in research and 

development (R&D) activities in military space due to its sharp GDP decline between 1991 and 

1996, and the 1998 financial crisis. These resulted in sharp decreases in the defense and space 

budgets. Russia proceeded to commercialize its launchers, mainly through joint ventures with 

the West, to preserve its space power status.  

As the West relied on Russia in a number of ways, Western funds basically financed the entire 

Russian civil and military space program for a period of time. The ISS, for example, was 

dependent on Russia’s operation and maintenance, commercial Russian launchers kept launch 

prices lower which enabled the competitiveness of Western commercial satellites, and the U.S. 

was dependent on Russia for a number of space-related components, including plutonium 

batteries for U.S. deep space probes and rocket engines (the RD-180) for their Atlas rocket.128  

In the 2000s, space became one of the symbols of Russia’s economic and industrial recovery.129 

Not sufficiently opened to the free market, however, its space industry has faced significant 
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impediments and setbacks. Russia’s annexation of Crimea and their invasion of Ukraine, 

resulted in the deterioration of its relations with the West, including a ban by the U.S. Congress 

on future U.S. government procurement of the Russian-made RD-180 engines used in their 

Atlas 5 rockets, as well as international sanctions imposed on Russia, affecting Russia’s 

finances as well as its image as a reliable space partner. The situation was exacerbated in 2014 

by falling oil prices and the crash of the Ruble. By the end of 2014, as the Russian economy 

went into recession, the Russian space program faced a serious budget crisis, increasing the cost 

of all projects by an average of 27 percent.130 

Russia continues to rely heavily on launch capabilities (including the ability to send humans to 

outer space). It has a versatile fleet of launch vehicles and a distinguished history of launching 

satellites of different mass to various orbits. With the retirement of the U.S. space shuttle, 

Russia has become the only country with the capability to send astronauts to the International 

Space Station (ISS). It is yet to be determined which way will Russia choose to go in building 

back their space-related global image. 

Russia’s Framework for Space-related Activities 

The objectives of Russia’s space policy are broadly defined in the Federal Space Program 

(FSP). Another document relevant to describing the direction of Moscow’s space priorities is 

entitled “The Outlines of the Russian Federation Policy in the Field of Space Activities for the 

Period until 2020 and Further Perspective” adopted by Russia’s Security Council in 2008. It 

seeks to capture the nation’s principal goals in space research and utilization, including 

international cooperation.131 It should be noted that the evolution of Russia’s Security Council 

into an increasingly assertive body providing a significantly strengthened role for the President 

                                                 

 

130 “Russian space program: a decadal review (2010-2019,” RussianSpaceweb.com, 

http://www.russianspaceweb.com/russia_2010s.html 
131 Yuri Makarov and Dmitry Payson, “Russian Space Programmes and Industry: Defining the New Institutions 

for New Conditions,” Space Policy 25 (2009): 90. 



 

56 

 

in overseeing military affairs (resembling the Central Executive Committee of the Soviet 

Union), reflects the country’s slide to an increasingly non-democratic system.132 

The FSP establishes the basic guidelines for understanding Russia’s civilian space activities. 

The FSP is defined via the Russian Law on Space Activity (the legal framework for space-

related activities). It identifies space technologies and user requirements in accordance with 

national scientific and economic needs. The FSP for 2006 – 2015 was approved on 22 October 

2005.133  The overarching goals were to: develop, complete and support Russia’s satellite 

constellation (including remote sensing, hydrometeorology, ecological and emergency 

monitoring); employ effectively the Russian segment of the ISS; secure a functional Russian 

component of the international satellite rescue system COSPAS-SARSAT; support the 

Baikonur cosmodrome; and develop new-generation launch systems.134 In 2014, a new FSP 

for years 2016-2025 was drafted by the Russian Space Agency, Roskosmos, requesting 2.4 

billion rubles. This budget was reviewed, however, at the end of 2014, due to the financial crisis 

referenced above, and the costs of the new FSP were cut by some 1.5 trillion rubles.135 

The FSP also places emphasis on military applications and underscores the security-related 

priority accorded to the space program. It is, therefore, not surprising that a large portion of the 

funding for the space programs emanates from the Ministry of Defense.  Although FSP 

“priority space activities” include monitoring of the environment and terrestrial space, 

controlling emergencies and ecological disasters, exploring Earth’s natural resources, as well 

as providing federal and local executive agencies with geophysical (including 
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hydrometeorological) information, the main emphasis has been directed toward building space 

launch vehicles and navigation systems.  

As Russia’s economy began to improve in 2000s (except during the global financial crisis which 

led to a negative growth rate of -8.7% in 2009), Moscow started to be more assertive in their 

foreign policy goals, as well as domestically. The government’s heavier involvement in space 

and defense industrial complexes got underway. It included adoption of the Federal Program 

on Reform and Development of the Defense-Industrial Complex in 2001, a new industrial 

strategy of 2005 which identified the aerospace industry as one of key sectors that should be 

under government control, and the Strategy for the Development of the Space Industry of July 

2006. The stated goal was to enhance the industry’s competitiveness on global markets. 

Russia’s space industry was, at the same time, redirected to manufacturing for the national 

armed forces. In addition, the space and defense industries were put under the supervision of 

the newly created Military-Industrial Commission (Voenno-promyschlennaia komissiia or 

VPK). This set of reforms, however, did not prove entirely successful (including some major 

failures, such as the loss of geodesy satellite Geo-IK and dual-use communication satellite 

Meridian in 2011). 136  

The Structure of Russian Space Institutions 

Russia’s President is ultimately responsible for the country’s overall space policy as well as its 

direction. The federal government implements the space policy through the coordination of 

various federal bodies and institutions.  It likewise oversees the development of industrial 

infrastructure and activities related to space, as well as for international cooperation and 

carrying out related agreements.  

The two principal Ministries involved in space programs and policy are the Ministry of Defense 

and Ministry of Finance. The latter, together with Ministry of Economy, approve the budget 
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proposals of the Russian Space Agency (Roscosmos).137 The Ministry of Defense is in charge 

of the military space program, including EO, ELINT (Electronic Intelligence), SIGINT (Signals 

intelligence), telecommunications and military launches. The GLONASS program is the 

responsibility of both Ministry of Defense and Ministry of Industry and Commerce. The 

Ministry of Natural Resources and Ecology oversees the Federal Service of Russia on 

Hydrometeorology and Environmental Monitoring (Roshydromet), a government organization 

responsible for meteorological aspects of space.  It provides information to federal authorities, 

economic sectors, defense organizations and the public. The Scientific Research Center of 

Space Hydrometeorology “Planeta” (SRC Planeta), which is part of Roshydromet, specializes 

in EO-related activities.  

The nation’s civilian space activities are supervised by Roskosmos. It operates as a State 

customer of the Federal Space Program (FSP), the major component of the civil space program. 

Accordingly, the Agency orders the required hardware (e.g. spacecraft, launchers) and various 

services provided by industry. Roscosmos, as a federal executive body, implements national 

policy, regulates space-related activities, supplies state services, administers space assets, 

manages international cooperation  (via joint space projects and program), as well as the 

activities of rocket and space industry entities related to military space technologies and 

missiles.138 

The Agency, established in September 1992, is one of twenty-eight federal agencies, and 

possesses the status of a Ministry. It has the authority to conduct negotiations and sign contracts 

with foreign partners directly. It likewise issues licenses for space activities. 139  As a 

procurement agency, Roscosmos has substantial influence over the operation of industrial 

enterprises. At the same time, most of these enterprises are state-controlled, and their activities 

                                                 

 

137 Doug Messier, “Perminov: Roskosmos Budget Looks Good for 2010, ” Parabolic Arc (December 30, 2009), 

http://www.parabolicarc.com/2009/12/30/perminov-roscosmos-budget-good-2010/  
138 Roscosmos also coordinates all activities relating to the Baikonur Cosmodrome (source: “Ground Facilities,”, 

NASA, http://www.nasa.gov/mission_pages/station/behindscenes/index.html) 
139 “Federal Space Agency,” European Space Agency Website, last updated March 1, 2006, 

http://www.esa.int/About_Us/ESA_Permanent_Mission_in_Russia/Federal_Space_Agency  

http://www.parabolicarc.com/2009/12/30/perminov-roscosmos-budget-good-2010/
http://www.nasa.gov/mission_pages/station/behindscenes/index.html
http://www.esa.int/About_Us/ESA_Permanent_Mission_in_Russia/Federal_Space_Agency


 

59 

 

are coordinated by the State Property Ministry. Accordingly, there exists the potential for 

overlapping mandates and bureaucratic disconnects.  

With regard to Russia’s military space activities, Russia’s Aerospace Defense Forces (Voiska 

Vozdushno-kosmicheskoj Oborony or VVKO), established in December 2011 -- replacing the 

autonomous space forces (Kosmicheskie Voiska or KV) established in 2001 (which were based 

on the model of the Soviet-style military space forces (Voenno-kosmicheskie Voiska or VKS) 

created in 1992) -- are responsible for detecting ballistic missile launches, intercepting ballistic 

missile warheads, monitoring space objects and identifying threats in and from space, carrying 

out spacecraft launches, and maintaining military satellites and their launch infrastructure.  

The VVKO consist of the Russian Space Command, the Air and Missile Defense Command, 

the Plesetsk Cosmodrome, and the weapon arsenal (Russia’s Ministry of Defense). These four 

components are to enable a unified command and force structure that can achieve strategic 

advantages in space to ensure national security and advance Russia’s military, economic and 

social interests.140 

Key Industry 

Generally, space-related industrial enterprises are state-owned and, accordingly, are controlled, 

operated, and funded, by the government. Most of the state-owned companies are so-called 

state unitary enterprises as defined in the Federal Law No. 161-FZ “On State and Municipal 

Unitary Enterprises” approved by the Duma and signed by President Putin in 2002. Their assets 

belong to the federal government, a Russian region or municipality. This centralized 

management of the enterprises creates controlled competition between government contractors.  

Better integration of industry, and the introduction of joint-stock companies with majority 

control in the hands of the government, is envisioned. This government-controlled restructuring 
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has already been approved at the Federal level and steps toward implementation are being 

realized.  

The reform of the Russian space industry ultimately envisions the establishment of about a 

dozen integrated companies involving some 70 independent enterprises as the core of a 

restructured industry. These entities would be responsible for over 90% of FSP requirements. 

In mid-2000, the initial phase of industrial integration began and has involved the combinations 

of a number of supply chain suppliers and large manufacturing entities into about a dozen 

industry giants.  

The next phase has seen the establishment of even larger entities integrated both vertically and 

horizontally.141 Accordingly, former competitors may well find themselves under the same 

corporate roof. The underlying rationale is that supply chains would be optimized and 

competition for each product group would be reduced.142 By the end of 2007, nine holdings 

had been established in the rocket and space industry, the most noteworthy of which were the 

Khrunichev Space Center and Reshetnev Applied Mechanics Research and Production 

Association, or JSC RSS (former NPO PM).143 

Roscosmos seeks to be in charge of several of these holdings, as it generally cooperates only 

with Federal State Unitary Enterprises like Khrunichev, TsSKB-Progress, NPO Energomash, 

CADB Chemieautom, NPO PM, RSC Energia, NPO Lavochkin, VNIIEM, KB KhimMash, KB 

OM, KB TM, and NPO Mashinostroeniya (military).144 As of 2008, Roscosmos exercised 

authority over 112 enterprises and companies.145 Naturally, there exist a number of challenges 
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connected with the restructuring, including production effectiveness, the oversized staff of 

current enterprises, and the outflow of experienced engineers abroad.  

A recent example of the industry restructuring is the government’s approval of the merger of 

Roscosmos with the United Rocket and Space Corp (URSC) company with the goal of  

becoming more competitive in the global launch market through integrating the industry, the 

ground infrastructure, as well as scientific entities. Some question remains, however, whether 

consolidating the entire Russian space industry into one large corporation is the right move, as 

massive state-run enterprises often turn into bureaucratic, inefficient, rigid and corrupt 

organizations. 

Russia’s Space Activities 

The essential components of military space infrastructure include the launch, satellite control 

and space surveillance networks. As a number of ground-based space assets were located 

outside Russia, Moscow has been moving its military space activities back to its territory. The 

Plesetsk Cosmodrome in Northern Russia is being refurbished, including a new launch pad (that 

can handle future launches of its new Angara rocket), to become Russia’s major military 

spaceport and reduce dependency on Russia’s former major cosmodrome, Baikonur, located in 

Kazakhstan. 

In 2004, Russia and Kazakhstan concluded an agreement to extend the Russian lease of 

Baikonur until 2050, but the facilities and activities at Baikonur were gradually handed over by 

the Russian Military Space Forces to Roscosmos. Besides Plesetsk, Russia decided in 2007 it 

will develop a new launch site, Vostochny, in the Amur region, to be fully operational by 2020 

and which will also support military launches. In addition to the new Angara series, Vostochny 

Cosmodrome will also support crewed and non-crewed Soyuz launches. 146 The first launch 
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(of a Soyuz rocket) took place on 28 April 2016, but the cosmodrome will not be ready for full 

capacity until probably 2020.147 

 

Figure 8: Russia’s cosmodromes locations (source: katehon.com) 

Russia can be considered today as having the most complete launch program in the world. 

Russia currently operates four types of launch vehicles, the Rockot, Soyuz, Zenit, and Proton. 

In this connection, at least two rockets used by the Russian military (i.e. the Tsyklon and Zenit 

launchers) are built in Ukraine. Russia’s new launcher in the Angara series, Angara 5, aims at 

gradually replacing Proton and Rockot boosters. Smaller variants are also being developed (1.1 

and 1.2).  Payload capabilities extend from 2 metric tons (tons) to a 200 km x 63 deg low earth 

orbit (LEO) for Angara 1.1 to 24.5 tons for Angara 5 when launched from Plesetsk.  Angara 5 

can lift 5.4 tons to geosynchronous transfer orbit (GTO) from Plesetsk with a Briz M upper 
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stage. The first launch of Angara A5 took place in December 2014. This new rocket family is 

to be certified for use by 2020.  

There exists a framework agreement, signed in January 2005, between the European Space 

Agency and Russia in two different areas of launcher activities. It enables the Russian Soyuz 

launchers to use Europe’s Spaceport in French Guiana as a launch base. It also supports 

Europe’s access to space for medium-size missions. Benefits for Russia include the use of the 

Spaceport and improved access to the commercial launch market. The building of the Soyuz 

launch site was completed in 2011 and first launch occurred in October of that year.148 

Today, Russia, together with China, are the only countries in the world with human space flight 

capability into low Earth orbit, and Russia is the sole provider of human transportation to the 

International Space Station. As referenced above, Russia has been over the past two decades 

offering its launching capacities to international and commercial uses. Human spaceflight 

activities have been centered around deployment and use of the ISS. Although the ISS project 

has often been controversial, it has received continuous support by all ISS users, including the 

Unites States that has announced support after 2020, following national space policy goals set 

in 2010.149 Russia’s commitment has also been confirmed up to 2024, although the Ukraine 

crisis is putting this pledge to the test.150 

Russia’s network of sensors, termed the Space Surveillance System (SSS), is the only dedicated 

space surveillance system besides that of the U.S. It uses early warning radars and electro-

optical facilities at 14 different locations.151  The SSS is a crucial part of Russia’s military 

space policy as it provides space surveillance capabilities and are an integral component of 

Russia’s early warning system. A number of SSA sensors are on the territory of the former 
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Soviet republics and Russia operates them under bilateral agreements.152 Two of the most 

modern radar stations, for example (Daryal radar) are in Azerbaijan and Belarus. Other radars 

are in Kazakhstan and Ukraine.  Russia’s most advanced optical observation station (Okno) 

is located in Tajikistan. Some of its early warning capabilities are in the North Caucasus and 

Nakhodka, in the Far East.153 

Russia also maintains a space objects catalogue. This catalogue contains the last known position 

and the elements necessary to predict the orbital path of objects. No catalogue, however, has 

the current position of space objects. Inclusion in catalogues is limited by geographical 

placement of sensors and limitations on size and distance from the sensor. Russia does not have 

a formal process of disseminating its space surveillance information.154 Overall, Russia’s Space 

Situational Awareness (SSA) has considerable limitations due to its rather narrow geographic 

distribution and is incapable of tracking satellites at low inclinations or in the Western 

hemisphere.  

Russia considers its early warning satellite constellation and GLONASS satellite navigation 

constellation as a key military capability. Russia’s early warning constellation includes US-

K (Oko) satellites in highly-elliptical orbit (HEO) and US-KMO (Oko-1) system in 

geosynchronous orbit.  

GLONASS was launched in 1982 for purely military purposes, reached initial operational 

capabilities in 1989, and is now fully operational (see Figure 9 below). GLONASS gives Russia 

independence in precision guidance, navigation and timing. It is also a capability that can, and 

has been, used to strengthen relations with other countries via granting access to the GLONASS 

system (e.g. Brazil, India, Kazakhstan, Ukraine). Brazil, for example, hosts four GLONASS 
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ground-monitoring stations.155 India as the only country that has been granted access to the 

precision signal of GLONASS. It gives India access to defense-related applications of the 

program.  

 

Figure 9: Russia’s GLONASS navigation satellite system (source: Roscosmos) 

Other capabilities include Earth observation and military satellite communications. Russia 

operates several families of civil and military Earth observation satellites. Due to their short 

operational time, satellites launched in the 1990s, such as the Yantar, Orlets, and Arkon, may 

no longer be operational. The follow-on systems include the Persona photo-electronic and the 

Kondor radar imaging satellites. Russia also uses its civil optical reconnaissance systems for 
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military purposes (e.g. the Resurs-P remote sensing satellite). Russia deployed its first Kondor 

satellite in June 2013. Operated by the Russian Defense Ministry, it is their first military radar-

imaging satellite. Russia likewise orbits signal intelligence satellites, the US-PU, the Tselina-

2, and Lotos-S satellites.  

Russia operates communications and data-relay spacecraft. The so-called Unified Satellite 

Communications System (ESSS) is the foundation of Russia’s satellite communications. The 

first phase was operational in the 1980s (the Raduga satellites in GEO, Molniya satellites in 

HEO, and the Kristall-type earth stations). The second phase (ESSS-2) is presently under 

deployment.  

Moscow’s space assets also support its interests in the Arctic region. The Arktika is a planned 

space system for development and promotion of the Arctic region.156 Its objective is to monitor 

Earth’s polar regions for accurate weather forecasting. It should likewise focus on locating oil 

and gas shelves and identifying new deposits of natural resources in the Russia’s North. The 

constellation of five satellites is to be developed by Lavochkin (2 Arktika M satellites with 

optical monitoring systems; 1 Arktika R radar satellite for the polar nights; and 2 Arktika MS 

telecommunications satellites). The system should be able to scan the entire Arctic. The project 

was approved in 2008 by President Putin with an estimated cost of 30 billion rubles (1,23 billion 

U.S. dollars). 157 Due to Ukraine-related sanctions, however, the launch of the Arktika system 

was postponed. The launch of the first unit is to take place in 2017, based on the draft FSP 

covering 2016-2025.158 

Russia’s Counterspace Capabilities 
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Like the U.S., the then-Soviet Union had been developing technology for ASAT systems since 

the early 1960’s, including the co-orbital variety. In November 1963, the USSR launched its 

first technology space vehicle demonstrator, also known as a „satellite destroyer“ (Istrebitel 

Sputnik, IS), which had the ability to change orbit. Between 1967 and1982, some 20 tests of 

the IS system were conducted. A system designated IS-M, which was declared operational in 

1978 carried a conventional warhead. Testing was suspended between 1978-1979, during the 

U.S.-USSR ASAT negotiations, but was resumed in 1980. The Soviet Union was the only 

country that actually deployed and operated such an IS system using the Tsyklon 2 carrier 

vehicle with HE-fragmentation warheads placed into the same orbit as the target. Between circa 

1968 and1982, the Soviet Union was also developing a so-called Fractional Orbital 

Bombardment System (FOSB) for delivering nuclear warheads over long distances via the 

Earth’s orbit. The system was decommissioned after the SALT II negotiations.159 

 In 1982, the Soviet Union, declared through its then-Communist Party leader Yuri Andropov, 

a unilateral moratorium on ASAT tests (but not the development). That said, a modified IS 

system, IS-MU. was declared operational in April 1991. Two of the IS variants were designed 

to destroy a satellite in LEO, the third, known as IS-MD targeted the geostationary orbit. 

 The IS system was decommissioned twelve years after its last test, in August 1993, but the 

system’s ground-based components, including the Okno ground-based satellite tracking 

facility, the 224-B facility for command calculations and measurements, and the launch 

complex at Site 90 in Baikonur, remained operational even after 1993. The current status of the 

system is not entirely clear. The continued upgrades of the Okno complex, however (officially 

identified as the IS-MD ASAT systems component in 2009), create uncertainties with regard to 
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its use for purely SSA capabilities as they could represent possible preparation for an ASAT 

system deployment.160  

Like China, Russia understands the value of information in 21st century warfighting. Space-

based systems integrating C4ISR are understood to be key to what Russia calls the 

„information-strike operation“ that can disrupt the adversary’s troop command and control and 

weapon control systems, as well as the destry this information resource.161 The C4ISR are 

related to Russia’s nuclear forces, the foundation of its security. 

Russia’s military doctrine of 2010 identifies the U.S. and NATO as potential enemies. The main 

threats include: the impeding of state and military command and control and the disruption of 

strategic nuclear forces, missile early warning systems, and systems for monitoring of outer 

space. The focus is on protecting Russia’s strategic nuclear forces. Accordingly, Russia has 

been opposing the U.S. ballistic missile defense (BMD) and voices its self-restraint in the 

development of ASAT weapons. At the same time, Russia warned that should another nation 

„weaponize“ space, it would respond with countermeasures.  Assymetric responses by the 

Kremlin would be the logical reaction for a number of reasons, including financial limitations 

on the development of counterspace capabilities.162  

In 2008, Russia, together with China, submitted a draft Treaty on the Prevention of the 

Placement of Weapons in Outer Space, the Threat or Use of Force against Outer Space Objects 

(PPWT) to the Conference of Disarmament, in an effort to ban co-orbital ASAT systems 

(described in more detail in the next chapter). While engaging in these diplomatic activities, 

Russia appears to have revived some of its Soviet-era airborne ASAT systems: the Sokol 

Eshelon Laser System and the Kontakt Kinetic System. The Sokol Eschelon can blind U.S. 

satellites guiding their missile defense system. The Kontakt was a Soviet airborne ASAT system 
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consisting of high-altitude kinetic interceptors carried by a modified version of the MiG-31 

aircraft. The fully completed radar-optical complex Krona (with major upgrades conducted in 

2009-2010) located in southwestern Russia is the ground-based component of the Kontakt. 

Another Krona complex (also known as Krona-N) that is being built, will be able to track U.S. 

satellites launched from the Vandenberg Air Force Base on the U.S. West Coast. 163  The 

discrepancy between Russia’s political/diplomatic activism and their actions will be discussed 

later in the study, in Chapter 4.  

Bottom-Line 

The development of Russia’s military space capabilities has reflected Russia’s geopolitical 

priorities. Due to a continuous struggle over financing the defense and space sector, Moscow 

continues to engage in a balancing act between the requirement of funding space systems 

supporting its broader foreign and security policy and finding a compromise that would still 

enable it to accomplish its overall national security imperatives. Russia is still the second most 

capable military space power, but the presence of new actors, especially China, brings new 

challenges concerning space-related threat assessments and Russia’s future competitiveness in 

the space sector. 

3. POWER PROJECTION INITIATIVES BY CHINA AND RUSSIA IN THE SPACE 

DOMAIN AND THE U.S. AND EUROPEAN RESPONSE 

Terrestrial geopolitics is shaped by such factors as geography, size, resources, political systems, 

culture, history and population size. States seek geostrategic influence (i.e. military, economic, 

diplomatic and socio-cultural advantage), through the assessment of their competitor’s political 

ideology, hard and soft power-projection capabilities, socio-cultural values and level of 

technological development. As Dolman explains, geopolitics reflects the sources of state power, 
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while geostrategy explains how to deploy it.164  There exists little consensus on why states 

seek power and various schools of thought (e.g. realism, liberalism, etc.) which offer a range of 

explanations.165   

Yet, no matter the theoretical viewpoint, space has become an essential tool for strengthening 

the capacity of some states to gain international influence. The question remains, however, 

which worldview is going to prevail in the near future when it comes to global space activities 

and governance. This chapter first reviews, at some length, nuclear and ballistic missile-related 

terrestrial arms control agreements and associated transparency and confidence-building 

measures (TCBMs). The reason for this comprehensive overview is to promote a better 

understanding of the important lessons learned for space governance that can be extracted from 

these past initiatives. These lessons are summarized in bullet points at the end of section 3.1. 

The second part of the chapter provides a survey of Russia’s and China’s activities in the main 

international space-related venues in order to demonstrate how they use space to project their 

soft and hard power globally (section 3.3.). Finally, it looks at the U.S. and European reactions 

to space arms control initiatives that have been put forward to date (section 3.3.). 

3.1. SECURITY CONSIDERATIONS RELEVANT TO SPACE-RELATED 

MULTILATERAL INITIATIVES BY CHINA AND RUSSIA 

As was explained in chapter 1, the U.S.-Soviet competition implicated space and both sides 

established a reasonably good understanding of the intentions and policies of the other, which 

helped prevent conflict. It was at that time when the key space treaties were concluded, most 

notably the 1967 Treaty on Principles Governing the Activities of States in the Exploration and 

Use of Outer Space, including the Moon and Other Celestial Bodies (the so-called Outer Space 

Treaty).166
    In addition, the Limited Test Ban Treaty (LTBT) of 1963 prohibited nuclear testing, 
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or any other nuclear explosions, in space, constituting a major step toward reducing harmful, 

irresponsible behavior,. According to experts, such as Clay Moltz, this agreement was  not the 

result of successful arms control, but the desire to prevent damage to passive military systems. 

It can, therefore, be argued that in this case the nature of the space environment itself influenced 

decision-making concerning behavior in space.167  As Moltz points out, it is questionable to 

what extent formal, top-down arms control advanced military restraint in space.168   

Missile-Related Arms Control 

The doctrine of mutually assured destruction (MAD), which gained official endorsement during 

the Cold War, prevented an ICBM attack by, in effect, a “balance of terror”. 169   With 

increasing levels of ICBM capabilities, the U.S. and the Soviet Union eventually perceived the 

need to engage in limiting their deployment, and began the Strategic Arms Limitation Talks 

(SALT I). SALT I resulted in the Anti-Ballistic Missile Treaty (ABM) and the Interim 

Agreement on strategic offensive arms. The ABM Treaty banned the testing and deployment 

of space-based, sea-based, or air-based ABM systems and components. Article V of the ABM 

Treaty provided: “1. Each Party undertakes not to develop, test, or deploy ABM systems or 

components which are sea-based, air-based, space-based, or mobile land-based.” 170  It also 

imposed a ban on anti-satellite weapons (ASATs) by stating that “each Party undertakes not to 

interfere with the national technical means of verification of the other Party”.  

Signing the ABM Treaty, however, did not stop the deployment of a large number of missiles 

on the Soviet side. By 1982, Washington and Moscow again relied more on their respective 

offensive capabilities. During the early Reagan Administration, other countries, including 

China, were developing ballistic missile technologies, giving rise to increased proliferation 
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170 U.S. State Department, Bureau of Arms Control, “Treaty Between the United States of America and the 

Union of the Soviet Socialist Republics on the Limitation of Anti-Ballistic Missile Systems”, 

http://www.state.gov/www/global/arms/treaties/abm/abm2.html  
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concerns. 171
  The George W. Bush Administration was especially alert to potential missile 

threats, including those involving space, and the events of 11 September 2001 led to an 

announcement by the Bush Administration in December 2001 of the U.S. withdrawal from the 

ABM Treaty within a six month period.172  Despite its non-enforceability, the ABM Treaty 

was argued by advocates to have pioneered the effort to cooperate and restrain such delivery 

systems. 173   The Interim Agreement imposed a halt on the number of ICBM and SLBM 

launchers the U.S. and USSR could deploy.174
  

Both the ABM Treaty and SALT I Interim Agreement called for non-interference with national 

technical means (NTM) of verification and thus legally bound both countries to constraints in 

space previously existing only in non-binding form. These treaties linked space, for treaty 

verification purposes, with implementation of U.S.-Soviet nuclear reduction accords.175
 These 

agreements were followed by a seven-year long negotiation, concluded in Vienna in 1979, by 

the signing of the Strategic Arms Limitation Treaty (SALT II).  

It limited the number of strategic nuclear delivery vehicles (ICBMs, SLBMs, and heavy 

bombers), MIRV systems, and strategic offensive arms. It likewise imposed a ban on 

construction of new land-based ICBM launchers and incorporated verification provisions. Due 

mainly to a number of unresolved issues, including the Soviet Backfire bomber and cruise 

missiles and Moscow’s invasion of Afghanistan, the Strategic Arms Limitation Treaty (SALT 

II) was never ratified. At the same time, both parties declared a political commitment to observe 

the SALT II treaty on the condition of “mutual restraint”.  
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Proposed SALT II TCBMs included: advance notification of certain ICBM test launches; an 

agreed database for systems included in SALT-limited categories; agreement not to interfere 

with each other’s national technical means of verification; a pledge not to use deliberate 

concealment measures that would impede verification by NTM of compliance with the 

agreement; and agreement not to engage in deliberate denial of telemetric information (e.g. 

through encryption) to allow monitoring, verification and compliance of the Treaty.176 

The 1987 Intermediate-Range Nuclear Forces (INF) Treaty, signed during President Reagan’s 

second term, obliged the U.S. and Soviet Union to eliminate and permanently abandon all  

intermediate-range and shorter-range nuclear-armed ballistic missiles and ground-launched 

cruise missiles with ranges of 500–5,500 km, as well as the launchers associated with controlled 

missiles. The INF Treaty applied to all land-based missiles regardless of their equipment or 

configuration. The INF Treaty was perceived as a great stride forward in arms control and as a 

model for subsequent arms control treaties such as START I and the Conventional Forces of 

Europe Treaty (CFE Treaty). It represented the agreed destruction of an entire category of 

nuclear weapons and offered strong verification and data exchange mechanisms.177
  

The verification protocol certified reductions through national technical means (i.e. satellite 

observations) and on-site inspections. In Article XII, the parties agreed not to interfere with the 

NTM of the other Party or engage in concealment measures that impeded verification by NTMs. 

The inspections were divided into the following:  

- baseline inspections (to verify data exchanged on Treaty limited items)  

- closeout inspections (to verify termination of INF-related activities)  

- elimination inspections (to confirm destruction of missiles, launchers and related 

equipment)  

                                                 

 

176 U.S. Department of State, “Treaty Between the United States of America and the Russian Federation on 

measures for the further reduction and Limitation of Strategic Offensive Arms,” 

http://www.state.gov/www/global/arms/treaties/salt2-1.html   
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- short-notice inspections (up to 20 short-notice inspections per year at sites 

designated by the Treaty during the first three years of the treaty implementation, 

and 15 such inspections annually in the following five years ) 

- continuous monitoring inspections at the portal and perimeters of a former missile 

production facility in each country (only at two facilities: Votkins, Russia and 

Magna, Utah)178  

In 2007, Russia threatened to withdraw from the INF Treaty, partially due to U.S. plans to 

deploy a “Third Site” missile defense system in Central Europe. Since that time, continuous 

efforts have been made by Russia to globalize the INF Treaty while they, in turn, violate it.179 

After the end of the Cold war, there were opportunities for reducing defense costs and for 

building a more stable footing for relations between Washington and Moscow. In July 1991, 

the bilateral Strategic Arms Reduction Treaty (START) was announced. It called for specific 

limits on launchers and the first physical reduction in U.S. and Soviet strategic nuclear weapons 

ever agreed too, with verifiable cuts to 6,000 warheads within ten years.180 

The 1987 Intermediate-Range Nuclear Forces (INF) Treaty, became the first nuclear arms 

control agreement to actually reduce nuclear arms, as did the 1991 START Agreement, 

negotiated for almost a decade and signed by U.S. President George H.W. Bush and Soviet 

President Mikhail Gorbachev. Neither the INF nor START obligates parties to destroy 

warheads. The START agreement obliged the Soviet Union to destroy more than 3,000 ballistic 

missiles, 45 atomic submarines and more than 65 strategic bombers. The U.S. destroyed more 

than 3,000 missiles, and a significant number of launchers and bombers.181 

                                                 

 

178 The U.S. continued to operate its site at Russia’s Votkinsk Missile Assembly facility under the 1991 START 

Treaty.   
179 U.S. Department of State, “Treaty Between The United States Of America And The Union Of Soviet 
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 Later, in May 2002, Presidents George W. Bush and Vladimir Putin signed the Moscow Treaty 

on Strategic Offensive Reductions. It supplemented the 1991 START agreement and called for 

further reductions in both warheads and delivery systems by two-thirds (warheads to between 

1,700 and 2,200 by December 2012). Each side was to determine its “strategic forces” (i.e. 

delivery systems, consistent with the reduced number of warheads). It likewise established a 

bilateral Implementation Commission to meet twice a year to discuss issues that might arise.  

A new Strategic Arms Limitation Agreement (so-called New START Treaty) was signed by 

Presidents Barack Obama and Dmitri Medvedev in April 2010, replacing the expired 1991 

START agreement, the 2002 Moscow Treaty, and a non-binding agreement of 2009. The 2010 

agreement reduced the number of deployed nuclear warheads to 1,550 and the number of 

delivery vehicles (ICBMs, submarines and bombers) to 800 (down from 1,600 under the 

START agreement). The new totals of nuclear warheads represented a 74% reduction from the 

1991 START treaty and a 30% reduction from the 2002 Moscow Treaty limits. An inspection 

program was also included. The new treaty covers only strategic nuclear weapons, not “tactical” 

nuclear weapons or strategic warheads held in reserve.182 It does not place constraints on testing, 

development and deployment of missile defense programs or long-range conventional strike 

capabilities.183
 

With regard to verification, the 2010 agreement includes the following elements:  

- On-site inspections and exhibitions  

- Data exchanges  

- Notification of changes related to strategic offensive arms and facilities covered by 

the treaty  

- Provisions to facilitate the use of national technical means for treaty monitoring  

- “Exchange of telemetry” to increase transparency and build confidence  
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Nuclear-Related Arms Control 

The 1968 Nuclear Non-Proliferation treaty (NPT), involving 189 states as signatories, obligates 

the five acknowledged nuclear-weapon states (NWS) not to transfer nuclear weapons, other 

nuclear explosive devices and/or their technology to non-nuclear-weapon states (NNWS) as 

well as work toward disarmament. NNWS are, therefore, not permitted to receive, acquire, or 

manufacture nuclear weapons or other nuclear explosive devices. The UN Security Council 

Resolution (UNSCR) 255 of June 1968 on security assurances related to NPT’s NNWS 

accompanied the NPT.184  

 In the Nuclear Posture Review (NPR) of April 2010, the traditional U.S. policy of “strategic 

ambiguity” that refused to rule out the use of nuclear weapons against NNWS in response to 

biological or chemical weapons attacks (including from NPT member states), was changed and 

instead declared that it would not use nuclear weapons against NNWS that are good members 

of the NPT.185 All NNWS nuclear material for peaceful activities must be maintained under the 

safeguards of the International Atomic Energy Agency (IAEA).  

The IAEA safeguard system is underpinned by transparency-oriented measures, including data 

collection and periodic inspections of facilities (both declared and undeclared) within which 

weapons-related activities are suspected.186 NPT members also have an obligation to declare 

and submit all nuclear materials they possess to regular IAEA inspections. In addition to 

inspections, the IAEA has established its own satellite data interpretation capabilities, marking 

the first use of satellite data by the UN. Some NPT non-members, which are IAEA members, 

allow inspections as well, but only in select nuclear facilities.  
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The revelations by the IAEA and the UN Special Commission on Iraq (UNSCOM) of Iraq’s 

covert nuclear weapons program in 1991, previously undetected by the annual IAEA 

inspections of declared facilities, was a demonstration of the NPT’s shortcomings. The Treaty 

does not possess (unlike, for example, the Chemical Weapons Convention or the 

Comprehensive Test Ban Treaty), a built-in mechanism for noncompliance. Verification of 

NNWS compliance is only conducted via the IAEA safeguard regime. Noncompliance is to be 

reported to the UN Security Council and General Assembly by the IAEA Board. The UN bodies 

can then impose specific penalties, if warranted. The most prominent countries that have 

challenged the NPT are Iraq, North Korea and Iran.  

Article VII of the NPT (reaffirmed by the UN General Assembly in 1975) describes the right 

to create nuclear weapons free zones (NWFZ) designated to be free of manufacturing, acquiring, 

testing, or possessing nuclear weapons, with the exception of nuclear energy for peaceful 

purposes. There are five NWFZ established by individual treaties.187 Three of these treaties, 

however, include provisions allowing for the transfer of NW through these zones. Each NWFZ 

treaty includes so-called negative security assurances, a legally-binding protocol calling upon 

the NWS to respect the status of the zones and not to use, or threaten to use, nuclear weapons 

against treaty-participating parties. The NWS, however, reserved the right to respond with 

various options in case there are certain developments in these countries. A protocol for a 

Southeast Asian zone, for example, was not signed by any NWS due to fear of interfering with 

the right of their ships and aircraft to move freely in international waters and airspace.188 

The NPT did not provide for the production of fissile material usable for nuclear weapons and, 

accordingly, a fissile material production ban was proposed by the U.S. and has been negotiated, 

so far unsuccessfully, at the Conference on Disarmament (CD). In 1995, the CD agreed on so-

                                                 

 

187 Four of these five zones are in the Southern Hemi-sphere. The regions under NWFZ agreements include: 

Latin America (the 1967 Treaty of Tlatelolco), the South Pacific (the 1985 Treaty of Rarotonga), Southeast Asia 

(the 1995 Treaty of Bangkok) Africa (the 1996 Treaty of Pelindaba) and Central Asia (the 2006 Treaty of Semi-

palatinsk).   
188 In addition to NWFZ, there are other treaties that ban the deployment of nuclear weapons in Antarctica, 

Mongolia, on the seabed, and in outer space.   
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called “Shannon Mandate”, seen by some as the basis for future negotiations on the Fissile 

Material Production Cutoff Treaty (FMCT). However, no negotiations, as yet, have begun.  

Other nuclear nonproliferation efforts include the Nuclear Suppliers Group (NSG), the 

Convention on the Physical Protection of Nuclear Material and International Convention for 

the Suppression of Acts of Nuclear Terrorism (also known as the Nuclear Terrorism 

Convention). These mechanisms are of limited effectiveness as there is a distinct lack of 

enforcement and verification mechanisms in place. This is evidenced, for example, by the NSG 

in connection with the A.Q. Khan network189, and by the past WMD developments in North 

Korea and Iran.  

The negotiations on The Nuclear Terrorism Convention, although covering only acts by 

individuals, not states, represent an interesting case study to compare with space-related arms 

control proposals.  This Convention was preceded by an eight-year discussion concerning a 

draft treaty proposed by Russia in 1997, which came to a deadlock when discussing a definition 

of terrorism and the issue of nuclear weapons use by states. The Convention provides 

definitions of unlawful possession and use of radioactive or nuclear materials/devices, and the 

use or damage to nuclear facilities. This example creates a tempting analogy with the proposals 

of China/Russia on PPWT and an EU-led International Code of Conduct for Outer Space 

Activities, described in greater detail below.  

Other informal cooperative activities seeking to address nuclear weapons include: the Global 

Threat Reduction Initiative (GTRI); the Proliferation Security Initiative (PSI); and unilateral 

and multilateral sanctions. With regard to testing of nuclear weapons, a number of Treaties exist, 

including the above-mentioned 1963 Limited Test Ban Treaty (LTBT), also known as the 
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Partial Test Ban Treaty (PTBT); the 1974 Threshold Test Ban Treaty (TTBT); the 1976 

Peaceful Nuclear Explosions Treaty; and the 1996 Comprehensive Test Ban Treaty (CTBT).190 

As evidenced by the above, space placed a key role in facilitating nuclear arms control with the 

help of spy satellites as national technical means (NTM). The NTM was the key enabler for the 

Limited Test Ban Treaty (LTBT) and the Strategic Arms Limitation Talks (SALT). The 1987 

Intermediate-Range Nuclear Forces (INF) Treaty introduced on-site inspections in addition to 

the NTM.  

Multilateral Accords 

The precedent often cited in researching past TCBMs is the Cold War’s Open Skies Treaty, a 

proposal for establishing a comprehensive system of mutual aerial observation introduced by 

U.S. President Dwight Eisenhower to the Soviet Union in 1955. CBMs were also put forward 

in the 1990 Treaty on Conventional Armed Forces in Europe (CFE Treaty) and in the Vienna 

Documents.  

Open Skies was designed to use “openness” concerning military activities as a CBM. It was 

preceded by a series of U.S. proposals beginning in the late 1940’s to achieve greater disclosure 

by Moscow about their foreign and defense policy. Some argue that it was not a trust-promoting 

mechanism, but rather a political initiative countering Moscow’s efforts to institute “general 

and complete disarmament” with virtually no verification provisions. James Marquardt labelled 

it “coercive transparency” in U.S. Cold War relations with the Soviet Union.191 Although it did 

not materialize at the time, it was able to generate a dialogue on security cooperation between 

the two superpowers and both sides demonstrated some willingness to compromise.  

                                                 

 

190 The CTBT goes beyond LTBT in saying that no state that is party to the treaty should test nuclear weapons. 

This treaty, opened for signature in 1996, has not yet entered into force. As of January 2010, 182 nations had 

signed the CTBT and 151 had ratified it. Three nuclear weapon states, i.e. India, North Korea and Pakistan, have 

not signed the treaty. Among others, China, Iran, Israel and the U.S. have not ratified the Treaty.   
191 James J. Marquardt, “Transparency and Security Competition: Open Skies and America’s Cold War 

Statecraft, 1948–1960,” Journal of Cold War Studies 9/1 (2007): 57. 



 

80 

 

President George H.W. Bush revived the proposal in a more modest form in May 1989. By that 

time, aircraft intelligence-gathering was superseded by remote sensing satellites. The need for 

transparency and confidence-building in Europe in the post-Cold War period were seen as 

necessary tools to reduce the chances of military miscalculations. The Treaty was signed in 

March 1992 by 22 European states, the U.S., and Canada (entering into force in January 2002 

with the ratification by Russia and Belarus). It permitted unarmed aircraft to conduct flights 

over the territories of both countries. More than 500 missions were conducted since the first 

official overflight in 2002.192 Provisions of the Treaty included:  

- Overflight is permitted over any area except where safety is a concern (e.g. nuclear 

power plants)  

- The aircraft and sensors can be provided both by the conducting and observing 

country  

- Costs can be shared by nations conducting the overflight, including using the 

equipment of others  

- Each nation is assigned an annual quota of overflights  

Among the confidence-building measures were:  

- Permitted equipment allowed the nations to collect basic information on military 

forces and activities, but little technical intelligence (i.e. limited resolution 

capability)  

- Observation flight produced two sets of data: for observing and the observed nation 

- Other Treaty Members could purchase copies of the data 

Commercially available satellite remote sensing technologies and resolution are now far more 

advanced than those specified by the Treaty. Although the Treaty’s purpose is to build 
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confidence, not gather intelligence information, the relevance of this agreement in its current 

form remains questionable.  

The 1990 Treaty on Conventional Armed Forces in Europe (CFE) Treaty – now abrogated by 

Russia – is an elaborate conventional arms control regime and has been called a “cornerstone 

of European security”. The Treaty provides the only legally binding and verifying mechanism 

limiting the size of conventional ground and air forces that State Parties may maintain within 

the Treaty’s area of application (Atlantic to the Urals). The original agreement placed ceilings 

on major categories of heavy conventional armaments and equipment of the NATO and 

Warsaw Pact Treaty members.193  

This development was preceded by fruitless talks on East-West relations officially initiated at 

the Conference on Security and Cooperation in Europe in Helsinki in 1973.  The product of 

these talks was the Helsinki Accord, concluded in 1975, that included, among other items, 

agreement on notification of military manoeuvers of more than 25,000 troops within about 150 

miles of any border.194 Later in Stockholm in 1986, members agreed to onsite inspections and 

other confidence-building measures (i.e. prior notification on, and observation of, certain 

military activities; an annual list (calendar) of planned activities; constraining provision on the 

activities of troops; and compliance and verification measures).195 

The compliance and verification CBM has proved especially controversial. Each state could 

request an inspection by ground or air when compliance with the agreement was in doubt. Such 

inspections could be conducted within 36 hours of the request and terminated after 48 hours. 

The state did not have to accept more than three inspections per year and a maximum of one 

inspection per state. It was likewise asserted that states belonging to the same alliance cannot 

                                                 

 

193 Measures were adopted to counterbalance the Flank Agreement, including the enhancement of reporting 

requirements and increasing of inspection rights in the zone. 
194 The declaration also included pledges on the inviolability of frontiers, respect for human rights and 

fundamental freedoms, freer dissemination of information, and respect for political, social, economic and 
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inspect one another. It was not clear, however, how NATO and neutral and nonaligned states 

would share a quota for a Warsaw pact country.196  

After the end of the Cold War, the Agreement on Adaptation of the CFE Treaty opened the 

regime to the new states and this Agreement was reinforced by political commitments at the 

1999 Istanbul summit of the Organization for Security and Cooperation in Europe (OSCE), the 

so-called Istanbul commitments. 197  The CFE regime is seconded by the 1999 Vienna 

Document on CSBMs described below.  The CFE Treaty provides for:   

- Detailed data exchanges on equipment, force structure, and training manoeuvers;  

- Specific procedures for the destruction or redistribution of excess equipment;  

- Verification of compliance through onsite inspections  

In 2007, Russia suspended its participation in the CFE. The reasons included: the pressure of 

members for Russia to comply with the 1999 Istanbul Commitments and withdraw its troops 

and treaty-limited equipment (TLE) in Georgia by 2007198; the 1996 Flank Agreement that set 

limits on permitted holdings of TLE in flank zones in northern and southeastern Europe; and 

the proposed deployment of a U.S. ground-based missile defense system in the Czech Republic 

and Poland. The Russian incursion in Georgia in August 2008 witnessed the violation of 

principles contained in the OSCE documents and the preamble of the CFE Treaty.199 These 

                                                 

 

196 John Borawski, “Accord at Stockholm,” Bulletin of Atomic Scientists (December 1986): 35. 
197 The Istanbul Commitments are a series of unilateral and bilateral statements which formed a “package deal” 

among the 30 CFE States Parties resulting in the signature of the 1999 CFE Final Act and agreement on the 

Adaptation of the CFE Treaty. The provisions are focused on levels of holdings of Treaty-Limited Equipment, 

deployments and forces stationed on the territory of another state. They are contained in 14 Annexes to the CFE 

Final Act and in paragraph 19 of the OSCE’s 1999 Istanbul Summit Declaration. (Questions and answers on 

CFE. North Atlantic Treaty Organization, July 20, 2010, 

http://www.nato.int/issues/arms_control/cfe_qa_factsheet .pdf).  
198 This excluded the disputed Gudata military base in the breakaway region of Abkhazia. 
199 The Preamble called on the state parties, among other things, to refrain from ‘the threat or use of force 

against the territorial integrity or political independence of any state’. 
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developments demonstrate a wide spectrum of strategic, military, political and other issues 

dividing the OSCE states and the stalemate status of this regime.200 

As referenced earlier, the Helsinki Final Act of 1975 introduced confidence-building measures 

to “increase predictability through greater openness and transparency”. The confidence-and 

security-building measures (CSBM) were later adopted in the Stockholm Document in 1986, 

as well as in four subsequent Vienna Documents (in 1990, 1992, 1994, and 1999).201 The 

purpose of the 1999 Vienna Document of The Negotiations on Confidence- and Security-

Building Measures (CSBM) was to increase security and achieve at least partial disarmament 

among the participating countries. These CSBMs offer a number of transparency measures 

concerning the participating countries’ militaries.  

Most of the multilateral efforts directed at missile proliferation are under the framework of the 

UN. Some, like the Missile Technology Control Regime (MTCR), supplemented by the 

International Code of Conduct Against Ballistic Missile Proliferation (known as the Hague 

Code of Conduct), are voluntary agreements among nations that wish to manage the growing 

proliferation threat. The MTCR, established in 1987, provides a list of items to be controlled 

through its “MTCR Equipment, Software, and Technology Annex”.  

The goal of the MTCR is to make foreign acquisition, or development, of delivery systems 

more difficult and costly, especially if major producers restrict exports. The MTCR targets the 

proliferation of ballistic and cruise missiles, rockets, and unmanned aerial vehicles (UAV) 

capable of delivering weapons of mass destruction. 202  Specifically, the MTCR places 

restrictions on the export of ballistic missiles and related technologies that can achieve a range 
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of 300 kilometers or more and a weight of 500 kilograms in payload or more which are 

considered to be nuclear capable.203 

Over the past two decades, the MTCR has gradually shifted its attention from controlling only 

member-state exports to non-member missile threats. The MTCR Guidelines and Annex serve 

as a standard for responsible nonproliferation behavior.204 With regard to space, although the 

MTCR recognizes that “the technology used in a space launch vehicle is virtually identical to 

that used in a ballistic missile” it does not offer guidance concerning how to differentiate one 

from the other.205  It wisely defines a space launcher as a missile for all practical purposes and 

bans the sale of its key technologies. The ban excludes “responsible” governments which 

commit to strict procedures of end-use.206 China is not participating in this regime (nor is North 

Korea).207 

The International Code of Conduct Against Ballistic Missile Proliferation (the Hague Code of 

Conduct) is a set of norms seeking to address missile proliferation. Given the similarities 

between the technologies used in ballistic missiles and civilian rockets, the Hague Code also 

introduces transparency measures such as annual declarations and pre-launch notifications 

regarding ballistic missile and space launch programs. It attempts to build a formal organization 

that would oversee the status of its CBMs and control mechanisms.208 Austria serves as the 

Immediate Central Contact (Executive Secretariat) and coordinates information exchange 

within the framework of the Hague Code of Conduct.209  Neither MTCR nor the Hague Code 

of Conduct, however, are legally binding. Accordingly, the effectiveness of the Hague Code 

                                                 

 

203 Peter Crail, “Iran Makes First Successful Space Launch.” Arms Control Today (2009). 
204 Patricia McNerney. “Principal Deputy Assistant Secretary McNerney Addresses Conference on Global 

Perspective of Proliferation Landscape.” (Remarks at the Naval Postgraduate School, Monterey, 10 June 2008). 
205 “MTCR Guidelines and the Equipment, Software and Technology Annex.” The Missile Technology Control 

Regime website, http://www.mtcr.info/english/guidelines.html  
206 Uzi Rubin, “America’s New Space Rivals: Iran, North Korea Swoop To Conquer,” The Washington Times 

(March 20, 2009): A15. 
207 “MTCR Partners”. MTCR website, http://www.mtcr.info/english/partners.html  
208 U.S. Library of Congress, Congressional Research Service, Missile Survey: Ballistic and Cruise Missiles of 

Selected Foreign Countries by Andrew Feickert, RL30427 (2010): 6. 
209 “Hague Code of Conduct against Ballistic Missile Proliferation (HCOC),” The Austrian Foreign Ministry 

website, http://www.bmeia.gv.at/index.php?id=64664&L=1  

http://www.mtcr.info/english/guidelines.html
http://www.mtcr.info/english/partners.html
http://www.bmeia.gv.at/index.php?id=64664&L=1


 

85 

 

has been uneven. This Code is another example of the fact that international agreements 

discouraging missile deployment and proliferation do not presently provide an adequate 

solution.  

The Wassenaar Arrangement (WA) on Export Controls for Conventional Arms and Dual-Use 

Goods and Technologies replaced in 1996 the Coordinating Committee for Multilateral Export 

Controls (known as CoCom). CoCom was the Cold War organization controlling the export of 

militarily-sensitive technologies to communist states. As of February 2016, 41 members are 

participating in the arrangement designed, among other objectives, to promote transparency and 

greater responsibility in the transfer of conventional arms and dual-use equipment and 

technologies on the part of suppliers.210 The effectiveness is diminished by the consensus 

nature of decision-making, the complicated list of controlled goods, and somewhat lax control 

regime where each national government regulates its own exports. The main confidence-

building measure is the sharing of information on potential threats to stability and dangerous 

acquisition trends.211 

The goal of the Convention on the Prohibition of the Use, Stockpiling, Production and Transfer 

of Anti-Personnel Mines and on Their Destruction (so-called Ottawa Convention), in force 

since 1999, is to terminate the use of anti-personnel landmines (APL) globally. 212   This 

initiative was the result of an effort by a group of non-governmental organizations (NGOs) and 

a number of smaller countries. In 2009, the Ottawa Convention on the prohibition of anti-

personnel landmines celebrated the tenth anniversary of its entry into force. During those ten 

years, more than 41 million stockpiled antipersonnel mines were destroyed. As of February 

2016, 162 countries have ratified or acceded to the Treaty, but key countries like the U.S., 

China, India, Pakistan and Russia have, thus far, refused to sign. Most state parties come from 
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http://www.wassenaar.org/participating-states/
http://thirdworld.nl/the-wassenaar-arrangement-wa-how-it-is-broken-and-needs-to-be-fixed
http://www.un.org/Depts/mine/UNDocs/ban_trty.htm


 

86 

 

Europe, Africa, Latin America and the Caribbean. Only about half of the countries in the Asia-

Pacific region have signed the Treaty and almost no countries in the Near East.213 

Collective Security versus Balance of Power and the Role of TCBMs 

With regard to the nuclear weapons management during the Cold War, the transparency 

measures practiced by the NWS were limited to U.S.-Soviet bilateral exchanges on nuclear 

delivery vehicles and information provided by national technical means, mainly space-based 

intelligence. Disclosure of other information, including nuclear incidents, production of 

weapon-grade fissile materials (with the exception of the UK and the U.S. which have released 

details about past production of plutonium)214, and production of nuclear weapons, has been 

uneven. The environment of nuclear arms control witnessed rapid transformation when other 

countries began testing their nuclear weapons.  

Mounting concerns over nuclear fallout led to the 1963 Partial Test Ban Treaty limiting 

signatories to underground testing only. The Non-Proliferation Treaty (NPT) introduced the 

principle of transparency into the policies of the five legally recognized nuclear weapon states 

(NWS). Nuclear transparency was again stressed at the 2000 Review Conference of the NPT. 

It proposed, among other items, “increased transparency as a voluntary Confidence-Building 

Measure to support further progress in disarmament”. It was the first major commitment to 

nuclear transparency accepted by all five NWS in an international framework.215
 The 2000 NPT 

Review Conference established transparency as a permanent element of nuclear diplomacy of 

the NWS.  

Management of nuclear-related activities to date have included unilateral declarations and 

actions, bilateral treaties/agreements and nuclear cooperative efforts (largely limited to the U.S. 
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and Russia), multilateral agreements involving only the NWS and other multilateral 

arrangements. From these, the following TCBMs can be identified:  

- Sharing information about efforts in the field of nuclear disarmament216  

- Sharing information about nuclear weapons holdings217 

- Engaging in national and international events, including major nuclear policy 

speeches218 

- Publication of nuclear doctrines or statements on doctrines219  

- Exchanging nuclear policies between the NWS  

- Communicating information to the international community (and potential 

adversaries) about NWS’s efforts, including reassurance policies and verification 

mechanisms  

- Concluding bilateral agreements providing for disclosure of the number of dis-

mantled nuclear weapons and demonstrating the effective destruction of weapon 

systems  

- Signing and adhering to bilateral and multilateral agreements, including the 1963 

Partial Test Ban Treaty (PTBT), 1987 Treaty on the Elimination of Inter-mediate-

Range and Shorter Range Missiles (INF Treaty), and the 1991 Treaty on the 

Reduction and Limitation of Strategic Offensive Arms (START I Treaty) and by 

doing so accepting the principle of on-site inspections as a means of verifying the 

test ban  

- Inspection visits to sensitive nuclear sites, including warhead storage, under the 

Cooperative Threat Reduction program and material protection, control and 

accounting (MPC&A) agreements220  

                                                 

 

216 For example, through public documents (e.g. brochures for international events), etc.   
217 The data on the number of treaty-accountable delivery vehicles held in each of the parties’ inventories are ex-
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enhance stability and arguably reduce the danger of the unintended use of nuclear weapons.   
220 The warhead facilities are off-limits to inspectors.   
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A present question is to what extent are the NWS, including the non-NPT states (i.e. India, 

Pakistan, and North Korea) and Israel (undeclared nuclear state), willing to give up secrecy for 

transparency. Arguably, secrecy is more important for smaller countries, as it can hide 

technological backwardness and other weaknesses. Moreover, countries with strong centralized 

governments, like the former Soviet Union, or today’s Russia and China, generally resist 

transparency. 221   Among its perceived attributes, secrecy is considered a component of 

deterrence as certain transparency measures could be exploited by potential adversaries. For 

this reason, it has often been weaker states that push for transparency measures by larger powers 

to help protect themselves. Accordingly, transparency measures need to demonstrate that they 

do not inadvertently compel the disclosure of militarily-useful information in the hands of 

would-be proliferators.  

Nuclear transparency has been, with the notable exception of China, partially successful with 

respect to weapon holdings and capabilities. At the same time, there is no common approach to 

nuclear weapon holdings which complicates comparative assessments. A comprehensive, 

detailed description of nuclear arsenals has not, as yet, been provided by any NWS and the key 

technical aspects such as the yield, range and operational status of existing weapon systems are 

highly classified. Also, not all NWS have exchanged data or accepted inspections. Concerning 

fissile material holdings, as referenced above the UK and the U.S. have released information 

about their fissile material stockpiles. France, China and Russia, have been reluctant to follow 

this lead. The transparency measures practiced by the U.S. and Russia are most often linked to 

formal agreements (e.g. START I) and reveal only the number of treaty-accountable weapons. 

Accordingly, the information involves primarily delivery vehicles and only limited information 

on the number of warheads. Tactical nuclear weapons are almost always excluded from official 

accounts.222
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As evidenced above, the most common form of transparency has consisted of unilateral 

declarations and actions based on a national political choice, with the occasional involvement 

of external actors (e.g. IAEA monitoring teams and visits by foreign inspectors). Existing 

bilateral treaties and agreements have been, for the most part, limited to the U.S. and Russia. 

NWS have not entered into a multilateral agreement and the three smaller NWS are not inclined 

to commit to a binding arms reduction process. Multilateral agreements involve, for example, 

IAEA safeguards, the Comprehensive Nuclear Test-Ban Treaty Organization, or FMCT, the 

latter two of which remain under development.  

As mentioned earlier, other post-Cold War treaties of the 1990’s, including the Strategic Arms 

Reductions Treaties (START I, START II and New START), the Comprehensive Nuclear Test 

Ban Treaty (CTBT), and the Chemical Weapons Convention, seemed to have set the course for 

a new era of restraint on weapons deployment and transfers, as well as military operations. 

Protracted ratification and implementation procedures associated with these treaties, however, 

have dampened the enthusiasm of policy-makers. Although some progress occurred, for 

example, in 1997 with the ratification of the Chemical Weapons Convention by the U.S. and 

Russia and a broadly accepted agreement banning the use of anti-personnel land mines 

(although a number of major nations, including the U.S., are not signatories).  

There have also been notable setbacks. For example, the number of nuclear weapons had risen 

from 3 to 80,000 explosive devices during the Cold War, and the effectiveness of the NPT was 

questioned due nuclear developments in India, Pakistan, Iran and North Korea. At the same 

time, the costs of consensus with regard to, for example, the NPT, are high. The 1993 START 

II Treaty never entered into force and was replaced by the more general Strategic Offensive 

Reductions Treaty (the Moscow Treaty) in 2002. In 1999, the U.S. Senate did not approve the 

CTBT, and in 2002 the U.S. withdrew from the ABM Treaty and rejected the verification 
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protocol of the Biological Weapons Convention. These were vivid demonstrations of the 

skepticism concerning the benefits of binding arms control agreements.223  

President Obama entered office with the promise of greater multilateral cooperation. He 

resumed bilateral negotiations with Russia, and announced support for a number of multilateral 

arms control and nonproliferation efforts. Among these were a new strategic arms control treaty 

with Russia (New START), a strengthened NPT, an effort to secure the ratification of the 

Comprehensive Test Ban Treaty, and even a Fissile Material Control Treaty. In May 2010, the 

NPT review was concluded with broad agreement but few steps forward.  

Although Iran endorsed the declarations about strengthening nuclear safeguards, it continues to 

be a serial violator of the treaty’s anti-nuclear rules. North Korea is another case in point. Since 

it stepped out of the Treaty in 2003, it has tested four nuclear weapons (as of January 2016) 

without harsh repercussions. Besides North Korea, other nuclear states (i.e. Israel, Pakistan and 

India) remain outside the NPT as they expand their arsenals. IAEA inspectors are often helpless 

when trying to accomplish their mission of inspecting Iran’s (or Syria’s) nuclear facilities. 

Accordingly, NPT members have a difficult time persuading the world of the value of the 

treaty.224  Under the current framework, there is an insufficient obligation for states to monitor 

ominous developments in the nuclear field. Moreover, the formerly sharp division between 

states and non-states has been made more permeable.  

The U.S. has now endorsed the benefits of unilateral measures in the form of targeted sanctions, 

for example, when it agreed on 24 April 2009, to impose financial sanctions on three North 

Korean firms linked to Pyongyang’s nuclear and missile-related trade, an unprecedented step 

by the UN.225 Although North Korea acted defiantly by restarting its Yongbyon nuclear facility, 

expelling IAEA inspectors, and excluding any possibility of returning to the Six-Party Talks, 
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should such targeted measures be applied, the level of effectiveness of these measures will only 

be evident over time.226 Multiple rounds of international negotiations amid a strict sanctions 

regime have done little, if anything, to curb North Korea’s nuclear ambitions.  In short, there 

are few, if any, good policy options left as the international community has largely exhausted 

its capacity to stop, much less reverse, Pyongyang’s nuclear arsenal, ballistic missile 

development and deployment, and lucrative proliferation activities.  

To conclude this section, several observations can be made. As showcased by the Cold War 

period, bilateral agreements tend to be easier to achieve. Multilateral agreements have the 

benefit of binding states to greater responsibility, disciplined by peer pressure. It is also evident 

that binding instruments are more effective than soft law which carries less accountability for 

the signatories. At the same time, treaties that do not include verification and enforcement 

mechanisms invite violations and need to be updated on the basis of geopolitical and 

technological realities.227  These are lessons directly applicable to space security concerns and 

the building of a multilateral architecture designed to safeguard the delicate space environment. 

During all of these negotiations, the level of transparency, or openness, was contingent on 

individual nation’s preservation of security. Accordingly, when proposing a transparency 

measure, for example, it should be accompanied by a solid argument concerning the overriding 

security benefits. It is likewise clear that transparency measures need to be promulgated during 

the times of relative peace. Governments seek to strike a proper balance between transparency 

in military doctrines and postures and national security concerns so that greater transparency 

does not undermine military effectiveness and bedrock security interests. Proponents of 

collective security maintain that transparency measures, including military-to-military 

exchanges, and arms control should be viewed as preliminary steps to future formal security 

structures.228
  At the same time, there is little evidence that the Cold War arms control TCBMs, 
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although helpful, imposed serious obligations or burdens on the U.S. and the Soviet Union, For 

example, the ABM Treaty was signed at the time when neither party had the technology to 

deploy effective missile defenses and therefore did not especially constrain them. Provisions of 

the treaty were likewise often violated.229  

In Europe, the CFE Treaty continues to struggle with ratification of the Adaptation Agreement 

by majority of its signatories, as well as with Treaty compliance, particularly with respect to 

the Treaty’s “flank” limits on ground forces in North Caucasus military districts. Some believe 

that the OSCE played an influential role in the peaceful transition from the Cold War to the 

current situation in Europe. It is important to note here, however, that it was not arms control 

agreements and transparency measures that hastened the demise of the Soviet Union.  

In short, there is serious debate concerning whether collective-security organizations offer a 

superior deterrent to that of traditional balance of power.230 A number of lessons can be drawn 

for space governance that are directly relevant for answering the research question posed in this 

study. They are listed below:  

 Formal top-down arms control does not advance military restraint in space; 

 Treaties rarely prevent development, testing, and even deployment, of restricted 

technology (e.g. ABM Treaty, NPT) 

 Advancement in technology can render Treaties obsolete (e.g. Open Skies Treaty) 

 TCBMs incorporated in Treaties are the key connective tissue for substantive 

collaboration even among adversaries (e.g. non-interference with national technical 

means of verification and agreement not to use concealment measures for the deliberate 

denial of telemetric information, which, in turn, allows monitoring, verification, and 

compliance, etc.) 
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 TCBMs are of great importance but do not alter the fundamental geopolitical landscape 

determined by national interests 

 The level of transparency among states is a barometer of the status of diplomatic 

relations 

 There is no evidence that a collective security approach offers a superior deterrent to 

that of traditional balance of power. 

3.2. POWER PROJECTION OF CHINA AND RUSSIA IN THE SPACE DOMAIN 

This section examines various activities of China and Russia in the space domain to advance 

their hard power and soft power objectives.  

Space Arms Control Proposals of Russia and China 

There are three initiatives most relevant to the discussion of Russia’s and China’s power 

projection in the space domain globally – the so-called „Prevention of an Arms Race in Outer 

Space“ (PAROS), a draft Treaty on the Prevention of the Placement of Weapons in Outer Space 

and of the Threat or Use of Force Against Outer Space Objects (so-called PPWT), and a „No 

First Placement of Weapons in Outer Space“ initiative. PAROS has been on the agenda of the 

Conference on Disarmament (CD) since 1985. Russia and China jointly presented a draft PPWT 

in February 2008, and a revised version in June 2014. The PPWT construct has been jointly 

sponsored and marketed by these two countries since 2002.  

Interestingly, an integral, legally-binding verification regime for effectively monitoring 

compliance, has not been included. Moreover, Russia pledged at the UNGA First Committee 

in October 2004 “not to be the first to place weapons of any kind in outer space”. In 2014, 

Russia proposed such an approach at the UNGA First Committee in a Resolution on “No First 

Placement of Weapons in Outer Space”.231 This initiative is also aimed at supporting the draft 
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prevention of placement of weapons in space treaty (PPWT).  These initiatives are reviewed 

in more detail below.  

Since the 1980s, China and Russia exerted efforts to formulate an international treaty banning 

the development of space weapons. The “Prevention of an Arms Race in Outer Space” 

(PAROS) has been mainly discussed at the Conference on Disarmament (CD). In 1981, UNGA 

Res. 36/97C on PAROS states that the CD, as the single multilateral disarmament negotiation 

forum, has the primary role in the negotiation of multilateral agreement(s) on the PAROS.232
  

Between 1985 and 1994, a CD-based ad hoc committee existed to work on the topic. In 1995, 

the ad hoc Committee on PAROS was not re-established and the discussions later continued on 

a more informal basis. Progress has been minimal, however, as China on one side has insisted 

that PAROS be part of other discussions at the CD, including negotiation on a Fissile Material 

Cut-Off Treaty (FMCT), and the U.S. on the other expressing the view that there was no arms 

race and thus a negotiating mandate on PAROS was unnecessary.  

In June 2002, China and Russia, together with other countries (e.g. Vietnam, Indonesia, Belarus, 

Zimbabwe and Syria), introduced a Joint Working Paper on “Possible Elements for a Future 

International Legal Agreement on the Prevention of the Deployment of Weapons in Outer 

Space, the Threat or Use of Force against Outer Space Objects.”  Other “non-papers” on the 

issue followed and in 2008 Russia and China proposed a PAROS legal instrument, a draft 

“Treaty on the Prevention of the Placement of Weapons in Outer Space, the Threat of Use of 

Force against Outer Objects” (PPWT).233 

In May 2009, the CD broke the deadlock by agreeing to a formal program of work, including 

an agreement to establish a working group on the PAROS, as well as launching negotiations on 
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a treaty limiting the production of fissile material for nuclear weapons/explosive devices.234
 As 

of July 2010, the CD was unable to implement a work program due to objections on the part of 

a number of countries, including Pakistan.235
 Progress on the issue may continue to be modest 

to poor as it has already been partially discredited by the first purposeful destructive act in orbit 

by China in 2007 (which was described in more detail in section 2.2. of this study). Accordingly, 

some countries, including the U.S., still look with skepticism at these efforts, particularly given 

intelligence assessments concerning, for example, China’s and Russia‘s development of 

offensive counterspace capabilities. Criticisms of the proposed treaty have included its “non-

comprehensiveness” or narrow approach focused on ill-defined capabilities without adequately 

considering the fact that many technologies can perform both beneficial and hostile missions.236 

The draft PPWT, for example, does not address ground-based counterspace weapons (including 

their research, development and production), which include, besides kinetic ASATs, weapons 

such as ground-based lasers or jammers. In addition, other vexing issues are presented in the 

draft, such as definition of “threat of force”. Is an ASAT capability a threat? Is it a threat to 

destroy one’s own satellite? What about a close fly-by of a satellite? What are the red lines 

here? The draft could also be interpreted as not prohibiting testing against one’s own outer 

space objects, employing ground-, sea-, or air-based weapons (i.e. enabling a repeat of the 2007 

Chinese ASAT test). Nor does it include an integral, legally-binding verification regime for 

effectively monitoring compliance. 

The “no first placement” PAROS and PPWT initiatives are now being pursued proactively by 

Russia and China, while these same countries are stepping-up their offensive military space 
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capabilities. This, however, does not prevent a number of UN countries from reflexively signing 

up to these proposed arms control schemes.  

“Weaponization” Debate 

To better appreciate challenges related to the aforementioned proposals, it is useful to look more 

closely at the debate about so-called „weaponization“. It is necessary to drill into the seemingly 

menacing term “space weapon” and its linkage to the deployment of counterspace assets for 

protecting the peaceful use of space. In the absence of such a context, the debate over what 

detractors often describe as the “weaponization of space” can easily degenerate into 

demagoguery and competing slogans.  

The U.S. Air Force prefers to discuss counterspace capabilities, rather than weapons as many 

spacecraft are dual-use (i.e. they have both peaceful and military applications). For example, 

an inspection satellite, ostensibly used for orbital repair work, could become a robotic assassin 

capable of destroying other satellites (e.g. with lasers, explosives or mechanical claws).237  

The U.S., has made clear publically that it developed counterspace capabilities to protect the 

nation’s multi-billion dollar investments in space, as well as a wide range of services and 

applications they enable, including those that are of national security importance. The U.S. has 

made equally clear that they are primarily worried about the development, and testing, of 

counterspace capabilities by China and Russia, in that order. 

Although these two countries do not, as yet, possess equivalent U.S. space capabilities, the 

asymmetric nature of space vulnerabilities and threats still make them a priority concern.  

Counterspace activities can take many forms, both defensive and offensive. For example, 

deploying countermeasures to protect satellites from attack is quite different from the 

deployment of space-based or Earth-based systems designed to place the space assets of other 

countries at risk.  
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While it is true that “defensive” space capabilities could, in some cases, be used for offensive 

purposes, the broader space policy or doctrine of a government offers clues as to its emphasis 

on infrastructure protection versus hostile intent.  The U.S. space policy and its military 

doctrines related to space operations (e.g. those addressing space and cyberspace operations) 

have sought to do that, but the U.S. needs to better communicate its sensible goals in space to 

global audiences. For example, the U.S. should continue to highlight the benefits of cooperation 

as it would likely help allay certain European and Asian governments concerns.  

That said, intelligence work is required, rather than relying merely on a country’s diplomatic 

activities and published policies and strategies, to make real time decisions about, for example, 

the motives underpinning the movement of space assets in an unusual configuration. 

Unfortunately, there is little guidance offered by multinational bodies concerning acceptable 

forms of space protection. The Outer Space Treaty of 1967 discusses the unacceptability of 

deploying nuclear weapons, or other weapons of mass destruction, in space, but neglects any 

mention of non-WMDs, anti-satellite weapons, ballistic missiles transiting space, and other 

capabilities.  

Future international agreements concerning the “weaponization” of space must also be viewed 

with caution as such agreements are exceedingly difficult to verify and enforce. Presently, no 

countries are even willing to sign a binding agreement concerning the pressing issue of space 

debris, although most of them agree it is a top space security concern.  

Like calculations regarding Earth-based conflict, potential adversaries need to know that any 

attempt to alter the space status quo militarily will result in unacceptably high costs for 

themselves. The alternative is to hope for the best while not adequately preparing for the worst.  

As described above, Russia and China are at the forefront of promoting an arms control 

approach in the space domain. The notion they advance is that if countries do not engage in 

space arms control, the world will face unrestricted “weaponization”. This premise is difficult 

to accept, however, as space security in not a zero-sum game. Targeted counterspace tool 

development and use, to gain asymmetric advantages has been underway for decades. 
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3.3. U.S. AND EUROPEAN REACTIONS TO SPACE ARMS CONTROL 

INITIATIVES OF CHINA AND RUSSIA 

The U.S. and Europe seek to navigate the issue of the dual-use nature of space technologies, 

where ties between non-military and military space applications, as well as the use of 

commercial space assets for military operations, blur the line between strictly civilian or 

military usage. Russia and China have chosen a different path. Although U.S. national policy 

is not, in principle, against space arms control, it makes clear that the U.S. will only “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”.  

That said, the U.S. maintains that there are a number of fundamental challenges related to space 

arms control concepts, including verification, scope, and the ability to address the most pressing 

existing threats. The issue of verification is related to the ability to monitor that limitations on 

space weapons are being enforced. Moreover, even if a methodology for verification is 

identified, there may not be the technology available to apply it in practice. The scope of arms 

control measures is also difficult to determine, including how to define a “space weapon”. As 

pointed out earlier, even a satellite constructed for purely benign purposes can destroy another 

satellite (even accidentally). Accordingly, this key issue of definition has not been resolved. 

The U.S. also believes that the space arms control proposals by Russia and China do not address 

the most pressing existing threats, including terrestrially-based ASAT weapons (which have 

been tested and have damaged the space environment).238 

The U.S. emphasizes that the PPWT (described in section 3.2.) contains no integral verification 

regime to help monitor and verify the limitations on the placement of weapons in space. It is 

unacceptable for the U.S. to determine provisions only through subsequent negotiations of an 
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“additional protocol”. Moreover, there are currently no cooperative measures (and possibly 

technologies) to effectively verify these proposals.  

A similar issue exists with Russia’s Non-First Placement (NFP) Initiative. With regard to scope, 

normally, arms control treaties prohibiting the deployment of a class of weapons also include 

prohibitions on the possession, testing, production and stockpiling of such weapons to prevent 

the possibility of a country rapidly breaking out from such a treaty. The PPWT does not include 

such prohibitions and would enable any Party to the treaty to develop a deployable space-based 

weapons break-out capability. The NFP Initiative also does not offer any scope, or a definition 

of a “weapon in outer space”.  Finally, neither the PPWT nor the NFP addresses the threat 

stemming from terrestrially-based ASAT systems.239  

In short, it would seem that existing space realities makes it virtually impossible to employ 

traditional arms control approaches (including the verification and enforcement aspects) for the 

governance of space, as it is how technologies are used – rather than the technologies 

themselves (e.g. a computer, a GNSS system, etc.) – that needs to be addressed. In this 

uncertain, complex security environment, TCBMs stand out as an important policy tool in 

preserving global security, including in space.  

The U.S. expends major political capital on configuring TCBMs for space activities. Europe, 

which generally favors inclusive, preemptive space diplomacy, for example by providing 

emerging competitors with concrete incentives to help safeguard access to, and use of, space, 

believes in the same approach.  The European Union promotes an International Code of 

Conduct for Outer Space Activities (the latest version of which is dated 31 March 2014), one 

that promotes behavioral norms to prevent irresponsible behavior. The EU has taken the 

approach that without active space diplomacy, incidents and even conflicts involving the space 

domain are highly probable. 
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The proposed International Code of Conduct for Outer Space Activities represents a non-treaty-

based effort to advance space security that side-stepped the daunting task of defining space 

weapons or advocating a certain brand of arms control that prohibits their placement in space. 

It focused on how to use outer space in a peaceful manner that immensely benefits humankind. 

TCBMs in outer space could serve as the connective tissue in helping define and implement 

actions called for in this document. 

This initiative was launched in 2007 in response to the UN Secretary General's call for concrete 

transparency and confidence-building measures (TCBMs) for space (included in UN General 

Assembly Resolutions 61/75 of 6 December 2006 and 62/43 of 5 December 2007 on 

“Transparency and Confidence-Building Measures (TCBMs) in Outer Space Activities”). The 

Code seeks to strengthen existing UN treaties and principles on outer space. The subscribing 

parties would commit to comply with voluntary guidelines and promote their universal 

adherence. It also aims at reinforcing these principles and behavioral norms by introducing 

other innovative space TCBMs advancing the safety, security and sustainability of space 

activities. 

To advance progress on the Code, the EU (represented by its European External Action Service) 

held Open-Ended Consultations in May 2013 in Kiev. UN Member States were invited to these 

consultations to address various aspects of the draft Code. Some 140 participants from 61 

countries attended the consultations and provided, during and after the proceedings, their 

valuable comments and suggestions on the proposal. On the basis of these comments and 

suggestions, the EU has released the current (September 2013) draft of the Code. 

To maintain the momentum of the transparent and inclusive process established in Kiev, the 

EEAS co-hosted, with the Government of Thailand, another Open-ended Consultations in 

Bangkok in November 2013. The third, and for the time being, last, Open-ended Consultations 

took place in Luxembourg, in May 2014. As the Luxembourg consultations seemed to establish 

positive momentum for the initiative, Europe decided to host the first negotiations in New York, 

in July 2015. The New York meeting, however, emerged as a set-back, or even a step backward, 

as Russia and China stated strong opposition to the current process.  
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Since New York, no decision has been made among the EU Member States concerning what to 

do next. The discussions of how to follow up on New York, and in what venue and format (i.e. 

whether to continue to refer to a “Code of Conduct” or whether, for example, it would be wiser 

to advocate “key principles”) are ongoing. Some EU countries prefer to move the initiative to 

the UN (although this would defy the original idea to discuss it outside the cumbersome 

environment of the UN and similar bodies), and others want an ad hoc platform.  

Besides the EU member states, it is also important to consider the opinions of other “like-

minded” states (e.g. the U.S., Canada, Australia, Japan, South Korea, etc.). If the format 

changes, how will these states view it? The U.S., for example, now seems to prefer bilateral 

discussions versus a multilateral one.  In short, in an environment of growing geopolitical 

tensions, the negotiations over the final version of the Code have slowed significantly – possibly 

even terminally.  

At the UNCOPUOS Scientific and Technical Subcommittee (STSC), the topics of space debris, 

space weather, near-earth objects, nuclear power sources in space, and other topics closely 

related to space sustainability have been on the agenda for many years. A new item on the 

agenda of the STSC, originally initiated by France and introduced formally in February 2010, 

is entitled “long-term sustainability of space activities.” It seeks to adopt a comprehensive 

approach to preserving space for the coming generations. A Working Group (divided into four 

expert groups) was established and met for the first time in June 2010 to advance establishment 

of practical measures, accompanied by voluntary guidelines, to enhance space sustainability. A 

report, and associated recommendations, if all goes well, is planned for release in 2016. The 

overarching goal is to formulate “best practices guidelines” for safer operations in space. 

Many familiar with the consensus-based work of the UN argue that the evolution of space-

related realities is proceeding faster than the UN’s uneven pace. It has been pointed out that the 

UNCOPUOS is perhaps being sidelined by other initiatives, including those of private actors. 

An example of such an initiative is the establishment, by private telecommunications operators, 

of the Space Data Association (SDA), which enables sharing of Space Situational Awareness 

− related data among its members. Indeed, private actors are increasingly relevant for 
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deliberations on space activities.240 Nevertheless, the UNCOPUOS will remain an essential 

platform with global reach encouraging TCBMs and other space sustainability-related 

activities, including establishing a mechanism for improved SSA-sharing. 

The Group of Governmental Experts (GGE) on Outer Space TCBMs received its mandate 

through the UNGA resolution 65/68 of January 2011, initially tabled in the UN First 

Committee. The GGE comprised of 15 experts from different countries, held three sessions 

(one in 2012 and two in 2013) and in July 2013 concluded a consensus report addressing the 

need to implement a range of transparency measures, promote international cooperation, 

consultations, outreach activities, as well as multilateral coordination to enhance space safety 

and security.241  

Given the deadlock related to the draft Space Code of Conduct, the UN-based initiatives related 

to transparency and confidence-building measures (TCBMs) --  namely the United Nations 

Committee for the Peaceful Uses of Outer Space (UNCOPUOS) Scientific and Technical 

Subcommittee’s Working Group on Long-Term Sustainability of Outer Space Activities,-- and 

implementation of a consensus report of July 2013 by the Group of Governmental Experts 

(GGE) on TCBMs for Outer Space Activities (also agreed upon by Russia and China), are of 

great importance in helping advance space security in the long run. They have the potential to 

serve as multilateral platform that can achieve “critical mass” consensus on how to manage key 

space activities internationally. The argument is based on the premise that building, at least 

initially, a series of multilateral agreements on different subjects can positively influence, over 

time, the overall space security matrix. Lastly, comprehensive situational awareness is of top 

importance as it is required not only to operate effectively in space, but also to safeguard this 

domain and respond quickly to any contingencies. Yet, situational awareness in space is most 

                                                 

 

240 Kai-Uwe Schrogl, “Is UNCOPUOS fit for the future? Reflections at the occasion of the 50th session of its 

legal subcommittee,” Zeitschrift fur Luft und Weltraumrecht 60 (2011): 93–102.  
241 Jana Robinson, “Space Transparency and Confidence-Building Measures,” in Handbook of Space Security: 

Policies, Applications and Programs, ed. Kai-Uwe Schrogl et al. (New York: Springer, 2015), 294-295. 

 



 

103 

 

challenging because of the requirement to cover some 73 trillion cubic miles.242 Collaboration 

in this arena could overcome some of these challenges. 

To conclude, the establishment of strong communication links between relevant authorities, 

including hotlines, exchanges of information concerning policies and doctrines and regular 

dialogues among decision-makers remain the foundational TCBMs that states use to better 

understand each other and prevent misperceptions and miscalculations. The U.S., Europe and 

other like-minded states, promote these and other space-relevant TCBMs in an effort to preserve 

the sustainability of this domain for generations to come.  

4. COOPERATION OR CONFLICT IN THE SPACE DOMAIN 

This chapter examines areas of possible cooperation and the potential for conflict, including 

likely tipping points, among the U.S, Russia and China.  This evaluation is framed by the two 

theories selected for the purposes of this study. The chapter will delineate select opportunities 

and limitations of exercising soft power versus asserting military dominance in space as the 

means of preserving the stability and sustainability of future space activities for humankind.   

4.1. THEORETICAL FRAMEWORK AND GEOPOLITICAL SETTING 

In order to understand the ongoing discourse concerning space-related theories (or lack thereof) 

and their application to space activities, it is imperative to understand that space is both a 

separate domain (entirely cyberspace dependent) that needs to be protected, and a multiplier for 

other areas. Space systems possess the ability to multiply the benefits of economic and social 

development, scientific achievement, international security and other earthly pursuits, as well 

as serve as a key enabler for operations in other warfighting domains (i.e. land, air, and sea). 

This has been well understood since the Operation Desert Storm, where joint U.S. forces, 
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supported by modern command, control, communications, and intelligence (C3I) systems and 

technologies, achieved decisive results on the battlefield.  

As a critical enabler for security and defense-related missions, space is a key criterion of power 

projection capability. Taken together, the civilian, commercial, defense and intelligence uses of 

space provide a vast, and often interconnected matrix of essential capabilities. These 

characteristics draw actors utilizing, and operating in, space, to constantly evaluate where to 

strike a balance between collaboration and operational dominance/control of space. This is 

especially sensitive between potential adversaries such as the U.S., Russia and China.   

Geopolitically, the threat environment confronting European and other countries in the 21st 

century is markedly different from that of the early post-Cold War period. The world entered 

this new century witnessing: the unprecedented terrorist attack on the U.S. on 11 September 

2001 and subsequent U.S. assault on al-Qaeda and Taliban forces in Afghanistan; a second Iraq 

war beginning in 2003; a 2006 Israeli military incursion into Lebanon; the continuing 

Palestinian-Israeli conflict in Gaza; a Russian invasion of Georgia in August 2008, and of 

Ukraine in 2014; nuclear crises in Iran and North Korea; China’s provocative behavior in  the 

South China Sea; an ongoing conflict in Syria and Yemen, and the list goes on.  

This complex terrestrial and maritime geopolitical environment inevitably spills into space and 

space-related accidents and incidents are directly linked to, or have an impact on, terrestrial 

developments.  In addition to the dramatic geopolitical developments, the post-Cold War 

space environment has changed immensely, marked by new players and technologies -- 

accompanied by increased dependencies and vulnerabilities.   

The disruption of the capabilities that space assets provide could have immediate, far-reaching 

and devastating economic, political, and geostrategic consequences. Space vulnerabilities have 

increased greatly in a manner commensurate with terrestrial dependency on space-based 

capabilities and enablers. This is true for both the civilian and military activities. Purposeful 

interference with space systems could rather easily trigger a retaliatory spiral of actions that 

could compromise a safe and secure space operating environment.  This reality challenges the 

international law related to space established during the Cold War, including the Space Treaties.  
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The ratification of the Outer Space Treaty (OST) by both the U.S. and the Soviet Union in 1967, 

as well as conclusion of some of the terrestrial Cold War arms control agreements, which 

included space-related provisions, would seem to correspond with the propositions made by 

Mutschler in his Preventive Arms Control Theory. As was explained in section 1.1. of this study, 

Mutschler asserts that it is possible to establish an international preventive arms control regime. 

According to him, this can be accomplished when the following three different scenarios 

converge: 1) in situations that resemble the Prisoner’s Dilemma and the testing of the respective 

weapons technology can be verified (interests as the key variable); 2) states that are 

approximately at the same level of technological capability with regard to the weapons 

technology that should be controlled (power as the key variable); and 3) if states learn that – 

due to interdependence – arms control improves their security more than unilateral armament 

(knowledge as the key variable). He postulates that arms control in space is possible only if a 

learning process has transformed a situation from a Deadlock game to a Prisoner’s Dilemma 

situation (and where verification is a key variable). This is to be accomplished by an epistemic 

transnational community that would ideally emerge from scientific cooperation in the area of 

space exploration.243 

 Mutschler’s conclusions with regard to terrestrial arms control agreements included the notion 

that the Anti-Ballistic Missile (ABM) Treaty and the Strategic Arms Limitation Talks (SALT) 

process contributed to international security by reducing tensions between the superpowers, 

were a cornerstone of superpower detente, and served as an example that when two sides share 

certain interests, their security can be improved by cooperation. He makes an analogy to the 

Prisoner’s Dilemma concept, where the ABM arms control regime was the solution to the 

collective action problem.244 

The power aspect, according to Mutschler, was important too, as the Soviet Union wanted the 

ABM treaty due to their acknowledged weakness in this area of technology.245 Mutschler 
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argues, that the third element, which is knowledge, is the key ingredient to a successful 

international regime of preventive arms control. Thanks to an epistemic community of 

American scientists and strategists, who understood the potential negative consequences of the 

quest for superiority by arming in general, and particularly by arming with ABMs. This learning 

process, according to him, transformed the situation structure from a Deadlock Game to a 

Prisoner’s Dilemma.246 

Another view relevant to prevention of conflict is offered by Everett Dolman. Astropolitics 

(defined by Dolman as “the study of the relationship between outer space terrain and technology 

and the development of political and military policy and strategy” 247) reinforces classical 

geopolitical theory, which emphasizes the centrality of national and regional rivalries, and the 

notion that for a state to remain sovereign it must, at a minimum, prevent another state from 

gaining vital control of strategic locations, pathways and chokepoints.248 It is already a reality 

today, that space operations provide a potentially decisive advantage for the militaries of the 

U.S. and Russia, and increasingly China. Dolman used geopolitical theories to form his 

astropolitical theory which can be applied when developing national space strategy and policy.  

In contrast to Mutschler, Dolman’s Astropolitik (i.e. a political theory that manipulates the 

relationship between state power and space control for the purpose of extending the dominance 

of a single state globally), emphasizes that with the growing importance of space technology 

(and, therefore, increasing vulnerabilities), control of space by one  dominant power is 

increasingly essential. If put into practice, however, Astropolitik, Dolman emphasizes, must be 

“fully understood, monitored and aggressively culled”.249 

Dolman suggests that it is desirable to control what he terms “Terra” (or Earth). Another 

astropolitical region to be controlled is what Dolman calls Terran (or Earth space), as it does 
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not only guarantee long-term control of space, but, importantly for this study’s analytical 

framework, gives near-term advantage on the terrestrial battlefield. In the longer run, Dolman 

predicts, focus will inevitably turn to Lunar (or Moon Space), and Solar space.  The individual 

regions are described in table 1 below. 

Terra (or Earth) Earth including the atmosphere stretching from the surface to 

just below the lowest altitude capable of supporting unpowered 

orbit 

Terran (or Earth space) The lowest viable orbit to just beyond geostationary altitude 

(about 36,000 km) 

Lunar (or Moon Space) The region just beyond geostationary orbit to just beyond lunar 

orbit 

Solar Space Everything in our solar system beyond the orbit of the Moon 

Table 1: Everett Dolman’s four regions of space (Source: Astropolitik)250 

If we go back to the AMB Treaty example, Dolman points out that although it placed strict 

constraints on the ability of the U.S. and the Soviet Union to defend themselves from missile 

attack, it was worse than the deployment of an effective AMB defense that would eliminate the 

threat of guaranteed retaliation (the ‘second strike’ capability deterring a crippling ‘first strike’). 

In addition, neither side completely eliminated their ability to research and test ABM capability 

and two ABM sites were allowed each side (one to protect the respective capitals and another 

for research and development).  

Dolman argues that the U.S. took the moral high ground by abandoning efforts to protect 

Washington while the USSR deployed and maintained, into at least three generations, an ABM 

screen around Moscow. The U.S. saw that it was not proper to spend large funds to protect 

Washington while not providing the same protection to other cities. In addition, such limited 
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protection did not reduce the prospects for nuclear war.251  This runs counter to Mutschler’s 

proposition for a preventive arms control regime and related conditions. 

Dolman maintains that the major classifications of issues common to sea, air and space law (i.e. 

delimitations, sovereignty, registration and liability) are all contentious. 252  He explains, 

moreover, that the current cooperative space regime emerged from contentious situations 

(designed to limit confrontations). Although space flight was directly associated with ballistic 

missile defense (BMD) and nuclear weapon development (i.e. fear was a key factor), the current 

cooperative structure is fragile, as it was treated as being isolated from these terrestrial threats 

(as manifested, for example, in the OST’s non-appropriation principle). In short, space 

cooperation was a cover to buy time to prevent a potential conflict.253 This approach, according 

to Dolman, stifled exploration and positive competition. He believes that this system is 

unsustainable.254 

Dolman does not share a view promoted by many liberals that a common belief in cooperation 

is due to the reality that all humans are “on one boat here”,  that nations can create a ‘habit’ of 

cooperation, and that a complex task of exploration can be accomplished only by united human 

race. The liberal view sees an increasing role for the UN which would, eventually, establish a 

global government that would eliminate interstate wars. Dolman notes that the realist tradition 

does not see this as a likely possibility, but does not dismiss it entirely. His view is that of a 

realist, where competition goes hand-in-hand with cooperation, but where competition is a 

measure by which success is judged. 

If we look at the landscape of today’s space activities, the desire to improve space capabilities 

and gain competitive advantage is not exclusive to major space powers. Japan, India and China 

have successfully demonstrated indigenous launch capabilities and their engagement in multi-
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faceted space programs are an example of this regional trend. The Chinese Shenzhou and 

Chang’e missions, the Indian Chandrayaan-1 lunar orbiter, the Japanese Kaguya missions and 

the Kibo space module for the ISS are examples of civilian space projects that are as much 

about national pride and prestige as they are about scientific or other forms of commercial 

benefit.255 Besides Japan, India and China, countries such as South Korea, Indonesia, Malaysia, 

the Philippines, Singapore, Taiwan, Thailand and Vietnam, have, or are developing, indigenous 

capabilities to manufacture, launch and control satellites.256 

In short, as space is now characterized by an increasing number of countries operating satellites 

and acquiring launching capabilities as well as developing counterspace options, including the 

denial of access to space-based assets. This is accompanied by a growing amount of orbital 

debris, a congested geostationary orbit, finite availability of the radiofrequency spectrum, a 

growing dependence on space services by civilians and militaries worldwide, inadequate 

contingency planning for “incidents” and other space security concerns. This reality challenges 

the global space-faring community and is especially difficult to address on a bilateral, much 

less multilateral level.  

The nature of these space-related developments reveals much about the evolution of the dangers 

to the stability of space and Earth-based security issues that can implicate it. In short, the 

traditional threat scenarios that dominated the 20th century have been supplanted by new ones, 

including those involving outer space. Asymmetric warfighting strategies, together with 

economic and financial globalization, for example, have given rise to heightened proliferation 

concerns involving both state and non-state actors. The international debate about the role of 

intelligence and preemption, versus Cold-War deterrence and containment, has become more 

pronounced. Meanwhile, prediction, prevention, and crisis management are considerably more 

difficult to orchestrate in the information age.   
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States that possess an advanced understanding and commitment to international law are often 

the most credible players with respect to creative and persuasive diplomacy as well as conflict 

resolution. The post-1945 dissemination of nuclear weapons, along with the U.S.-Soviet 

doctrine of mutually-assured destruction (MAD) and the advent of more sophisticated ballistic 

missile delivery systems have done much to shape today’s “balance of power”.  

The 9/11 attack in the U.S. in 2001, the Madrid bombings in 2004, and London metro bombings 

in 2005, November 2015 Paris and March 2016 Brussels attacks, are emblematic of the fact that 

even developed, democratic countries are exposed to these new asymmetric warfare tactics. 

Accordingly, it is doubtful that countries will substantially reduce, much less terminate, their 

investments in military research and development activities, including those for space. Such 

investments are often not only viewed as a crucial dimension of a country’s security, but also 

as a boost to national pride and sense of autonomy.  

4.2. AREAS OF COOPERATION 

The first basis for the governance of international law regarding outer space activities was 

provided in the UNGA Resolution 1721 (XVI) on “International cooperation in the Peaceful 

uses of Outer Space” of December 1961. In 1963, inspired partially by the signing of the Partial 

Test Ban Treaty (PTBT), a General Assembly resolution was adopted entitled “Declaration of 

Legal Principles Governing the Activities of States in the Exploration and Uses of Outer Space” 

(Resolution 1962 (XVIII)). This laid the groundwork for the main principles governing outer 

space activities as described in the UN Treaty on Principles Governing the Activities of States 

in the Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies (the 

Outer Space Treaty, OST).257 

The OST was adopted by a unanimous vote in the General Assembly (G.A. Resolution 2222) 

and marked the first effort to establish an institutionalized, multilateral framework for space 
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security.258 It was partially inspired by the need to govern activities in space pursuant to the 

requirement to legitimize the use of photo intelligence satellites by the U.S. As of January 2015, 

103 countries had ratified the treaty.259 

The OST establishes outer space as the “province of all mankind”, “free for exploration and use 

by all States”, and “not subject to national appropriation”. It bans “placement of nuclear 

weapons or other weapons of mass destruction” in space, emphasizes that space is to be used 

only for “peaceful purposes”, and establishes that states are “responsible for national space 

activities and liable for damage caused by their space objects”, and obliged to “avoid harmful 

contamination of space and celestial bodies”.260   

Concerns about the shortcomings of the OST, however, surfaced almost immediately. Although 

Article 1 of the OST emphasizes the right of the free use of space for peaceful purposes, the 

treaty’s preamble commits signatories to promote the “common interest of all mankind” and 

“friendly relations”.261 The OST merely limits the placement of nuclear weapons in space. It 

does nothing to address ballistic missiles, nuclear-equipped or not, that ascend to, and move 

through, space, or other scenarios.262  Scholars like Nancy Gallagher and John Steinbruner 

propose building on the OST with new rules that would address the current challenges of space 

security.263 
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At this time, there is no consensus within the UNCOPUOS to negotiate OST amendments, or 

establish a new forum to deal with outer space activities. However, there exists some 

willingness within the UNCOPUOS to work on guidelines based on technical and operational 

considerations (or “rules of the road”), and respecting the founding principles of the OST in a 

manner that would contribute to responsible behavior in space.264  

An area of possible cooperation is to not only acknowledge the OST principles, but seek ways 

how to achieve more universal adherence to the OST regime and TCBMs embodied within it. 

This would enable the building of unilateral TCBMs that are, for example, exercised by the 

U.S.  The U.S. National Space Policy of June 2010, for example, emphasized increased 

cooperation with other states, as well as enhanced transparency in national space activities.  

Moreover, as observed by Lt. Col. Brandon Hart, besides multilateral treaty obligations, states 

can create TCBM requirements in their national legislation. He cites U.S. legislation 10 USC 

2274 on the “Space Situational Awareness Program” which allows, but does not require, the 

Department of Defense to share data, information and services with both commercial and 

foreign entities. It states that the Secretary of Defense “may provide space situational awareness 

services and information to, and may obtain space situational awareness data and information 

from, non-United States Government entities […]”.265  

One of the platforms that was originally hoped to promote an enhanced multilateral TCBM 

agreement was the EU’s proposal for an International Code of Conduct for Outer Space 

Activities.  

Proposal for an International Code of Conduct for Outer Space Activities 
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This initiative, introduced in Chapter 3, was first initiated by the European Union (EU) in 2007, 

following the United Nations General Assembly Resolutions 61/75 of 6 December 2006 and 

62/43 of 5 December 2007 on “Transparency and Confidence-Building Measures (TCBMs) in 

Outer Space Activities”, and in response to a request by the UN Secretary General to UN 

members for concrete proposals on TCBMs. The EU subsequently launched consultations to 

promote the development of a preliminary draft, which was released in December 2008 and 

revised in June 2012 and March 2014. June 2012 draft was formally presented to the 

international community at a multilateral meeting held in June 2012 in Vienna, Austria.  

The EU, which believes that a Space Code of Conduct would be a contribution to space-related 

transparency and confidence-building measures (TCBMs), welcomed the UN General 

Assembly resolution 65/68 of December 2010 establishing a Group of Governmental Experts 

(GGE) to conduct a study on TCBMs in Outer Space. The GGE, consisting of 15 experts from 

geographically balanced regions (including the U.S., Russia, and China), released a consensus 

report in July 2013, offering recommendations concerning the establishment of norms of 

behavior for space activities. 

 The EU briefed the GGE on progress regarding its initiative on the Code during the GGE's 

three meetings in July 2012, April 2013 and July 2013. In short, the Space Code of Conduct 

was meant to complement both top-down political processes, like the UN GGE on TCBMs, and 

bottom-up ones like the UN Committee on the Peaceful Uses of Outer Space (UNCOPUOS) 

Scientific and Technical Subcommittee’s Working Group on Long-Term Sustainability of 

Space Activities (LTSSA) . As explained in Chapter 3, the LTSSA was established in 2012 

with the goal to publish a report (originally envisioned for 2014) offering technical guidelines 

for responsible space activities. 

The EU held extensive multilateral and bilateral discussions and exchanges in an effort to move 

the initiative to a successful conclusion that included three rounds of multilateral consultations 

with the participation of some 95 UN Member States – in Kiev (May 2013), Bangkok 

(November 2013), and Luxembourg (May 2014). In July 2014, the EU proceeded with the next 

step – conducting multilateral negotiations with the goal to achieve consensus on the Code’s 

text. These negotiations, however, witnessed a major setback when China and Russia offered  
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major criticisms concerning this initiative (which it had voiced also during the consultations in 

Kiev and Bangkok). 

These concerns were that the Code: 1) is not universal; 2) is not consensus-based; 3) has not 

been conducted within the UN; and 4) the instrument has not been negotiated. This caused a 

major setback for the Code and the EU and its member states have not, to date (as of March 

2016), decided on how best to proceed. Moreover, they have suggested returning to a discussion 

on the main principles of the Code. The venue and format, however, have not been decided.  

Some skeptical voices see a number of structural flaws with bottom-up, voluntary regimes that 

are not bound legally. An example could be the International Code of Conduct Against Ballistic 

Missile Proliferation (the Hague Code of Conduct), which requires, among other items, the 

signatories to abide by the OST, the Liability and Registration Conventions, as well as to 

provide: 1) an annual declaration on ballistic missile and space programs and policies; and 2) 

prior notification of missile and space vehicle launches.  The challenge lies in that despite the 

large number of subscribing states (including the U.S. and Russia), other relevant actors like 

China, Iran and North Korea do not participate in this instrument and thus undermine the 

credibility of the Hague Code.  

Lucia Marta argues, for example, that diminished credibility of the Hague Code is primarily 

caused by the fact that it was initiated by Western countries to control exports of missile 

technologies (through Missile Technology Control Regime), the concern of some emerging 

space nations that they would be restrained in developing their space programs and SLVs and 

due to the lack of interest of countries not involved in space. Moreover, in 2009, only 13% of 

the launches by the Hague Code subscribers were pre-notified and did not include any Russian 

or American launches, displaying a dearth of TCBM usage.266  
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UN TCBM-related Initiatives 

There are two TCBM-related initiatives in the UN that have some promise as the basis for 

collaboration among the U.S., Russia, and China. They are the above referenced United Nations 

Committee for the Peaceful Uses of Outer Space (UNCOPUOS) Scientific and Technical 

Subcommittee’s (STSC) Working Group on Long-Term Sustainability (LTS) of Outer Space 

Activities; and the implementation of a consensus report of July 2013 by the Group of 

Governmental Experts (GGE) on TCBMs for Outer Space Activities. This could also be true 

for the Code, but only if the EU Member States and other like-minded countries decide on a 

united, solid path forward.  

All three initiatives are currently deadlocked. The Code for the reasons mentioned above. The 

LTSSA experienced a recent setback when Russia became the main blocking element of the 

initiative at the last STSC in February 2016. This was the case even though the initiative is 

conducted in the UN, is universal, is consensus-based and is negotiated (unlike, as stated by 

Russia, the EU’s proposal for a Space Code of Conduct). It is even possible that a consensus is 

not achieved in the LTS Working Group and no report is released (which is almost 

unprecedented in the UNCOPUOS).  

If that proves the case, the only success achieved to date would be to keep the LTSSA an agenda 

item in the STSC, but without agreement on specific guidelines that would advance the long-

term sustainability of outer space activities. With regard to the GGE, since the publication of 

the consensus report in July 2013, only three countries submitted implementation proposals (as 

of February 2016).  

Possible Paths Forward 

Given this rather pitiful status of collaboration in the international bodies, the three countries 

should continue to explore a joint agreement on how to adhere to TCBMs already identified by 

existing international legal framework, embodied in the space treaties, especially the 1967 

Outer Space Treaty (OST), and five sets of legal principles adopted by the UN General 

Assembly. The latter principles address the conduct of space activities such as broadcasting via 

satellites, remote satellite observations of Earth and general standards for the safe use of nuclear 

power sources in space.  
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 Other relevant outer space resolutions to focus on are, for example, a resolution registering 

space objects (UNGA Res. 1721 B (XVI) of Dec 1961 and UNGA Res. 62/101 of Dec 2007),  

a resolution on the concept of a “launching state” (UNGA Res. 59/115 of Dec 2004).  In 

addition, it should be explored in what ways more sensitive areas, such as those outlined in the 

draft Space Code of Conduct, could be addressed on a bilateral basis.  

Naturally, countries will continue to be highly attentive to issues relevant to their national 

security and, as space offers an ideal environment for engaging in asymmetric warfare, the 

development and testing of ASAT’s and other counterspace systems will likely remain 

attractive. Samuel Black argues that a provision banning harmful interference with satellites 

would provide a partial way out of this security conundrum. 

 Specifically, should this provision be embedded in international behavior, the victim of 

interference could more easily gain international support for reprisal. He likewise argues that it 

is most likely that nations developing and operating space assets will also develop means to 

respond to possible interference. He concludes that the strategies to hedge against the possibility 

of violation of the principle of noninterference would serve as a deterrent as countries become 

more hesitant to carry out such acts.267 Black also asserts that the principle of noninterference 

with space objects will be an indispensable component of any Code of Conduct.268  

He observes that international treaties, including the provision of noninterference with the 

NTM, do not cover satellites uninvolved with treaty verification (and therefore not the NTM). 

Accordingly, the provision for non-interference with space objects is necessary to create an 

incentive for the peaceful resolution of potential disputes.269  There also continues to exist 

“grey areas” of verification, most notably accidental versus purposeful interference. Moreover, 

as argued by Lt. Col. Brandon Hart, it is not clear from the OST’s article 9, for example, what 
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level of certainty concerning interference is required before requesting international 

consultations.270  

As the question concerning when to request consultations does not have a single answer, it most 

probably calls for a case-by case approach, but utilizing the benefits of established TCBMs. For 

example, the February 2009 debris-causing collision between Russian satellite Kosmos and the 

U.S. Iridium triggered application of TCBMs. In this case the U.S. and Russia were in 

communication promptly following the collision. In addition, four months after the collision, 

experts from both countries met in Vienna to discuss the incident and identify opportunities for 

bilateral space TCBMs. 

Space-related TCBMs have a history of bringing benefits as well as associated “baggage”. At 

its forty-fifth session in December 1990, the General Assembly adopted two resolutions 

concerning outer space, resolution 45/55 A entitled "Prevention of an arms race in outer space", 

and resolution 45/55 B, entitled "Confidence-building measures in outer space". Based on the 

second resolution, a research project entitled “Study on the Application of Confidence-Building 

Measures in Outer Space” was carried out by governmental experts between 1991 and 1993. 

TCBMs for space were likewise introduced in a 2006 Russian and Chinese working paper in 

the CD which led to the adoption of UNGA resolution 62/43 of December 2007 on 

“Transparency and Confidence-Building Measures in Outer Space Activities”.271 Prior UNGA 

resolutions on TCBM included 60/66 and 61/75 and the most recent one is UNGA resolution 

64/49. When promoting space TCBMs related to bottom-up approaches to managing space 

activities, it should be acknowledged that both Russia and China, who proposed the CD-related 

TCBMs, are proponents of a legally-binding treaty on banning space weapons.  
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These realities make it more difficult to persuade some space actors of the benefits of TCBMs 

for non-binding agreements. The arguments put forth include: 1) engagement in TCBMs 

eventually leads to being shackled by a legally-binding treaty unfavorable to a country’s 

national security priorities; and 2) TCBMs simply do not work as advertised. That said, the 

reality is that the bottom-up approach is currently viewed as the more promising. Accordingly, 

it is useful to weigh the benefits and limitations of TCBMs in the relevant circumstances prior 

to making a judgment concerning their value.  Benefits of TCBMs include: 

 TCBMs seek to facilitate the establishment of predictable processes  

 TCBMs provide a policy framework to promote specific behavioral objectives  

 TCBMs can reinforce a space culture of cooperation and peer review  

 TCBMs help balance national and international interests  

 The process of implementing TCBMs is often slow, and includes setbacks, but it can 

assist in generating political will and understanding  

 Those countries that comply with TCBMs serve as more established supporters of 

international nonproliferation and other norms  

 TCBMs allow for informal exchanges between countries as well as non-governmental 

entities      

Among the criticisms of TCBMs are the following: that they have only limited influence and 

will not prevent countries from hedging or engaging in space-related abuses272; and that they 

tend not to enforce monitoring and verification provisions and require participants that are 

willing to cooperate fulsomely. Brandon Hart asserts that when configuring space-specific 

TCBMs, nations should avoid a number of “traps”. These include: avoiding redundancy by 

mere reiteration of binding obligations of existing space treaties or guidelines (e.g. Debris 

Mitigation Guidelines); putting forth TCBMs that are in conflict with binding rights from 

existing space treaties (e.g. zones of sovereignty around satellites that are contrary to the free 

use of space as described in Article 1 of the OST and against prohibition of claims of 
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sovereignty in outer space as provided for in article II of the OST); and imposing the high costs 

associated with a new mechanism while existing treaty obligations are neglected.273 

The UN Committee on the Peaceful Uses of Outer Space (UNCOPUOS) occupies an important 

position.  Besides the UNCOPUOS, radiofrequencies are managed by the International 

Telecommunication Union (ITU) and its World Radiocommunications Conference. This 

conference helps the ITU review and, if necessary, revise the Radio Regulations, the 

international regulations governing the use of the radiofrequency spectrum from geostationary 

and non-geostationary-satellite orbits.  

Other organizations serve as a platform where the U.S., Russia and China can interact. The 

Committee on Earth Observation Satellites (CEOS) is the most prominent multilateral body 

engaged in coordination of remote sensing satellites, on a voluntary and non-binding basis. The 

World Meteorological Organization (WMO) helps govern the use of weather satellites. Both 

the CEOS and WMO contribute to the political exchanges taking place in the Group on Earth 

Observation (GEO). 

Another such organization International Committee on GNSS (ICG), which coordinates civil 

services stemming from global and regional satellite navigation systems and GEO-stationary 

augmentation satellites. The ICG‘s membership includes nation state system providers, other 

interested UN member states and international organizations that represent major user groups 

(i.e. not just service providers). Unlike CEOS or the ICG, the Cospas-Sarsat for satellite search 

and rescue coordination involves a binding agreement among a smaller number of parties. Even 

CEOS and ICG have subgroups that seek to achieve consensus among system providers, when 

necessary. There also exists an International Space Exploration Group covering these activities 

(ISEG).  

                                                 

 

273 Brandon L. Hart, “Transparency & Confidence Building Measures: Treaties, National Legislation, National 

Policies, and Proposals for Non-Binding Measures,” in Prospects for Transparency and Confidence-Building 

Measures in Space, ed. Jana Robinson et al. (Vienna: European Space Policy Institute, 2010), 12-14. 



 

120 

 

To conclude, multilateral initiatives that seek to improve global-level governance of space 

activities, can be utilized to advance improved communications among these three countries. 

These initiatives seek to emphasize that space sustainability is a concern of not only space 

actors, but all beneficiaries of space activities. They are viewed by many as an intermediate 

step that will keep space activities orderly in the near-term.  

4.2. AREAS OF POTENTIAL CONFLICT 

China Challenge 

The U.S. and China both have strategic interests in the Asia-Pacific region. China is viewed as 

the foremost national security challenge for the United States and many assess that the ‘China 

challenge’ will only grow in stature over time.  As its economy, until recently, has soared, 

China has been building up aggressively its military capabilities (e.g. modern blue-water navy, 

expanded ICBM deployments, new cyber warfare and counterspace capabilities, etc.).  In the 

space domain, China is viewed as seeking to build a capability that would be able to exploit 

vulnerabilities of the superior U.S. space capabilities (i.e. interrupt the U.S. space-enabled 

information services that are the core of U.S. military superiority).  China’s demonstration of 

a kinetic ASAT capability through the shoot-down of its old weather satellite in 2007, described 

in more detail in section 2.2. of this study, represented a turning point. It became clear that 

China does not wish to remain a second-tier space power, but one that joins the U.S. and Russia 

as a major spacepower.   

This type of direct –ascent anti-satellite (so called “hit-to-kill”) capability was again 

demonstrated in 2010, 2013, and 2014, when China performed a successful ballistic missile 

intercept test.274 The May 2013 Chinese test275 of a direct-ascent anti-satellite weapon that 
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traveled into the vicinity of geostationary orbit, an orbit some 36,000 km above the Earth, 

created a new echelon of alarm in the United States. 

Despite these realities, China is rather mute about its space policy and strategy. At the same 

time, it is clear that China accepts the national security significance of space, including from a 

number of Chinese military writings and statements. China’s 2008 and 2011 Defense white 

papers note, for example, the major role of “informationized warfare“ in future conflicts. 

Although it is not possible to estimate total military expenditures of China, it is evident that its 

aggregate defense spending has been significant. In 2012, for example, it was the second largest 

in the world (some $106 billion). Moreover, China’s official internal security budget totaled 

$112 billion in that same year.  

One of the reasons for the heavy investments was the 1991 Gulf War, putting on display a U.S. 

“revolution in military affairs” (军事革命) realized through their space-enabled capabilities, 

such as precision-guided munitions.276 Experts believe that the 1991 Desert Shield/Desert 

Storm display of US military power significantly affected the PLA’s approach to strategic 

planning, placing great emphasis on advanced technologies and information.277 

According to the Commission to Assess U.S. National Security, Space Management and 

Organization, “China’s military is developing methods and strategies for defeating the U.S. 

military in a high-tech and space-based future war’.”278  On the basis of this conclusion, and 

an abundance of other publically available intelligence on China’s space programs, the U.S. 

perceives Chinese programs as threatening.   

The U.S. has the largest number of assets in space. These assets are attractive targets for a 

Chinese strategy of asymmetric warfare.  Back in 1997, then Commander-in-Chief of U.S. 
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Space Command, General Joseph Ashy, stated that the immense U.S. dependence on space 

systems created significant temptation for future enemies to target them. Although he 

recognized that fighting in space (i.e. from space and into space) is politically sensitive, he was 

persuaded that it is going to happen.279  

Many experts believe that China is currently following a deterrence strategy with the main focus 

on advanced air and space weapons systems, information gathering, command and control and 

early warning.280  Such systems were put to the test, for example, in September 2006, when a 

Chinese laser illuminated a US satellite, or the already referenced January 2007, ASAT test 

destroying one of its own weather satellites. In fact, between 2005 – 2014, China has conducted 

seven tests of direct ascent ASAT systems. Besides the one conducted in January 2007, at least 

two others resulted in the destruction of a target. Experts believe that China can not only reach 

low-Earth orbit (LEO), but also the precious geostationary orbit (or GEO).281  

China, like the United States, will likely grow more dependent on space assets to support its 

overall military capabilities. Accordingly, China will undoubtedly seek to have the capabilities 

to threaten U.S. space assets and related ground installations in order to protect its own. As 

discussed herein, China will most likely continue to concentrate on the following ASAT 

weapons: direct-ascent kinetic energy weapons, ground-based free electron lasers, ground-

based microwave weapons, and co-orbital weapons. Among the benefits of ground-based 

ASAT are that deployment and control is easier, they are less expensive to operate and can be 

protected by heavy armor.  

Russia Challenge 
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Overall, the U.S., as the world’s leading space power, encourages a more collaborative 

approach to the international dimensions of space operations. Russia, on the other hand, is 

seeking to regain the space prominence it enjoyed during the Cold War. Russia’s increasing 

estrangement from the West has implications for the global space security community. This is 

now visible, for example, in the UNCOPUOS, as described in the previous section. Broader 

geopolitical considerations between Russia and Europe likewise condition U.S. – Russia 

relations. Russia’s use of energy-related leverage to advance its strategic political objectives, 

its efforts to compromise, and/or shape the political leanings of Georgia and Ukraine, and 

Vladimir Putin’s seeming determination to maintain a firm grip on the country’s leadership 

could, for example, create new points of tension between the U.S. and Russia. Events like the 

2007 Russian withdrawal from the Conventional Forces in Europe Treaty, the August 2008 

Georgian conflict, the 2008 announcement of the “Medvedev Doctrine”,282 the 2009 Russia-

Belarus military exercises, the 2014 invasion into Eastern Ukraine, and Russia’s unilateral 

moves in Syria, are just some of the developments that could impede a cooperative approach to 

space relations. Russia is likewise alert to China’s accelerated efforts to take a leadership role 

in space, possibly at Moscow’s expense. It has also taken note of Beijing’s development of 

offensive space capabilities, such as its multi-dimensional ASAT program.  At the same time, 

it seeks to exploit the present downturn in Sino-American relations.   

After the demise of the Soviet Union, the ruble, the common currency of all fifteen former 

Soviet states until 1993, faced serious downward pressure that came to a head in 1998, when 

the Russian stock market collapsed. This was accompanied by the devaluation of ruble and the 

Kremlin’s default on domestic and foreign debt payments.283 As a result, many important 

sectors of the Russian economy, including space, suffered greatly. The economic crisis has been 
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overcome and, as a result, the space sector has enjoyed stronger support from the government 

over the past few years, together with increased funding.284  

When assessing the budgets, it is important to note that the published federal budget pertains to 

major high-level programs and it is more difficult to estimate allocations for a specific field, 

including military expenditures. It is likewise useful to take account of Moscow’s commitment 

to properly fund its military modernization (including the procurement of an array of expensive, 

advanced weapons systems). For example, Moscow allocated $1.02 billion U.S. in 2006 for its 

Federal Space Program, Global Navigation Satellite System (GLONASS) and Development of 

Russia’s Cosmodromes (DRC) 285  versus $22.3 billion U.S. dollars on defense-related 

procurement for that same year.286  

Like China, Russia is developing capabilities to deny the U.S. access to certain space-related 

services in a conflict, such as Russia’s activities in Ukraine. This approach is not new, as 

throughout most of the Cold War, the Soviet Union developed and tested anti-satellite weapons, 

including ground-based, or “space mines”. At that time, however, both the U.S. and USSR 

independently recognized that hostile action against each other’s space assets would be counter-

productive and security of both powers would be endangered.287 Today, however, the situation 

is much more complicated with some 70 nations operating in space, including a growing 

number of military space powers that are not willing to follow the same rules. Moreover, there 

also do not exist a recognized set of rules of military engagement in space.288  

In reaction to the 2013 China ASAT test referenced above, the U.S. declassified details of its 

Geosynchronous Space Situational Awareness Program (GSSAP) that involves a set of four 
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satellites not only capable of monitoring the Earth’s high orbits, but also rendezvousing with 

other satellites to inspect them closely. Such declassification was most likely to send a message 

to China and Russia that the U.S. is monitoring closely their activities in geosynchronous orbits 

and elsewhere and is ready to respond to any threat. Russia is, in turn, developing its rendezvous 

capability to be able to inspect, and even sabotage or destroy satellites in orbit. Russia launched 

between 2013 – 2015 three payloads with unknown purpose as part of otherwise commercial 

satellites. These objects, named Kosmos-2491, -2499, and -2504, present one of those 

capabilities that are of concern to the U.S.289 

The U.S. wariness with regard to Russia is also evident from the efforts of the U.S. to reduce 

its dependency on a significant element of their national security launch dependency on Russia 

– the RD-180 engine. Without access to these engines, the U.S. admits that it would be severely 

hampered in its assured access to space. The United Launch Alliance (ULA) utilized RD-180 

engines for its manufacture of Atlas V and Delta VI launch systems and only have enough 

already purchased engines for military missions up to 2017.290 

 The U.S. Congress plans to remove this dependency on Russia’s RD-180 for heavy lift 

purposes by 2019, encouraging the American space industry to produce an equivalent (for 

example the commercial firm Space X).  The U.S. Congress is likewise considering the 

reinstatement of a purchasing ban on these engines, which was put in place in 2014 due to 

Russian aggression in the Crimea peninsula and Ukraine, but lifted these measures in December 

2015. This case is another example of the changing nature of the U.S. – Russia relations.291 

U.S. – Russian tensions could also impact the American civilian space program. After the 

retirement of the U.S. space shuttle program, the U.S. has paid nearly $71 million for each of 
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its astronauts to be launched to the International Space Station (ISS) on Russian launchers.292  

Russian Deputy Prime Minister Dmitry Rogozin stated in May 2014 that Russia may no longer 

permit U.S. astronauts access to its launch vehicle and may use the ISS without American 

participation. This sharp statement showcases a menacing new tone from Moscow.293 

Also accompanying increased U.S. – Russian tensions over Ukraine (which were broadly 

characterized by the ending of all communication and collaboration with Russia in space 

programs with the exception of ISS operations), Moscow threatened to suspend cooperation 

concerning the operation of 11 U.S. GPS terminals on Russian territory, unless the U.S. hosts 

GLONASS terminals.294 These GPS stations are not, however, operated by the U.S. directly, 

but by Russian-controlled facilities that are part of the IGC network. The U.S., therefore, does 

not have any elements of the GPS operational control segment in Russia and has no reason to 

host GLONASS monitoring stations. Bilateral GNSS cooperation was initiated in December 

2004 and was renewed in 2012, focusing mainly on civil interoperability between GPS and 

GLONASS. Closing GPS stations would only result in reducing the quality of scientific 

research conducted in the regions around the Russian sites.295 

The non-transparency with regard to the three unidentified objects in space launched by Russia, 

s the controversial RD-180 engines, endangered access to the ISS by American astronauts on 

Russia’s launchers, and the threat to suspend GPS-related collaboration, are all examples of 

how broader geopolitical tensions can impact directly on the bilateral space relationship. 

Russia’s 10-year military modernization program de-emphasizes ground forces and focuses on 

navy and the air force (including space-related investments). Its active funding of its global 

navigation satellite system GLONASS, which also provides reliable and consistent coverage in 
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the Arctic Circle, is an example of Moscow’s geographical ambitions.296 In short, President 

Putin is serious about achieving military modernization that can defeat the U.S. in select areas 

of strategic interest. 

4.3. IDENTIFYING POTENTIAL TIPPING POINTS 

The high level of integration of space assets into military operations, particularly in the cases 

of the United States Russia, and increasingly China, make these assets tempting targets. While 

the United States is, without question, the most advanced space power, Russia and China 

certainly seek to leverage their influence in world affairs via space. 

This competitive, and increasingly contested, environment is not particularly conducive to 

efforts to establish any arms control measures, rules of the road for space and new forms of 

cooperation. In short, space is perceived as an ideal arena for demonstrating a nation’s pride, 

independence, and capabilities. Accordingly, the ability of Washington and its allies (e.g., the 

EU) to be accepted as the “rule-maker” is diminished and often regarded as suspect by those 

space actors that view space as a sphere of opportunity to enhance their strength and even 

challenge U.S. primacy. Communication among these actors, and achieving consensus among 

them, under such circumstances is difficult, if not impossible.  

In tackling these challenges, it is helpful to examine some of the key causes of a possible space 

crisis. Patrick Lin, Associate Professor at the California Polytechnic State University, for 

example, reflected on a seemingly remote aspect of a potential space crisis. In his 2006 article 

on “space ethics”, he pointed out: “… relevant lessons from history may include our recent 

development of cyberspace, or the Internet frontier. Without planning ahead for related 

intellectual property issues as well as online sales tax, Internet crimes, and other areas, the rush 

into cyberspace has been messy at best.”   
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 With regard to space exploration and exploitation he added: “What is to prevent problems on 

Earth from following us into outer space, if we have not evolved the attitudes, and ethics, which 

have contributed to those problems? ... We have already littered the orbital environment in 

space with floating debris that we need to track so that spacecraft and satellites navigate around, 

not to mention abandoned equipment on the Moon and Mars.” The intention of several countries 

to exploit lunar elements and minerals may also one day lead to a crisis should the legal status 

of the celestial bodies not be adequately clarified.   

One of the areas of potential conflict could stem from space dependency on cyberspace. Space 

systems include not only the satellites themselves, but also the ground stations that operate and 

control them, and the links between them.297 Ground stations monitor and control satellites and 

links (e.g. uplinks, downlinks, crosslinks, telemetry, tracking and command (TT&C) link etc.) 

as well as communicate with the satellite. TT&C is part of the uplink and downlink controlling 

a satellite’s function and monitoring its health. 298   Accordingly, it is evident that space 

capabilities cannot be employed without cyberspace. Operators use specialized computers and 

computer programs (themselves complex information systems) to transmit information to and 

from spacecraft over a computer network.299 The dual-use nature of both cyber and space 

technologies complicates this calculus further. The ties between non-military and military 

cyberspace applications, as well as the use of commercial space assets for military operations 

blur the line between strictly civilian or military usage. A commercial software, for example, 
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can be used to affect a country’s critical infrastructure. Cyber-related vulnerabilities to space 

operations and services can, therefore, manifest themselves in often unexpected ways.  

For example, an attack on location and timing information from a Global Navigation Satellite 

System (GNSS) may not be a result of jamming or spoofing of the system itself, but could be 

the result of the exploitation of the network-accessible systems. Accordingly, even if the GNSS 

receiver is working properly, the data can be false/compromised. Basically any component of 

an integrated system can be manipulated, especially if it is connected to a network. Such modes 

of attack are attractive as they can be conducted from anywhere, do not require special 

hardware, and the perpetrators can more easily hide their identity.300 

The U.S. is acutely aware that its heavy dependency on space and cyberspace is exposing it to 

asymmetric risks of disruption. Back in 2001, NASA highlighted in its audit report that six 

computer servers associated with IT assets that control spacecraft and had critical data, 

contained vulnerabilities that could be exploited by a remote attacker.301 If we look at China, 

for example, space capabilities enable the People’s Liberation Army (PLA) to project military 

power to, and through, space.  The PLA operates many of China’s satellites and all terrestrial 

launch and support facilities. Civilian space applications are integrated into the country’s more 

important military goals and strategies.302  The most recent report by the Congressional U.S.-

China Economic and Security Review Commission concluded that China continues to develop 

a robust and comprehensive array of counterspace capabilities.303 

Cyber attacks against satellite computer systems are of priority concern. The PLA understand, 

having observed the U.S. (e.g. operating in the Balkans, Afghanistan and Iraq), that 
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information-related technologies, including those space-based, are of unique importance to 

warfighting.304  Cyber capabilities designed to achieve information dominance accomplished 

through counter-command, control, communications, computer, intelligence, surveillance, and 

reconnaissance (C4ISR) operations, are carefully examined. 305   Space-to-ground 

communications links and ground-based satellite control facilities also represent attractive 

targets for cyber exploitation.  As described in chapter 2, a number of cyber attacks by China 

against U.S. systems have taken place. 

Another problematic area is radiofrequency interference, both intentional and non-intentional. 

The rise in demand for radiofrequency spectrum also presents a challenge to space governance 

and a more coordinated and collaborative approach to the allocation of these scarce space 

resources is certainly an issue.  The international coordination and registration processes of 

the International Telecommunication Union (ITU) are required to ensure interference-free use 

of radio frequencies and orbits. The main purpose of the ITU’s international regulatory regime 

for satellite communications is to avoid harmful interference and to ensure equitable access to 

radiofrequencies and satellite orbital slots. 

Despite the international ITU regime, however, “harmful interference” is a rapidly growing 

problem. Deliberate disruption of radio and TV broadcasts through frequency jamming - an 

intentionally caused interference - in order to deny access to information, is on the rise in several 

parts of the world. Unequivocal attribution is often difficult, and existing tools for neutralizing 

such interference are limited, if not non-existent. Moreover, the technical ease with which both 
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intentional and unintentional frequency interference can occur will remain a significant space 

security concern for the foreseeable future.306  

Geographically, a possible near-term conflict between the U.S. and China involving space 

assets could be over Taiwan. When China witnessed the U.S. show of force in the 1991 Gulf 

War (described above) and during the 1996 Taiwan Strait crisis (when the U.S. deployed two 

aircraft carrier battle groups near Taiwan), it became even more determined to reform its 

doctrine and technological capabilities of its PLA Air Force (PLAAF).307 Part of the changes 

was the transition from an air force focused on territorial defense towards an air force capable 

to carry out offensive missions, and trying to seize and maintain the initiative in its combat 

missions. 

 Coercive operations against Taiwan might require the PLAAF to deter or prevent U.S. naval 

and air forces from intervening in support of Taiwan. In addition, PLA would have to be 

prepared to resist airstrikes against Chinese forces and potential attacks against China’s 

southeastern coast.308  The PRC’s growing capabilities in space have advanced China’s theater 

missile capability. As part of its broader military build-up, Beijing has: targeted Taiwan with 

over 1,000 ground-based medium-range missiles; pursued multiple classes of new submarines 

equipped with supersonic anti-ship cruise missiles; and procured advanced Russian-made 
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destroyers.309 Ballistic and cruise missiles supported by space-based reconnaissance could now 

provide the PLA with a force-multiplier in such a Taiwan conflict scenario.310 

These three examples were used to demonstrate that there is a likely possibility of an incident, 

and even conflict, among the U.S., and Russia or China, involving space capabilities.  In June 

2015, Deputy Defense Secretary Robert Work stated that Russia and China pose threats to vital 

U.S. space capabilities and other U.S. technological weapons superiority. Mr. 

Work described Russia as a “clear and present danger” after its aggression against Ukraine and 

threatening nuclear activities. China, he said, also poses military challenges.311 

 In Europe, the relevant authorities are presently grappling with the security-related challenges 

associated with its priority programs, Galileo and Copernicus. Given all this, it seems that the 

prospects for a truly secure space environment are growing dimmer by the year. The continued 

development and testing of various ASAT systems, notably direct ascent ASATs, increases the 

likelihood that space could be implicated in future maritime or terrestrial disputes, particularly 

as space assets support terrestrial military operations and enable information support and 

command and control of forces.  For example, today’s geopolitical tensions in the Asia-Pacific 

region and Eastern Europe create the potential for miscalculation and conflict cascading into 

the space domain. 

One might ask, how plausible is it that certain space assets could be put at risk at a time of 

heightened tensions in the East or South China Seas? What about incidents of temporary 
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interference with space assets if military conflict further intensifies in Eastern Ukraine? Or what 

about a future incident in the off-shore oil and gas fields of a likely contested Black Sea? These 

are among the difficult questions/issues that countries will have to face if they are to engage in 

appropriate contingency planning and meaningful diplomatic measures to avoid such negative 

scenarios. 

It is not to say that China and Russia seek out conflict, or war, but as was the case many times 

in the past, wars can be a result of miscalculations and misunderstandings in the environment 

of heightened geopolitical tensions. To avert major power conflict requires able management 

of tensions and a deep understanding of diplomatic venues and opportunities (including spelling 

out the unpleasant consequences of continued belligerent actions). The U.S., and its allies, need 

is to better understand the Chinese and Russian thinking concerning space stability, strategy 

and doctrine, to bolster domain security.  

The pitiful status of multilateral agreements enhancing space security, China’s and Russia’s 

military build-up, and unsatisfactory bilateral U.S. – China and U.S. - Russia relations, resemble 

the scenario postulated by Dolman about the status of space domain politics: “[Realpolitik, as 

the most extreme of the political realist theories that concentrates on the national interest and 

the cold, calculating central role of raw power in politics] is widely criticized by those who 

have no power, widely employed by those who do.“312  Astropolitik has its roots in now-

discredited German school of Geopolitik, and is reminiscent of Realpolitik. Taking this parth 

would represent a bold, and unprecedented, solution for the U.S. Asserting unrivaled  

dominance of space could, however, diminish the dangers and uncertainties presented by 

increasingly assertive Russia and China. Although diplomatically unpalatable, it would 

represent the most likely way to ensure space stability, but, undoubtedly, with a large expense 

                                                 

 

312 Everett C. Dolman. Astropolitik: Classical Geopolitics in the Space Age (London and Portland, OR: Frank 

Cass Publishers, 2002), 156. 

 



 

134 

 

to the guarantor – the U.S.  Accordingly, a better way forward, at least for the foreseeable 

future, is to configure comprehensive space crisis management, together with American allies. 

A proposition is explored in Chapter 5.  

5. STABILIZING GLOBAL SPACE RELATIONSHIP 

This section is dedicated to the recognition that a proper balance needs to be established 

between incentives for cooperation and crisis preparedness (including penalties for rules 

violators) to strengthened space stability and operational safety in an environment of uncertain 

diplomatic outcomes. The political science constructs selected will serve as the basis for 

propositions set forth in the study. 

As reviewed in previous sections, the U.S., China and Russia (together with many other nations) 

compete to derive multiple civilian, commercial, and military benefits from their presence in 

space.  This is accompanied by the quest for a workable space regime, appearing more often 

on the agendas of national and international security gatherings. Misconduct in space could 

have profound implications for terrestrial geopolitics. The reverse is also true, and the most 

likely threats to space, at least in our time, will be connected to heightened terrestrial tensions 

or conflict. As outlined in greater detail in Chapters 3 and 4, the outer space governance regime, 

consisting of the UN space treaties, five UN General Assembly (UNGA) principles and other 

UNGA resolutions, is seen as increasingly inadequate and countries are exploring options for 

strengthening this architecture.    

A stable international environment, buttressed by sound foreign and security policies, is 

required for expanding social and economic prosperity worldwide. The nature of today‘s 

conflicts, so different from those of the Cold War, reveals a good deal about the evolution of 

actors and the circumstances that comprise today’s space domain. Asymmetric warfighting 

strategies, the information age, and economic and financial globalization have given rise to 

heightened tensions involving both state and non-state actors. 

Given these new types of global threats, conflict management has become a major challenge 

for the international community. Conflict prevention is also becoming considerably more 

complicated given the subtle mix of political, economic, social, cultural, and religious factors 
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at play, not to mention external influences (i.e. other states).313  In addition, it is presently less 

clear if countries should deal with conflicts on a bilateral basis or multilaterally. It appears that 

international cooperation is generally perceived as the better way to go, particularly on issues 

like WMD proliferation which often cannot be detected and interdicted by any one country. As 

demonstrated in Chapters 3 and 4, however, such cooperation suffers from protracted stalling, 

and even setbacks, during heightened geopolitical tensions.  

In such an environment, diplomacy, including in the form of transparency and confidence-

building measures (TCBMs), are of great importance. At the same time, they need to be 

accompanied by credible positions taken by the powers involved, to warn off a potential 

adversary from a misstep that could have major, and even global, consequences. Accordingly, 

the U.S., Europe and other like-minded countries need to establish expanded contingency 

planning if the essential services offered by space assets are to be protected and preserved over 

the long haul.  

The public perception of the negative effects caused by a crisis stemming from man-made 

threats would likely be abrupt, especially as the harmful knock-on effects were calculated. Such 

complex and uncertain situations could be manipulated, rather than controlled, by certain 

political elites and public opinion. The unexpected outbreak of World War I in 1914, in reaction 

to a relatively minor political crisis, for example, serves as a sober reminder of unintended 

escalatory spirals.  Beyond natural hazards (e.g., space debris, space weather, etc.), the 

growing dependence on space assets and the limited capability to protect them, compounded 

by the problem of verifying and enforcing activities in space, all present daunting challenges to 

managing a space crisis. Indeed, any meaningful disruption of essential space functions or 

operations would likely require extensive political and technical damage control.314 
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5.1. TERRESTRIAL CRISIS MANAGEMENT LESSONS 

Terrestrial crisis management models have been, until the end of the 20th century, largely 

associated with the U.S. – USSR Cold War competition, especially with regard to the non-use 

of nuclear weapons and supporting technologies (e.g. ballistic missiles, strategic bombers, etc.). 

Nuclear crisis management consists of structuring nuclear forces to provide a sufficient 

deterrent against their use by a rival (including via arms control arrangements etc.) as well as 

providing for strict control of nuclear forces in a crisis to prevent unauthorized or accidental 

use of nuclear weaponry. But nuclear crisis management involves much more than just nuclear 

deterrent and nuclear stockpile control.  

The 1962 Cuban Missile Crisis demonstrated that when a country is really tested, it uses its 

entire playbook of persuasion and countermeasures of whatever nature.  The Cuban Missile 

Crisis is considered one of the most acute Cold War clashes that involved intense interaction 

between the two superpowers and careful policy decision-making. This crisis represented “a 

period of extreme tensions between nuclear-armed states that threatened the prospect of major 

war”.315 Three conceptual models put forth by Graham Allison, using the Cuban Missile Crisis 

as a case study, have been widely applied to address terrestrial crisis management solutions. 

These models were “rational policy” (I), “organizational process” (II), and “bureaucratic 

politics” (III).  

Model I portrays a state as a single rational policy decision-maker. According to Model II, the 

sub-units of the government follow established procedures and produce policy options 

consistent with these pre-determined steps. In Model III, a policy decision is a negotiated 

bargain between individuals in charge of various issue portfolios within the Executive Branch 

of government (e.g. Secretary of State, Secretary of Defense, etc.) 316  After the Cuban Missile 

Crisis, unilateral and bilateral measures were adopted to assist in streamlining political 

                                                 

 

315 Carnes Lord, ”Crisis Management: A Primer“. Institute for Advanced Strategic and Political Studies. 7 

(August 1998), http://www.iasps.org/strategic7/crisis.htm  
316 Graham T. Allison, “Conceptual models and the Cuban Missile Crisis,“ The American Political Science 

Review 63/3 (September 1969): 689-718. 

http://www.iasps.org/strategic7/crisis.htm


 

137 

 

processes and prevent a dangerous escalatory spiral between the two powers that could 

ultimately result in large-scale military conflict. These measures included, for example, 

improved nuclear command and control arrangements, the U.S. - Soviet Hotline, and the 1972 

Agreements on Measures to Reduce the Risks of Nuclear War. Although the atomic bomb had 

no direct application to space technology, it provided the financial and military incentive to 

procure rocket and satellite support systems.317  

The launch of Sputnik was a symbol of perceived technological and military superiority of the 

Soviet Union and strike capability of the USSR against the U.S. from anywhere at any time. In 

short, the use of this simple space technology resulted in another deterioration in the bilateral 

U.S. – USSR relations as it caused panic in the U.S. Publically, the U.S. promoted joint 

exploration of space while working fervently to close this technological gap. At the same time, 

the Sputnik launch facilitated an agreement between these two powers on free passage of their 

satellites, taking away the ability of the Soviet Union to protest the overflights of U.S. spy 

satellites. 318  As Dolman points out, the quest for supremacy in space, accompanied by 

contentious scientific, legal and diplomatic squabble, validate classical geopolitical 

imperatives.319 

Today, crisis management focuses on strategic questions involving a variety of international 

actors. Accordingly, the connection between a crisis and the use of force is more subtle. In this 

environment, the term “crisis” can be defined as “a perception by the highest level decision-

makers of a threat to one or more basic values, along with an awareness of finite time for 

response to the value threat, and a heightened probability of involvement in military 

hostilities”.320 
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Crisis management starts with prevention. In the post-Cold War era, an example of crisis 

prevention was the June 2000 Memorandum of Agreement between the U.S. and the Russian 

Federation on the Establishment of a Joint Center for the Exchange of Data from Early Warning 

Systems and Notifications of Missile Launches. In the Memorandum, the U.S. and Russia 

agreed, for the first time, to a permanent joint operation involving U.S. and Russian military 

personnel to enhance strategic stability between the two countries. It called for the 

establishment of a Joint Data Exchange Center (JDEC) in Moscow for the sharing of 

information derived from each side’s missile launch warning systems on the launches of 

ballistic missiles and space launch vehicles.  In December 2000, the U.S. and Russia signed a 

Memorandum of Understanding establishing a Pre- and Post-Launch Notification System 

(PLNS) for ballistic and space launch vehicle launches. It is envisioned to be an Internet-based 

system operated as part of the JDEC.321 

Both JDEC and PLNS make provisions for voluntary notifications of satellites diverted from 

their orbit and space experiments that could adversely influence the operation of early warning 

radars. These agreements represent a rare example of detailed and comprehensive space-related 

confidence-building measures designed to enhance stability through transparency. 322  The 

discussions on implementation of the joint U.S.–Russia launch notifications are, however, still 

ongoing.  Another TCBM regime is the so-called Hague Code of Conduct, a non-legally 

binding regime for providing advance notice of ballistic missile launches, described in some 

detail in Chapter 4. It likewise faces issues of non-compliance, including on the part of the 

major players, such as the U.S. and Russia, which are not fully implementing their 

commitments.  

A major lesson from terrestrial crisis management is that the level of openness and willingness 

to cooperate is contingent on individual nation’s preservation of security.  When a crisis 

occurs, difficult trade-offs between various response options need to be made at the highest 
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levels of government. Crisis management considerations involve, beyond diplomacy, sanctions 

and use of force, the adequacy of available intelligence, and how much information is available 

to the public. This calculus can have both important domestic and international implications, 

including economic, financial, legal and command and control dimensions. Successful crisis 

management seeks to minimize damage/costs and maximize stability/benefits. The challenge 

lies in the ability to react quickly and correctly in a crisis setting. 

5.2. PREVENTIVE ARMS CONTROL OR ASTROPOLITIK AS MODELS FOR SPACE 

As was explained in section 2.1., the U.S. Department of Defense (DOD) views the space 

environment as having fundamentally changed and describes it with the so-called “three Cs” 

(i.e. congested, contested and competitive). Space is increasingly congested due primarily to 

space debris, contested by a growing array of foreign counterspace capabilities, and competitive 

as more and more countries and companies operate in space. If one accepts that the space 

backdrop is shaped by the “3 Cs”, an issue becomes how to best delineate the “international 

relations” arena where all actors in a potential conflict should be involved in its resolution. 

Another well-known category of “3 Cs” -- cooperative, competitive and confrontational -- has 

been used to describe world affairs more generally and assumes that each stage of a potential 

conflict involves different behavior on the part of rational actors. That said, it is currently 

difficult to anticipate the reactions of many members of the international community to a crisis 

in space, as different actors attach varying levels of importance to space capabilities.323  

Given this environment, it is extremely important to configure a balanced approach that would 

be accepted (even if reluctantly) by the players involved. This study argues that an arms control 

approach, promoted by Mutschler, will not prevent a space-related crisis, as space represents 

the ultimate high ground.  It agrees with Dolman in that if the nationalistic pursuit of countries’ 

interests continue, restrictions of any kind cannot provide an overarching solution for 
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sustainability of space activities, and an astropolitical future will be the preferred option. In 

that case, a system involving one hegemon could provide space stability and create the right 

conditions for civilian and commercial space successes. 

Mutschler proposes working towards a preventive arms control regime for space in order to 

prevent space “weaponization”. In his view, “weaponization” is the major issue in the space 

security debate, and suggests that three conditions, introduced earlier in the study (i.e. interests, 

power and knowledge), should be attempted by states to ensure that space is preserved for 

peaceful exploration. He maintains that it is not in the interest of the three major space powers 

to engage in a space arms race as it would be extremely costly and it would result in a decline 

of strategic stability, as their national technical means (early warning statellites) would not be 

excluded from an attack.324  

Dolman does not disagree with the argument that an arms race in space is not in the interest of 

states, but due to different reasons. Rather than relying on collective solutions, he proposes 

stability through the establishment of space hegemon – the U.S. Dolman cites the example of 

the ABM Treaty, which the U.S. eventually concluded would not make a nuclear war less likely. 

It was formulated with the rationale to place strict constraints on the ability of the two 

superpowers to defend themselves from missile attack. It was soon evident, however, that it 

was not pragmatically or morally sound to seek to ensure world peace on the basis of mutually 

assured destruction.   

Indeed, it was not feasible to expect that either of these two powers would allow being 

vulnerable to a terminal extent (as they could not be certain that the other power would not 

develop and test an anti-ballistic missile system).325 Accordingly, for Dolman, this is a clear 

example of the continuation of the astrological dictum – if a state cannot guarantee dominance 
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of a vital area/location, it must then deny that dominance to potential enemies.326 He believes 

this argues for the deployment of select counterspace systems and does not necessarily agree 

that doing so will lead to an arms race and, for that matter, creation of space debris (a concern 

for all spacefaring nations).  

Mutschler argues that there are extreme costs that are associated with developing counterspace 

systems which should prove a disincentive for countries to go down this path. This argument is 

disputable, as evident from the vast investments by all three actors in their military/defense 

capabilities. It is evident that state’s national security interests clearly prevail over the rationale 

of economic return on investment. In addition, building a capability that would establish an 

asymmetric advantage for a spacepower is not counter to economic objectives. Dolman points 

out that the Space Defense Initiative (SDI) is technically feasible (despite many non-scientific 

arguments to the contrary) and affordable for some $3 – 5 trillion.327  

Mutschler also argues that testing space weapons, such as ground-based ASAT or a laser 

weapon, can be verified. He further maintains that a worst-case scenario, where one state 

forgoes the development of space weapons and, as a consequence, finds itself threatened by 

another state, is unlikely, as it takes time to develop respective technologies. Put simply, 

according to him, the state foregoing the development of counterspace capabilities would still 

have time to observe cheating and develop and test its own weapons.   

This is certainly true for certain types of technologies, but does not cover the entire landscape 

of attack options, such as that perpetrated from cyberspace or in the radiofrequency spectrum, 

such as purposeful interference (for example with surveillance, telecommunications, and 

position/navigation/timing systems at a decisive moment during a military operation). 

Verification of the source in these instances is often extremely difficult, if not impossible in a 

required timeframe.  
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Looking at the problem from a power perspective, Mutschler argues that a preventive arms 

control regime can emerge if control of certain potential weapons is distributed equally, and 

states concluding the agreement are roughly at the same level of technological capability. 

Mutschler concedes that the U.S. is vastly superior in terms of its investments in space 

technology as compared to Russia and China and it would make sense for the U.S. to oppose 

space arms control measures, while Russia and China actively promote them.  

 He also understands why the U.S. would oppose Russia’s and China’s proposal for a PPWT 

(described in detail in Chapter 3), but maintains that the U.S. would clearly benefit from an 

arms control proposal that would cover ground-based ASATs.  Mutschler concludes that a 

proposal with the following characteristics would be workable: a ban on the use of, testing, and 

deployment of weapons/interceptors above 500 miles; permitting the testing of ground-, sea-, 

and air based interceptors in LEO; a ban on the stationing of weapons in LEO; and a ban on 

testing or using other ground-, sea-, or air-based weapons against satellites and other space-

based objects. He contends that such a regime would be acceptable to all sides and offer 

balanced gains. In short, he maintains that even from a power perspective, there is a strong 

incentive to engage in arms control negotiations.328  

Dolman, on the other hand, emphasizes that it is important to construct a proactive, 

theory/doctrine-driven strategy (not technology-driven) as it would integrate new technology 

into a coherent vision. In the alternative case, if driven by the command of technology over 

strategy, all actions will be reactive. (Dolman uses the example of a child who receives a 

hammer for a gift and suddenly sees a world of nails that all need pounding).329 From this point 

of view, Mutschler’s focus on particular technologies, such as ground-base ASATs, limits the 

discussion to a specific, rather narrow angle.  
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Taken a step further, Dolman argues that, due to the nature of the space domain established 

under the threat of ballistic missile and nuclear weapon development, it was politically incorrect 

to suggest anything other than cooperative and peaceful exploitation of outer space. This, 

according to him, stifled an objective discussion on space security. Accordingly, ambitious 

national goals in outer space, including in the arena of exploitation of space resources and 

ensuring space stability to permit such exploitation, was derailed.  

For him, Astropolitik offers a means to establish a clear route for the U.S. to national wealth 

and international preeminence. This can only be achieved if the U.S. can assure a stable space 

environment to enable economic expansion of commercial and other entities. It is, therefore, 

not power, that drives states to collaborate to achieve peace, but rather a successful domination 

of space. Such domination by one power would, at least in the short term, advance humankind 

in space to a greater extent. In Dolman’s view, would create the right sort of space race – not 

an arms race – that would tap into the most dynamic capacities of states and people.330  

Finally, Mutschler concludes that an international regime of preventive arms control can 

emerge if states realize – that due to interdependence – arms control improves their security 

more than unilateral armament.  Such knowledge, which needs to also be attained as a key 

element of success with regard to space arms control, complements his interest and power 

arguments.  He concedes that we are currently in an environment resembling the Game Theory 

rather than Prisoner’s Dilemma.  Mutschler concludes that the the high-ground and control 

doctrines in the U.S., which are promoted by conservative policy-makers and military (mainly 

the Air Force) is a major cause of this unsatisfactory state of affairs.   

He acknowledges that this view is, however, challenged mainly by American astrophysicists 

and aerospace engineers who maintain that the principal U.S. security objective should be to 

engage in arms control to prevent space conflict. He further maintains that with the Obama 

Administration, the U.S. became more open to the concept of an arms control regime, a 
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consequence of better knowledge with regard to benefits of a collaborative approach in space. 

In short, Mutschler believes that, citing the ABM case, a transnational epistemic community 

can transform states’ thinking with regard to the benefits of arms control.331    

Returning to Dolman and his theory that there are major benefits of space dominance by one 

principled nation (versus the construct proposed by Mutschler), there is a clear misperception 

of the terminology used. Mutschler believes that a U.S. posture that would continue to ensure 

its superiority will lead to an arms race in space. This is where Mutschler and Dolman come to 

the opposite conclusion. Dolman believes that a unilateral strategy of a nation founded on 

principles of the rule-of-law and democracy, which would promote the civilian and commercial 

goals enabling further expansion of humans into universe, can lead to better future in space for 

all. Any arms control mechanism would only create more uncertainties and have, at the end of 

the day, destabilizing effect.  

It is very uncertain that the U.S. will ever enter this politically contentious path of asserting 

itself as a clear space hegemon. Even if it does, there will still be a period of transition where 

the three countries will compete for greater stature and exploit space capabilities to enhance 

their security and promote their great power status. Accordingly, in the near term, the U.S. 

needs to establish, together with its allies, a crisis management mechanism that would prevent 

an incident, or even localized conflict, to lead to the destruction of space stability systemically.  

To conclude this theoretical analysis, this study argues that traditional arms control instruments 

focusing on banning certain technologies, are difficult, if not impossible, to employ in space, 

not the least due to the issue of effective verification and enforcement. It maintains that norms 

and guidelines related to responsible behavior in outer space activities, bolstered by 

transparency and confidence-building measures (TCBMs), can go a long way toward advancing 

the safety, security and sustainability of outer space.   
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That said, presently existing and newly proposed norms, guidelines and TCBMs are being 

further developed in the international legal framework governing space activities, but are being 

manipulated by Russia and China to advance their great power status.  Accordingly, TCBMs 

and other diplomatic tools must be accompanied by expanded contingency planning (crisis 

management) if the essential services offered by this domain are to be protected and preserved 

over the long-term. 

5.3. SPACE CRISIS MANAGEMENT 

In defining space crisis management, the main focus is on efforts to identify those situations 

that pose threats to space assets and related services. In this sense, the goal of space crisis 

management is to preserve a peaceful and stable space environment. There are adverse space-

related implications stemming from heightened terrestrial tensions or mishaps.  

Those terrestrial circumstances that can result in damage to, or disruption of, space-based and 

ground-based assets have not been fully explored. For example, many satellites are dual-use, 

making it difficult to differentiate between friend and foe. Unlike space safety and 

sustainability, which have received significant attention in various venues, including the United 

Nations Committee on the Peaceful Use of Outer Space (UNCOPUOS), and elsewhere, space 

stability and deterrence is a more sensitive challenge and requires closer examination.   

In an actual crisis, it is unlikely that Allison’s above-mentioned Model I alone will apply, 

whereby events are a result of “purposive acts of unified national government”332. Model II, 

where a multiplicity of organizations follow standard operating procedures (SOP), appears to 

be the best solution. However, because of the limited number of incidents and crises involving 

space, the establishment of such procedures have not, as yet, materialized, except perhaps in 

the U.S.–Russian relationship. It may well take a jolting future crisis to persuade the 

international community to implement suitable processes, organizations and understandings 
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regarding space security. Accordingly, Model III may also apply, as was the case during the 

Cuban Missile crisis, with individuals within the involved governments divining the 

outcome.333  

In addition to obstacles connected with configuring domestic space crisis decision-making 

procedures, crisis prevention on an international level represents an even more challenging task 

given the limited exercise of space “rules of engagement”. Such an undertaking would involve 

the promotion of behavior that maximizes the utility and stability of space and minimizes the 

prospects for misconduct and misperceptions. As described in Chapter 4, this process has been 

underway via attempts to advance codes of conduct/rules of the road, debris mitigation, 

transparency and confidence-building measures (TCBMs), and other modalities. Reducing the 

incentives and stepping up the disincentives associated with taking destabilizing actions is the 

way to go.  

This task is becoming increasingly complex with the growing number of space-faring nations 

and the nature of their ambitions. As democratic countries face periodic changes of leadership, 

it is crucial that well-defined national priorities and procedures are firmly in place to achieve 

successful international negotiation and/or action (military or otherwise). This has proven 

elusive even among allies, let alone among all active members of space community. The 

connectivity between terrestrial military hostilities and space is likely the most problematic (e.g. 

GPS signals jamming during the Iraqi conflict and other such circumstances).   

Space crisis management needs to be underpinned by strong and persistent diplomacy aimed at 

preventing crises, encouraging the accelerated development of the operational and technical 

capabilities to manage a crisis already underway, and ensuring the availability of effective 

organizational structures to facilitate sound crisis management processes. Identifying U.S. 

priority objectives in this arena, including U.S. collaboration with other like-minded space-
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faring governments, international organizations and multilateral fora, will bring positive results 

and cost-effectiveness to its efforts to prevent a space-related crisis.334   

Collaborative space crisis management needs to embody: several methods of crisis prevention; 

rapid detection and reporting of a threat/attack; accurate assessments of the threat; and high-

tempo policy responses. Political will is an essential component of this task, including at the 

international level, as developing collaborative arrangements for space crisis management are 

at a nascent stage of development, even at a time of rapidly emerging new threats. Fortunately, 

several aspects of space crisis prevention, including debris mitigation, collision avoidance, 

SSA, TCBMs and others, are further along in being addressed, which offers firm ground for the 

incorporation of counterspace and other urgently needed space security instruments.   

Should an incident occur, there would likely be little to no time for “dress rehearsals” or 

planning/policy debates. Accordingly, it is especially important not only to establish 

responsible norms of space behavior, but also gaining agreement on clear procedures to deal 

with escalatory spirals and other unexpected contingencies, particularly of the man-made 

variety. While such a set of universal rules might prove elusive (as every situation will likely 

require a tailor-made solution), it remains a valuable exercise, particularly if substantial 

penalties are discussed for violators. For that to happen in an effective manner, however, the 

tool box must be defined and readily at hand.  

That said, there is far more that can be done in the area of pre-crisis planning and closer, more 

security-minded discussions among key allies. Space, in its many facets, has simply become 

too important to day-to-day life on Earth for anything less than the sustained engagement of the 

highest levels of government, NGOs and the private sector. 
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Space crisis management also involves the tracking of ever-evolving operational capabilities, 

and ensuring the availability of effective organizational structures to facilitate sound processes 

for various contingencies. Considerations when building the proper architecture include: 

 Understanding the strategic-level implications of different contingencies; 

 Facilitating  smooth interaction among the relevant government authorities, and 

commercial and other actors to enable rapid reaction to unexpected events and shaping 

proper defenses and damage control; 

 Ensuring political level preparedness through the establishment of a link between the 

operationally responsible entities/authorities and government authorities responsible for 

space security; 

 Practicing national table top exercises that involve government, commercial, and NGO 

representatives to test how a common operating picture, with political, economic, and 

social impacts, can be activated in the event of “incidents”; 

6. CONCLUSION AND OUTLOOK 

This chapter summarizes key research findings and their relevance to the theoretical 

argumentation presented herein. It also provides the answer to the central research question of 

whether the emergence of China and re-assertiveness of Russia, through both soft and hard 

power means, ultimately serves to strengthen or weaken the stability and sustainability of the 

space environment. It also offers findings related to whether the establishment of international 

arms control regimes in space truly advances space security.  

6.1. KEY FINDINGS 

After a careful review of the match-up between real world evidence and the theoretical 

constructs used for this study, the following findings are offered: 

It was concluded that there exists a high probability of a near-term space ‘incident‘ among the 

U.S., Russia and China. This view is supported by evidence concerning the patterns of behavior 

of these two major U.S. competitors. It is also a function of the increasingly seamless 
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connection that has been built up over time between terrestrial and maritime disputes and the 

space assets that inform and support them.  

An analysis of the arguments laid out by Max Mutschler revealed that preventive arms control 

in space will not advance space security and prevent systemic destabilization of the space 

domain. It was likewise discovered that formal top-down arms control mechanisms do not 

effectively restrain military activities in space. Indeed, terrestrial examples showed that arms 

control treaties rarely prevent the development, testing, and even deployment of restricted 

technologies (e.g. ABM Treaty, NPT etc.). Accordingly, arms control and collective-security 

arrangements do not offer a superior deterrent to that of traditional balance of power.  

To prevent an escalatory spiral leading to conflict in space, the U.S. should continue to engage 

China and Russia (including in multilateral venues) in an effort to adopt space transparency and 

confidence-building measures (TCBMs). The benefits of such agreements derive from 

politically and morally (if not legally) binding states to more responsible behavior in space, 

disciplined by peer pressure. Put simply, space TCBM-related agreements have the potential to 

dampen the temptation of China and Russia to engage in provocative or even hostile actions in 

space, but not eliminate them. These measures also usefully create a justification for U.S. and 

allied penalties for such violations of space behavioral norms.  

Importantly, TCBMs also help avoid misconduct, misperceptions, miscalculations, and 

incidents, which can precipitate a crisis. In addition, TCBMs incorporated in existing Treaties 

are the connective tissue for substantive collaboration even with adversaries (e.g. non-

interference with national technical means of verification, etc.). Finally, the level of 

transparency among states is a barometer of the status of diplomatic relations and can provide 

valuable early warning.  

The study further concluded that TCBMs alone will not prevent an “incident” or a more serious 

space contingency. This is a function of these measures not having sufficient authority or 

compliance to act as a deterrent in certain geopolitical scenarios. Another factor resides in the 

reality that countries with strong centralized, authoritarian governments, like the former Soviet 

Union, or today’s Russia and China, generally resist transparency and, for that matter, the rule 

of law more broadly.  
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Accordingly, TCBMs need to be accompanied by sound and robust space crisis management. 

Together, they can enhance space security and contribute to the stability and sustainability of 

the space domain. In this connection, Europe would be wise to shoulder greater space security 

burden-sharing with the U.S, an instinct that it lacks today. This would strengthen Europe’s 

space security footprint which is, to a large extent, limited to the diplomatic aspects of this 

security portfolio.  

Testing the theoretical argumentation against the facts support the conclusions cited above. As 

described in Chapter 4, U.S. space assets make for attractive targets for China’s strategy of 

asymmetric warfare.  The immense U.S. dependence on space systems fuels this temptation. 

Although conflict in space would be politically reckless and endangering of life on Earth as we 

know it, such ‘incidents’ have a disturbingly high potential of happening, and within the next 

few years.  

Russia and China frequently state their opposition to what they term the “weaponization’ of 

space, but are, by far, the principal sources of the man-made threats to this domain. Emblematic 

of this inconsistency, are the initiatives by Moscow and Beijing to prevent an arms race in outer 

space (PAROS) and the draft Treaty on Prevention of the Placement of Weapons in Outer Space 

and of the Threat or Use of Force against Outer Space Objects (PPWT) are now being pursued 

aggressively by these countries in the UN. Moreover, Russia’s “no first use” initiative 

concerning ‘the placement of weapons in space’, is being advocated against a backdrop of 

Moscow and Beijing stepping-up their offensive military space capabilities.  In addition, as 

space assets support terrestrial military operations and enable information support and 

command and control of forces, today’s heightened geopolitical tensions, including in Eastern 

Europe and the Asia-Pacific region, create the potential for miscalculation and conflict 

impacting the space domain. 

There is little evidence that Cold War arms control TCBMs, although helpful, imposed serious 

obligations or burdens on the U.S. and the Soviet Union. For example, the ABM Treaty was 

signed at a time when neither party had the technology to deploy effective missile defenses and 

therefore did not especially constrain them. Provisions of the treaty were likewise often 

violated. 
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In addition, as space technologies are inherently dual-use (that is have both civilian and military 

applications), it is especially challenging to configure a broad architecture for the governance 

of space that would cover both commercial and military activities. In an environment of 

growing tensions among major space powers, TCBMs have the potential to reduce the 

destabilizing aspects of military competition in space.  Accordingly, the goal should be to 

strengthen existing UN treaties and principles concerning outer space, while urgently reflecting 

on how best to address the changed space paradigm via robust space crisis management and 

enforcement/retaliatory measures for serious violations of space behavioral norms.  

6.2. OUTLOOK 

TCBMs, in combination with the prospect of tough-minded allied military and non-military 

responses against a state or states responsible for a major space incident, represents the most 

promising way forward for protecting the space environment. Greater integration of space 

security requirements into broader foreign and security policy objectives and considerations is 

an important step not only for the U.S., but also Europe, Japan and other peaceful space-faring 

nations. Space crisis management at an international level should involve the establishment of 

clear procedures (i.e. rules of engagement), especially communications channels, to avoid 

miscalculations, escalatory spirals and other damaging eventualities. Although no existing 

unified model can be applied, such an agreement would prove most valuable, particularly if 

substantial penalties for violators are incorporated.  

The U.S. has the best chance of successfully formulating governance concepts for space 

behavior on the basis of realistic expectations, operational considerations, and high-level 

political collaboration. Recognition at the highest levels that the security dimensions of space 

are growing in complexity and lethality and that China’s and Russia’s military space programs 

are designed primarily to compromise and/or defeat U.S. space assets, is essential to a 

successful outcome with regard to space crisis management. In short, the luxury of romantic, 

idealistic visions of global space cooperation and harmony are no longer affordable.  Instead, 

allied space security burden-sharing and pre-crisis planning and preparation must be the order 

of the day. 
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Identifying the proper architecture for meaningful space security will profoundly affect the 

destiny of humankind from this point forward. One of the great challenges of the 21st century 

will be how to safeguard space operations, while encouraging expanded, peaceful cooperation 

with potential adversaries. Key to this endeavor is the maintenance of clear and unequivocal 

American space dominance, yielding disruptive efforts by potential adversaries futile and 

prohibitively costly to them. Any faltering of U.S. political will concerning space security will 

be tantamount to an engraved invitation to less-responsible space-faring nations to fill the void, 

including foes of freedom.  
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ANNEX – SATELLITES, SPACE DEBRIS AND LAUNCH SITES OF THE 

U.S., CHINA AND RUSSIA 

As of March 2016, based on information from the database of the Union of Concerned 

Scientists, there were 1381 active satellites in Earth orbits. From this number, the U.S. owns 

568 satellites, Russia 133, and China 177 satellites (see table 1 below)335. 

 

Table 1: Satellites in orbit as of December 2015 (source: Union of Concerned Scientists) 

 

 

 

The U.S. and Russia together own more than 85% of the debris mass in low-Earth orbit 

(LEO). China’s 2007 ASAT test against its own satellite created the largest amount of debris 

                                                 

 

335 Laura Grego, “Tenth Anniversary Release of USC Satellite Database”, Union of Concerned Scientists 

(March 3, 2016), http://allthingsnuclear.org/lgrego/tenth-anniversary-release-of-ucs-satellite-database  

http://allthingsnuclear.org/lgrego/tenth-anniversary-release-of-ucs-satellite-database
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in a single event in the history of space activities. See Figure 1 below demonstrating that the 

U.S., Russia and China own the largest amount of debris in LEO.336 

 

 

 

 

Figure 1: Debris in low Earth orbit (LEO) by number (left) and by mass (right). CIS represents the 

Russian Federation (source: Union of Concerned Scientists) 

 

 

 

Continued and independent access to space is a requisite capability for any space power. 

Below is the list of launch sites of the U.S., China and Russia. 

 

                                                 

 

336 David Wright, “Who Owns the Most Space Debris?” Union of Concerned Scientists (February 24, 2012), 

http://allthingsnuclear.org/dwright/who-owns-the-most-space-debris-depends-what-you  

http://allthingsnuclear.org/dwright/who-owns-the-most-space-debris-depends-what-you
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United States (excludes 

commercial spaceports) 

China Russia 

Cape Canaveral, FL 

Kennedy Space Center, FL 

Vandenberg Air Force Base, 

CA 

Wallops Island, VA 

Kwajalein Atoll, Marshall 

Island 

Kodiak Launch Complex, 

Alaska 

Barking Sands, Pacific Missile 

Range Facility 

 

Jiuquan 

Wenchang 

Xichang 

Taiyuan 

Baikonur Cosmodrome in 

Kazakhstan 

Plesetsk Cosmodrome 

Kapustin Yar 

Svodobny Cosmodrome 

Dombarovskiy 

Vostochny Cosmodrome 

 

Table 2: Space Launch Sites of the U.S., China and Russia (source: spacelaunchreport.com337). 

                                                 

 

337 Space Launch Report – Pad List – World Launch Sites, updated June 23, 2016, 

http://www.spacelaunchreport.com/padsites.html  

http://www.spacelaunchreport.com/padsites.html

