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FOREWORD

When the Soviet Union launched the Sputnik I satellite into space in
1957, the world changed. Not only was a domain once thought to be
unexplorable suddenly within reach, but that “Sputnik moment”—a
realization the United States was at risk of losing its edge to an adver-
sary in a strategic environment—catalyzed a commitment from the
president to embrace space as a national priority. In a speech at Rice
University, President John F. Kennedy declared that the United States
would “choose to go to the moon in this decade.” As a result of the pri-
oritization of this objective, we did, and we took the steps necessary
as a country to ensure the United States would be the world’s leading
space power.

During the height of the space race and the years that followed,
activities in space were largely limited to a handful of governments, at
times acting in tandem with one another. That is no longer the case.
Indeed, the number of actors in space has grown to more than ninety
countries with nonstate actors, namely private companies, accelerating
innovation and opening the door for more governments to launch their
assets into space, including constellations of satellites. To address the
changing nature of space, the Council on Foreign Relations convened a
Task Force on Space Management Policy.

The international organizations and treaties currently governing
space were not designed with the proliferation of actors and the rapid
rise in space trafficin mind. As the international system exists currently,
there is no single multilateral body capable of managing space traffic on
its own.

The Task Force finds the boom in satellites and debris in low
Earth orbit (LEO) especially concerning, as space becomes more and
more crowded. Just since 2018, satellites in LEO have doubled, while




space debris greater than 10 cm in diameter has topped more than
40,000 items.

Left unaddressed, this reality risks collisions between the space
assets of China, Russia, the United States, and others becoming all
the more likely. At the same time, China and Russia show interest in
expanding their anti-satellite capabilities, which if used would threaten
U.S. security and economic interests—and dramatically increase the
potential amount of debris, further accelerating the risks and, without
mitigation, potentially rendering space unusable by all.

If the United States fails to adequately reshape its approach to space,
itrisks abdicating its position as the world’s leading space power. A new
presidential administration and a new Congress, however, present an
opportunity for the United States to reaffirm its commitment to lead-
ing in space, and the rapidly changing nature of space—which will only
accelerate further—makes the challenge all the more pressing.

Thus, the Task Force proposes a response based on seven prin-
ciples: making space a top national priority; revitalizing American
international leadership; fixing the vulnerability of space assets and
enhancing deterrence; sharpening policy on China while also seeking
strategic engagement on hotline issues; building on existing interna-
tional regimes to improve space traffic management; incorporating
the commercial sector and other relevant nonstate actors; and treating
space as a global commons.

Thisreportofters a pragmatic prescription on how the United States
should best confront the changing nature of space, and I commend the
Task Force members for their commitment to forging a way forward
for enhanced U.S. leadership and better international coordination in
space. I thank the co-chairs, retired Lieutenant General Nina Armagno
of the U.S. Space Force and former Congresswoman Jane Harman, for
their leadership. I also thank CFR’s Esther Brimmer, who directed the
Task Force and authored the report, and Anya Schmemann, who shep-
herded the process.

Michael Froman

President

Council on Foreign Relations
February 2025
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EXECUTIVE SUMMARY

It is impossible to overstate the importance of space to the United
States. For Americans, modern life depends on information from the
thousands of satellites orbiting the globe, allowing people to do every-
thing from navigating their cars by GPS to growing crops and managing
inventory. Satellites are also essential to U.S. national security, enabling
the United States to communicate with its military forces, gather intel-
ligence, warn of a potential nuclear attack, and more.

Spaceis astrategic vulnerability. The United States has more strategic
assets in space than any other country. Almost as important, dynamic
American companies—particularly SpaceX—have revolutionized
space, placing in orbit thousands of commercial satellites on which the
U.S. economy increasingly depends. But other countries are following
suit. China in particular is on track to have thousands of its own satel-
lites in orbit in the not-too-distant future.

Further complicating matters, the space assets that the United
States already has—mostly satellites, but also ground stations and
modes of communication—are increasingly vulnerable now that China
and Russia have developed the means to divert, disable, or destroy
them. The methods include electronic warfare and jamming as well as
direct-ascent anti-satellite (ASAT) missiles.'

Space is a strategic challenge. Space is becoming more congested by
the year. Since 2018, the number of satellite payloads orbiting in low
Earth orbit (LEO)—that is, objects below an altitude of 1,200 miles—
hasmore than quadrupled.? Then there is space debris—defunct objects
or fragments of human-made materials. Over 40,000 items of space
debris greater than 10 cm in diameter now orbit Earth at speeds of up
to 18,000 miles per hour. This increase in space traffic and space debris
makes collisions more likely. It also threatens the lives of astronauts on
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the International Space Station (ISS) and on the space stations being
constructed by China and Russia. China, Russia, and the United States
are the source of most of that debris and share an interest in avoiding
collisions, but they are also wary of one another’s intentions.

Unlike aviation, shipping, and telecommunications, the space econ-
omy has no single international institution that can issue legally binding
rules to address congestion risks. If the current moment were a period
of tranquility among the great powers, it would be easier to develop
rules to enhance the safety, security, and efhciency of human activity
in space. The confluence of innovation in the commercial space econ-
omy, an increase in the number of countries with civil space programs,
and ongoing geostrategic tensions make the task of developing globally
accepted rules more complex, but also more necessary than ever.

Therefore, space is a strategic imperative. In the increasingly chaotic
realm of space, the United States’ position s slipping. In 1957, the Soviet
Union’s launch of the Sputnik satellite was a wakeup call, spurring the
United States to assume a dominant role in space. Today, nearly seventy
years later, the United States is in danger of losing that privileged posi-
tion. In many ways, the country risks another Sputnik moment.

The United States needs to act now to address threats to space
assets; champion space traffic management to support the growing
space economy; and incorporate commercial perspectives into civilian
and national security space policy.

Findings

1. U.S. leadership in space is critical to U.S. national security, to U.S.
global leadership, to U.S. hard and soft power, and to the security and
prosperity of the American people.

2. Space traffic management is crucial to the well-being of modern human
societies. Actions taken—or not taken—now will shape human activity
in space for decades. Without changes in how humans use space, the
benefits of access to space could be lost to everyone.

3. U.S. space assets are increasingly vulnerable to attacks by China,
Russia, and other potential adversaries—attacks that could come from
the ground, the air, or space itself.

4. While the United States remains the leading space power across the
civil, commercial, and national security realms, China is emerging as
a peer competitor.
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Currentinternational organizations and treaties are ill suited to the new
realities of space activity, and no single multilateral body is designed to
comprehensively manage space traffic.

The expertise and perspective of the private sector and other nonstate
actors is critical to effective space traffic management.

In an era of increased competition in space, the United States may not
always be the first to reach new destinations in space. Therefore, the
United States benefits from the principle in the Outer Space Treaty
that outer space “is not subject to national appropriation by claim of
sovereignty.”

Recommendations

I.

Make space a top national priority. U.S. President Donald Trump
should demonstrate this commitment by convening a space summit in
the first year of his administration and reassessing priorities to include
whether to declare key space systems to be “critical infrastructure.”

Revitalize American international leadership in space. The
president should instruct relevant cabinet officers that the United
States is to lead the world in space and make this a personal priority
as well. The president should structure the National Security Council
staff to support the president in this role and the national effort to lead
in space. The National Space Council, formed under the first Trump
administration, could be utilized.

Fix the vulnerability problem and enhance deterrence. To do so,
the president should consider a number of steps, including enhancing
domain awareness, proliferating and widely distributing space assets
to increase their resiliency, hardening space assets against various
modes of attack, providing space assets with defensive capabilities,
and developing replacement assets that can be deployed quickly
when needed. To develop such options, the president should launch
a space vulnerability, remediation, and deterrence assessment that
includes participation by the Department of Defense, the intelligence
community, private sector space companies, and representatives of civil
space organizations and academic institutions, among other groups.
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Sharpen policy on China and seek strategic engagement on
hotline issues. Along with its measures to compete successfully
with China in space, protect U.S. space assets from disablement
or destruction by China, and deter China from undertaking such
actions, the U.S. government should conduct a targeted space-related
engagement with China on “hotline” communications, space traffic
management, and the rescue of spacefarers in distress. The Trump
administration should work with Congress to enact any necessary
additional legislation or changes in existing legislation required to
facilitate this effort.

Build on existing international regimes to improve space traffic
management. This effort should involve developing “rules of the
road” to deconflict space activities, avoid collisions and other accidents,
and mitigate risk from space debris. And it should involve U.S. allies,
partners, and even adversaries. This system would draw upon existing
international entities, including the UN Office for Outer Space Affairs
(UNOOSA) and the International Telecommunication Union (ITU).

Incorporate the commercial sector and other relevant nonstate
actors. The United States should lead efforts with its partners to
establish a regularly scheduled forum or advisory group that channels
expertise from the commercial sector, civil society, and academia
into the deliberations of international organizations responsible for
managing space traffic and into related diplomatic efforts. In addition,
along with the United States, spacefaring states should create an
international “companion” group that connects private sector and
nongovernmental organizations to UNOOSA and the ITU.

Treat space as global commons. Space should not be subject to
national territorial claims but rather remain open to all nations. The
United States should make clear that it treats space as the common
inheritance of all humanity and encourage other states to do so as well.
To that end, the United States should urge all countries to sign and
ratify the 1967 Outer Space Treaty.

Executive Summary



INTRODUCTION

Spaceisa critical strategic domain—justlike oceans and airspace. Space
assets are vital to modern life, underpinning the United States’ security
and prosperity. In the past five years, however, conditions in space have
changed drastically, raising new problems that demand new solutions.
In an earlier era, space activities were dominated by a few countries
implementing government-led programs. But those days are gone.

For one thing, the number of actors has proliferated. Private com-
panies have become the drivers of innovation and activity in space,
injecting ingenuity and efficiency into the U.S. government’s space pro-
gram. Newer companies can execute fixed-price contracts—which do
not cover cost increases—faster and for less money than legacy man-
ufacturers, which are accustomed to a cost-plus fee payment model
that allows the company to pass cost overruns on to the government
agency purchaser.3 The availability of private sector launches has, in
turn, opened space to more governments. Over ninety countries now
have assets in space providing services or observing Earth (see figure
1).4 The list of countries includes China and Russia, both U.S. adver-
saries. China has launched its own crewed Earth-orbiting space station
and landed two uncrewed spacecraft on the far side of the Moon. Russia
plans to cooperate with China on the International Lunar Research
Station. But friendly countries also see space programs as a mark of
great-power status. India, for example, has landed a device near the
lunar south pole and has made clear it wants to be included in making
decisions regarding use of the Moon.

As more governments and companies send more objects into space,
that realm has become increasingly congested. Since 2018, the number
of satellites orbiting in LEO has doubled, fueled by the dramatic expan-
sion in private sector transport and service providers.5 The number of
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Figure 1

U.S. and Other Countries Are Launching More Objects Into Space
Satellites and other objects launched into space, by commissioning country
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In 2023, not only the U.S. but also
China, Russia, and the UK launched
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Note: Data reflects the commissioning country (i.e., the country making use of the object), which
may differ from the country carrying out the launch. Data for Russia includes the Soviet Union.

Source: UN Office for Outer Space Affairs.

objectslaunched into space quadrupled from 2019 t0 2023.° The number
of objects launched from the United States increased nearly six times in
those four years. SpaceX accounts for most of that dramatic expansion,
which includes the company’s contracts with the U.S. Department of
Defense and NASA (see figure 2). SpaceX’s Starlink satellite constella-
tion accounts for some 60 percent of all satellites in space.

This Task Force Report focuses primarily on LEO, an altitude up
to 1,243 miles. Satellites also orbit in medium Earth orbit (MEO), 1,243
miles to 22,236 miles, and geosynchronous orbit (GEO), above 22,236
miles (see figure 3).” However, the launch of megaconstellations and
other commercial activities has increased congestion at lower altitudes,
hence this report’s focus on LEO. Access to desirable locations within
LEO is alimited and increasingly scarce resource. The barriers to entry
are low and getting lower as prices drop. According to Thomas G. Rob-
erts at the Center for Strategic and International Studies Aerospace
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Figure 2

Driven by SpaceX, U.S. Commercial Space Launches Have Taken Off
Commercial space launches for U.S. companies

100
~__ Other
launches
50
SpaceX
launches
0 | 1 | -IIIIIIIIl

1990 2000 2010 2020

Notes: Includes launches licensed with the Federal Aviation Administration. Data for 2024 is as of
September 5.

Source: Federal Aviation Administration.

Security Project, twenty years ago, the cost of a launch to LEO was
$8,100/kg on an Atlas V rocket and $10,400/kg on a Delta IV rocket. In
2010, the Falcon g brought that cost down to $2,600kg.®

Adding to the congestion is the rise in space debris, driven signifi-
cantly by three recent events. In 2007, an ASAT test that China con-
ducted against one of its own weather satellites created more than
three thousand pieces of trackable debris. Two years later, Cosmos
2251, an inactive Russian satellite, collided with an Iridium satellite, cre-
ating over two thousand pieces of debris.? In November 2021, Russia
conducted a direct-ascent ASAT missile test against one of its own
satellites, creating thousands of pieces of debris.'® That action even
endangered its own citizens, as Russian cosmonauts as well as the U.S.
and European astronauts working on the ISS were ordered to shelter
in the attached emergency escape vehicles due to the risk of debris col-
lision." The increase in congestion and space debris makes those types
of collisions more likely. That endangers not just assets such as satellites

Securing Space



Figure 3
Types of Orbits

Geosynchronous Orbit (GEO)

Geosynchronous orbit allows a satellite to stay “fixed” above the same point on Earth, a useful
feature for observation. Because GEO requires a precise altitude, this thin shell of space is
relatively crowded, despite having fewer than one thousand satellites.

Medium Earth Orbit (MEO)
Medium Earth orbit is the largest and least crowded space. It is home to the fewest satellites,

though notably includes the GPS constellation.
Low Earth Orbit (LEO)

Low Earth orbit is home to thousands of satellites, far more than MEO or GEO. The relatively
crowded space includes Starlink, the International Space Station, and many others. The proximity to
Earth affords multiple advantages, including easier transportation and lower costs.
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Figure 4

Collisions and Weapons Tests Have Caused Massive Increases in
Orbital Debris

Number of objects in Earth’s orbit
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Source: NASA.

but also the lives of astronauts (see figure 4). As early as 1978, NASA
scientist Donald Kessler foresaw that an increasing number of objects
in space could cause more collisions, which would create more debris,
and hence even more collisions. The cascading “Kessler Effect” would
degrade LEO, rendering it uneconomic.

Even as services from space have become more endangered, daily
life has increasingly come to depend on them. Billions of people—
including farmers growing crops, businesspeople managing inven-
tory, and parents dressing their children for school—rely on weather
reports based on information from satellites (see figure 5). As of 2021,
there were 6.5 billion devices using global navigation satellite systems
(GNSS), including the United States” GPS, Russia’s GLONASS, Chi-
na’s BeiDou, the European Union’s Galileo, India’s Indian Regional
Navigation Satellite System, and Japan’s Quasi-Zenith Satellite System
(see figure 6). Moreover, the space economy is only growing. In April
2024, the World Economic Forum projected that the global space econ-
omy “will be worth $1.8 trillion by 2035, up from $630 billion in 2023,”
expanding at “almost twice the rate of global GDP growth.” 2 The space

Securing Space
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Figure 5

How Satellites Work

Guidance
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Most satellites include a power
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- —— = =5
Earth station User terminal
An Earth station generally uses a Many satellites can communicate
large dish to communicate with directly with users (e.g., a satellite
satellites, and can also communicate phone or a personal dish for
with users’ phones or other devices. receiving satellite TV).

economy encompasses not only satellites and launch vehicles, but other
activities such as spacecraft servicing and repair, weather prediction,
and Earth imagery analysis.

The international institutions that touch space issues were intended
to support the exchange of minimum amounts of basic information
among a small number of governments, not to manage a dynamic space
economy. During the Cold War, neither the United States nor the
Soviet Union wanted such organizations to meddle in their superpower
competition. The presumption was that only a handful of governments
would have space programs. In the 1960s and 1970s, the UN Commit-
tee on the Peaceful Uses of Outer Space (COPUOS) provided a useful
forum for the negotiation of the four major space treaties dealing with
outer space principles, rescue and return, liability, and spacecraft reg-
istration. Those remain the foundation of space governance. However,
as the treaties became more specific and space politics changed, fewer
states ratified them. The fifth, known as the 1979 Moon Treaty, has
never been adopted by any of the major space powers.'3
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Figure 6

Satellite Constellations
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For the United States, space has been a realm for both scientific
exploration and national security competition. Led by NASA, the
United States has accomplished a series of extraordinary feats, includ-
ing being the first country to send human beings to and from the Moon
and operating the James Webb Space Telescope to study the history of
the universe. In 2019, the United States created a new military service,
the Space Force, to enhance national security, bringing together orga-
nizations previously located across different branches of the military.

The United States has also expanded its space diplomacy. The Prin-
ciples for Cooperation in the Civil Exploration and Use of the Moon,
Mars, Comets, and Asteroids for Peaceful Purposes, better known as
the Artemis Accords, which the first Donald Trump administration ini-
tiated in late 2020 with eight signatories, dramatically expanded under
the Joe Biden administration. In 2024, more countries joined, bringing
the total number of signatories to fifty-two by the end of the year.

Space traffic management is needed to preserve the value of space.
“Management” connotes the intentional allocation of assets and
resources to implement a strategy. The principal reason for the need
for international space traffic management is increasing congestion in
LEO. Access to desirable locations within LEO will become a scarce
resource. Currently, states assign LEO orbital positions when granting
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a license to launch, but that is a national process. There is currently no
dedicated international mechanism to deconflict overlapping alloca-
tions. Unlike geostationary orbit, a type of geosynchronous orbit where
satellites in effect orbit over a fixed spot, coordination of locations in
LEO is more difficult.

The stakes are high. Russia’s debris-causing ASAT tests and its
willingness to challenge norms endanger the peaceful use of space
for everyone. China’s emergence as a peer competitor in space makes
U.S. strategic planning for this domain more difficult and more urgent.
Without immediate changes to how space is governed, the benefits of
access to space could be lost to everyone. As the leading spacefaring
country and the home base of the most innovative space companies, the
United States is uniquely positioned to determine this future.
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FINDINGS

1. U.S. leadership in space is critical to U.S. national security, to U.S.
global leadership, to U.S. hard and soft power, and to the security and
prosperity of the American people.

Geopolitical competition in space is heating up. After a long, post—
Cold War lull, the United States’ command of the commons is once
again contested. Whether in the South China Sea or in the thawing
Arctic, superpowers, great powers, and middle powers seek to have a
say in the governance of the global commons. Not surprisingly, that
competition is now extending to space, the next big domain for human
activity. U.S. leadership in space will increasingly be a vital component
of maintaining U.S. leadership on Earth.

Space activity can be divided into three categories: civil, national
security, and commercial. Civil space activities include the iconic feats
of scientific exploration that have taken place since the 1950s, largely
led by NASA. Those accomplishments engender soft power emanat-
ing from space-inspired respect and goodwill. National security activ-
ities include surveilling the globe and monitoring compliance with
arms-control agreements. The United States, for its part, has satellites
in GEO that provide warning and assessments of a strategic nuclear
attack on its territory, as well as space assets in LEO that are critical
to U.S. military operations. Commercial space activities, the newest
category, include companies providing launch services or information
based on Earth observation. The U.S. economy is increasingly depen-
dent on networks of commercial satellites launched by a subset of pri-
vate companies: notably SpaceX and Amazon’s forthcoming Project
Kuiper (see figure 7).
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Figure 7

The Starlink Megaconstellation Is Enormous

A subsidiary of Elon Musk’s SpaceX, Starlink is a satellite internet company that provides
broadband internet access in over 100 countries.

As of September 2024, Starlink consists of over 6,000 satellites, representing the
majority of active satellites orbiting Earth. SpaceX plans to expand to at least 12,000.
Known as a megaconstellation, the satellites form a network around Earth, using lasers to
coordinate with one another.

Ukraine has relied on Starlink in its war with Russia, placing SpaceX and Elon Musk at the
center of a geopolitical flashpoint.

Note: Satellites are not to scale.

Source: CelesTrak.
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2. Space traffic management is crucial to the well-being of modern
human societies. Actions taken—or not taken—now will shape human
activity in space for decades. Without changes in how humans use
space, the benefits of access to space could be lost to everyone.

Concern about space congestion is not new, but the increasing number
of objects in space is causing alarm. As Kessler predicted in 1978,
the rising number of objects in space could cause a cascading cycle
of increased collisions and debris creation. Half a century later, the
challenge of the Kessler Effect is even more real.

When speaking at the Space Symposium on April 9, 2024, NASA
Deputy Administrator Pamela Melroy described a close call:

Let me tell you what: this time was really different. It was very
shocking, personally, and also for all of us at NASA. On Feb-
ruary 28, at 1:30 in the morning, a NASA spacecraft called
“TIMED,” and a Russian satellite—neither of them maneu-
verable—were expected to make a close pass to one another.
Not kilometers apart. We recently learned through analysis
that the pass ended up being less than ten meters apart. Within
the hard-body parameters of both satellites. Less than the dis-
tance of me to the front row. Had the two satellites collided, we
would have seen significant debris generation.'+

Even when operators of spacecraft want to pass each other safely and
avoid collision, there are not established rules of who passes whom
and how. Bringing together countries and companies to set such rules
would be a practical step toward better space governance.

3. U.S. space assets are increasingly vulnerable to attacks by China,
Russia, and other potential adversaries—attacks that could come from
the ground, the air, or space itself.

The United States leads the world in the number of operational
satellites, a portfolio thatincludes many large, sophisticated, “exquisite”
satellites in GEO with unique arms-control verification, nuclear attack
warning, and intelligence capabilities. Those national security and
commercial space assets are increasingly vulnerable. China and Russia
have developed the means to divert, disable, or destroy those assets
through a diverse set of capabilities, including electronic warfare and
jamming, direct-ascent ASAT missiles, directed energy systems such
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as ground-based lasers, and potential developments such as space-
based kinetic weapons and orbiting space robots that could attack
adversaries’ satellites.'S In recent years, the United States has begun to
deploy alarger number of smaller assets in other orbits to distribute the
risk. Even so, U.S. efforts to counter the vulnerability of its satellites
have not kept up with the threat.

China and Russia pose different types of threats to strategic stability
in space. Russia’s actions endanger satellites in space now, while Chi-
na’s plans not only threaten space assets, but also challenge the United
States’ future leadership in space. This section focuses on Russia, the
next on China.

Russia’s November 2021 ASAT test against its own satellite was an
ominous sign. Worrisome threats continue to come from Russia. The
country already has interfered with a space asset for military reasons.
Just before its 2022 invasion of Ukraine, a Russian cyberattack disabled
terminals for Viasat, a U.S. company on contract to provide satellite
communications to Ukraine. As the attack made clear, space and cyber-
space are interdependent. Global information technology infrastruc-
ture is becoming more dependent on space systems with companies
such as Amazon, SpaceX, and others building global space-based 5G
backplanes that will serve communication and information processing
needs worldwide. As a result, space systems that comprise segments
of those infrastructures have become cyber targets. In the words of a
report by the American Institute of Aeronautics and Astronautics,
“...the transnational nature of space operations makes the cyberse-
curity of space systems a matter that should be of common interest to
all countries.”®

Moscow seems intent on gaining the ability to disruptkey U.S. capa-
bilities, including communications, GPS, early warning, intelligence,
and command and control. In May 2024, then Assistant Secretary
of Defense for Space Policy John F. Plumb testified to Congress that
Moscow is “developing a concerning anti-satellite capability,” including
“electronic warfare, directed energy weapons, direct-ascent anti-sat-
ellite systems, and orbital systems with counterspace applications.”
Those investments, he went on to explain, “are designed to exploit what
it views as a U.S. overreliance on space for conducting military opera-
tions and to offset perceived U.S. military advantages.”"”

Even more concerning is Russia’s possible intention to deploy a
nuclear weapon in space, which would pose a catastrophic threat to
satellites, particularly those also orbiting in LEO. U.S. officials have
warned of that threat.
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Although current international treaties prohibit governments from
placing nuclear weapons in space, U.S. adversaries have moved increas-
ingly closer to breaking international norms on Earth and in orbit.
Putting a nuclear weapon in space would be a dangerous escalation
and would violate two important international treaties. Such a weapon
could be used to create an electromagnetic pulse and disable many sat-
ellites, or worse. It would also violate the 1963 Limited Test Ban Treaty,
which the United States and the Soviet Union (and other countries)
signed after the United States’ disastrous “Starfish Prime” nuclear test
in 1962. Detonated 250 miles above Earth, that test not only caused an
electrical blackout goo miles away in Hawaii but also knocked out Tel-
star 1, a communications satellite launched by NASA months earlier.

Sending a nuclear weapon into space would also violate the 1967
Outer Space Treaty, an agreement ratified by spacefaring powers
with nuclear weapons—China, France, Russia, the United Kingdom,
and the United States—and 110 other countries. As Article IV of the
treaty states:

States Parties to the Treaty undertake not to place in orbit
around the earth any objects carrying nuclear weapons or any
other kinds of weapons of mass destruction, install such weap-
ons on celestial bodies, or station such weapons in outer space
in any other manner.

The moon and other celestial bodies shall be used by all
States Parties to the Treaty exclusively for peaceful purposes.
The establishment of military bases, installations and forti-
fications, the testing of any type of weapons and the conduct
of military maneuvers on celestial bodies shall be forbidden.
The use of military personnel for scientific research or for any
other peaceful purposes shall not be prohibited. The use of any
equipment or facility necessary for peaceful exploration of the
moon and other celestial bodies shall also not be prohibited.'

The United States is not the only country concerned about Russia’s
intentions, which would contravene the text of the Outer Space Treaty.
According to then Assistant Secretary of State for Arms Control,
Deterrence, and Stability Mallory Stewart, the U.S. government has
discussed Russia’s plans with China and India.'9 Familiar geostrategic
rifts are evident. The United States’ claims of Russian plans to weap-
onize space led to debates in the UN Security Council. In April 2024,
the UN Security Council considered a resolution that was sponsored

Securing Space



by the United States and Japan and called for “all States, in particular
those with major space capabilities, to contribute actively to the objec-
tive of the peaceful use of outer space and of the prevention of an arms
race in outer space.”>° Thirteen of the fifteen Security Council mem-
bers approved. China abstained, while Russia vetoed the resolution.
In December 2024, the UN General Assembly voted 167 to 4 to adopt
a resolution on “prevention of an arms race in outer space.”?' Again,
Russia voted no, and China abstained.?? As there is no veto in the Gen-
eral Assembly, the measure passed.

4. While the United States remains the leading space power across the
civil, commercial, and national security realms, China is emerging as a
peer competitor.

China could soon reach its goal to overtake the United States as the
leading space power. In a declassified 2021 report, the Office of the
Director of National Intelligence assesses that “China is steadily
progressing toward its goal of becoming a world-class space leader
with the intent to match or exceed the United States by 2045. Even
by 2030, China probably will achieve world-class status in all but a
few space technology areas.” The report further states that “by 2030
Chinese space activities will increasingly erode the national security,
commercial, and global influence advantage that the United States has
accrued from its leadership in space.” 3

In the past five years, China has launched over five hundred objects
into space, built its own orbiting space station, and placed two landers
on the far side of the Moon.?4 As Major General Greg Gagnon, the
deputy chief of space operations for intelligence in the U.S. Space Force,
put it in May 2024, the country “has rapidly advanced in space in a way
that few people can appreciate.”?S In 2021, China began construction
on its Tiangong space station, which, although much smaller than the
ISS, could be expanded.26 The ISS, for its part, will be retired by 2030.
NASA islooking to commercial space stations to meet its needs beyond
then, freeing up agency resources for more ambitious exploration
goals. NASA’s decision is indicative of its changing priorities, fostered
by scarce financial resources.

China is building space capabilities for military use. In its 2023
report Military and Security Developments Involving the People’s
Republic of China, the U.S. Department of Defense stated, “The PLA
[People’s Liberation Army]| views space superiority, the ability to
control the space-enabled information sphere and to deny adversaries
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their own space-based information gathering and communication
capabilities, as critical components to conduct modern ‘informatized
27 The United States relies heavily on space-based assets
for surveillance and weapons guidance, making it especially wary of

warfare.

adversaries’ capabilities to deny access to those assets. In the previously
cited May 1, 2024, congressional testimony, Plumb went on to describe
China’s capabilities, including “electronic warfare, direct-ascent anti-
satellite (ASAT) missiles, directed-energy systems such as ground-
based lasers, potential space-based kinetic weapons, and orbiting space
robots,” which could “hold our on-orbit assets at risk.”?8

Unsurprisingly, China has made space a prominent part of its grand
strategy. The country’s New Strategic Frontiers policy, which began
over a decade ago, includes space, polar, sea, and cyberspace, areas
Chinese officials appear to see as ungoverned spaces.?® In the same vein,
China’s thirteenth Five-Year Plan, released in 2016, promised that the
country would take “an active role in formulating international rules in
areas such as the internet, the deep sea, the polar regions, and space.”3°

China even has its own form of a growing commercial space sector.
The China Satellite Network Group is in the process of launching the
Guowang constellation of thirteen thousand satellites—its answer to
Starlink. As of February 2024, Shanghai Spacecom Satellite Technology
had raised $943 million for its projected G60o constellation of twelve
thousand satellites, another Starlink-like endeavor.3' In August 2024,
the China Aerospace Science and Technology Corporation, the largest
state-owned contractor, launched into orbit the project’s first eighteen
satellites. Like China’s advances in electric vehicles, the country’s
commercial space sector benefits from heavy government investment
in new technology. Furthermore, to some observers, China’s collection
of soil samples suggests not only scientific exploration but also possible
plans to mine the Moon.3?

In an era of competition, dual-use technologies take on added
significance. China has invested in a robotic arm to grab space debris,
but this tool is capable of completing not only a civil clean up task
but also a military mission to disable an adversary’s satellite. China
has already demonstrated its ability to wield the arm for the more
sinister scenario, using it to move a defunct Beidou satellite out of its
operational orbit.

China is also making space a part of its strategy toward the Global
South. The Space Information Corridor, a component of its Belt and
Road Initiative, connects countries to Beidou’s GNSS services. In a
similar way, China’s leadership of the Asia Pacific Space Cooperation
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Figure 8

Low Earth Orbit Is a Free-for-All

Density of satellites and debris by altitude (wider bars mean more objects orbiting at
that altitude)

@ Active satellites Debris and inactive objects (approximate distribution)
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2,000 km

Satellites occupy orbital “shells,” the sphere-like
spaces in which they move, defined by the altitude
and eccentricity of their orbits. To minimize the
chance of collisions, satellites need to occupy
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Note: Altitudes of orbits are approximate. Most objects have elliptical orbits, meaning their altitude
varies as they orbit Earth. The altitude used is the perigee (lowest point of orbit).

Source: Jonathan McDowell, General Catalog of Artificial Space Objects.
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Organization, which promotes collaborative space programs, gives it
soft power advantages across developing countries.

Competition between the United States and China is evident
in other types of space exploration. Just as certain spots on Earth
provide strategic advantage, favorable orbital positions will be
contested (see figure 8). Examples include areas in Earth and lunar
orbit called “Lagrange points.” Named for the mathematician Joseph-
Louis Lagrange, those desirable positions in space occur, as NASA
has explained, “where the gravitational forces of a two-body system
like the Sun and the Earth produce enhanced regions of attraction
and repulsion.”33 Held in place by gravity from two different bodies,
spacecraft positioned at such points need less fuel to remain stationary.
NASA’s James Webb Space Telescope, for instance, gazes into outer
space from L2, the Lagrange point on the far side of the Moon. China’s
Queqiao communications relay satellite sits near that same point and
communicated with the Chang’e 4 lander when it made its historic
touchdown on the far side of the Moon in 2019.

Although China is the pressing challenge, U.S. policymakers
should remember that not all competition in space raises geostrategic
enmity. Even non-adversarial countries see space programs as a mark
of great power status. Indian authorities have noted that they want to
be included in making the decisions regarding use of the Moon. Being
technologically advanced helps states be part of the “in” group setting
international rules. Strategists recall that already-existing nuclear
powers gained a special status under the Treaty on the Nonproliferation
of Nuclear Weapons.34+ Having successfully landed a device near the
lunar south pole, India stakes its claim to be part of whatever system
will govern lunar affairs in the future. In 2023, India signed the
Artemis Accords.

5. Current international organizations and treaties are ill suited to
the new realities of space activity, and no single multilateral body is
designed to comprehensively manage space traffic.

Unlike aviation, shipping, and telecommunications, the space economy
lacks a unified, single international institution that can establish or en-
force anagreed-on set of best practices. Other domains boastinternatio-
nal organizations that can issue legally binding rules based on treaties
that governments have ratified. Aviation has the International Civil
Aviation Organization (ICAO). Ocean shipping has the International
Maritime Organization (IMO). Telecommunications has the ITU.
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Figure 9

Space Issues Fall Under Multiple UN Agencies

UN bodies that address some aspect of outer space policy

UN General Assembly (UNGA)

First Committee (Disarmament and International Security)

Supported by the Conference on Disarmament, the First Committee’s
focus includes the militarization of space, among other issues.

Fourth Committee (Special Political and Decolonization)

l

Committee on the Peaceful Uses of Outer Space (COPUOS)

COPUOS is the UN’s dedicated forum for cooperation around outer
space issues, and has 102 member states. It is supported by the
Office for Outer Space Affairs (UNOOSA), and convenes the
Scientific and Technical Subcommittee and the Legal Subcommittee.

UN Economic and Social Council (ECOSOC)

Iﬁ Of the many specialized agencies under ECOSOC, four have remits

that include some aspect of space policy:
International Civil Aviation Organization (ICAO)
International Maritime Organization (IMO)
International Telecommunications Union (ITU)

World Meteorological Organization (WMO)

These four specialized agencies also inform the work of UNGA.

Source: United Nations.

Space issues, by contrast, come under the remit of three different UN

bodies (see figure 9):

e COPUOS, based in Vienna, has a broad mandate to discuss
developmentsin space. Among its actions, it promotes sharing of space-
related information among its members, which helps disseminate best
practices. COPUOS is supported by UNOOSA, an office of the UN
Secretariat, and reports to the UN General Assembly through the
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Fourth Committee, which handles special political and decolonization
issues.

The ITU, based in Geneva, is a specialized agency that allocates
frequencies and orbital positions for satellites in GEO and frequencies
for satellites in LEO. Every three to four years, it holds the World
Radiocommunication Conference (WRC), where its members agree
to policies and programs to update telecommunications.3> The 2027
iteration of the conference is slated to consider communications on
the Moon, the growth of the satellites sector, and space weather (solar
phenomena, such as a burst of radiation, can create space weather that
interferes with satellite communications near Earth). ITU Secretary-
General Doreen Bogdan-Martin has estimated that 8o percent of the
agenda will be space-related.3°

The Conference on Disarmament (CD) is a third UN body ostensibly
responsible for space. The CD was supposed to address the
demilitarization of space, among other duties. But the CD’s work has
been deadlocked for years, stalled by disputes unrelated to space.

Some of the various institutions responsible for space have made efforts
to cooperate with one another. In 2015, 2016, and 2017, for example,
UNOOSA and ICAO held a joint Aerospace Symposium.3’ At the
sixty-seventh session of COPUOS, in June 2024, an IMO representative
gave a presentation on “marine environmental effects of jettisoned
waste from commercial spaceflight activities.”3® This topic previews a
coming issue: heightened concern about the effects on marine life and
conditions of the practice of deorbiting spacecraft by crashing them
into Earth’s oceans.

Outside formal institutions, the United States cooperates on space
directly with its allies and partners. In September 2024, the Combined
Space Operations Initiative, a diplomatic grouping of U.S. allies,
marked its tenth anniversary of “cooperation and coordination of
national security space activities.” The group now counts nine countries
in addition to the United States: Australia, Canada, France, Germany,
Italy, Japan, New Zealand, Norway, and the United Kingdom.39 The
same year, General Chance Saltzman, the highest-ranking officer in
the U.S. Space Force, added an officer from an allied country to his
leadership team: UK Air Marshal Paul Godfrey, who serves as assistant
chief of space operations for future concepts and partnerships.
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Figure 10

Three Countries Are Responsible for Nearly All Space Junk
Spent rocket bodies and debiris as of June 2024

Russia (and Soviet Union) By
United States 4,980
China 4,288

France 532
Japan I 107
India I 97
Other | &

European Space Agency | 28
United Kingdom 1

Source: NASA.

In past decades, the superpowers did not want a powerful body
managing space. Therefore, neither the UN system nor any other
multilateral body is configured to deal comprehensively with space
issues. Nor is there any international agency for managing space traffic
or removing space debris. China, Russia, and the United States are the
source of most of this debris, but they are also at the greatest risk from it
as the three countries with the most assets in space (see figure 10).

Further complicating matters, geopolitical divisions are already
characterizing the emerging institutional architecture.4° For example,
the United States and its partners have developed the Artemis Accords.
Meanwhile, China has promoted its International Lunar Research
Station program. So far, countries have joined one program or the
other. However, with its signature of the Artemis Accords in December
2024, Thailand became the first country to join both programs. If
more countries eventually join both, it could say just as much about
geopolitics on Earth as about exploration in space. A country that joins
both programs might want to be seen as independent or friendly to
both sides (see figure 11).
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Figure 11

Space Cooperation Breaks Down Along Geopolitical Lines

Participation in the U.S.-led Artemis Accords and the China- and Russia-led International
Lunar Research Station (ILRS) as of December 20, 2024

B Artemis Accords signatory M ILRS participant M Participantin both

The countries signed on
to the U.S.-led Artemis
Accords are primarily
democracies and U.S. i
allies and partners. i\%

Sources: U.S. State Department; CFR research.

6. The expertise and perspective of the private sector and other non-
state actors is critical to effective space traffic management.

Expert input from the private sector is necessary to shape effective
rules of the road for space traffic management. The space economy
is powered by innovation in the private sector. Private companies
have combined technological advances with efficient managerial
practices to expand the space sector. The private sector understands
how proposed rules would actually affect operations. Without their
constructive input, rules and regulations adopted by policymakers risk
being ineffective or—even worse—deleterious to the responsible use
of space. Like commercial uses of cyberspace, the outer space economy
aims to combine expertise and efficiency. However, current governance
mechanisms are the responsibility of states.
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7. In an era of increased competition in space, the United States may
not always be the first to reach new destinations in space. Therefore,
the United States benefits from the principle in the Outer Space Treaty
that outer space “is not subject to national appropriation by claim of
sovereignty.”

Commercial leaders and some policymakers assume that the United
States will always benefit from a so-called first come, first claim
approach. In an era of space competition, however, the United States
may not always be first. Denial of ownership of space by any person,
company, or government (and rejection of a first come, first claim
approach) would help ensure the use of space by the United States,
other countries, and populations worldwide—and would hedge against
the possibility that in some areas of space (and celestial bodies), the
United States might not be first to arrive or stake a claim.

The ability of more countries to reach the Moon has raised concerns
among some governments and companies about the intentions of other
spacefarers. Governments have not made claims but are considering
use of materials found on the Moon. Although China landed a device
on the far side of the Moon, it does not own the soil there. Although
India landed a device on the lunar south pole, it does not own the ice
that may be found there. That said, in 2015, the United States opened
a path to owning and selling certain space resources by passing the
Commercial Space Launch Competitiveness Act of 2015, which states
that working through the federal agencies, the president

shall promote the right of United States citizens to engage in
commercial exploration for and commercial recovery of space
resources free from harmful interference, in accordance with
the international obligations of the United States and subject
to authorization and continuing supervision by the Federal
Government.4'

In the same legislation, the United States also explains that it is “the
sense of Congress that by the enactment of this Act, the United States
does not thereby assert sovereignty or sovereign or exclusive rights
or jurisdiction over, or the ownership of any celestial body.”#* The
legislation sought to achieve a delicate balance among principles.
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RECOMMENDATIONS

1. Make space a top national priority.

The U.S. president should demonstrate this commitment by convening
a space summit in the first year of his administration and reassessing
priorities to include whether to declare key space systems to be “criti-
cal infrastructure.” At a space summit, the United States should bring
together signatories of the Artemis Accords, leading space compa-
nies, scientists, and other participants to reinforce the United States
as the foremost spacefaring country. These efforts could emphasize
the Trump administration’s commitment to secure space for national
defense and global stability by protecting and enhancing U.S. assets in
space, ground control centers, launch locations, and receiver nodes.

Regarding critical infrastructure, the Trump administration should
bring together industry, experts, and policymakers to address this
issue. An April 2024 National Security Memorandum stated, “Critical
infrastructure comprises the physical and virtual assets and systems
so vital to the Nation that their incapacity or destruction would have a
debilitating impact on national security, national economic security, or
national public health or safety.”43 But despite the recommendation of
the Department of Homeland Security, space was not included among
the sixteen sectors deemed “critical” in the Biden administration’s 202 4
policy review.44

A critical infrastructure designation for space systems would convey
immediate benefits. It would signal to the United States, its allies and
partners, and the greater international community a commitment to
defending the space sector. It would provide—through a sector risk
management agency—a unified point of contact within the govern-
ment to coordinate with industry information regarding threats, events
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that endanger infrastructure, best practices in protecting infrastruc-
ture, and lessons learned from successful recovery and mitigation of
such incidents. Other critical infrastructure already enjoys those ben-
efits, which are useful for preventing incidents as well as managing and
recovering from them when they do occur. The concept of “sector risk
management” implies risk management throughout the entire risk life
cycle of an infrastructure asset, from risk analysis and risk preparation
to incident management and recovery. Applied to the space systems
sector, such an approach would also provide standards for the accuracy,
timeliness, and utility of information shared to protect the space sys-
tems sector.

The Department of Homeland Security’s Cybersecurity and Infra-
structure Security Agency, which is responsible for protecting govern-
ment infrastructure, should work with NASA and the Department of
Defense to implement the declaration and to identify potential gaps in
the defense of the space sector.

2. Revitalize American international leadership in space.

The president should instruct relevant cabinet officers that the United
States must lead the world in space. The National Security Council is
well placed to support the president and to guide the interdepartmen-
tal aspects of the revitalized national effort to lead in space. The first
Trump administration revived the National Space Council, which
could contribute focused expertise to this campaign. Declaring space
assets critical infrastructure would be a strong step, but it is not enough,
because a designation does not bring additional resources.#5 The pres-
ident should therefore ask the Office of Management and Budget to
inventory all civil, commercial, and defense space activities funded by
the federal government and propose increases in the administration’s
budget request. The goal is not only more money in appropriations, but
also a more comprehensive and integrated approach to space policy
across the federal government.

A real commitment to making space a top national priority would
include additional appropriations for NASA and for the National Oce-
anic and Atmospheric Administration (NOAA) and its parent orga-
nization, the Department of Commerce, which is expected to take
over civilian space traffic management duties from the Department
of Defense. For decades, the U.S. military has used its equipment and
expertise to provide a global good of warning spacefarers of potential
collisions so that they could maneuver apart. As part of a multiyear
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transition, this service will be transferred to a civilian agency, the
Department of Commerce. This change is emblematic of the rise of the
commercial space economy; increasingly, the users of this service are
space companies. In September 2024, the Department of Commerce
announced that NOAA had begun the initial trial phase of the Traffic
Coordination System for Space (known as TraCSS).4® In addition, the
U.S. Congress could use legislation to reinforce this transfer of duties,
an idea that has spanned administrations.

3. Fix the vulnerability problem and enhance deterrence.

In space, the advantage favors offense. As the political scientist Forrest
E. Morgan explains, “orbital space is an offense dominant environ-
ment—that is to say, it is easier to attack satellites and their supporting
infrastructure than it is to defend those assets.” 47 Therefore, strategists
need to develop measures to deter potential adversaries from attack-
ing a vulnerable asset in the first place. One approach is deterrence by
punishment—to make a credible promise of a powerful reprisal for
an attack. Another is deterrence by denial—to make it difficult for the
potential attacker to obtain its desired objective. Larger constellations
and proliferated satellites change the calculations of potential attackers
by reducing the offensive advantage.

The president should launch a space vulnerability, remediation,
and deterrence assessment that includes participation by the Depart-
ment of Defense, the intelligence community, the U.S. Space Force,
private sector space companies, and representatives of civil space orga-
nizations and academic institutions. This type of interdepartmental
cooperation that includes experts outside the government is itself an
innovation in space policy. Such an integrated approach would reflect
the United States’ prioritization of space policy.

The assessment team should produce recommendations for reme-
diating vulnerability deficiencies and enhancing capabilities across
the full range of potential defensive measures, including: enhancing
domain awareness; proliferating and widely distributing space assets
in order to increase their resiliency; hardening space assets against var-
ious modes of attack; providing space assets with defensive capabilities;
and developing on-demand replacement assets that can be deployed
quickly in the event that the initial set of space assets have been disabled
or destroyed.

The assessment team should also develop recommendations for
enhancing deterrence in order to discourage attacks on space assets
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by both state and nonstate actors. These efforts should include brand-
ing any effort to put nuclear weapons in space as a violation of the
1967 Outer Space Treaty (signed by China, Russia, and over 112 other
nations) and seeking international agreement to ban destructive ASAT
tests (like those conducted by China and Russia).

The United States should continue to focus on deepening norms
against ASAT testing. Motivated by Russia’s aforementioned Novem-
ber 2021 ASAT test that destroyed its own satellite and spewed debris,
the United States led a coordinated response. In a formal declaration on
April 18, 2022, the United States committed to not conduct destructive
direct-ascent ASAT testing and urged other countries to do the same.43
This policy applies to ASAT devices launched from the ground into
space with the intent of destroying another satellite. This category does
not include ASAT measures launched from within space. The United
States also championed the 2022 UN General Assembly resolution A/
RES/[77/41 that called for states not to perform direct-ascent ASAT
testing.4® The measure was adopted by a vote of 155 in favor, with g
opposed (including China and Russia) and 9 abstaining.5° That resolu-
tion called on countries to “develop further practical steps,” including
“additional moratoriums.” 5! For example, the United States and other
countries should extend the commitment to include forbearance from
launching destructive ASAT tests from within space as well.

4. Sharpen policy on China and seek strategic engagement on hotline
issues.

Even though the United States will need to act unilaterally to deter
dangerous actions by China, Washington can make long-term bilat-
eral moves that would improve safety in space. Even as it competes
with China in space, the U.S. government should conduct a targeted,
space-related engagement with the country on “hotline” communica-
tions, space traffic management, and the rescue of spacefarers in dis-
tress. With an increasing number of spacecraft and people going into
space, the two countries share an interest in rescue, space traffic man-
agement, and space debris mitigation; after all, neither wants to collide
unintentionally.

The United States and China should develop principles, consultative
mechanisms, data exchanges, and hotline communication channels, all
in an effort to reduce risks and de-escalate potential confrontations in
space. This engagement would resemble the channel of communication
the United States had with the Soviet Union during the Cold War and
would be in the United States’ interest.
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The United States and China also share an interest in managing
space traffic, an issue that is only becoming more complicated. If plans
succeed, Starlink will be joined by other satellite constellations, such as
Amazon’s Project Kuiper, in a few years. Chinese entities plan to launch
their own megaconstellations, such as the G60, on a similar time frame.
As the home bases of megaconstellations, both the United States and
China need to agree on common rules for space traffic management.
Countries can have deep rivalries but adhere to practical international
rules, as in civilian air traffic. Both China and the United States want to
be sure that their airliners can land safely at each other’s airports.

Rescue is another area ripe for cooperation. In the harsh realm
beyond Earth, rival crews could find that they need each other if caught
in dire circumstances. To that end, one option includes updating the
Rescue Agreement. Signed in 1968 as an elaboration of the Outer
Space Treaty, the agreement builds on one of the oldest concepts in
modern international law, the idea of rescue at sea, and is now ratified
by the United States, China, and Russia, as well as ninety-seven other
countries. The United States and China need not spearhead the effort.
A more viable approach would be for both to support another coun-
try’s diplomatic leadership. Negotiators should expand the Rescue
Agreement beyond its current focus on assisting astronauts who have
returned to Earth in distress so that the agreement also covers search
and rescue for astronauts who are still in orbit or on the Moon. As
people travel deeper into space, the need for extra safety measures
grows. Moreover, as commercial space traffic increases, there will be
an increasing need for medical care, as not everyone in space will be a
physically fit astronaut. Especially beyond Earth orbit, it would not be
possible to return home quickly for medical procedures. Instead, that
care would need to be administered while in space. The expanding field
of space medicine will likely need to borrow lessons from emergency
health care in other extreme environments, such as undersea or wilder-
ness medicine.

To proceed with these practical actions, the United States will need
to update and refine the Wolf Amendment, a provision that has been
included in annual congressional appropriations since 2011. Named
for Representative Frank Wolf (R-VA), the provision restricts NASA
and the White House Office of Science and Technology Policy from
cooperating with China. The measure was originally created more to
criticize China’s human rights record than to protect national security,
although it has been amended over the years as U.S. concerns about
espionage have risen. Currently, if NASA scientists want to work with
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their Chinese counterparts, they need to notify Congress and the FBI
in advance. For example, before requesting access to the soil samples
China collected from the far side of the Moon in 2024, NASA had to
notify Congress. Ironically, the Wolf Amendment puts the United
States at a disadvantage vis-a-vis China by making it harder for U.S. sci-
entists to access material and information that scientists in the rest of
the world can easily obtain.

Another problem with the Wolf Amendment is that it reinforces
China’s narrative that the United States opposes international coop-
eration. Of course, the United States should be vigilant in its interac-
tions with a potential adversary. But the amendment should focus on
measures to prevent espionage and technology theft. It should include
a carve-out for basic scientific research activities, such as communica-
tion, the sharing of scientific data, and invitations to examine samples
from space. As China’s role in space continues to change, the decade-
old amendment should be updated for new circumstances.

As the home bases of megaconstellations,
both the United States and China need to
agree on common rules for space traffic
management.

A more creative approach would identify new avenues for engage-
ment that the United States and China would find beneficial. For exam-
ple, the two countries could determine safe distances for activities, such
as in-space servicing when a support vehicle maneuvers close to a sat-
ellite. This measure could allay mutual suspicions that those activities
conceal military purposes.

Another way forward involves the concept of exchange—a powerful
idea, since neither side concedes and both sides gain. During the Cold
War, the United States and the Soviet Union created the Apollo-Soyuz
program, which led to a historic docking in space in 1975. Borrowing
from the past, the United States and China could hold a joint confer-
ence of American astronauts and Chinese taikonauts that focuses on
the importance of rescue on the ground. This would serve as a start-
ing point for cooperation between the countries, which could lead to
deeper conversations addressing rescue in space, including interop-
erability of equipment. Additionally, the United States could suggest
establishing a joint research lab, where scientists from both countries
could investigate samples from the Moon.
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In a more ambitious move, the United States could propose an
exchange of astronauts and taikonauts, allowing each to fly on the oth-
er’s space station. China would allow American astronauts to visit the
Tiangong space station, and the United States would allow Chinese
taikonauts to visit the ISS before its planned retirement in 2030. There
is little security risk in opening up the ISS to Chinese participation: as
of October 2024, NASA reports that “280 individuals representing 23
countries, and 5 International Partners have visited the International
Space Station.”5? Of those, fifty-seven were Russian. Reflecting the
post—Cold War era of cooperation, the ISS was intentionally built with
a Russian component. Russian participation has continued despite the
war in Ukraine, reinforcing the point that life-sustaining cooperation
inspace can transcend disagreements on Earth. A U.S.-China exchange
initiative could improve civil space relations and help sustain practical
cooperation on space traffic management.

5. Build on existing international regimes to improve space traffic
management.

As there is no single comprehensive organization for managing space,
the Task Force recommends building on existing international organi-
zations to create a new web of cooperation. This system would be based
on UNOOSA and the ITU. To that end, there are steps that the United
States and other countries should take. This section begins with top
priorities and then explores more detailed descriptions of the recom-
mended bodies and structures.

Expand the Artemis Accords. Established under the first Trump
administration, the Artemis Accords have over fifty signatories. To
unleash the power of this set of principles governing the use of space,
the State Department should further develop an Artemis Accords coor-
dination group composed of ofhicials and experts who work together to
advance shared principles. A group of Artemis Accord countries met
on the margins of the 2024 International Astronautical Congress.33 As
Michael Gold, a former associate administrator of NASA, has said:
“The accords were designed to be a beginning of a discussion, not an
ending. They have been tremendously effective in creating momen-
tum for the dialog and norms of behavior in venues like the United
Nations involving China and Russia.” 54 The Artemis Accords advance
useful principles such as interoperability, and they call on “partner
nations to utilize open international standards, develop new standards
when necessary, and strive to support interoperability to the greatest
extent practical.” 55

Securing Space



Offer lessons learned about aspects of space management. The ITU
could provide lessons learned from its decades of work on spectrum
allocation, which could inform the deconfliction of LEO orbits and
issuance of debris mitigation guidelines. The ITU already allocates
frequencies and orbital positions for satellites in GEO and frequencies
for satellites in LEO. The ITU could analyze which, if any, aspects of
managing GEO provide insights for promoting safety in the very differ-
ent setting of LEO. Currently, countries assign LEO orbital positions
when granting a license to launch, but this is a national process. There
is currently no dedicated international mechanism to deconflict over-
lapping allocations. Unlike in GEO, where geosynchronous satellites in
effect stay over a fixed spot, the movement of satellites in LEO might be
changed, making allocation of location difficult.

Assist spacefaring states. UNOOSA, with its power to convene
groups and gather and disseminate information to COPUOS mem-
bers and the public, is well placed to help states and other parties meet
international standards for safe operation in space. Therefore, it should
expand its resources for new spacefaring states. It can help states build
their capacity for meeting standards of good practice. Furthermore,
governments could be more willing to receive advice from UNOOSA,
a theoretically apolitical office within the UN Secretariat, than they
would directly from other governments. The United States should
support the allocation of resources within the UN budget to enhance
UNOOSA'’s capacities.

Participate actively. Neither international organizations nor more
informal international regimes function well without sustained atten-
tion from their members. Active participation by the United States and
its friends and allies in these international organizations will be criti-
cal to ensuring that they effectively carry out the tasks given to them.
The United States is well placed to be a constructive leader. The United
States should continue to take an active role in the international organi-
zations that help manage space.

Working through existing organizations is an option, for now.
Given the current geopolitical climate, it is neither politically nor eco-
nomically feasible to create a new formal international organization
for space, which would require negotiating and ratifying a new treaty.
Future diplomats, however, may want to revisit this approach and craft
anew organization to support cooperation in space.

In the meantime, policymakers should craft regimes of cooperation
onspaceissues that use existing organizations. Some tasks involve grap-
pling with new technology and need a small group of technical experts
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to confer and agree. Other tasks involve disseminating new practices or
information and require an organization that can spread ideas widely,
enjoys far-reaching credibility and political acceptance, and has a broad
membership. Thus, different types of organizations should be used for
different tasks. Functional international organizations such as ICAO,
the IMO, and the World Meteorological Organization provide manage-
rial frameworks for their specific fields of activity. If and until the world
creates a new functional international organization for space manage-
ment, space policy practitioners will have to make do with borrowing
the best of existing organizations. Two organizations should serve as
pillars: UNOOSA and the ITU.

UNOOSA already has connections with a wide range of countries
in different regions of the world. The office maintains the Register of
Objects Launched into Outer Space, which lists who has launched what
type of craft, making the office a logical body to provide assistance to
new spacefaring states. Spacefaring states should inform UNOOSA
about launches from their territory. UNOOSA could act as the repos-
itory of informational materials that help new spacefaring states meet
international requirements. This capacity-building would give all states
a stake in space governance, which could reduce the odds that the equiv-
alent to merchant ships’ “flags of convenience” emerge in space, kicking
off a race to the bottom as countries compete to offer lower standards.
Smaller spacefaring states may feel they have a voice in COPUOS,
which adds to the legitimacy of space governance. All states need to
recognize that space governance is beneficial not just for the major
spacefaring countries but also for emerging and even non-spacefaring
countries. Of course, COPUOS faces challenges, since its consensus
decision-making rule means any of its 102 members can block action.
The flip side to the consensus rule, however, is that all states are on an
equal footing, making COPUOS (and UNOOSA) broadly acceptable
to a wide range of countries.

UNOOSA also benefits from the somewhat less politicized atmo-
sphere of being based with other UN technical agencies in Vienna. That
makes it easier for governments, companies, researchers, and other
entities to participate effectively. Inclusion is crucial, since standards for
space operations, especially regarding traffic management, need to be
followed by everyone if they are to be effective. Most of the over ninety
countries that own satellites in LEO are new spacefaring countries (see
figure 12).5% Providing capacity-building or facilitating the exchange of
practical practices would be a classic task for a functional office such as
UNOOSA. UNOOSA has taken the initiative to include private sector
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Figure 12

More Countries Are Putting Objects Into Space

Number of countries or territories with at least one satellite or other object launched (or
commissioned to be launched) into space*
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*The value for each year is the number of countries or territories that had launched (or
commissioned the launch of) at least one object in that year or any previous year.

Source: UN Office for Outer Space Affairs.

speakers in gatherings such as the June 2024 Conference on Sustain-
able Lunar Activities, hosted by UNOOSA Director Aarti Holla-Maini.
UNOOSA does not have a large staff, but it can help new spacefaring
states with existing projects, as it already does with its Space Law for
New Space Actors project. The project, on request, helps governments
update their domestic law on space to meet international norms. At
UNOOSA, member states could boost the organization’s capacity (and
their own influence) by loaning experts to support the international
staff. Today, the United States lends one official to UNOOSA. Another
innovation would be to allow member states to loan more experts up to
alimit, such as five per country.

The space economy moves at the pace of innovation, and the insti-
tutions that support it need to move quickly as well. Practical structural
improvements could help COPUOS support countries and companies
better. For example, currently COPUOS has one two-week plenary
session in June leading up to the UN General Assembly in the fall.
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Many innovators in the space economy do not think COPUOS can
act quickly enough to offer solutions to rapidly changing conditions
in LEO, making them wary of working with this committee. Member
states should increase the pace and convene plenaries twice a year.
COPUOS also has two subcommittees that each meet once a year.
Having these bodies meet more frequently could also help COPUOS
be more responsive.

The I'TU should also take on a greater role in space. The organiza-
tion has a membership composed of states and is empowered to make
decisions by a majority vote instead of consensus. The I'TU has mecha-
nisms to incorporate private sector expertise into its decision-making
process—all of which make the ITU well placed to recommend actions
that governments and other actors should take with regard to space.
Already, the ITU maintains the Master International Frequency Reg-
ister, which lists who has been allocated which frequency.5” The ITU
could consider new ideas, such as developing a tracking device for
satellites similar to the Automatic Identification System transponder
on ships.

The ITU and UNOOSA need the support of UN member states to
help manage human activity in the space domain. With adequate fund-
ing and diplomatic support, these international organizations can not
only draw attention to space issues but also serve as a forum in which
states can craft agreements. The principal space treaties, for example,
were developed in COPUOS meetings in the 1960s and 1970s.5%

Another benefit of working through international organizations
such as these is that many different member states can provide lead-
ership on an issue; the burden does not just fall on powerful countries
like the United States. In the space sector, several countries have rel-
evant experience that can be drawn upon, while others have strong
track records of bridging differences to bring states together. At a time
of rising geopolitical tensions, it can be advantageous for less power-
ful countries to take the lead. In 2024, for example, Romania played an
important role leading the successful effort to create an Action Team
on Lunar Activities Consultation, which will help frame diplomatic dis-
cussions on how to manage increasing human activity on the Moon. In
multilateral organizations, such groups can help define policy options
that are both inventive and politically viable.59

Of course, the United States should make sure that new obligations
do not hamper private companies’ innovation in space. The United
States depends on such innovation continuing in order to deliver and
maintain its own advanced space capabilities. Policymakers should
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also make sure that any new obligations are not used by foreign actors,
intentionally or not, to hamper the U.S. space industry. Eftective gover-
nance and rapid innovation need not be in opposition, but maintaining
balance between the two requires careful policymaking.

6. Incorporate the commercial sector and other relevant nonstate
actors.

Itis not just governmental organizations that should play a role in man-
aging space; the expertise and perspective of the private sector and
other nonstate actors is also critical. The question of how to integrate
the expertise of the private sector and nonstate actors into international
organizations with a regulatory-style remit is not new. Many of the UN
technical agencies set rules that commercial or private entities must
follow. This is the case with ICAO and airlines, the IMO and shipping
companies, and the Universal Postal Union and delivery companies.

To include private sector expertise in space traffic management,
two formats look promising: an advisory group and a companion
association.

Advisory group. The United States, with its partners, should lead
efforts to establish a regularly scheduled forum or advisory group that
channels relevant expertise from the commercial sector, civil society,
and academic experts into the deliberations of responsible organiza-
tions and diplomatic efforts involving space traffic management. The
United States has a long tradition of including expert private sector
advisors within its own diplomatic delegations to UN functional agen-
cies and does so at COPUOS. Policymakers could borrow from civil
aviation. ICAO also has a formal Air Navigation Commission (ANC)
composed of nineteen experts, which could be a model for a new per-
manent UNOOSA advisory function. As ICAO explains: “Although
ANC Commissioners are nominated by specific ICAO Member
States, and appointed by the Council, they do not represent the interest
of any particular State or Region. Rather they act independently and
utilize their expertise in the interest of the entire international civil
aviation community.” %°

Companion association. Cooperation inside an international orga-
nization can be reinforced by a companion association. This could be
designed to focus on specific issues so as to supplement, not duplicate,
existing entities. Such a mechanism is particularly useful in situations
in which engaging the private sector is important. This group does
not need to be a formal intergovernmental entity; instead, it could be
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a gathering of countries, companies, experts, and other organizations.

One model for a companion association is the International Air
Transport Association (IATA), the trade association for airlines, which
works with airlines to implement ICAO’s operational recommen-
dations.®" Although much of IATA’s focus over the decades has been
fares, in its early years, the IATA worked closely with the ICAO on air
traffic safety.®* The two organizations were intentionally located in the
same city (Montreal, Canada). Today’s quest to help the space industry
expand safely echoes the task of setting standards for the growing air-
line industry decades ago.

Another model is the Major Economies Forum on Energy and Cli-
mate (MEF), which is led by governments and was convened in 2023. It
provides a venue for high-level candid conversations among stakehold-
ers before or during formal sessions of an international conference.
Such an example could be expanded to include companies.

Finally, there is the Green Diplomacy Network, which the Euro-
pean Union spearheaded leading up to the Paris Climate Change
Agreement (COP21) by using issue-focused diplomatic coordination in
capitals. A more dynamic option would be to create a companion asso-
ciation among the most innovative countries and nonstate actors that
could experiment with new ideas on space traffic management before
expanding the more successful ideas to a larger group.

Whatever approach is taken, a new space companion association
could take a number of actions, drawing on elements of IATA, the
MEF, and the Green Diplomacy Network. It could convene national
policymakers, resident diplomats, companies, and other nonstate
actors in multiple capitals to confer in advance of major space deci-
sion-making conferences hosted by the I'TU or UNOOSA. For exam-
ple, the groups could convene every spring before the plenary session of
COPUOS, held in June, and could start planning now to hold a series of
meetings, beginning in 2025, to strategize in advance of the 2027 WRC.

To be effective, space management policies need to be discussed
widely and deemed acceptable in different parts of the world. To that
end, the new solutions developed by the companion organization could
be discussed in the Group of Twenty (G20), whose members include
spacefaring countries from different regions of the world. The existing
G20 Space Economy Leaders Meeting, which has met in conjunction
with G20 summits for five years, might provide the right context. Exist-
ing regional organizations could also provide useful venues. The Afri-
can Union Commission will launch the African Space Agency in 2025,
which could be another venue for such discussions.
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Figure 13

Seventy-Five Nations Have Become Active in Space Since
the Cold War

Countries and territories by year of first object launched into space

Launched first object by 1990 M Launched first object after 1990

{ CAWL N, ¥
y N N 1 ~oo '
‘ “4 ¥, ﬁ ]

Note: Data reflects the commissioning country (i.e., the country making use of the object), which
may differ from the country carrying out the launch. Data for 2024 is as of July. Data for Russia
includes launches by the Soviet Union.

Source: UN Ofhice for Outer Space Affairs.

7. Treat space as global commons.

The right to sail on the high seas beyond national jurisdiction is one of
the oldest concepts in modern international relations. Accordingly, the
United States should recognize space as a commons where all have a
right to go—and encourage other states to do so as well.

Much like the high seas, outer space is beyond the ownership of
any person, company, or government. This position is consistent with
Article II of the 1967 Outer Space Treaty, which provides that outer
space (including celestial bodies) “is not subject to national appropri-
ation by claim of sovereignty, by means of use or occupation, or by any
other means.”

Major spacefaring countries, including China, Japan, India, Russia,
the United Kingdom, and the United States, have ratified this founda-
tional treaty. But of the ninety-six countries with objects orbiting in
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space (see figure 13), seventeen are not party to it.3 For example, Dji-
bouti is not a party to the Outer Space Treaty but is building an inter-
national commercial spaceport with a Chinese company, Hong Kong
Aerospace Technology Group. Djibouti’s geographical position close
to the equator makes it a desirable launch location. Furthermore, a
slightly different set of sixteen members of COPUOS are not party to
the Outer Space Treaty.64 Many countries, including the United States,
require ratification by their legislature for a signed treaty to enter
into force.

The Task Force thus recommends that all member states of the
United Nations sign and ratify the Outer Space Treaty. All spacefar-
ing states that are parties to the treaty should encourage their partners
to follow suit. The norm should now be that if a state has a satellite or
other item in space, or hosts a space launch site, it should be a party
to the Outer Space Treaty. Eventually, that norm should expand to the
point where even states that do not have items in space feel compelled
to become a party.

As part of its space diplomacy, the United States could work with
allies, other partners, and new spacefaring countries to improve space
traffic management. In addition to its cooperation in large multilateral
settings, the United States should continue to expand space diplomacy
with allies and friends in other venues or configurations. The United
States does not have to lead every effort. Consider the Combined Space
Operations (CSpO) grouping, which marked its tenth anniversary in
September 2024. CSpO brings together Australia, Canada, France,
Germany, Italy, Japan, New Zealand, Norway, the United Kingdom,
and the United States to improve “cooperation and coordination of
national security space activities.”%5

The AUKUS allies (Australia, the United Kingdom, and the United
States) have extended their cooperation into space activities. In 2023,
they announced plans for the Deep Space Advanced Radar Capability, a
program to enhance their ability to identify and track objects in space.%®
The United States should continue to expand inclusion of space in
U.S. diplomacy.

Policymakers can bolster U.S. diplomacy by embracing the global
commons concept. Differentiating between the “use” and “owner-
ship” of the commons can help clarify application of the term. Scholar
John Goehring differentiates between the concept of a commons as
“enabling” versus “constraining.” He notes, “referring to a global com-
mons in amilitary or geopolitical context implies a focus on the use of an
open access domain and, when used accurately, the lack of ownership
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is a settled question.”®” Some policymakers reject the idea of a “com-
mons” because they fear that the concept is “constraining” and pre-
cludes extraction and ownership of resources.

However, space is beyond national jurisdiction, and all have a right
of access. Civil aviation rules recognize national airspace only up to
sixty thousand feet above mean sea level. Well above that level is the
“Karman line” at sixty-two miles above mean sea level, which is widely
recognized as the end of the atmosphere and the beginning of space.
Thus, the centuries-old concept of the high seas as a commons is
enabling—everyone has a right to sail there.

Treating space as a global commons is both expedient and the right
thing to do. In addition, by protecting the space interests of developing
countries that are not now major spacefaring nations, U.S. advocacy
of space as global commons would be popular with the nations of the
Global South, adding to U.S. soft power and serving as a useful tool in
the competition with China.

Recommendations

43



44

CONCLUSION

Policymakers in the United States and elsewhere need to recognize the
strategic imperative to address the challenge of congestion and new vul-
nerabilities in space and make decisions now. In the coming years, more
and more satellite constellations will be launched, increasing conges-
tion in LEO. Decisions made now will affect human activity in space
for years to come.

The United States must make space a top national priority and
commit to revitalizing U.S. leadership in space. Advancing space
management policy should be a priority for both the executive and
legislative branches of government, and national leaders need to work
together to fix vulnerabilities and enhance deterrence. On China, the
United States will need to find effective ways to cooperate with its
chief competitor to improve basic space traffic management and space
safety. For now, the United States can advance an international regime
of norms and standards of best practice by building on existing interna-
tional organizations, forming new advisory and support mechanisms,
and incorporating the private sector and other nonstate actors in space
traffic management.

Dynamic companies continue to offer innovative services to more
customers, but they need an orderly process for avoiding collisions in
space. The space economy needs a peaceful and predictable environ-
ment, and humanity needs powerful countries to make responsible
choices. The threat of miscalculation is real. The United States, China,
Russia, and other spacefaring countries need clear ways to communi-
cate their intentions. Well-managed space diplomacy can provide those
communication channels. The expanding space economy and strategic
calculations benefit from effective diplomacy. Despite some under-
standable private sector concerns about inefficient bureaucracies,
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creating rules of the road does not need to hamper innovation.
Advances in services from space can improve life on Earth. Better rules
of the road can help humanity enjoy those benefits safely.

While the new space economy needs strategic stability to thrive,
people on Earth need strategic stability to survive. The United States
is uniquely placed at the intersection of changing commercial, scien-
tific, and national security needs. The United States must make space
a priority now and focus on responsible leadership in humanity’s
newest domain.
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CONCURRING OPINION

There is so much good information and knowledge in this report, and
it will serve as a starting point for action by the president, working with
Congress, to move this national priority forward in a timely way. For
this reason, I concur with the report.

[ agree with cooperating with China on safety, avoidance, and per-
haps rescue in an emergency; however, there are places in the report
where I disagree, and would not pursue some concepts.

First, under the recommendation to update and refine the Wolf
Amendment, the modification of the amendment should not allow
our scientists to confer with China and share our data without prior
approval from the National Security Council or other administrative
agency of the information to be shared.

Second, I agree with sharpening the policy on China to include
implementing a hotline and sharing information about space trafficand
working on debris mitigation. But holding joint meetings with astro-
nauts and taikonauts or bringing joint missions to the ISS, while per-
haps a possibility in the future, should not be done at this time.

Finally, regarding international regimes, I would not broaden the
UN, but instead would use the Artemis Accords. The accords have the
right focus, and I agree with expanding them. I would suggest giving the
responsibility to the National Security Council, NASA, the Depart-
ment of Defense, or other appropriate administrative agency. Addi-
tionally, with its great record of safety, I agree with using ICAO as an
international regime to be modeled.

['want to thank the entire Space Task Force team for their hard work
on this important national issue.

—Kay Bailey Hutchison
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the Commission on the National Defense Strategy, which released a
bipartisan unanimous report in July 2024. She serves on the President’s
Intelligence Advisory Board and is a trustee of the Aspen Institute, the
Trilateral Commission, and Freedom House. Additionally, she is a dis-
tinguished fellow of the Institute of Global Politics at Columbia Uni-
versity’s School of International and Public Affairs and a presidential
scholar-in-residence at the University of Southern California’s Price
School of Public Policy. Harman’s book, Insanity Defense: Why Our Fail-
ure to Confront Hard National Security Problems Makes Us Less Safe, was
published in 2021.

Kay Bailey Hutchison served as the United States ambassador to
NATO from 2017 to 2021. During her term, she focused on the impor-
tance of U.S. leadership in the alliance and strengthening the transat-
lantic bond that provides the security umbrella for Europe and North
America. From 1993 to 2013, Hutchison represented Texas in the United
States Senate. She was elected, by her peers, to chair the Republican
Policy Committee. Kay served two terms as chair of the board of visitors
at the U.S. Military Academy at West Point. She is the author of three
books, including the best seller American Heroines. In 2013, the Dallas
City Council named the city’s convention center in her honor. Her alma
mater, the University of Texas at Austin, named the Kay Bailey Hutchi-
son Energy Center after her. Hutchison is the recipient of the Univer-
sity of Texas Presidential Citation award, the highest honor bestowed
by the university. She earned a BA and JD from the University of Texas
at Austin.

Rob Meyersonisthe cofounder and CEO of Interlune, a company com-
mitted to sustainable and responsible harvesting of natural resources
from space to benefit humanity. Meyerson is an angel investor, advisor,
and/or director for companies including Axiom Space, ABL Space,
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Hadrian, Hermeus, Sceye, Starfish Space, and others. Prior to Interlune,
Meyerson was the president of Blue Origin and grew the company from
its founding into a more than 1,500-person organization between 2003
and 2018. Prior to joining Blue Origin, Meyerson was a senior manager
at Kistler Aerospace, and he began his career as an aerodynamicist at
NASA'’s Johnson Space Center. He is an AIAA fellow, a trustee of the
Museum of Flight in Seattle, and a member of the University of Mich-
igan College of Engineering Leadership Advisory Board. For accom-
plishments at Blue Origin, Meyerson and his team were awarded the
Robert |. Collier trophy from the National Aeronautic Association in
2016, and Meyerson was awarded the Space Flight Award by the Amer-
ican Astronautical Society in 2017. Meyerson earned a BS in aerospace
engineering from the University of Michigan and an MS in industrial
engineering from the University of Houston.

Robert B. Millard is the chairman emeritus of the MIT Corporation.
He was elected to the MIT Corporation in 2003 and became the elev-
enth chairman of the corporation in 2014. Millard has been a member of
the Visiting Committees for Physics, Architecture, Chemistry, and Phi-
losophy and Linguistics. He also served as the chairman of MITIMCo,
which manages MIT’s endowment. Millard is cofounder and former
chairman of the board of L3 Technologies, a major defense technology
company, and currently serves as lead director of L3Harris. He is a direc-
tor of Evercore, an international investment bank, and a former partner
of Lehman Brothers. Millard serves on the External Advisory Council
of New York University’s Global Institute for Advanced Study and on
the Business Advisory Board of Safar Partners. He also serves on the
board of directors of the University of Engineering and Technology,
Viken Technology, and Skyshow. In addition, he is a member of the MIT
Dean of Science Advisory Council and the MIT Dean of Architecture
and Planning Advisory Council, and is a fellow of the American Acad-
emy of Arts and Sciences. Millard attended MIT as an undergraduate
and holds an MBA from Harvard Business School.

Chris Morales is a partner on the investment team at Point72 Ventures.
In this role, he invests in defense tech businesses, tackling a variety of
challenges related to national security. Prior to joining Point72 Ventures,
Morales was a technology, media, and telecommunications associate at
Goldman Sachs in its investment banking division, where he advised
leading technology clients on mergers and acquisitions, debt, and equity
financing. Earlier, Morales served as an F/A-18 Super Hornet weapons
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systems officer in the U.S. Navy, where he flew combat missions in sup-
port of Operations New Dawn and Enduring Freedom. During his last
two years on active duty, he was assigned as a flight instructor respon-
sible for teaching aircrew the techniques, tactics, and procedures of
the F/A-18. Morales holds a BS in political science from the U.S. Naval
Academy, a ]D from the University of Pennsylvania Law School, and an
MBA from the Wharton School.

Jamie Morin is vice president of defense strategic space at the Aero-
space Corporation, where he leads technical support to the senior-most
levels of the Department of Defense, including the U.S. Space Force and
U.S. Air Force headquarters, as well as to the other military services and
combatant commands. Morin also is executive director of the Center for
Space Policy and Strategy, which provides objective analysis to ensure
well-informed, technically defensible, and forward-looking space policy
across the civil, military, intelligence, and commercial space sectors.
Prior to joining Aerospace, Morin served as director of cost assessment
and program evaluation (CAPE) for the Department of Defense, where
he led the organization responsible for analyzing and evaluating the
department’s plans, programs, and budgets in relation to U.S. defense
objectives, threats, estimated costs, and resource constraints. Before his
appointment as director of CAPE, Morin served as assistant secretary
of the air force (financial management and comptroller) and as acting
undersecretary of the air force, where he led the Air Force Space Board
and the Air Force Council.

Saadia M. Pekkanen is the Job and Gertrud Tamaki endowed pro-
fessor of international studies, adjunct professor of political science,
adjunct professor of law, and founding director of the Space Law, Data,
and Policy Program at the University of Washington in Seattle. She
works at the intersection of international relations and international law,
specializing in the commercial, legal, and security policies shaping outer
space affairs. Her regional expertise is in the foreign affairs of Japan and
Asia, engaging broader themes of states, industrial policy, strategy and
grand strategy, alliances, and governance in the world order. She is a
member of the International Institute of Space Law. She has published
eight books, as well as articles in venues such as the American Journal of
International Law Unbound, International Studies Quarterly, and Interna-
tional Security. She is most recently coeditor of The Oxford Handbook of
Space Security (2024). Pekkanen is a member of the International Insti-
tute of Space Law and a lifetime member of CFR. She earned master’s
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degrees from Columbia University and Yale Law School and a doctorate
from Harvard University in political science.

Audrey M. Schaffer is an internationally recognized expert in space
policy with experience across the civil, commercial, and national security
space sectors. She is currently the vice president of strategy and policy at
Slingshot Aerospace, aleading space domain awareness company com-
mitted to accelerating space safety, sustainability, and security. She also
is a nonresident senior associate with the Aerospace Security Project at
the Center for Strategic and International Studies and a member of the
Secure World Foundation advisory committee. Before joining the pri-
vate sector, Schaffer served in the U.S. government for over fifteen years,
holding positions in the Executive Office of the President, Department
of Defense (DOD), Department of State, and NASA. She most recently
was the director for space policy on the National Security Council staft.
During her time in government, Schaffer led DOD efforts to establish in
law the U.S. Space Force as a new branch of the armed forces, developed
the U.S. policy to refrain from destructive, direct-ascent anti-satellite
missile testing, and represented the United States in negotiating the first-
ever UN guidelines for space sustainability. Schaffer began her career as
a presidential management fellow and is a recipient of the Secretary of
Defense Medal for Meritorious Civilian Service. She holds a BS in aero-
space engineering from the Massachusetts Institute of Technology and
an MA in international science and technology policy from the George
Washington University.

Benjamin L. Schmitt is a senior fellow at the University of Penn-
sylvania, where he holds a joint academic appointment between the
department of physics and astronomy and the Kleinman Center for
Energy Policy. At Penn, Schmitt focuses on the development of the
Simons Observatory, a new set of experimental cosmology telescopes
and energy support infrastructure under construction at a high-altitude
site in the Atacama Desert in northern Chile. At the Kleinman Center,
he pursues research and teaching related to European energy security,
transatlantic national security, export control policies, and modern sanc-
tions regimes. Previously, Schmitt was a research associate and project
development scientist at the Harvard-Smithsonian Center for Astro-
physics, where he helped develop experimental cosmology telescopes
and support infrastructure at the South Pole. For this work, he traveled
to the Amundsen-Scott South Pole Station in Antarctica and is a recipi-
ent of the U.S. Antarctica Service Medal. Schmitt remains an affiliate of
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the Harvard-Smithsonian Center for Astrophysics and is also an associ-
ate of the Harvard-Ukrainian Research Institute. He is cofounder of the
Duke University Space Diplomacy Lab and is also a senior fellow at the
Center for European Policy Analysis. He previously served as European
energy security advisor at the U.S. Department of State and received his
PhD in physics and astronomy from the University of Pennsylvania.

Jonathan Spalter is president and CEO of USTelecom-The Broad-
band Association, the national trade association representing technol-
ogy providers, innovators, suppliers, and manufacturers committed to
connecting the world through the power of broadband. Prior to joining
USTelecom, he served as chair of Mobile Future, the national wireless
technology association. He has held key leadership positions in the exec-
utive branch of government. Spalter was confirmed by the U.S. Senate
as associate director of the U.S. Information Agency and managed the
agency’s global technology resources as chief information officer. He
also was a policy aide to the undersecretary of defense for policy at the
Pentagon. In the private sector, Spalter’s executive roles included CEO
of Snocap, the digital content services company founded by the cre-
ators of Napster. He also was CEO of Atmedica Worldwide, the online
health-care affiliate of the Fortune 100 telecommunications and media
company Vivendi Universal, where he also served as executive vice pres-
ident for business development and strategy at its internet subsidiary
VivendiNet, and as the group’s senior vice president for global public
policy. Spalter is a graduate of Harvard College and Cambridge Univer-
sity and has served as an advisor to and board member of cutting-edge
technology companies, financial institutions, and nonprofit organiza-
tions in Silicon Valley and beyond.

Kathryn D. Sullivan has a long career as a distinguished scientist,
astronaut, and executive. She was one of the first six women to join
NASA'’s astronaut corps in 1978 and holds the distinction of being the
first American woman to walk in space. Her submersible dive to the
Challenger Deep in June of 2020 made her a triple Guinness World
Record holder—as the most vertical person in the world, the first
person to both orbit the planet and reach its deepest point, and the first
woman to dive to full ocean depth. Sullivan has held a variety of senior
executive and advisory positions since leaving NASA, the most recent
of which is her September 2021 appointment to the President’s Coun-
cil of Advisors on Science and Technology. Previous positions include
presidential appointments as undersecretary of commerce for oceans
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and atmosphere and administrator of the National Oceanic and Atmo-
spheric Administration (NOAA) in 2014, NOAA deputy administrator
in 2011, NOA A chief scientist in 1993, and member of the National Sci-
ence Board in 2004. She currently serves on the boards of International
Paper, Accenture Federal Services, Terra Alpha Investments, and the
National Audubon Society. She is also a senior fellow at the Potomac
Institute for Policy Studies and ambassador-at-large for the Smithsonian
Institution’s National Air and Space Museum. She has been awarded the
Nevada Medal, the Explorers Club Medal, the Rachel Carson Award, an
Emmy, and nine honorary degrees, and is the author of the children’s
books To the Stars!, Handprints on Hubble: An Astronaut’s Story of Inven-
tion, and How to Spacewalk. Sullivan earned a BS in Earth sciences from
University of California at Santa Cruz and a PhD in geology from Dal-
housie University, Nova Scotia.

Ezinne Uzo-OKoro is a senior fellow at Harvard University’s Belfer
Center for Science and International Affairs and a Venture Partner at
SineWave Ventures. She serves on the board of the QinetiQ Group PLC,
a global defense company. She spent twenty years in government con-
tributing to both NASA missions and policy. Uzo-Okoro drove inno-
vation in space and aeronautics at the White House Office of Science
and Technology Policy. Her policy work includes Earth observations,
orbital debris, microgravity research in low Earth orbit, space weather,
in-space servicing assembly and manufacturing, aeronautics, and space
science. Her seventeen-year NASA engineering career spanned contri-
butions to Earth observations, planetary science, heliophysics, astro-
physics, human exploration, and space communications missions. She
is a CFR term member, and is a recipient of several NASA awards and
the Commercial Space Federation Commercial Space Policy award.
She earned an undergraduate degree in computer science from Rens-
selaer Polytechnic Institute, and master’s degrees in aerospace systems,
space robotics, and public policy from Johns Hopkins University, MIT’s
Media Lab, and Harvard University, respectively. She also earned a doc-
torate degree in aeronautics and astronautics from MIT.

Samuel S. Visner serves as chair of the board of directors of the Space
Information Sharing and Analysis Center and as a technical fellow at the
Aerospace Corporation. Visner is also a senior advisor to the Cyberse-
curity Solarium Commission. He served previously as director of the
National Cybersecurity Federally Funded Research and Development
Center, operated by MITRE and sponsored by the National Institute of
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Standards and Technology. Visner held prior roles as senior vice pres-
ident at ICF and head of cybersecurity and resilience, vice president at
CSC and general manager of CSC Global Cybersecurity, senior vice
president at SAIC, and as chief of Signals Intelligence Programs at the
National Security Agency, from which he received the agency’s highest
award for civilian service in recognition of work done to transform the
agency’s signals intelligence infrastructure following g/11. He served
as an adjunct professor at Georgetown University, where he taught
a course on cybersecurity policy, operations, and technology, and has
also established a charitable trust for the university for the continued
development of curricula in the study of information technology in
international security. He is a member of the board of directors of the
Oak Ridge Associated Universities and also serves as a member of the
Cyber Council of the Intelligence and National Security Alliance and
the Cyber Committee of the Armed Forces Communications and Elec-
tronics Association. He is a member of the Atlantic Council, a member
of the Army Science Board, and a former member of the Intelligence
Community Studies Board. Visner holds a BA in international politics
from Georgetown University and an MA in telecommunications from
George Washington University.
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TASK FORCE OBSERVERS

Observers participate in Task Force discussions but are not asked to join
the consensus. They participate in their individual, not institutional,
capacities.

Laura Delgado Lopez is a policy advisor at NASA’s Science Mission
Directorate’s policy branch, which provides policy support to the sci-
ence leadership of the agency. She previously worked as a senior policy
analyst in the policy branch. In September 2024, she completed her
visiting fellowship with the Americas program at the Center for Stra-
tegic and International Studies (CSIS), where she researched inter-
national space cooperation in Latin America. Her tenure at CSIS was
funded by a CFR international affairs fellowship. She has worked in
space policy for fifteen years. Her research on space politics and policy
has focused on emerging space programs, international cooperation,
and public opinion, and has been featured in peer-reviewed and trade
publications. Prior to NASA, she was an advocacy lead at Harris Cor-
poration’s Space and Intelligence Systems Segment, a project manager
at the Secure World Foundation, the Earth observations associate at the
Institute for Global Environmental Strategies, and a correspondent for
SpacePolicyOnline.com. Delgado Lopez is a former editor-in-chief
of Elsevier’s Space Policy Journal. She holds a BA in political science
from the University of Puerto Rico and an MA in international sci-
ence and technology policy with a focus on space policy from George
Washington University.

Kat Duffy is a senior fellow for digital and cyberspace policy at the
Council on Foreign Relations. Duffy has more than two decades of
experience operating at the nexus of emerging technology, demo-
cratic principles, corporate responsibility, and human rights. She has
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implemented, overseen, and/or funded foreign assistance and philan-
thropic initiatives across more than sixty countries, with a particular
focus on supporting anti-censorship technologies, digital rights advo-
cacy, independent media, and the digital safety of human rights defend-
ers, journalists, and civil society organizations. She served for five years
on the board of the Global Network Initiative, a multistakeholder initia-
tive driving voluntary principles for technology companies to support
free expression and privacy rights, and regularly advises governments,
nongovernmental organizations, and the private sector on crafting stra-
tegic responses to emerging technology policy. Duffy received her BA
from Yale University and her JD from the University of Michigan.

Liana Fix is a fellow for Europe at the Council on Foreign Relations.
She is a historian and political scientist with expertise in German and
European foreign and security policy, European security, transatlan-
tic relations, Russia, Eastern Europe, and European China policy. Fix
is the author of A New German Power? Germany’s Role in European
Russia Policy. She is an adjunct faculty member at Georgetown Uni-
versity’s Center for German and European Studies and Center for
Eurasian, Russian, and East European Studies. Prior to CFR, Fix was
Korber-Stiftung’s program director for international affairs in Berlin.
She was also a resident fellow at the German Marshall Fund, a DAAD/
AICGS fellow at the American Institute for Contemporary German
Studies, a fellow for global governance futures at the Robert Bosch
Foundation Multilateral Dialogues, a doctoral fellow at the German
Institute for International and Security Affairs, and an associate fellow
at the German Council on Foreign Relations. Fix has contributed essays
and articles to journals including Foreign Affairs and Foreign Policy. Fix
received her MSc in theory and history of international relations from
the London School of Economics and Political Science and her PhD in
political science from the Justus Liebig University Giessen.

Rachel Lindbergh is a space policy analyst at the Congressional
Research Service, a legislative branch agency that provides Congress
with objective, nonpartisan analysis. Prior to 2023, Lindbergh con-
ducted space policy research for the Institute for Defense Analyses Sci-
ence and Technology Policy Institute (STPI), a federally funded research
and development center that provides objective research to the White
House Office of Science and Technology Policy and federal agencies
with a science and technology mission. At STPI, Lindbergh’s research
spanned civil, commercial, and defense space policy, including norms
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of behavior in space, economic trends in Earth orbit and cislunar space,
Russian space capabilities, planetary protection, and global competition
in space. Prior to STPI, Lindbergh worked for the International Space
Station National Laboratory, conducting an assessment of macromo-
lecular crystallography research conducted in microgravity. She also
conducted metallurgical research on the International Space Station as
a principal investigator. Her experience was profiled in the Atlantic, and
in 2022, she gave a TEDx on space policy. Lindbergh received her BA in
public policy and Russian and Eastern European studies at the Univer-
sity of Chicago, writing an honors thesis on the commercialization of
low Earth orbit.

Zongyuan Zoe Liu is the Maurice R. Greenberg senior fellow for
China studies at the Council on Foreign Relations. Her work focuses
oninternational finance, sovereign wealth funds, industrial policies, and
the geoeconomics of energy transition. Liu is the author of Can BRICS
De-dollarize the Global Financial System? and Sovereign Funds: How
the Communist Party of China Finances Its Global Ambitions. Sovereign
Funds was the 2024 winner of the PROSE Award in business, finance,
and management. Liu is an adjunct assistant professor at Columbia
University’s School of International and Public Affairs. Prior to join-
ing CFR, Liu was an assistant professor at Texas A&M'’s Bush School
of Government and Public Service in Washington, DC. She joined the
Bush School after post doctoral fellowships at the Columbia-Harvard
China and the World Program and the Center for International Envi-
ronment and Resource Policy at Tufts University’s Fletcher School. She
is also a chartered financial analyst charterholder. Her paper BRICS
Collective De-dollarization Statecraft received the 2021 Best Paper Award
from the International Studies Association (West) annual conference.
Liu received her PhD in international relations from Johns Hopkins
University.

Manjari Chatterjee Miller is a senior fellow for India, Pakistan, and
South Asia at the Council on Foreign Relations; professor of interna-
tional relations at the University of Toronto’s Munk School of Global
Affairs and Public Policy, where she holds the inaugural Munk Chair in
Global India; and associate at Harvard University’s Asia Center. She is
the author of Why Nations Rise: Narratives and the Path to Great Power,
Wronged by Empire: Post-Imperialldeology and Foreign Policy inIndia and
China, and coeditor of the Routledge Handbook of China-India Relations.
Miller also previously held faculty and/or research positions at Boston
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University, the Atlantic Council, the Belfer Center for Science and
International Affairs, the National University of Singapore, the Chinese
Academy of Social Sciences, and the Australian National University. She
serves on the international advisory board of Chatham House’s Inter-
national Affairs journal and the editorial board of the National Bureau
of Asian Research’s Asia Policy journal and was a Hindustan Times col-
umnist until 2024. Miller received her BA from the University of Delhi,
MSc from the University of London, and PhD from Harvard University.
She was a post doctoral fellow in Princeton University’s China and the
World Program.

Ryan Pettit serves as professional staff member on the U.S. Senate
Defense Appropriations Subcommittee. A Senate staffer since 2008,
he previously served on the Budget Committee, Veterans’ Affairs Com-
mittee, and as Senator Patty Murray’s (D-WA) senior national security
advisor. As a civil affairs specialist in the Marine Corps, he deployed to
Ramadi and Habbaniyah, Iraq, and Helmand, Afghanistan. Pettit has
been awarded the Combat Action Ribbon and the Navy and Marine
Corps Achievement Medal, three awards with combat ‘V,’ three times.
He received a BA from George Mason University, an MA in strategic
security studies from the National Defense University, and an MA
degree in strategic studies from the Johns Hopkins School of Advanced
International Studies.

Matthew Pylypciw is a professional staff member on the House Per-
manent Select Committee on Intelligence. Prior to joining the commit-
tee in 2021, Matthew served as an acquisition program manager at the
National Reconnaissance Office (NRO) as an air force officer and later
asagovernment civilian. Before his assignment at the NRO, he managed
the Global Positioning System as a satellite operator at Schriever Air
Force Base in Colorado. He continues to serve in the air force reserves.
Matthew holds a bachelor of science degree from Penn State and a
master of public management degree from the University of Maryland.

Anya Schmemann is managing director of global communications
and of the Task Force Program at the Council on Foreign Relations in
Washington, DC. At CFR, Schmemann has overseen numerous high-
level Task Forces on a wide range of topics, including cybersecurity,
China’s Belt and Road, pandemic preparedness, innovation, the future
of work, Arctic strategy, nuclear weapons, climate change, immigra-
tion, trade policy, and internet governance, as well as on U.S. policy
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toward Afghanistan, Brazil, North Korea, Pakistan, and Turkey. She
previously served as assistant dean for communications and outreach
at American University’s School of International Service and managed
communications at Harvard Kennedy School’s Belfer Center for Sci-
ence and International Affairs, where she also administered the Cas-
pian studies program. She coordinated a research project on Russian
security issues at the EastWest Institute in New York and was assistant
director of CFR’s Center for Preventive Action in New York, focusing
on the Balkans and Central Asia. She was a Truman National Security
fellow and is chair of the Global Kids DC advisory council. Schmemann
received a BA in government and an MA in Russian studies from Har-
vard University.

Sheila A. Smithis John E. Merow senior fellow for Asia-Pacific studies
at the Council on Foreign Relations. She is the author of Japan Rearmed:
The Politics of Military Power, Intimate Rivals: Japanese Domestic Politics
and a Rising China, and Japan’s New Politics and the U.S.-Japan Alliance.
Smith is the author of the CFR interactive guide Constitutional Change
in Japan and contributor to CFR’s Asia Unbound blog. Smith joined CFR
from the East-West Center, where she directed multinational research
in a study of the domestic politics of the U.S. military presence in Japan,
the Philippines, and South Korea. She was a visiting scholar at Keio Uni-
versity researching Japan’s foreign policy toward China. Smith has been
a visiting researcher at the Japan Institute of International Affairs, the
Research Institute for Peace and Security, the University of Tokyo, and
the University of the Ryukyus. Smith was the chair of the Japan-U.S.
Friendship Commission and the U.S. advisors to the U.S.-Japan Con-
ference on Cultural and Educational Interchange. She is an adjunct pro-
fessor at Georgetown University’s Asian studies department and serves
on the board of its Journal of Asian Affairs. Smith earned her MA and
PhD from Columbia University’s political science department.

Mike Wakefield serves as a professional staff member and senior
counsel to the U.S. Senate Committee on Appropriations. He previ-
ously served as senior counsel to Senator Susan Collins (R-ME) and as
legislative counsel to former Representative Mike Coffman, where he
handled the defense, homeland security, and veterans’ affairs portfolios.
Before joining Representative Coffman’s staff in 2015, he served in the
U.S. Army as assistant counsel for legislation, fiscal, and general law and
earlier as a military social aide to the president. Wakefield received a BS
in commerce from the University of Virginia and a JD from the Univer-
sity of Virginia School of Law.
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As outer space becomes increasingly congested and contested, especially in

low Earth orbit, the United States risks losing its leadership role in a critical
strategic domain. The absence of effective global governance and the growth of
international competition in space threatens U.S. security, commercial interests,
and technological advancement. If the United States does not act to elevate space
as anational priority, it will lose crucial advantages to adversarial actors, and

the benefits of this global resource could be lost to everyone. The Task Force
Report recommends that the United States prioritize space leadership, manage
competition with China, enhance deterrence to reduce the vulnerability of
space assets, engage the expertise of the commercial sector, build on existing
international regimes to improve space traffic management, and treat space

as a global commons. Actions taken—or not taken—now will shape human
activity in space for decades.

The Council on Foreign Relations sponsors Task Forces to assess issues of
current and critical importance to U.S. foreign policy and provide policymakers
with concrete judgments and recommendations. Diverse in backgrounds and
perspectives, Task Force members aim to reach a meaningful consensus on policy
through private deliberations. Task Force members are asked to join a consensus
signifying that they endorse the general policy thrust and judgments reached by
the group, though not necessarily every finding and recommendation.

Cover photograph: llustration of space junk around
Earth. Space junk consists of debris left in orbit from
space missions: abandoned or broken satellites, satellite
pieces, tools dropped by astronauts, or even space rocks
captured into Earth orbit.
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