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Background and Objective: This article focuses on the structural
implications of hypersonic weapons, examining the impact of this
technology on strategic stability within the international system and
outlining alternative futures up to the horizon of 2040. The research
problem is that hypersonics are not merely a technological upgrade in
speed; rather, by compressing decision-making time, increasing
ambiguity regarding origin, destination, and warhead type, and deepening
the gap between offensive weapons and defense systems, they are
fundamentally transforming the classical logic of deterrence.

Methods: The research adopts a qualitative approach based on directed content
analysis. From 128 identified sources, 84 valid scientific and strategic sources
were selected after refinement, yielding over 62 initial codes. Through the
selective coding process, three key drivers—namely “strategic instability,”
"ineffectiveness of missile defense systems," and "unintended escalation and
strategic ambiguity"—were identified and converted into core uncertainties.
Subsequently, employing three-dimensional scenario building and Causal
Layered Analysis, eight alternative scenarios were designed, ranging from
instability in an environment of autonomous command and control systems
and arms racing to the formation of institutional cooperation and deterrence
based on effective active defense.

Findings: The findings indicate that the future of strategic stability depends
less on fixed technical characteristics and more on technological
governance, the level of system autonomy, strategic transparency, and the
degree of international cooperation.

Conclusions: underscore the necessity of redefining the concept of strategic
stability in a multipolar environment and emphasize human control,
preventive diplomacy, and confidence-building regimes to manage the risks
of unintended escalation.
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Extended Abstract

Introduction:

The accelerating development of hypersonic weapons has emerged as
one of the most consequential transformations in the contemporary
strategic environment, raising fundamental questions about the future
of deterrence, crisis stability, and global security governance. Owing
to their extraordinary speed, maneuverability, and capacity to evade or
complicate detection and interception, these systems are not merely
advanced variants of existing missile technologies; rather, they
represent a disruptive military innovation with the potential to alter the
conceptual and operational foundations of strategic stability (Sayler,
2025). Against this background, the present study examines the threats
posed by hypersonic weapons to strategic stability on the horizon of
2040 and seeks to identify the major pathways through which these
threats may reshape the future international security order.

The central argument of this research is that the destabilizing
significance of hypersonic weapons lies less in their sheer destructive
capacity than in their ability to compress decision-making time,
intensify strategic ambiguity, and magnify the risks of miscalculation
and unintended escalation. In classical deterrence frameworks,
strategic stability has depended to a considerable extent on
predictability, relatively clear signaling, and the preservation of
adequate time for threat assessment and political deliberation.
Hypersonic weapons challenge all three of these conditions
simultaneously. Their velocity shortens the interval between launch
and impact to such a degree that leaders and command systems may
be forced to respond under intense temporal pressure. At the same
time, their maneuverability and ambiguous mission profiles make it
more difficult to determine origin, intended target, and even the nature
of the payload, thereby eroding confidence in early warning systems
and increasing the danger of worst-case assumptions (van Loon,
2019). As a consequence, the traditional logic of deterrence becomes
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increasingly vulnerable to instability generated by uncertainty, speed,
and technological opacity (Klare, 2019).

Methodology:

This study adopts a qualitative research design based on guided content
analysis of a wide body of authoritative sources in the fields of defense,
security, and strategic studies. From an initial set of 128 primary
sources, 84 were selected for detailed examination, including
international documents and leading analytical reports produced by
recognized institutions such as RAND and the Congressional Research
Service. Through a systematic coding process, 62 initial codes were
extracted and subsequently organized into broader analytical
categories. This process led to the identification of three major drivers
shaping the destabilizing effects of hypersonic weapons: strategic
instability, the declining effectiveness of missile defense systems, and
the growing probability of unintended escalation under conditions of
strategic ambiguity. These drivers were then further refined into three
pivotal uncertainties that structure the future of strategic stability: the
architecture of decision-making, the evolving balance between
offensive and defensive capabilities, and the strength or weakness of
normative and cooperative international regimes. On this basis, the
study employs a three-dimensional scenario-building approach in
combination with Causal Layered Analysis (CLA) to construct
alternative futures for the year 2040 and to explore not only the
observable manifestations of instability but also the deeper structural,
discursive, and conceptual dynamics that sustain them.

Findings:

The findings indicate that hypersonic weapons are likely to transform
strategic stability by introducing a qualitatively different form of threat
environment in which time, perception, and uncertainty become
central variables. One of the most significant implications is the
erosion of the temporal buffer that has historically allowed decision-
makers to distinguish between false alarms, limited attacks,
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conventional strikes, and potentially existential threats. As this buffer
contracts, the possibility of rapid escalation increases substantially,
especially in crises involving nuclear-armed states. In parallel, the
difficulty of intercepting hypersonic systems weakens the credibility
of existing missile defense architectures and may contribute to a
renewed offense-dominant strategic logic. Such a shift can fuel arms-
racing behavior, encourage preemptive doctrines, and reduce
incentives for restraint. The study further demonstrates that the future
impact of hypersonic weapons cannot be understood solely in technical
or operational terms. Their strategic consequences are deeply shaped
by institutional arrangements, the degree of automation in military
decision-making, the persistence of human oversight, and the
willingness of major powers to develop transparency mechanisms and
cooperative norms capable of reducing uncertainty.

Discussion and Conclusion:

A particularly important conclusion of the research is that the greatest
danger associated with hypersonic weapons resides in their disruptive
effect on strategic cognition and command judgment. In other words,
these systems threaten stability not only because they can strike faster,
but because they alter how states perceive threats, interpret signals, and
make decisions under pressure. This insight has major implications for
both theory and policy. It suggests that future strategic stability must
be redefined in ways that move beyond the classical emphasis on
destructive equilibrium and instead address the management of
ambiguity, the governance of military autonomy, and the preservation
of decision-making rationality in compressed temporal environments.
The study therefore argues that effective risk mitigation will require the
reinforcement of human control in critical security decisions, the
development of new frameworks for transparency and confidence-
building, and the pursuit of preventive diplomacy aimed at limiting
escalation pathways before crises emerge. Without such adaptive
measures, the spread of hypersonic weapons may contribute to a
strategic environment in which deterrence becomes less stable, crises
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become more volatile, and the risk of unintended conflict grows more
acute.

In sum, this study shows that the challenge posed by hypersonic
weapons to strategic stability on the horizon of 2040 is profound,
multidimensional, and inseparable from broader transformations in
global power competition and military-technological governance. The
future of stability will depend not only on how far this technology
advances, but also on how states choose to regulate its use, integrate it
into doctrine, and respond to the uncertainties it creates. For this reason,
the issue of hypersonic weapons should be understood not as a
narrowly technical problem, but as a strategic and normative challenge
that demands conceptual innovation, institutional adaptation, and
sustained international engagement.
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Speier, 2017) Pody Zuwd |
"HSWs could lower the nuclear aliwl Ghals
threshold" (Bugos & Reif, 2021) Slaas
"Hypersonic weapons could lower the sloo]  sals o
nuclear threshold" (Zhao, 2024; Bugos "M abw! Sals
& Reif, 2021; Hill, 2023) Slatan 5 s
"Dual-capable nature blurs lines ol s L
between conventional and nuclear (Firebreak) e
deterrence" (Herath, 2024; Pappalardo, 3 sl
2022) Sl
"Kinetic energy at Mach 7 is equivalent| 4|, JOTS K g0
to 1.5 kilotons of TNT" (Ghoshal, B o
2023) sz S5
"Uncertainty about attribution of Lice ;5 ple!
hypersonic strikes... who to retaliate dlos
H o H . o
against?" (Cummings, 2022; Lau, 2021) (Attribution) VRV
L . ; | I g axwlgst
"Warhead ambiguity creates a strategic | &% »° Pkl | S0 pledl | 9 asly>
stability nightmare™ (Acton, 2015) SIS EONRVES pleal
"Destination ambiguity: uncertainty dads ;o alyl o pal
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"Target ambiguity: uncertainty if attack Gas o sl
is against nuclear or conventional e
forces" (Acton, 2015; Lau, 2021; (Target
Sugden, 2022) Ambiguity)
"Interpretive dilemma due to double
ambiguity (Target/Warhead)" & oS (glado
(Pappalardo, 2022; Acton, 2013)
"Adversaries may assume the worstand| <R 028
opt for 'launch on warning™ (Speier, (Worst-s; )l
2017; Lau, 2021)
case)
"Nuclear and conventional assets are S S 0
entangled via dual-use C2 systems" (Entanglement)
(Acton, 2013; Pappalardo, 2022; Lau, )
2021) ole LRI
"Reverse Dilemma: non-nuclear HSWs | wsSao slado sl
increase the likelihood of use" (Lau, (Reverse 5
2021; Watts, 2020) Dilemma) KVRWAE VWi
"The lack of understanding of intentions
lowers the use threshold" (Hill, 2023; | leews S0 laas
Lau, 2021)
"Hypersonic weapons represent a .
revolutionary advancement... a strategic| <s°% <55y s
shift in the balance of power" (Herath, ELVES
2024, Pappalardo, 2022)
"HSWs provide asymmetric counter- | 3% &8
bargaining power" (Tarjani, 2023) ool &len poss
"Hypersonic weapons will establish a Sy )3 Sy R EPPRLARY:
new supremacy in asymmetric warfare" 3 e
(Wood & Cliff, 2019; Tarjani, 2023) RYE=RE ks’
"Hypersonic weapons as asymmetric slas
‘assassin's mace' to hold aircraft carriers o,ls
at risk" (Wortzel, 2022; Raza & N
Mehmood, 2023) (Assassin's
Mace)
"Existing defense systems like THAAD | sl & lopld
and S-400 are optimized for ballistic ) )
threats" (Herath, 2024; Sayler, 2023) | 9979 S9e )
"Speed, accuracy, and maneuverability | .. < IADS oiele | sl
render existing IADS ineffective" .
(Aarten, 2020; Chiriac, 2022) & lone slaglos | slaael
"The combination of speed and ‘ S0 £l | elio
maneuverability allows them to bypass oSt IAMD
current IAMD architectures” (Karako & & Lone

Dahlgren, 2022; Chiriac, 2022)
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"Existing sensors were not developed

‘;QLJ pae

with this threat in mind" (Schmidt, Js g2 5
2021; Lau, 2021) .
i
"HGVs travel below radar horizons of
existing terrestrial sensors” (Karako & | s,lol, 331 51 ,1,8
Dahlgren, 2022; Lau, 2021)
"HGVs and HCMs fly at altitudes 18,18 0
between 20-100km, the ‘gap’ in current ’ ) fﬂ)
defenses” (Lau, 2021; Karako & W, Sl
Dahlgren, 2022) (Gap) e
"HCMs follow a flatter trajectory, T S pddgd
resulting in delayed detection” (Misra, | =~ S3lon e 9 J) sib
2024) (Flatter) SrdrsS
"U_npredlt_:tablllty of flight _path_makes it 6 p b i it
impossible to calculate final impact )
point" (Herath, 2024; Lau, 2021) 3,57 2 bt
‘iHypersonic targets are 10 to_20 times sl b
dimmer than what GEO satellites track" i o
(Karako & Dahlgren, 2022; Sayler, | (Dimmer .5
2024) Targets)
"Plasma sheath causes a communication T
blackout, blocking RF signals" (Herath, Lowsdly D2 sl
2024;) (Blackout)
"lonization produced by high-
temperature surfaces is more visible | ;yseliiss sbo,
_ than the ve_hlcle" (Kunfartova, 2021) sl Suu
Atmospheric drag continuously slows b | 50 cosS )
the weapons' flight" (Tracy & Wright, | )( [‘)5” )“5 9 Sy
. ra -
2020; Lau, 2021) . .9 Seoliyog ]
"Maneuverability produces immense | 2° &5 4 N
. " J9n
drag, bleeding off energy for defense (Energy s
(Qelrich, 2020; Lau, 2021)
Bleed)
"High heat loads (above 3000°C) polio lge Lill>
challenge material integrity" (Zeng, )
2017;) Sl Pl e
"Hypersonic Blitz: disruptive Sldos Soi
innovation similar to mechanized land | (Hypersonic 3 Jgo
battle in WWII" (Lau, 2021;) Blitz) .
Ol dwrie
"Atmospheric flight at Mach 5+ Slowlors sy )
changes the calculus of battle" (Klare, . S
2019) Sy olee
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"Hypersonic systems overcome the aale pade
tyranny of distance and time" (Hallion .
& Bedke, 2016; Lau, 2021) Ole) 9 “dlus
sloal b ¢ S
"HSWs enable strikes against time- S
critical, hardened targets" (Ghoshal, | g ;lej 4 (wles
2018) o (5 lupslia
"Hypersonic weapons override the %) 090 il
current A2/AD concepts" (Tarjani, o al, Jos oo
: : =
2023; Lau, 2021) A2/AD 9 5]
"Erosion of assumptions about naval sl ula sl el
strike groups' free movement" (Wortzel, il
2022;) by Jos
"Strategic stability reflects changesin |
military strategy and multiple Ol mlolly yts
asymmetric nuclear relationships” sk
(Kunertova, 2021) ©ytEle 8
"Strategic Stability: from bilateral to LS L JoF | L. .
multipolar instability” (Kunertova, | < <’ Sl pogde o
2021; Aarten, 2020) bz )
"Hypersonic weapons create a strategic als wels
stability nightmare" (Acton, 2013;
Herath, 2024; Lau, 2021) &2,
"Integration of Al raises concerns about| . | sl 5o
automated response triggers without wile 3le 05>
human approval” (Ding, 2022; (Al) gl R Al
Kunertova, 2021) ‘ S gmas
"Intense competition for military Sbed ablue e
supremacy" (Lakhan, 2022) 9P o h / )
"HSWs undermine current arms control S, siale,d I
regimes like MTCR" (Tarjani, 2023; | ~ ) ol 3
Brockmann, 2022) olsle Jyus o
"Absence of specific legal frameworks 5 B> D> S
for hypersonics” (Sayler, 2024; Brehm, Jss
2019) sHdlo
"I-_|ypersonic weapons create a state .E)f ) ﬁgi;
mind of unacceptable counteraction” ( -
Sugden, 2022) Sk Sl ol
"A matter of national prestige to deploy | =x 9 <==> | S
hypersonic weapons" (Davis, 2020;) Sl
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! Three-Dimensional Scenario Logic
2 Exploratory Analysis
3 Observe, Orient, Decide, Act
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! Pre-delegation authority is the practice by goverments to empower military commanders to
initiate nuclear attacks in various circumstances.
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