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ABSTRACT

In the modern era, Al introduces a transformative paradigm shift, integrating
cyber, informational, and autonomous dimensions into deterrence frame-
works. This integration empowers states with unprecedented capabilities in
real-time data analysis, predictive threat assessment, and automated deci-
sion-making processes. However, these advancements also pose significant
risks, including unintended escalation, ethical dilemmas, and challenges to
transparency and accountability.

This article explores AI's dual role as both a stabilizing force and a poten-
tial disruptor in deterrence. Specifically, the research examines how Al can
enhance deterrence strategies while addressing the risks associated with its
deployment. The study also seeks to provide actionable policy recommen-
dations that align AIs transformative potential with principles of ethical
governance and global stability.

The research adopts a qualitative methodology, reviewing existing literature
on deterrence theory, Al applications in defense, and case studies such as the
SolarWinds cyberattack and the Colonial Pipeline incident.

Findings indicate that Al significantly enhances situational awareness, deci-
sion-making speed, and multi-domain coordination, enabling proactive
deterrence strategies. However, the risks of algorithmic opacity, adversarial
exploitation, and reduced human oversight undermine traditional principles
of signaling and crisis management. The study underscores the need for inter-
national norms, explainable Al technologies, and robust oversight mechanisms
to mitigate these challenges. Addressing these imperatives, the article contrib-
utes to a nuanced understanding of AT's role in modern deterrence and offers
pathways for responsible integration to promote global security.

KeYywoRDS: artificial intelligence (Al), deterrence theory, the fifth wave of deterrence,
cybersecurity, strategic stability, ethical governance
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STRESZCZENIE

Wspdlczesnie zauwazalna jest transformacyjna zmiane, integrujgca w ramach
odstraszania technologie cybernetyczne, informacyjne i autonomiczne. Ta
integracja zapewnia paristwom niespotykane wczesniej mozliwosci, takie
jak analiza danych w czasie rzeczywistym, przewidywanie zagrozen czy
automatyzacja procesow decyzyjnych. Jednoczesnie niesie za sobg istotne
wyzwania, w tym ryzyko niezamierzonej eskalacji, dylematy etyczne oraz
problemy z transparentnosciq i odpowiedzialnoscig.

Celem artykutu jest wykazanie podwdjnej roli sztucznej inteligencji w strate-
giach odstraszania - jako czynnika stabilizujgcego oraz potencjalnego Zrédia
destabilizacji. Tresci artykutu koncentruje sig na tym, w jaki sposéb sztuczna
inteligencja moze wzmacniaé zdolnosci odstraszania, jednoczesnie wskazu-
jac na ryzyka wynikajgce z jej wdrozenia. W ramach badan przedstawiono
rowniez konkretne rekomendacije polityczne, ktére pozwolg na maksymalne
wykorzystanie potencjatu sztucznej inteligencji w sposéb zgodny z zasadami
etycznego zarzgdzania i utrzymania globalnej stabilnosci.

Zastosowano teoretyczne metody badawcze oparte na przeglgdzie literatury
dotyczgcej teorii odstraszania, zastosowan sztucznej inteligencji w obronnosci
oraz studia przypadkow, takich jak cyberatak na SolarWinds czy incydent
Colonial Pipeline.

Wyniki badan wskazujg, Ze sztuczna inteligencja znaczgco poprawia zdolnos¢
do przewidywania zagroze#, szybkos¢ podejmowania decyzji i koordynacje
dziatan w wielu domenach, umozliwiajgc proaktywne strategie odstrasza-
nia. Jednoczesnie zidentyfikowano ryzyka zwigzane z brakiem przejrzystosci
algorytmoéw, mozliwoscig ich wykorzystania przez przeciwnikow oraz ograni-
czeniem nadzoru ludzkiego, ktére mogg podwazaé tradycyjne zasady komuni-
kacji i zarzgdzania kryzysowego. Podkreslono rowniez potrzebe opracowania
miedzynarodowych norm, technologii umozliwiajgcych klaryfikacje decyzji
sztucznej inteligencji oraz zapewnienie mechanizmow nadzoru.

Artykut wnosi wktad w zrozumienie roli sztucznej inteligencji we wspot-
czesnych strategiach odstraszania i wskazuje konkretne sciezki odpowie-
dzialnej integracji tej technologii, ktére sprzyjajqg budowaniu globalnego
bezpieczenistwa.

SLOWA KLUCZOWE: sztuczna inteligencia (Al), teoria odstraszania, pigta fala
odstraszania,  cyberbezpieczenistwo,  stabilnos¢  strategiczna,
zarzgdzanie etyczne
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INTRODUCTION

The evolution of deterrence theory highlights the dynamic interplay between
technological advancements and shifting geopolitical landscapes. Initially
grounded in the strategic display of conventional military power during
the early 20th century, deterrence theory has undergone significant trans-
formations, each shaped by prevailing technologies and emerging threats.
The second wave of deterrence emerged in the nuclear age, defined by the
doctrine of mutually assured destruction (MAD), where stability was main-
tained through the credible threat of catastrophic retaliation. This period
emphasized the importance of explicit signaling, rational actors, and the
delicate balance required to prevent escalation. During the Cold War, deter-
rence expanded into psychological and strategic domains, leveraging covert
operations, propaganda, and non-military tools to influence adversaries.
The post-Cold War era marked the fourth wave, characterized by adaptations
to asymmetric threats such as terrorism, cyberattacks, and unconventional
warfare, reflecting the complexities of a multipolar world.

In the contemporary era, the rise of artificial intelligence (AI) heralds the
fifth wave of deterrence, a paradigm shift that transcends traditional kinetic
domains. This evolution integrates cyber, informational, and autonomous
dimensions into modern deterrence frameworks. AT’s transformative potential
lies in its ability to process vast amounts of data in real time, predict adversarial
behavior, and automate complex decision-making. These capabilities empower
states to adopt proactive deterrence strategies, enabling them to anticipate
and neutralize threats before they materialize. However, the rapid integra-
tion of AI also presents profound challenges, including risks of unintended
escalation, the opacity of machine learning algorithms, and ethical dilemmas
associated with autonomous systems. These complexities have far-reaching
implications for global stability, necessitating a reexamination of traditional
deterrence paradigms and the development of forward-looking policies to
manage these risks effectively.

The cyber domain epitomizes the dual-edged nature of Al in modern
deterrence. On the one hand, AI-driven systems safeguard critical infrastruc-
ture, defend against cyber intrusions, and counter disinformation campaigns,

368 WSGE UNIVERSITY OF APPLIED SCIENCES IN JOZEFOW



THE INTEGRATION OF ARTIFICIAL INTELLIGENCE IN MODERN DETERRENCE: OPPORTUNITIES AND CHALLENGES

demonstrating their effectiveness in deterrence-by-denial strategies.
On the other hand, these systems’ autonomous nature and ability to oper-
ate at machine speed complicate traditional signaling, communication, and
escalation control mechanisms. For instance, an AI-powered defense system
might misinterpret benign activities as threats, triggering unintended coun-
termeasures that escalate tensions. Such scenarios underscore the necessity for
robust oversight, transparency, and the establishment of international norms
to govern the deployment of Al in deterrence frameworks.

Integrating Al into deterrence frameworks raises questions about its impact
on strategic stability and crisis management. While AT offers transformative
capabilities that enhance the precision, speed, and adaptability of deterrence
strategies, it also amplifies risks of miscalculation, misinterpretation, and unin-
tended consequences. Addressing these challenges requires a comprehensive
understanding of AT’s role in reshaping deterrence and its implications for
global security. Furthermore, there is a growing need to develop actionable
policy recommendations and practical guidelines for the responsible deploy-
ment of Al ensuring that its benefits are maximized while its risks are mitigated.

This research examines the following question: What policy frameworks
and strategies are most effective in integrating artificial intelligence into deter-
rence, ensuring global stability while mitigating risks of escalation and ethical
dilemmas? By addressing this inquiry, the study seeks to provide actionable
insights into AT’s dual role as both a stabilizing force and a potential disruptor
in deterrence. The research aims to identify practical recommendations for
policymakers to ensure that the integration of AI into defense frameworks
aligns with principles of stability, transparency, and ethical responsibility.
This study contributes to a nuanced understanding of the fifth wave of deter-
rence and offers pathways for navigating its complexities in an increasingly
interconnected and volatile world.
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Al AND THE CYBER DOMAIN: CORNERSTONE
OF THE FIFTH WAVE OF DETERRENCE

The cyber domain has emerged as a cornerstone of modern deterrence strat-
egies due to its profound implications for national security, economic stability,
and societal resilience. In today’s interconnected world, states grapple with
diverse threats, ranging from ransomware attacks targeting financial institutions
to cyber intrusions compromising critical infrastructure, including power grids,
healthcare systems, and military networks. The defining characteristics of the
cyber domain - anonymity, speed, and the absence of physical boundaries —
pose distinct challenges to traditional principles of deterrence (Tao et al., 2021).

Artificial intelligence has revolutionized the capacity to address these chal-
lenges, introducing tools for real-time threat detection, predictive analysis,
and automated countermeasures. For instance, Al-powered cybersecurity
platforms continuously monitor network traffic, swiftly identifying anoma-
lies indicative of potential cyberattacks. These platforms leverage advanced
machine learning algorithms to analyze vast datasets, uncover patterns,
and predict adversarial tactics with exceptional accuracy. A notable case is
the 2020 SolarWinds cyberattack, in which AI was not merely a detection
tool but also a behavioral anomaly classifier trained on historical network
baselines, enabling the retrospective attribution of the breach’s lateral move-
ments. Similarly, during the Colonial Pipeline attack, Al tools supported both
ransom payment tracing and network infrastructure segmentation to limit
propagation — a form of Al-supported crisis containment. These functions
underscore AT’s role not only in passive monitoring but in real-time opera-
tional resilience (SolarWinds Attack, 2023).

One critical application of Al in cyber deterrence is protecting critical infra-
structure. As power grids, transportation systems, and healthcare networks
become increasingly interconnected through the Internet of Things (IoT), they
are vulnerable to cyberattacks. AI-driven models enable proactive vulnera-
bility identification, enabling organizations to implement preemptive meas-
ures that bolster system defenses. For example, AI simulations of potential
attack scenarios can reveal weak points, enabling targeted security improve-
ments. The 2017 WannaCry ransomware attack underscored the catastrophic
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potential of cyber vulnerabilities, prompting governments and institutions to
adopt Al-enhanced strategies to strengthen their resilience (Lessing, 2025).

Beyond infrastructure defense, Al contributes to deterrence-by-denial
strategies by thwarting adversaries” objectives. Sophisticated algorithms can
detect and neutralize phishing campaigns before they compromise sensitive
information. Similarly, Al-enabled firewalls and intrusion detection systems
autonomously respond to unauthorized access attempts, isolating and mitigat-
ing threats in real-time. These proactive measures disrupt malicious operations
and signal to potential attackers that their efforts are likely to fail, reinforcing
the credibility of cyber deterrence (Borghard & Lonergan, 2023).

ATsrolein cyber deterrence extends to offensive capabilities as well. Advanced
Al-driven tools can identify adversarial networks, analyze their vulnerabilities,
and execute precision strikes to disrupt their operations. During the 2021
Colonial Pipeline cyberattack, for example, U.S. authorities reportedly utilized
advanced cyber tools to recover ransom payments and dismantle the attack-
ers’ infrastructure (Easterly, 2023). Such targeted responses exemplify how
AT enhances offensive deterrence by enabling precise actions that minimize
collateral damage while maximizing strategic effectiveness.

However, integrating Al into cyber deterrence introduces significant
risks and ethical considerations. The speed and autonomy of AI systems
can compress decision-making timelines, heightening the likelihood of
unintended escalation. For example, an AI-driven defense platform might
misinterpret routine network activity as hostile, triggering automated coun-
termeasures that exacerbate tensions. These risks highlight the importance
of robust oversight mechanisms and the implementation of human-in-the-
loop frameworks to ensure alignment with strategic objectives and ethical
standards (Johnson, 2019b).

The opacity of Al algorithms, often referred to as the black box problem,
further complicates their use in cyber deterrence. The lack of transparency in
Al decision-making processes can impede accountability, making it difficult for
states to justify their actions or address unintended consequences. Moreover,
adversaries may exploit vulnerabilities within Al systems, such as data poisoning
or adversarial attacks, to undermine their effectiveness. To counter these chal-
lenges, policymakers must prioritize investments in explainable Al technologies,
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establish international norms for Al deployment, and develop resilient systems
capable of withstanding sophisticated cyber threats (Dear, 2019).

These advancements in the cyber domain align with a broader evolution
in deterrence strategies, commonly referred to as the fifth wave of deter-
rence. Deterrence has historically evolved through several distinct phases,
each shaped by its time’s technological and geopolitical realities. The first
wave, emerging in the early 20th century, focused on conventional military
capabilities, such as large standing armies and naval fleets, and relied on
visible displays of strength to deter adversaries. The second wave, influenced
by the advent of nuclear weapons, introduced the doctrine of MAD, wherein
the prospect of catastrophic retaliation became the cornerstone of stabil-
ity. The third wave, shaped by Cold War ideological competition, emphasized
psychological and strategic deterrence, incorporating covert operations and
propaganda. The fourth wave, arising in the post-Cold War era, addressed
asymmetric threats and cyber operations, exposing the limitations of tradi-
tional deterrence models (Balestrieri, 2023).

To ensure conceptual clarity, the idea of the fifth wave of deterrence can be
understood through three key aspects: (1) integrating artificial intelligence
as a central operational tool across all warfighting domains; (2) moving from
reactive to anticipatory deterrence using predictive analytics and autonomous
systems; and (3) blending cyber, informational, and cognitive effects in the
orchestration of deterrent signals. The fifth wave of deterrence fundamentally
differs from earlier ones by incorporating artificial intelligence, automation,
and cross-domain coordination into its core logic. Unlike the first wave, which
depended on large-scale conventional forces and visible presence, the fifth wave
emphasizes speed of information and predictive decision-making. Whereas
the second wave focused on nuclear signaling and rational restraint within
the framework of mutual assured destruction, the fifth compresses decision
cycles to machine speed, limiting the window for deliberate signaling. In
contrast to the third wave’s focus on psychological and ideological influence,
the fifth wave employs real-time data and algorithmic targeting to shape
perception automatically. Finally, while the fourth wave responded to asym-
metric threats with resilience and denial, the fifth emphasizes anticipation and
preemption, using Al to forecast intent and act before threats fully materialize.
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Essentially, deterrence in the fifth wave is defined not just by force or fear, but
by speed, perception, and control across domains (Wirtz & Larsen, 2024).
A practical heuristic to identify fifth-wave deterrence may include the
following checklist:
a. Does the deterrence arrangement rely on AI-driven automation in
threat detection or response?
b. Are deterrent effects generated across multiple domains (cyber, infor-
mation, space) beyond the kinetic?
c. Is preemption based on predictive modeling central to the strategy?
d. Are human decision-makers partially or entirely removed from some
operational loops?

If affirmative answers are provided to at least three of these dimensions, the
arrangement may be classified as a fifth-wave deterrence framework.

One of the defining characteristics of the fifth wave is its emphasis on proac-
tive deterrence. Unlike prior waves, which often relied on reactive measures,
the fifth wave employs Al to anticipate and neutralize threats before they mate-
rialize (Wirtz & Larsen, 2024). For instance, Al-powered surveillance systems
continuously monitor adversarial activities, enabling the early identification
and mitigation of potential risks. Similarly, predictive analytics tools analyze
historical and real-time data to forecast adversarial behavior, empowering
states to take preemptive actions that deter hostile intent.

Another hallmark of the fifth wave is the integration of cyber and informa-
tional domains into deterrence frameworks. In the cyber domain, Al enables
states to identify network vulnerabilities, monitor malicious activity, and deploy
unprecedented automated countermeasures. Meanwhile, AI-driven systems
analyze disinformation campaigns, propaganda, and social media trends in
the informational domain to neutralize efforts to destabilize societal cohesion
(Lonergan & Montgomery, 2021). For example, during the 2020 U.S. elections,
Al tools were instrumental in detecting and mitigating the spread of misin-
formation, demonstrating AT’s potential to safeguard democratic processes.

The fifth wave also underscores the importance of multi-domain operations,
where Al facilitates the coordination of assets across land, sea, air, cyber,
and space domains. By synthesizing data from diverse sources, Al provides
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decision-makers with a comprehensive understanding of the operational
landscape, enabling synchronized responses that amplify deterrence effec-
tiveness. This capability strengthens deterrence credibility and complicates
adversarial planning, as opponents must consider the possibility of rapid and
coordinated actions (Cebul et al., 2021).

Despite its transformative potential, the fifth wave of deterrence is not
without challenges. The reliance on AI introduces risks of unintended esca-
lation, particularly when automated systems operate with minimal human
oversight. Additionally, the complexity of Al algorithms raises concerns about
accountability and transparency, as the rationale behind decision-making
processes may be challenging to elucidate or justify. Furthermore, the global
competition for Al capabilities could escalate into an arms race, undermining
international stability (Garcia, 2024).

To address these challenges, policymakers must focus on developing
ethical frameworks, establishing international norms, and implementing
robust oversight mechanisms. Mandating human-in-the-loop systems for
critical AI applications ensures that strategic decisions remain under human
control. Investments in explainable Al technologies are also essential to
enhance transparency and accountability. By adopting these measures, states
can harness the transformative potential of the fifth wave of deterrence while
mitigating its associated risks (Deeks et al., 2018).

In conclusion, the fifth wave of deterrence represents a paradigm shift,
driven by the integration of Al and advanced technologies. This wave offers
unprecedented opportunities to bolster stability and security by enabling
proactive, multi-domain strategies. However, its successful implementation
requires a balanced approach that addresses Al integration’s ethical, operational,
and strategic complexities. Through thoughtful policies and international
collaboration, the fifth wave can serve as a cornerstone of modern deterrence,
reinforcing global security in an increasingly complex and dynamic world.
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MANAGING ESCALATION IN AI-DRIVEN DETERRENCE

Integrating artificial intelligence into deterrence frameworks represents
a profound shift in modern security dynamics, introducing unprecedented
capabilities and significant risks. While AI enhances speed, precision, and deci-
sion-making efficiency, these attributes can destabilize crises by compressing
timelines, amplifying ambiguity, and increasing the likelihood of unintended
consequences. In high-stakes scenarios, the rapid tempo of AI-driven actions
and the opacity of autonomous systems challenge the stability traditionally
maintained by human-controlled processes, raising concerns about escalation
and miscalculation.

A critical risk posed by AI is the potential for inadvertent escalation
during crises. Unlike human decision-makers, who rely on context, diplo-
macy, and experience to navigate complex situations, Al operates at machine
speed, processing data and executing decisions in fractions of a second. This
acceleration reduces reflection, negotiation, and de-escalation time, increas-
ing the probability of disproportionate responses (Cox & Williams, 2021).
For instance, an Al-driven defense system might misinterpret a routine mili-
tary maneuver as an immediate threat, triggering automated countermeasures
that unnecessarily escalate tensions. Such incidents are hazardous in envi-
ronments where adversaries lack communication protocols to clarify intent,
turther compounding instability.

The opacity of Al algorithms, often called the black box problem, exacer-
bates these risks. Al systems, especially those powered by machine learning
and neural networks, usually produce outputs that are not fully interpretable
even by their developers. This lack of transparency complicates accountability
and makes it challenging for adversaries to understand whether AlI-driven
actions are intentional provocations or automated responses (Fletcher, 2021).
For example, an autonomous drone repositioning itself for defensive purposes
might be perceived as an offensive maneuver, prompting adversaries to retali-
ate. Such misinterpretations can create feedback loops of escalating responses,
destabilizing situations that might otherwise have been managed diplomatically.

The autonomous nature of Al further complicates deterrence. While
autonomy enhances operational efficiency and reduces human error, it also
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introduces significant risks of unintended actions. Autonomous systems,
programmed to act within predefined parameters, may lack the contextual
awareness to assess complex, multi-layered crises (Konigs, 2022). For example,
a system tasked with defending critical infrastructure might engage targets it
perceives as threats without understanding their broader strategic insignifi-
cance, inadvertently escalating localized tensions into wider conflicts.

Al also disrupts traditional signaling and communication mechanisms, which
are essential to effective deterrence. Historically, states have relied on deliberate,
human-controlled actions — such as troop movements or diplomatic state-
ments - to convey intentions and resolve. Al, by contrast, executes decisions
autonomously, often without the contextual nuance or intentionality required
for accurate interpretation (Alufaisan et al., 2021). For example, an Al-powered
surveillance drone might inadvertently enter contested airspace while opti-
mizing its flight path, sending unintended signals of aggression. Adversaries,
uncertain whether such actions are deliberate provocations or algorithmic
decisions, may respond disproportionately, increasing the risk of escalation.

Moreover, the lack of standardized protocols for Al systems further compli-
cates communication. Unlike traditional forces, which operate within estab-
lished rules of engagement, Al systems often rely on proprietary algorithms
with differing priorities and decision-making frameworks. These discrepan-
cies can lead to misaligned responses across states, unnecessarily escalating
situations (Kopanja, 2023). For example, one state’s AI system might interpret
aradar signature as non-threatening, while another categorizes it as a high-pri-
ority threat requiring immediate action. The absence of shared standards
increases the potential for miscommunication and instability.

The speed of AI-driven operations introduces an additional layer of complex-
ity. Traditional deterrence frameworks allow for reflection and consultation
before taking action. Al, by contrast, processes information and executes
responses at machine speed, often within milliseconds. This rapid tempo can
render traditional communication channels ineffective, leaving little room for
adversaries to interpret or respond appropriately. In a cyberattack scenario,
for instance, an Al-driven defensive system might autonomously launch
countermeasures without human input, leaving adversaries to misinterpret
such actions as deliberate offensive measures.
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Finally, the strategic imperative to protect sensitive information about Al
capabilities exacerbates transparency challenges. States may be reluctant to
disclose the inner workings or limitations of their Al systems, fearing that
such disclosures could expose vulnerabilities. While strategically logical, this
secrecy contributes to uncertainty in the deterrence landscape. Adversaries,
unable to gauge an Al system’s full scope or intent, may overestimate its
capabilities and respond disproportionately, or they may underestimate its
effectiveness, leading to miscalculated aggression.

It is crucial to distinguish between transparency, which involves the predict-
ability of behavior and intent, and capability openness, which pertains to the
disclosure of technical features or system performance parameters. States may
rightfully withhold detailed data on capabilities, but can still improve strategic
stability by committing to certain norms of behavior, response thresholds,
or oversight procedures. Practical confidence-building measures might include
declaring the existence of AI-human supervisory protocols, participating in
Al-specific wargaming with observers, or establishing dedicated channels
for clarifying Al-enabled incidents. International venues for implementing
such CBMs include NATO’s Emerging and Disruptive Technologies initiative,
the UN Group of Governmental Experts on LAWS, and regional arms control
forums such as the OSCE’s Structured Dialogue.

To address these challenges, policymakers must prioritize the develop-
ment of clear communication protocols and transparency standards for
AT systems. Establishing international norms for AI deployment, creating
mechanisms for signaling intent, and fostering agreements on the use of
Al in defense can help mitigate risks. Incorporating human oversight into
Al systems ensures that decisions remain aligned with strategic objectives,
allowing nuanced judgment in complex scenarios. By addressing these risks,
states can harness the transformative potential of AI while minimizing the
dangers of unintended escalation and instability.
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STRATEGIC POLICIES FOR Al INTEGRATION
IN DETERRENCE FRAMEWORKS

To translate conceptual insights into practical policy tools, a clear analytical
framework is essential for identifying specific risks associated with different
Al functions across various types of deterrence. Table 1 below presents a risk
matrix that combines Al functions (e.g., detection, classification, autonomous
response) with deterrence methods (e.g., denial, punishment, entanglement).
Each intersection highlights a dominant risk and suggests a policy solu-
tion. This matrix helps identify where risk concentrations occur and advises
on the oversight, technological, or diplomatic measures that should be used
in response.

Table 1. Risk matrix — Al functions through deterrence types

Al Function Detection & Target Autonomous Predictive
|/ Deterrence Monitoring Classification Engagement Modeling
Type

Deterrence by False positives; Target ambiguity | Escalatory Anticipation bias
denial overblocking feedback loops
Deterrence by Attribution Collateral Unchecked Strategic
punishment opacity targeting risk retaliation overconfidence
Deterrence by Normative Misperceived Cross-domain Strategic
entanglement misalignment signals spillovers misinterpretation

Source: author.

Integrating artificial intelligence into deterrence frameworks poses
profound policy challenges and demands strategic recalibration to harness
its potential while mitigating associated risks. As AI reshapes defense opera-
tions and deterrence strategies, policymakers must address ethical, operational,
and geopolitical considerations to ensure its deployment enhances global
stability rather than undermines it. There should be key policy implications
and strategic recommendations essential for the responsible integration of
Al into military deterrence.
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PRIORITIZING HUMAN OVERSIGHT AND ACCOUNTABILITY

Human oversight remains a critical stabilizing factor in Al-driven deter-
rence. While Al systems excel at processing vast amounts of data and executing
rapid responses, their lack of contextual understanding and ethical judgment
underscores the need for human control in high-stakes scenarios. Policymakers
should mandate human-in-the-loop systems for all AI applications in
military operations, particularly those involving autonomous weapons
systems. Human-in-the-loop systems ensure humans retain the authority to
override machine decisions, preventing unintended escalations and aligning
Al-driven actions with broader strategic and ethical considerations (Jensen et
al., 2024). For example, a missile defense system that operates autonomously to
intercept threats must include safeguards allowing human operators to assess
whether an incoming object is genuinely hostile. Without such oversight, the
risk of misidentifying civilian or non-threatening objects as hostile remains
significant, potentially leading to catastrophic outcomes. Policies should also
require rigorous testing and certification processes to ensure that Al systems
perform reliably under diverse operational conditions (Khan et al., 2021).

ENHANCING TRANSPARENCY AND INTERPRETABILITY STANDARDS

Policymakers must advocate for the development of interpretable Al
systems that allow operators and adversaries alike to understand the ration-
ale behind machine-driven actions. Transparency is crucial in deterrence
frameworks, where the clarity of intent and capability is fundamental to
preventing miscalculations (Davis, 2019). Establishing international standards
for Al transparency can foster mutual understanding and trust among rival
states. For instance, states could agree to disclose the operational parameters
and limitations of specific Al systems during peacetime, ensuring that adver-
saries do not misinterpret their deployment. Moreover, policymakers should
encourage the design of Al systems with explainable outputs, enabling military
personnel to articulate the reasoning behind Al recommendations or actions
during crises (Horowitz et al., 2020).
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ADDRESSING THE RISk OF AN AI ARMS RACE

The strategic advantages of Al have triggered a competitive rush among
significant powers to develop increasingly sophisticated military applica-
tions. This dynamic risks fueling an AT arms race, where states prioritize rapid
innovation over stability and cooperation. Such competition could exacerbate
global tensions as rival states interpret each advancement in AI capabili-
ties as a potential threat, prompting escalatory responses (Motwani, 2024).
To mitigate this risk, policymakers should advocate for multilateral agree-
ments that establish norms and limitations on the military use of Al
These agreements could include restrictions on the deployment of fully auton-
omous weapons systems, commitments to maintain human oversight over
critical decisions, and cooperative measures to prevent Al proliferation by
non-state actors. International forums, such as the United Nations, NATO,
or regional security organizations, provide platforms for negotiating these
agreements and fostering dialogue on responsible Al use (Wilner, 2018).

BUILDING RESILIENT AND ADAPTABLE Al SYSTEMS

Given the risks of adversarial manipulation and operational failures, resil-
ience must be a cornerstone of Al policy in defense. Adversaries may exploit
vulnerabilities in AI algorithms through tactics such as data poisoning, spoof-
ing, and other cyberattacks. To counter these threats, policymakers should
prioritize investments in cybersecurity, stress testing, and red-teaming exer-
cises for Al systems (Smith III, 2023). Resilient Al systems should also include
robust fail-safe mechanisms that enable graceful degradation in the event of
failures. For example, an autonomous surveillance drone experiencing a tech-
nical malfunction should be programmed to default to a safe and non-threat-
ening mode of operation. These measures ensure that Al systems remain
reliable under duress, preserving the credibility of deterrence and preventing
adversaries from exploiting technical weaknesses (Wong et al., 2020).

ErHICAL FRAMEWORKS FOR Al DEPLOYMENT

The ethical implications of delegating lethal decision-making to Al
systems are among the most contentious aspects of their integration into
deterrence. Policymakers must establish comprehensive ethical guidelines
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that define acceptable levels of autonomy and outline the responsibilities
of human operators (Taddeo et al., 2021). These frameworks should prior-
itize adherence to international humanitarian law, ensuring that AI-driven
actions comply with principles of proportionality, necessity, and distinction
(Khan et al., 2021). For example, policymakers should explicitly prohibit the
deployment of Al systems that cannot distinguish between combatants and
civilians. Additionally, policies should mandate regular audits of Al systems
to ensure compliance with ethical standards and to address unintended biases
that could affect decision-making. By embedding ethical considerations into
AT policy, states can balance the strategic benefits of Al with their obligations
to uphold human rights and international norms (Goldfarb & Lindsay, 2022).

PROMOTING INTERNATIONAL COLLABORATION AND CONFIDENCE-BUILDING

The global nature of AI development necessitates cooperative approaches to
mitigate risks and promote stability. Policymakers should engage in bilateral
and multilateral dialogues to establish confidence-building measures, such
as joint research initiatives, information-sharing agreements, and technology
verification protocols. These measures can reduce mistrust and foster transpar-
ency among rival states, helping to prevent misunderstandings and escalation
during crises (Zala, 2024). For instance, states could establish international
centers for Al safety research where experts collaborate to develop safeguards
against unintended escalation or algorithmic failures. Confidence-building
measures could also include voluntary inspections of Al systems or the crea-
tion of hotlines to facilitate real-time communication between states during
incidents involving AI-driven actions (Johnson, 2019a).

INVESTING IN EDUCATION AND TRAINING

The successful integration of Al into deterrence frameworks depends on
a workforce capable of effectively managing, interpreting, and overseeing these
systems. Policymakers should prioritize investments in education and training
programs to equip military personnel and decision-makers with the skills to
operate Al systems responsibly. These programs should include instruction on
machine-learning principles, ethical considerations, and crisis management
in Al-driven scenarios (Mallick, 2024). Scenario-based training exercises, for
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example, can simulate crises involving AI-driven systems, allowing personnel
to practice decision-making under realistic conditions. Additionally, interdis-
ciplinary education programs that combine technical expertise with strategic
and ethical analysis can prepare leaders to navigate the complexities of Al
integration (Raska & Bitzinger, 2023).

DEVELOPING ADAPTIVE AND LAYERED POLICIES
AT’s rapid evolution requires policies adaptable to emerging technologies

and changing security dynamics. Policymakers should establish flexible frame-
works to accommodate future advancements in AI while maintaining core
principles of stability and accountability. Adaptive policies can include sunset
clauses that mandate regular reviews and updates to ensure their relevance
and effectiveness over time (Dear, 2019). For example, a policy governing the
use of autonomous surveillance drones might require periodic reassessments
to account for advancements in drone technology, changes in international
norms, or shifts in adversarial tactics. By adopting a layered and iterative
approach, policymakers can ensure that Al policies remain robust and respon-
sive to new challenges (Gaire, 2023).

CONCLUSION

Integrating artificial intelligence into deterrence strategies marks a trans-
formative milestone in modern defense. AI offers unparalleled speed, preci-
sion, and predictive analytics capabilities, enabling proactive measures that
enhance situational awareness and strategic decision-making. By shifting from
reactive to anticipatory deterrence, Al empowers states to preempt adversarial
actions, reinforcing stability. However, these advancements come with signif-
icant risks. The opacity of Al systems complicates accountability, while their
autonomy increases the potential for unintended escalation. The rapid pace
of machine-driven decision-making challenges traditional diplomacy and
conflict resolution mechanisms, exacerbating the risks of misinterpretation
and miscalculation. Furthermore, the competitive race for Al supremacy
among nations threatens to destabilize global security.

382 WSGE UNIVERSITY OF APPLIED SCIENCES IN JOZEFOW



THE INTEGRATION OF ARTIFICIAL INTELLIGENCE IN MODERN DETERRENCE: OPPORTUNITIES AND CHALLENGES

To navigate these challenges, robust policy frameworks must prior-
itize human oversight, ethical governance, and international coopera-
tion. Mandating human-in-the-loop systems ensures alignment with strategic
objectives and ethical standards, while international agreements establish trust
and prevent the misuse of Al in military contexts. Investments in explainable
Al technologies and resilience measures are critical to maintaining transpar-
ency and mitigating vulnerabilities.

A comparative look shows different approaches to Al in deterrence. The U.S.
focuses on operational dominance and speed through its Joint All-Domain
Command and Control and Al-enabled kill-webs. China, on the other hand,
combines Al with an emphasis on cognitive domain dominance and intel-
ligentized warfare. The European Union, though less militarily advanced,
highlights ethical AI frameworks and transparency, as seen in the EU AI Act.
These differences influence each actor’s deterrence calculations and complicate
global norm-building.

In conclusion, AI has the potential to enhance global stability by revo-
lutionizing deterrence strategies. However, realizing this potential requires
balancing innovation with caution, fostering collaboration among nations, and
embedding ethical principles into Al systems. Addressing these imperatives,
AT can serve as a cornerstone of modern deterrence, advancing peace and
security in an increasingly complex world.
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