Participants from Germany Space Situational Awareness Centre monitor, track, and assess simulated antisatellite weapon attack along with
resulting space debris during 7% and final day of Global Sentinel 2022, Vandenberg Space Force Base, California, August 2, 2022 (U.S. Space
Command/John Ayre)

Space Denial
A Deterrence Strategy

By Nathaniel A. Peace

pace assets are strategic and

crucial to U.S. national secu-

rity in maintaining military
superiority across the land, maritime,
air, and cyber domains. Space-based
capabilities offer support in areas such
as missile warning; nuclear detection
warning; secure communications; intel-
ligence-gathering; terrestrial and space
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weather forecasts; positioning, naviga-
tion, and timing; and data transport for
the joint warfighter. Integral to joint
force operations is space power’s core
competency of information mobility
that delivers “timely, rapid, and reliable
collection and transportation of data
across the range of military operations
in support of tactical, operational, and
strategic decisionmaking,”! enabling
lethality and effectiveness and provid-
ing the United States with an unrivaled
military advantage.

U.S. adversaries recognize this advan-
tage and intend to challenge American
interests in space. The conventional belief

that outer space constitutes a peaceful
global domain has been debunked, as
China, Russia, and India have demon-
strated their capabilities to target and
destroy a satellite. The 2020 Defense
Space Strategy explicitly calls Russia and
China the “greatest strategic threat due to
their development, testing, and deploy-
ment of counter space capabilities.” Air
Force Secretary Frank Kendall stated in
March 2022, “Our general posture has
been to assume essentially impunity in
space . . . that era is over.”® As the leading
space powers continue to enhance their
direct-ascent capabilities, the United States
must adopt a deterrence strategy through
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building robust constellations, optimizing
satellite placement, and integrating U.S.
Government—owned sensors on allies, stra-
tegic partners, and commercial satellites.

This article first provides an overview
of how we got here by examining five
direct-ascent demonstrations since 2007
that ended the 13-year moratorium and
altered the status quo. Second, it explores
John J. Mearsheimer’s conventional de-
terrence theory and how the adversary’s
perception of the probability of success
versus failure determines whether de-
terrence is upheld. Third, the structural
deterrence model is explained, and its
framework is used to operationalize
Mearsheimer’s conventional deterrence
theory. Fourth, this operationalized de-
terrence framework is applied to support
the argument for a deterrence-by-denial
strategy against direct-ascent weapons
systems examining robust constellations,
optimized satellite placement, and hosted
payload concept using allies, partners,
and commercial entities. The conclusion
summarizes the deterrent advantages and
characteristics defined by the model to
support the argument.

How We Got Here

This section recounts the five direct-as-
cent demonstrations that have altered
the status quo since 2007, explaining
how we arrived at this point. The

first demonstration is China’s 2007
direct-ascent demonstration against a
defunct weather satellite, followed by
the U.S. 2008 direct-ascent antisatellite
military operation that destroyed a tum-
bling National Reconnaissance Office
satellite after a failed launch. Next,
China’s 2013 mobile ground-based
hit-to-kill direct-ascent demonstration,
which showed the country’s capability
to target satellites in low, medium, and
geostationary Earth orbit, is examined.
Finally, there was India’s 2019 fixed
ground-based demonstration and Rus-
sia’s 2021 Nudol test, the two most
recent direct-ascent antisatellite demon-
strations in low Earth orbit.

On January 11, 2007, China launched
an SC-19 ballistic missile from the
Xicheng space facility in Sichuan Province.
The SC-19 targeted an aging Chinese

weather satellite deployed in a low Earth
orbit at an altitude of 864 kilometers (536
miles),* demonstrating a fixed ground-
based hit-to-kill direct-ascent capability.
China’s 2007 antisatellite test ended a
13-year antisatellite moratorium (1994—
2007) that the United States and Russia
abided by as an agreed international norm
and reflected a status quo change in test-
ing direct-ascent antisatellite missiles.

Nearly a year after the Chinese an-
tisatellite test, the United States faced
an uncontrolled reentry to Earth of a
National Reconnaissance Office satellite
that malfunctioned following launch. On
February 20, 2008, the United States ex-
ecuted Operation Burnt Frost, launching
a Standard Missile-3 (SM-3) from the
Aegis-class cruiser USS Lake Erie oper-
ating several hundred miles northwest of
Hawaii. The missile intercepted the un-
controlled satellite traveling 17,000 miles
per hour with an unpredictable course
trajectory and carrying 1,000 pounds
of hazardous hydrazine rocket fuel.®
President George W. Bush authorized
this military operation due to the threat
to human life and terrestrial safety posed
by the hydrazine possibly reaching the
ground near population centers.®

Russia and China did not perceive
Operation Burnt Frost through the lens
of humanitarian intentions. A 2022
RAND study exploring Chinese and
Russian native-language publications
stated that the two countries viewed it
as another example of the American in-
tention to militarize space.” Intentionally
or unintentionally, the United States
changed the status quo by demonstrating
land, sea, and air capability. Before Burnt
Frost, the United States validated its
direct-ascent antisatellite capabilities by
land and air between 1959 and 1986.

In May 2013, China launched a
rocket identified as a spacecraft for
space exploration research. While China
denied the launch had any antisatellite
application, the Pentagon categorized
it as an antisatellite missile test based
on the launch profile that “reached an
altitude of over 6,000 miles, and pos-
sibly 20,000 miles” before reentering
the atmosphere while not inserting “any
objects into orbit.”®

China’s antisatellite test was significant
for three reasons. First, the antisatellite
missile was shy of the 22,236 miles in
space at which U.S. satellites are in geo-
synchronous orbit—including military
strategic missile warning and communi-
cations satellites.” Second, China showed
it could hold multiple orbital regimes at
risk from a direct-ascent capability. Finally,
an in-depth analysis report by Secure
World, a nonprofit organization dedicated
to space sustainability, stated that “the
available evidence strongly suggests that
China’s May 2013 launch was the test of
the rocket component of a new direct-as-
cent [antisatellite | weapons system derived
from a road-mobile ballistic missile.”*°

China’s mobile direct-ascent capabil-
ity changes the deterrence calculation for
potential future antisatellite operations.
This has reinstated the element of surprise
that was lacking in fixed ground-based
systems due to the presence of imagery
satellites. While China’s modus operandi
is limited in acknowledgment following
antisatellite tests, which restricts insight
into political and military intentions, this
test reveals an ability to move, hide, and
launch antisatellite missiles across large
swaths of territory within China. Given
the perceived imbalance in direct-ascent
capability among China’s leadership and
the success of Operation Burnt Frost, this
test was likely to demonstrate China’s
ability to counter the U.S. direct-ascent
global response options by land, sea, and
air. The next logical step for China is to
exhibit direct-ascent air and sea capabili-
ties like the United States.

On March 27,2019, India became
the fourth country to successfully
demonstrate a direct-ascent antisatellite
capability. This well-planned demonstra-
tion used a ballistic missile interceptor
against an Indian military imagery
satellite, Microsat-R, launched nearly
2 months prior on January 24. The
successful hit-to-kill intercept occurred
at 282 kilometers (175 miles) above the
Indian Ocean.!! The Indian government
emphasized the test’s importance in a
March 27 fact sheet stating that “the test
was done to verify that India has the ca-
pability to safeguard our space assets. It is
the Government of India’s responsibility
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to defend the country’s interests in outer
space.”'? Furthermore, former Indian
Foreign Secretary Kanwal Sibal ex-
pounded on the need for the antisatellite
demonstration in an editorial published in
the Hindustan Times on April 4, stating
that India “preferred a kinetic kill instead
of “fly-by tests’ and jamming to prove the
precision of our capability and exclude
any ambiguity.”!® India’s successful
ground-based antisatellite test has raised
international concerns regarding the
proliferation of direct-ascent capabilities
and possibly was an additional factor that
spurred the Russian Nudol test in 2021.
On November 15,2021, Russia
conducted a direct-ascent antisatellite test
against a defunct Cosmos satellite in low
Earth orbit, creating a debris field of more
than 1,500 trackable orbital objects.!*
The collision occurred 310 miles above
the Earth’s surface and 50 miles above
the space station’s orbit, posing a risk
to manned space flight.!® The Kremlin
acknowledged the test on November
16 and reiterated that it did not violate
the 1967 Outer Space Treaty despite
condemnation from the United States
and North Atlantic Treaty Organization
Secretary General Jens Stoltenberg.
Russia’s antisatellite test employed its first
official intercept with a mobile antisat-
cllite system designated as the Nudol. It
demonstrated a hit-to-kill capability of a
moving object in low Earth orbit.

Conventional Deterrence:
Adversary'’s Perception of
Success Versus Failure
Deterrence theory, which posits that the
threat of retribution and /or strategy

of denial can deter an adversary from
engaging in undesirable behavior, has
been a prominent component of interna-
tional relations and security studies since
World War II. It has evolved to encom-
pass nuclear and conventional forces.
Nuclear deterrence theory gained prom-
inence following the 1949 Soviet Union
atomic bomb test. As nuclear deterrence
theory matured within academia,
scholars such as John J. Mearsheimer

Single modified tactical Standard Missile—3 launches from USS Lake Erie, successfully impacting !chan to cxamine hon the Umtc.d States
nonfunctioning National Reconnaissance Office satellite approximately 133 nautical miles over increasingly relied on its conventional
Pacific Ocean, February 20,2008 (U.S. Navy) forces to deter Soviet aggression, partic-
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ularly in Western Europe, starting in the
carly 1960s.1° In his seminal 1983 book
Conventional Deterrence, Mearsheimer
proposed a conventional deterrence
proposition that is here applied to the
direct-ascent antisatellite problem in the
contested space domain.

Mearsheimer states, “Deterrence—a
function of costs and risks associated
with military action—is most likely to
obtain when the attacker believes that
his probability of success is low and
that the attendant costs will be high.””
Mearsheimer’s argument implies that
an actor’s calculus regarding perception
and probability of success versus fail-
ure determines if deterrence upholds.
Figure 1 demonstrates an algebraic way
of viewing Mearsheimer’s conventional
deterrence argument.

theory characteristics and their rela-
tionship.'® Deterrence is grounded on a
two-pronged strategy approach—fear/
retribution and denial—concepts that
emerged in the formative stages of
nuclear deterrence theory development.
The left side of the model is de-
terrence by fear/retribution. The
characteristics underneath are what an op-
ponent uses to convince an attacker of the
unavoidable and unacceptable losses that
will ensue if military actions are taken.
The right side of the model is deterrence
by denial. The characteristics underneath
are what an opponent uses to discourage
an attacker from taking undesirable ac-
tions by convincing him that his military
objective or goal is impossible to attain.
An important underlining assumption
of Mearsheimer’s conventional deter-
rence theory is that

Success Failure

Figure 1. An Algebraic View of
Mearsheimer’'s Conventional Deterrence

(Gs) x (Ps) — (Lu) x (Pf) < orequal to O

the actor is rational.
For deterrence by
fear or retribution
(figure 1, left side),
a rational actor will
evaluate the costs
and benefits of its

The left side of the minus sign
represents the product of the actor’s
perception of success. (Gs) denotes gains
won if successful, and (Ps) denotes the
probability of success. The right side of
the minus sign represents the product
of the actor’s perception of failure. (Lu)
denotes losses incurred, and (Pf) denotes
the probability of failure. If the actor per-
ceives success as low and failure as high,
the value of the equation becomes less
than zero, and the actor is deterred. On
the other hand, if the actor perceives suc-
cess as high and failure as low, the value
of the equation becomes zero or greater,
and the actor is undeterred.

Deterrence Structural Model
Before applying Mearsheimer’s con-
ventional deterrence formula to the
direct-ascent antisatellite problem,

a framework is needed. Figure 2 is a
structural model based on a 2014 Air
University Blue Horizon study that
evaluated 20 scholarly works depicting
nuclear and conventional deterrence

actions when making
decisions, as long as attribution can be
made. To dissuade an attacker from hos-
tile acts, the defender must demonstrate
military strength and willingness to use
force. The attacker will consider the risks
of engaging militarily and determine if
the costs outweigh the benefits. A ratio-
nal actor will withdraw from its aggressive
posture if the costs exceed the benefit.

In deterrence by denial (figure 1,
right side), the defender’s goal is to affect
the probability of success calculation for
all potential adversaries. Attribution is un-
necessary under this deterrence strategy.
The defender aims to convince a rational
actor that its attack will be ineffective
or unsuccessful based on the defender’s
resiliency to withstand and /or recover
from an attack. Both deterrence strategies
presume that a rational actor will make a
decision based on its best interests.

Deterrence by Denial:
What It Looks Like

Robust Constellations. Direct-ascent
missiles can destroy a satellite within

minutes in low Earth orbit, leaving satel-
lite operators little maneuver time, even
if indications and warnings are present
through bureaucratic rhetoric, diplo-
matic communiques, and intelligence
reports. Prime Minister Narendra Modi
stated that the intercept’s flight time to
collision in the 2019 Indian antisatellite
test was 3 minutes in duration.!” While
the U.S. missile warning capability would
detect an antisatellite launch, keeping
custody of the missile’s flight path and
determining the targeted satellite among
the thousands orbiting the Earth would
be extremely difficult at best.

A robust denial strategy is necessary
to counteract an attacker’s advantage
of short missile ascent time and the
limited opportunity for the defender to
establish a chain of custody following
a direct-ascent missile launch. Satellite
constellations are a vital component of
this strategy due to their redundancy and
distributed nature, making them more
challenging to target. The redundancy of
functionality that comes with a greater
number of satellites ensures that if one
satellite is destroyed, the others can
continue to function, enhancing the con-
stellation’s robustness. Robustness in the
structural deterrence model is a defensive
tactic a defender can employ to protect
from an adversary attack by demonstrat-
ing the ability to withstand kinetic strikes
and continue operations.

In the context of a robust satellite
constellation, increasing the number of
satellite targets could alter the attacker’s
perception regarding the probability of
success in dismantling the constellation
and achieving his battlefield objectives.
Starlink’s extensive satellite network pro-
vides a prime example of how a numerical
advantage benefits the defender and de-
ters the attacker. Starlink uses 28 orbital
planes among the 2,000 satellites orbiting
the Earth as of February 2021.%°

Interconnecting thousands of sat-
cllites around the Earth increases the
resiliency of the satellite constellation,
enabling it to withstand multiple di-
rect-ascent attacks without completely
disabling the network. Moreover, the
extensive constellation model used by
Starlink has demonstrated its potential
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Figure 2. Structural Model of Deterrent Theory
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as an effective denial strategy in times
of military conflict. In response to the
Russian invasion of Ukraine on February
24,2022, Starlink began providing
free Internet service to support the
Ukrainian civilian population. This ser-
vice has indirectly supported Ukrainian
military operations by enabling secure
communications and weapons system
employment against Russian forces.
In October 2022, Russia’s Foreign
Ministry stated at a United Nations
forum that Starlink’s actions “constitute
indirect participation in military con-
flicts” and made veiled threats against
the constellation, implying that “qua-
si-civilian infrastructure” could become
legitimate targets for retaliation.?!
Despite demonstrating its Nudol
capability to destroy a low Earth orbit
satellite in November 2021, Russia has not
employed this capability against Starlink.
As Space Development Agency director

Derek Tournear stated, “The fact that
Russia hasn’t taken down any Starlink sat-
ellites speaks to the power of a proliferated
constellation to deter attacks.”? The impli-
cation that Russia may have been deterred
from employing a direct-ascent weapon
following a veiled threat of a retaliatory
strike indicates that a satellite constellation
can function as a denial strategy.

In addition to Starlink, other com-
mercial companies, such as OneWeb,
have demonstrated the feasibility of con-
structing and deploying a constellation
of smaller, capability-driven satellites at
a relatively low cost compared to the
U.S. acquisition model of producing a
satellite in the hundreds of millions of
dollars. For instance, Starlink’s manufac-
turing costs per satellite are estimated to
range between $250,000 to $500,000,
based on a 2020 projection.?®* OneWeb,
on the other hand, can manufacture a
satellite for about $1 million.?*

Protect From

Defend

Deter
Development
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Control Opinion
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Intelligence

Media
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World Opinion

The lower costs for satellite pro-
duction and launches have created a
condition in which a direct-ascent missile
could exceed the cost of one targeted
satellite. In November 2018, the U.S.
State Department approved the SM-3
foreign military sale to Japan to secure
the Japanese homeland and American
personnel stationed in the region. The sale
was valued at $561 million, with Japan
estimated to spend over $26 million per
missile.?® In this regard, a robust satellite
constellation, such as Starlink or OneWeb,
renders a direct-ascent attack cost prohib-
itive to an adversary. A defender can now
impose a high financial cost on an attacker
trying to dismantle a large constellation
of smaller, capability-driven satellites. This
paradigm shift in the cost-benefit equation
could serve as a deterrence to potential
adversaries undertaking the costly option
of launching direct-ascent attacks against a
robust satellite constellation.
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Telescope image shows satellite Kosmos 1408 debris (circled) shortly after destruction by Russia’s A-235 “Nudol” antisatellite weapon,
November 15, 2021 (Courtesy Numerica Corporation)

In summary, robust constellations
are an effective denial strategy based
on their ability to withstand an attack.
Russia’s decision to refrain from using
a direct-ascent weapon after making a
veiled retaliatory threat lends support to
this notion. Moreover, conducting such
an attack requires hundreds of costly
missiles to destroy satellites that would
be relatively inexpensive to replace.
Robust constellations demonstrate that
they can elevate an attacker’s perceived
likelihood of failure, raising the possibil-
ity of deterrence holding.

Optimal Satellite Placement. If a
constellation is not feasible, the opponent
can change the adversary’s cost-benefit
calculation by adjusting its satellite orbital
placement to decrease the adversary’s
probability of success. To increase the risk
of space debris fratricide, the opponent
should ideally place its satellite near,
above, or below the adversary’s valuable
satellite. By being closer to the attacker’s
satellite, the opponent gains an advantage
in deterring a direct-ascent attack.

Understanding space debris cloud
orbital mechanics is an important mili-
tary advantage an opponent can exploit
regarding optimal satellite placement.
First, the space debris created after a
kinetic attack will affect more than the

defender’s satellite; the attacker must
consider the debris collision risks to
other sovereign nations’ satellites and
the effect on their space operations. The
2021 Russian Nudol direct-ascent test
is a stark reminder of the threat that
space debris can pose to satellites, as
evidenced by the more than 50 satellites
from other nations that faced daily col-
lision risks. This necessitated frequent
orbital adjustments to counteract the
expansion of the debris cloud within
their respective orbital planes.?

Second, the adversary must consider
the significant military disadvantage of
altering its satellite’s orbital parameters
before launching a direct-ascent attack.
Such modifications can impede the sat-
ellite’s ability to accomplish its intended
functions. A change in altitude can
lead to a reduction in communications
coverage and imaging resolution, while
adjustments in inclination can hinder
communications with ground stations.
Additionally, altering the orbital period
can jeopardize the satellite’s capability to
maintain a stable position over a specific
location on Earth. These changes require
fuel, which shortens the satellite’s lifespan
and results in unintended consequences.

Finally, an attacker that alters its sat-
cllite’s orbital parameters provides vital

indications and warnings, significantly
reducing the element of surprise, par-
ticularly if the opponent has advanced
space domain awareness capabilities. This
enables the opponent to anticipate and
respond proactively rather than react
after the fact. As a result, these factors
increase the perceived military risk for the
attacker, leading to a greater assessment
of the likelihood of failure.

In summary, optimal satellite
placement by a defender can create a
complex dilemma for an attacker in-
tending to target its satellite, allowing
deterrence to hold. Should the de-
fender opt to position its satellite near
a satellite of the attacker, the attacker
must consider debris fratricide in the
aftermath of a kinetic attack. The at-
tacker may have to consider moditying
its satellite’s orbital parameters, which
could impede its intended operations.
Moreover, the movement of the attack-
er’s satellite may provide the defender
with advance warning of an imminent
kinetic strike, especially when correlated
with other sources of intelligence.
When viewed in its entirety, optimal
placement of a defender’s satellite
can significantly reduce an attacker’s
anticipated likelihood of success while
concurrently increasing the likelihood
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India’s Defence Research and Development Organisation successfully launches Ballistic Missile Defence Interceptor missile in antisatellite
missile test "Mission Shakti,” engaging Indian orbiting target satellite in low Earth orbit in “hit to kill” mode from Dr. Abdul Kalam Island, off
coast of Odisha, India, March 27, 2019 (Indian Ministry of Defence)

of failure, contributing to thwarting an
attacker’s battlefield objective.

Hosted Payloads with Allies,
Partners, and Commevcial Entities.
An additional denial strategy to robust
constellations and optimal satellite place-
ment is integrating government-owned
sensors on allied, strategic partner,
and commercial entity satellites, uti-
lizing a hosted payload concept. The
Department of Defense defines a hosted
payload as “an instrument or package of
equipment—a sensor or communications

package, for example—integrated onto
a host satellite, which operates on orbit
making use of the host satellite’s available
resources, including size, weight, power,
or communication.”” A hosted payload
approach allows the U.S. military to
avoid the vulnerability associated with
government-owned spacecraft, which
are prime targets due to their specific
capability requirements, size, and gov-
ernment ownership.

A hosted payload distributes space-
based capabilities across U.S. ally, partner,

and commercial entity satellites, construct-
ing a robust and resilient international
space architecture. This increases the
number of potential and diverse targets,
complicating the attacker’s ability to
achieve its objectives against the United
States. As former Air Force Secretary
Heather Wilson stated at the 2018
National Space Symposium, “When you
can complicate the decisionmaking of an
adversary, particularly in a crisis, you have a
greater deterrent effect because they have
to think about consequences in different
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ways.”?® Spreading capabilities across
multiple satellites or a constellation within
an international space architecture compli-
cates the attacker’s decisionmaking cycle,
decreasing its perception of success while
simultaneously enhancing the resilience
of U.S. military assets in space and better

enabling them to withstand enemy attacks.

A recent Government Accountability
Office report concluded that hosting U.S.
sensors and communications packages on
commercial satellites can achieve on-orbit
capability faster and more affordably and
could facilitate the proliferation of pay-
loads in orbit, making it more difficult for
an adversary to defeat a space capability.?’
While this government study focused on
the commercial aspect, similar conclusions
apply to the hosted payload concept with
allies and partners as acknowledged by
the U.S. Space Force (USSF) Enhance
Polar Systems—Recapitalization (EPS-R)
program. The U.S. Government agreed
to host the EPS-R payload concept for
the Norwegian Arctic Satellite Broadband
Mission, saving the USSF more than
$900 million and delivering a satellite
communications capability to the polar
region 3 years faster than a traditional
satellite acquisition program.3® EPS-R
provides an international framework for
countries to collaborate on space-based
capabilities and share the costs and risks
associated with space operations, partic-
ularly military space threats coming from
China and Russia.

Additionally, when targeting a hosted
payload satellite, an adversary must con-
sider the subsequent world opinion and
the harm it would inflict on its prestige
and legitimacy. According to political
scientist Frank Rusciano, world opinion is
the “moral judgments of observers which
actors must heed in the international
arena or risk isolation as a nation.”?!
World opinion is a denial strategy that
aims to prevent undesirable behavior by
depriving the attacker of the benefits or
legitimacy it seeks. Suppose an attacker
perceives that the international commu-
nity will strongly condemn its military
action. In that case, the negative conse-
quences of such an attack could outweigh
any potential benefit for an attacker,
making it a less attractive option.

The notion of a hosted payload intro-
duces new complexity to an adversary’s
assessment of its likelihood of success, as
it generates supplementary ramifications
within the international community.
Hosted payloads substantially increase the
unattractiveness of physically destroying a
satellite, while strengthening the political
and economic bonds within the space
domain. Allies or partners incorporating
technologies among each other’s space-
craft change the attacker’s calculus to
consider its capabilities and those of the
allied partnership, recognizing that the
targeted defender may not be decisively
defeated. It also signals that coalition
nations are committed to protecting
shared assets and that the attacker will
likely pay a steep price from multiple
state actors. Coordinated responses could
include strong diplomatic démarches,
economic sanctions, and military retri-
bution through multidomain operations.
The strategic implication creates a greater
likelihood of a coordinated international
community response. With greater
cooperation among nations with shared
space capabilities, trust can lead to more
effective collective action.

In summary, a hosted payload strat-
egy can establish a robust international
architecture that enables faster and more
cost-effective on-orbit capabilities than
conventional space-based acquisition pro-
cesses. Consequently, this enhances the
resilience of space capabilities, rendering
it more challenging for an adversary to
neutralize. Furthermore, since hosted
payload satellites strengthen political and
economic bonds with allies and strategic
partners, an adversary must also consider
world opinion before committing kinetic
attacks. Therefore, the attacker’s strate-
gic calculations may lead it to conclude
that a defender using a hosted payload
framework cannot easily be defeated, thus
heightening the perceived likelihood of
failure and bolstering deterrence.

Conclusion

Space-based capabilities are pivotal to
maintaining U.S. military dominance
across all warfighting domains. Satel-
lites are fragile and have predictable
trajectories, which make them difficult

to defend from antisatellite attacks.?? In
the event of an armed conflict, China or
Russia will exploit this predictability to
diminish the military and informational
advantages the United States possesses.
This is evidenced by their demonstrated
direct-ascent antisatellite tests, which
suggest their intent to challenge the
space domain. Furthermore, there is
not an internationally recognized “anti-
satellite taboo” to restrain a sovereign
state from using a direct-ascent weapon
in the way Richard Price and Nina Tan-
newald describe the “nuclear taboo” for
nuclear deterrence.®

To neutralize an adversary’s offensive
advantage in space, the United States
must develop a denial strategy that invests
in robust constellations, optimal satellite
placement, and implementation of a
hosted payload concept. This layered
approach absorbs the first movement of
an attack, thereby nullifying the attacker’s
battlefield objective.

When operationalized with the struc-
tural deterrence model, Mearsheimer’s
deterrence theorem explains how robust
constellations, optimal satellite place-
ment, and the hosted payload concept
can offset the attacker’s perceived advan-
tage in space. First, a robust constellation
ensures the defender has redundant
capabilities that can continue functioning
even if some satellites are destroyed.

This reduces the impact of an attacker’s
offensive moves, making it more difficult
for it to achieve its military objectives.
Second, optimal satellite placement by

a defender can complicate an attacker’s
decisionmaking cycle to target its satel-
lite, reducing its perceived probability of
success. And finally, by hosting military
payloads on allied, partner, and commer-
cial entity satellites, the United States
can increase the number of satellites in
orbit, complicating the attacker’s target-
ing calculus and increasing its perceived
probability of failure.

Because satellite orbits in space are
predictable, the attacker has an advantage
over the defender. A denial strategy em-
powers defenders to alter the attacker’s
calculus, decreasing the first movement
attack advantage in space and increasing
the probability of deterrence holding. JFQ
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