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ABSTRACT

The advent of advanced cyber technologies, such as artificial intelligence,
malware, and -~ cyber espionage tools, has significantly transformed modern
warfare, presenting unprecedented strategic opportunities alongside profound
ethical dilemmas. This study critically examines the interplay between these
emerging  technologies and their impact on military strategies, focusing on
Pakistan's military infrastructure. It explores ethical challenges, such as privacy
violations, proportionality, and accountability, arising from the militarization of
cyberspace. By employing cybersecurity governance theory, the research analyses
how states can mitigate risks associated with cyber tools while maintaining global
security norms. The study highlights Pakistan's unique geopolitical position and
its evolving cyber defense strategies in response to regional threats and global cyber
norms. Using qualitative methodologies, including interviews with military and
cybersecurity  professionals,  this  research  aims to  provide  actionable
recommendations for balancing innovation in cyber warfare with ethical
responsibility. The findings contribute to the broader discourse on cybersecurity
governance, offering insights into how nations can address ethical and strategic
imperatives in modern military operations.

Keywords: cybersecurity governance, modern warfare, ethical dilemmas, cyber
technologies, Pakistan military strategy

INTRODUCTION

The 21st century has seen unprecedented advancements in
technology, fundamentally reshaping nearly every aspect of human
life, from communication and transportation to healthcare and
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warfare. Emerging technologies like artificial intelligence, machine
learning, robotics, quantum computing, and cyber technologies are
transforming how states and non-state actors operate. In particular,
the rapid rise of cyber technology has created both tremendous
opportunities and  significant risks. This new technological
landscape 1s changing the global balance of power, offering new
capabilities in data analysis, intelligence gathering, and decision-
making while simultaneously introducing vulnerabilities to critical
infrastructure and state sovereignty.

As we move deeper into the digital age, the role of cyber
technology in modern warfare has grown increasingly pronounced.
Cyber operations, which include offensive and defensive tactics,
can be deployed in a range of conflicts—whether as direct attacks
on enemy networks, espionage, or as part of psychological
operations aimed at influencing public opinion and decision-
making processes. Modern warfare now relies on an intricate web
of networks, from command-and-control systems to satellite
communications, all of which are vulnerable to cyber threats.
Thus, cyber technology has emerged as a decisive factor in
achieving military objectives while minimizing the need for
traditional kinetic warfare.

This research will delve into several pivotal cyber technologies that
are shaping modern warfare. These include Al-enabled cyber
weapons, malware and ransomware, DDoS attacks, APTs, and
cyber espionage tools. Each of these technologies carries immense
strategic  significance, empowering militaries to disrupt enemy
operations and even influence the political landscape. However,
they also present profound ethical dilemmas. The same
innovations = that bolster national security can also lead to
unintended consequences, such as collateral damage to civilian
infrastructure or breaches of international law.

The strategic imperatives for states to develop and deploy cyber
technologies in warfare are driven by the need for superiority in the
information domain, a critical battleground in modern conflicts.
Nations strive to protect their cyber infrastructure while developing
offensive capabilities to deter adversaries and project power.
However, the ethical dilemmas surrounding the use of these
technologies are profound and cannot be overlooked. Issues of
accountability, proportionality, and unintended consequences raise
serious concerns about the potential misuse of cyber tools. The
clandestine nature of cyber operations, often conducted in secrecy,
can complicate oversight and governance, leading to potential
abuses.
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Cybersecurity governance theory provides a useful framework for
navigating the complexities of cyber warfare. It emphasizes the
importance of state and international norms, policies, and
regulations that seek to balance innovation with responsibility.
This theory argues that while cyber technologies are essential for
national security, their development and deployment must be
guided by ethical principles to mitigate potential harm. This
includes establishing rules of engagement for cyber warfare,
ensuring transparency in decision-making, and fostering
international cooperation to prevent cyber conflicts from escalating
into broader geopolitical crises.

In this research, we aim to explore the delicate balance between
the strategic imperatives driving the development of cyber
technologies in modern warfare and the ethical dilemmas they
pose. By examining the role of key cyber technologies, we will
assess how states can effectively harness these tools while adhering
to principles of responsibility and accountability. Additionally, we
will explore how governance frameworks like Cybersecurity
Governance Theory can help mitigate the risks associated with the
militarization of cyberspace.
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Analvze Threats
Aand Risks

Dynamic Security

Approach
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Readiness and Develop
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Response

Integrate Security and
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Fig 1. Dynamic Cyber Security Approach Source: Safitra, M. F., Lubis, M., &
Fakhrurroja, H. (2023). Counterattacking Cyber Threats: A Framework for the Future of
Cybersecurity. Sustainability, 15(18)

PROBLEM STATEMENT

The increasing reliance on cyber technology in modern warfare
raises complex ethical and strategic challenges that remain
inadequately addressed. While cyber tools have revolutionized
military strategies by enhancing precision and reducing physical
casualties, they also create ethical dilemmas related to
proportionality, unintended consequences, and accountability. In
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the absence of universally accepted governance frameworks, states
continue to develop cyber -capabilities, risking escalated conflicts
and harm to civilian infrastructures. This research seeks to address
the gap in understanding how nations can balance the rapid
innovation in cyber warfare with ethical responsibility and
strategic foresight, ensuring that these technologies are used in
ways that promote global security and stability.

RESEARCH OBJECTIVES

= To critically evaluate the importance of cybersecurity risks
in the context of Pakistan’s military infrastructure facilities,
in this paper.

- To identify the ethical considerations of the cybersecurity
policy for the armed forces of Pakistan and pertaining
matters of concerns like privacy, surveillance, and ethical
practice of information warfare instruments.

= To put forward practical and tactical suggestions for the
improvement and reinforcement of Pakistan’s military
cybersecurity apparatus while endeavoring to compel the
national defense actors to reflect on the ethical implications
of their actions.

RESEARCH QUESTIONS

- How are cybersecurity challenges in Pakistan’s military
surfaces from emerging technologies and why are these
emerging threats difficult to contain?

- How does Pakistan regulate the ethical issues to do with
privacy and surveillance on its cybersecurity strategies, why
is there a need to balance on security and ethical measures
in defense?

- How the Pakistan military builds its cybersecurity, and why
1s it essential to have ethical considerations as part of the
defense strategy?

SIGNIFICANCE AND SCOPE

Cyber technology has rapidly transformed global military
strategies, influencing how conflicts are fought, defended, and
prevented. In the 2Ist century, emerging cyber tools—such as
artificial intelligence (AI), cyber espionage, and malware—are not
just augmenting traditional warfare methods but also creating new
domains of conflict. The significance of this research lies in its
attempt to understand the ethical and strategic implications of this
paradigm shift. By analyzing cybersecurity governance frameworks
and their influence on military operations, the study offers insights
into how nations can innovate in cyber warfare while maintaining
global security norms and ethical responsibilities.
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Globally, cyber technology is reshaping defense policies and
geopolitical strategies, affecting both state and non-state actors.
For instance, Russia's cyber interventions in the 2016 U.S.
elections and China's cyber espionage campaigns demonstrate the
strategic importance of controlling digital domains. Similarly,
Iran's sophisticated cyber-attacks on critical U.S. infrastructure and
the Stuxnet worm attack on Iran’s nuclear facilities highlight the
blurred boundaries between military and civilian targets in cyber
warfare. These global incidents exemplify how cyber technology is
being weaponized, often without clear governance or ethical
frameworks to mitigate the fallout.

On a more specific level, Pakistan's evolving cyber defense strategy
in response to threats from India and non-state actors such as the
Tehreek-e-Taliban demonstrates the regional relevance of these
technologies. With increasing cyber-attacks on critical
infrastructure and government institutions, Pakistan has become a
case study for analyzing how cyber warfare is being integrated into
national security policies and what ethical dilemmas arise from
such integration.

The scope of this research will encompass the global application of
cyber technology in warfare, with particular attention to case
studies in the U.S., Russia, China, and Pakistan. By addressing the
ethical dilemmas associated with = cyber weapons such as
accountability, civilian harm, and transparency the research will
contribute to existing scholarship on cybersecurity governance and
international norms. This study also aims to offer strategic
recommendations for military establishments, policymakers, and
international bodies, ensuring that innovation in cyber technology
1s balanced with responsible governance.

LITERATURE REVIEW

Cyber security has emerged as a big question mark in military
institutions as they have also shifted more of their communication,
intelligence and  organizational efficiency to digital platforms.
Singer and Friedman (2014) claimed that cyber war is the future of
conflict and most military systems are on the cyber criminals’
menu. Also, threats like espionage, sabotage, and data theft are
some of the most dangerous when it comes to a country’s defense
structures. These risks are compounded by new age technologies
such as Artificial Intelligence, Blockchain & Quantum Computing
in equal measures to augment & threaten cybersecurity forces
(Shackelford, 2016).

The two mentioned threats are far from being exhaustive;
however, they represent some of the key concerns that Pakistan
has been experiencing like many other countries, which intensify
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cybersecurity threats because of the extended usage of digital
technologies especially in military activities. Due to geopolitical
factors like relations with India and Afghanistan the importance of
safeguarding computer networks from state-sponsored  cyber-
attacks is essential (Mir, 2019). Some of the previous cyber threats
that have been reported include; Several articles have noted that
Pakistan’s military and defense departments have been subjected
to several cyber threats to ensure that effective cybersecurity
measures are put in place. But it cannot be denied that Pakistan’s
military cybersecurity is still poorly developed in comparison with
the world, thus, it is exposed to critical violations and attacks
(Shah & Mirza, 2020).

These considerations are especially relevant since the escalation in
the defense forces’ cybersecurity measures is evident. The first ever
ethical dilemma that is very relevant in the world today has to do
with the tension between security and privacy. Solove (2013)
asserts that national security —requires massive surveillance and
collection of data even if it tramples on the rights to privacy.
Countries all over the world, including Pakistan, military
organizations monitor large amounts of data, which leads to
different ethical questions. Exploitation of power and violation of
people’s rights has become a major problem, especially in states
where the mechanisms of check and balance are not well
developed (Rothstein, 2015).

Ethical concerns are not only limited to content regulation but also
in the very externality of cyberspace. As it was mentioned earlier,
such things as cyberattacks against the networks of the adversary
are ~employed as the reactive tools. But this can cause another
negative side effect including destruction of civilian structures as
highlighted by Lin, (2016). The paradox of cyber warfare here is
whether the preventive or retaliatory strikes can be warranted from
the ethical perspective when the distinction between fighters and
non-combatant in cyberspace is very vague (Taddeo, 2018).
Indeed, to use cyber tools as a weapon of war becomes an ethical
issue especially for Pakistan which 1is continually experiencing
regional conflict leading to cyber warfare (Khan, 2021). It is
therefore evident that cybersecurity plays a crucial role in this kind
of facility. Current day national defense is not about muscle power
alone but about cyberspace power as well. According to Clark
(2010), there is a need to strengthen the cybersecurity framework
for nations since cyber threats are now capable of affecting
command and control systems, communication systems of the
military and other crucial infrastructure. This is more evident for
countries such as Pakistan, where the recent and on-going conflicts
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across the region and aggressiveness in international geopolitics
increases the likelihood of the use of cyber warfare (Khan, 2020).

Defense institutions cannot afford to be reactive to cyber threats,
and therefore, they need to invest in technology and personnel as
well as engage in cooperation on the international level. For
Pakistan, this means building up its strategic arsenals at both
defense and attack Ends in cyberspace for the protection of the
country's national interests. The country is also working in order to
bolster its cyber security, for example, the Pakistan government
has launched the National Cyber Security Policy in 2021, which
focuses on details and measures for protection of the military and
other strategic establishments. But it has been pointed out that the
fulfillment of this policy is still very disjointed and the core
capability shortfall still persists (Shah & Mirza, 2020).

Fig 2. Cyber Security Paradigms Source: Safitra, M. F., Lubis, M., & Fakhrurroja,
H. (2023). Counterattacking Cyber Threats: A Framework for the Future of
Cybersecurity. Sustainability, 15(18), 13369

A similar importance applies to the cooperation with other
countries 1in the international level as the fight against
cybersecurity threats also calls for concerted efforts. This is true
according to Nye (2017) for one, global cyber norms and
regulations are important in avoiding the development of a cyber
conflict. Having a part of an international society, Pakistan has to
actively participate in cyber diplomacy so that the country could
contribute to the enhancement of the global principles and norms
of cyberspace. First of all, we know that establishing partnerships
with countries of a high level of technology is useful for Pakistan
to strengthen the cybersecurity of its military and protect from the
actions of both states and non-governmental structures (Mir,
2019).

GAPS IN THE LITERATURE
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Despite the growing body of research on the role of cyber
technology in modern warfare, there remains a significant gap in
addressing the ethical dilemmas associated with its use,
particularly within the context of cybersecurity governance
frameworks. While scholars have extensively explored the strategic
benefits of cyber tools such as cyber espionage, artificial
intelligence (AI) in warfare, and malware (Rid, 2013; Singer &
Friedman, 2014), there is limited analysis of how these innovations
intersect with ethical responsibility, especially in civilian harm and
accountability (Taddeo, 2016). Existing studies tend to focus on
the operational advantages and tactical applications of these
technologies without thoroughly engaging with their potential
unintended consequences, such as collateral damage and the
escalation of conflicts.

Furthermore, the literature needs a comprehensive discussion on
the role of international governance structures in regulating the
deployment of cyber weapons. While studies have examined the
legal frameworks surrounding traditional warfare (Schmitt, 2017),
the cyber domain remains a largely unregulated space, with few
agreed-upon norms to govern its use (Shackelford, 2014). This
creates a gap In understanding how international bodies can or
should regulate the use of cyber technology in warfare and what
ethical imperatives =~ must be considered in the  process.
Additionally, more attention needs to be given to regional case
studies that can illustrate the practical challenges of cyber warfare
and the ethical questions it raises. While much of the literature
focuses on the U.S., Russia, and China (Healey, 2013), there is
little  scholarly focus on regions like South Asia, where countries
such as Pakistan and India are increasingly integrating cyber
capabilities into their national security strategies. This geographic
gap limits the global applicability of existing research and leaves
crucial regional dynamics underexplored.

This study seeks to fill these gaps by not only examining the
strategic imperatives of cyber technology in modern warfare but
also investigating the ethical dilemmas it presents, particularly
through the lens of cybersecurity governance theory. Moreover, it
will contribute new regional insights by focusing on the cyber
strategies of emerging nations like Pakistan and how they navigate
the complex landscape of cyber-warfare.

THEORETICAL FRAMEWORK

Cybersecurity Governance Theory: This theory considers the
factors whereby governments, especially military formations,
provide and execute policies on how to protect strategic facilities
against cyber menace. This one pays more attention to such values
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as perseverance, expertise in managing risks and the concept of
multiple tiers of defense. In the context of the military of Pakistan
this theory provides structure to understand how current and
future institutional response to a cyber threat are, with analyzing
the current polity, framework and strategic high-level mandates. In
the case of researching on the main issues that affect the Pakistan
military or the ways they handle risks in the defense, cybersecurity
governance theory will be used to carry out the research. It also
shows the importance of the global cyberspace, norms and
measures that are involved in shaping the structure of military
organizations’ cybersecurity strategies.

RESEARCH METHODOLOGY

This research will adopt the qualitative research methodology to
capture the ethical 1issues and managerial challenges of
cybersecurity in Pakistan’s military. The interviews will be semi
structured involving key informants from the cybersecurity
fraternity, military professionals and policy makers to understand
the challenge and ethical dimensions of the issue. Further, with a
view to understand the existing government policies and military
reports and literature review pertaining to the subject will be
carried out for analysis. These papers will be analyzed thematically
to reveal important patterns and themes which will give an ample
understanding of how cybersecurity threats interplay with ethical
issues in military context.

70



Vol. 03 No. 01. January-March 2025 Journal of Sociology & Cultural Research Review

RESULTS AND DISCUSSION

Key Findings

The findings of this study reveal a multifaceted landscape where
technological innovation in cyber warfare intersects with ethical
dilemmas and strategic imperatives. The qualitative analysis,
supported by interviews with  military and  cybersecurity
professionals, highlights three major themes: the escalating nature
of cybersecurity threats, the ethical challenges tied to cyber
operations, and the need for robust cybersecurity governance
frameworks in the military sector. These findings provide critical
insights 1into the cybersecurity landscape, particularly in the
context of Pakistan’s military infrastructure.

1. Escalating Cybersecurity Threats

The research emphasizes the rapid proliferation of sophisticated
cyber threats, such as advanced persistent threats (APTs),
malware, ransomware, and Distributed Denial-of-Service (DDoS)
attacks. Pakistan’s military infrastructure faces unique
vulnerabilities due to its reliance on outdated systems and limited
cybersecurity resources. Participants noted a significant increase in
cyber incidents targeting military command-and-control systems,
defense supply chains, and critical infrastructure. One interviewee,
a senior military cybersecurity officer, remarked:

"The frequency and sophistication of cyberattacks on our systems
have escalated significantly in the last five years. State-sponsored
actors and non-state entities alike have exploited our outdated
systems and poor inter-agency coordination."

This aligns with global trends where cyberattacks have become a
common tool for statecraft, espionage, and psychological
operations. For instance, India’s increasing investment in cyber
capabilities poses direct threats to Pakistan’s defense systems,
necessitating immediate upgrades to cybersecurity measures.

2. Ethical Challenges in Cyber Operations

A recurring theme in the discussions was the ethical dilemmas
associated with cyber warfare. Three primary concerns emerged:

Privacy Violations: The military’s extensive surveillance activities
often blur the lines between national security and individual
privacy. Critics argue that the lack of oversight mechanisms
exacerbates the risk of misuse.

Collateral Damage: Cyber operations frequently affect civilian
infrastructure, such as hospitals and power grids, raising questions
about  proportionality and  accountability. An  interviewee
highlighted this challenge:

"While cyber tools provide strategic advantages, their collateral
impact on civilian systems makes them ethically questionable."
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Ambiguity in Attribution: The clandestine nature of cyber
operations complicates the attribution of attacks, fostering an
environment of mistrust and potential escalation.

These ethical concerns echo the broader discourse on international
norms for cyber operations, emphasizing the need for transparent
policies and international agreements.

3. Cybersecurity Governance Frameworks

The study underscores the urgent need for comprehensive
cybersecurity  governance frameworks tailored to  Pakistan’s
military needs. Cybersecurity governance theory suggests that
robust policies, international cooperation, and ethical guidelines
are pivotal for mitigating risks. However, Pakistan’s governance
mechanisms remain fragmented and underdeveloped. Interviewees
pointed to the absence of clear rules of engagement for cyber
warfare and a lack of inter-agency coordination.

One expert emphasized:

"Pakistan needs to establish a centralized cybersecurity governance
body with clear mandates to coordinate efforts across military,
intelligence, and civilian sectors."

This recommendation aligns with global best practices, where
countries like the United States and China have adopted
centralized frameworks to address cyber threats effectively.

Discussion

Strategic Implications of Cyber Warfare

The integration of cyber technologies into modern warfare has
reshaped the strategic calculus for militaries worldwide. For
Pakistan, the strategic imperatives of cyber warfare lie in its ability
to deter adversaries, protect critical infrastructure, and project
power in the digital domain. However, these imperatives must be
balanced against ethical considerations and resource constraints.
Pakistan’s evolving cyber defense strategy highlights the challenges
of addressing advanced threats with limited resources. The reliance
on outdated systems increases vulnerabilities, while geopolitical
tensions with India and non-state actors exacerbate risks. To
counter these challenges, Pakistan must prioritize investment in
advanced cyber tools, workforce training, and international
partnerships.

Balancing Innovation with Ethical Responsibility

The ethical dilemmas identified in the study underscore the need
for a balanced approach to cyber warfare. While the strategic
advantages of cyber tools are wundeniable, their misuse can
undermine national and international stability. For example, the
collateral damage caused by cyberattacks can alienate public
support and erode trust in state institutions.
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To address these concerns, Pakistan should adopt a three-pronged
approach:

a. Develop  Ethical Guidelines:  Establish  clear  ethical
principles for cyber operations, focusing on accountability,
proportionality, and civilian protection.

b. Enhance Transparency: Increase oversight and transparency
in cyber operations to prevent misuse and build public trust.

c. Foster International Cooperation: Collaborate with
international bodies to establish norms and agreements for
responsible cyber behavior.

Privacy Policy

Website Policy Cloud Policy

Emalil Policy Information Policy

Cyber Security

Policies

Network Policy Physical Policy

Data Protection Policy Data Retention Policy

Access Control Policy

Fig 3. Cyber Security Policies Source: Mishra, A., Alzoubi, Y. I, Gill, A. Q., &
Anwar, M. J. (2022). Cybersecurity Enterprises Policies: A Comparative Study. Sensors, 22(2), 538

RECOMMENDATIONS
This paper makes following recommendations:

a. Strengthen Cybersecurity Infrastructure: Upgrade military
systems to resist advanced cyber threats. This includes
adopting  Al-driven cybersecurity tools and enhancing
network resilience.

b. Centralize Governance: Establish a centralized cybersecurity
authority to coordinate efforts across military, intelligence,
and civilian sectors. This body should oversee the
implementation of policies, conduct regular audits, and
ensure compliance with international norms.

c. Invest in Workforce Development: Train military and
civilian personnel in advanced cybersecurity techniques.
This includes partnerships with academic institutions and
private sector experts to build a skilled workforce.

d. Promote Ethical Practices: Develop a code of conduct for
cyber operations, emphasizing accountability and civilian
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protection. Engage in international dialogues to align
national practices with global ethical standards.

e. Enhance Threat Intelligence Sharing: Collaborate with allies
and international organizations to share threat intelligence
and best practices. This will enable Pakistan to stay ahead of
emerging threats.

f. Adopt Cyber Resilience Strategies: Focus on resilience
engineering to ensure continuity of operations even in the
face of cyberattacks. This includes regular penetration
testing and disaster recovery planning.

CONCLUSION

This review focuses on the role of cybersecurity in armed forces
especially for countries like Pakistan that operate in certain
geopolitical environments. Analyses of existing literature stress the
importance of effectively enhancing cybersecurity frameworks for
ensuring the protection of military structures from new forms of
threats. However, some distinct issues can be identified as the
problems that are still relevant: ethical issues with regard to
security and privacy and the usage of the offensive cyber measures.
Despite the progress that was made by Pakistan in terms of
building up its cybersecurity capabilities, there are still blind spots
in the country’s approach with regard to ethical issues in military
strategies. This study aims at filling these gaps by examining the
measures, which Pakistan’s military can put in place to enhance its
cybersecurity while ensuring that ethical measures are followed.
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