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Abstract

The rapid advancement of artificial intelligence (Al) has significantly transformed the cybersecurity landscape,
introducing both enhanced defensive mechanisms and increasingly sophisticated cyber threats. Nations
worldwide are integrating Al into their cybersecurity strategies to improve threat detection, automate responses,
and strengthen resilience against cyberattacks. However, the dual-use nature of Al also enables adversaries to
develop advanced attack techniques, including intelligent malware, automated phishing, and deepfake-based
disinformation campaigns [1], [2].

In Palestine, the need for a comprehensive national cybersecurity strategy is becoming increasingly urgent due to
ongoing digital transformation across governmental, economic, and social sectors. Despite this progress, the
Palestinian cybersecurity ecosystem faces critical challenges, including fragmented institutional governance,
limited technical infrastructure, insufficient legal frameworks, and constraints related to digital sovereignty [3].

This research aims to develop a strategic framework for a national cybersecurity strategy in Palestine that
integrates Al technologies while addressing local constraints and global best practices. The study adopts a
qualitative analytical approach based on literature review, comparative analysis of international models, and
evaluation of existing Palestinian policies. The proposed framework—Palestinian Cybersecurity Strategy
Framework (PCSF)—is built upon five key pillars: governance, legal and regulatory frameworks, capacity building,
technological infrastructure, and international cooperation, with Al integration as a cross-cutting component.

The findings suggest that Palestine can enhance its cybersecurity resilience by adopting a phased and adaptive
strategy that leverages human capital, strengthens institutional coordination, and aligns with international
cybersecurity standards. The study contributes to both academic research and policy development by providing
a context-specific model for cybersecurity strategy in environments characterized by political and technological
constraints.

Keywords: Cybersecurity, Artificial Intelligence, National Cybersecurity Strategy, Palestine, Al Governance, Cyber
Threats, Digital Sovereignty

1. Introduction Cybersecurity has become a central component of
national security in the digital age. The increasing

1.1 Background of the Study reliance on information and communication
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technologies (ICT) across critical sectors—such as
finance, healthcare, governance, and education—has
significantly expanded the attack surface for cyber
As a

prioritizing the development of national cybersecurity

threats. result, governments worldwide are
strategies to protect their digital infrastructure and
ensure resilience against cyberattacks [1].

The emergence of artificial intelligence (Al) has further
reshaped the cybersecurity landscape. Al technologies
enable advanced capabilities such as real-time threat
detection, predictive analytics, and automated incident
These
mechanisms and improve the efficiency of cybersecurity

response. capabilities enhance defensive
operations. However, Al also introduces new risks, as
cybercriminals and state actors increasingly leverage Al
to conduct sophisticated attacks, including adaptive
malware, automated intrusion techniques, and Al-

generated disinformation [2].

For Palestine, the integration of cybersecurity and Al
presents both an opportunity and a challenge. On one
hand, the growing digital economy and expanding ICT
sector provide a foundation for technological
development. On the other hand, Palestine faces
significant structural and geopolitical constraints that
limit its ability to develop and implement a
comprehensive cybersecurity strategy. These include
limited control over telecommunications infrastructure,
reliance on external networks, and restrictions on
technological sovereignty [3].

Moreover, the current cybersecurity landscape in
Palestine is characterized by fragmented institutional
limited coordination
and gaps

frameworks. Existing policies do not adequately address

responsibilities, among

stakeholders, in legal and regulatory
emerging Al-driven threats, nor do they provide a

unified national vision for cybersecurity development.
1.2 Problem Statement

Despite increasing digital transformation, Palestine lacks
a comprehensive and integrated national cybersecurity
strategy that incorporates artificial intelligence and
addresses emerging cyber threats. Existing efforts are
fragmented and insufficient to respond to the growing
complexity of cyber risks, particularly those driven by Al
technologies.
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1.3 Research Objectives
The main objectives of this research are:

To analyze the current cybersecurity landscape in
Palestine

To examine the impact of artificial intelligence on
cybersecurity

To identify gaps in existing policies and frameworks

To propose a national cybersecurity strategy tailored
to Palestine

To integrate Al within a secure, ethical, and effective
framework

1.4 Research Questions

This study addresses the following research questions:

1. What are the key cybersecurity challenges facing
Palestine?

2. How does artificial intelligence influence
cybersecurity threats and defense mechanisms?

3. What strategic framework is suitable for developing

a national cybersecurity strategy in Palestine?
1.5 Significance of the Study
This research is significant for several reasons:

e It provides a strategic framework tailored to

Palestine’s unique context

It bridges the gap between Al technologies and
cybersecurity policy

literature
and politically

academic
developing
constrained environments

It contributes to

cybersecurity

on

in

1.6 Scope and Limitations
This study focuses on:

e National-level cybersecurity strategy

.

The role of Al in cybersecurity

e Limitations include:
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Limited availability of official cybersecurity data
in Palestine

Rapid evolution of Al technologies, which may
affect long-term applicability

1.7 Research Methodology

This research adopts a qualitative methodology that
includes:

e Literature review of cybersecurity and Al studies

e Comparative analysis of international cybersecurity

strategies

e Development of a conceptual strategic framework

1.8 Structure of the Thesis

This thesis is organized into ten chapters. It begins with
an introduction and literature review, followed by an
analysis of the Palestinian cybersecurity landscape,
examination of Al-driven threats, development of a
strategic with
recommendations and future research directions.

framework, and concludes

2. Literature Review
2.1 Introduction

This chapter reviews existing literature on cybersecurity,
artificial intelligence (Al), and national cybersecurity
strategies, with a focus on their relevance to developing
and politically constrained environments such as
Palestine. The purpose of this chapter is to establish a
theoretical foundation for the study, identify gaps in
current research, and support the development of a
context-specific cybersecurity strategy.

2.2 Concept of Cybersecurity

Cybersecurity refers to the protection of computer
systems, networks, and data from unauthorized access,
cyberattacks, and damage. It encompasses a wide range
of technologies, processes, and practices designed to
safeguard digital assets and ensure the confidentiality,
integrity, and availability of information [1].

According to the National Institute of Standards and
Technology (NIST), cybersecurity involves five core
Detect,
Recover [1]. These functions provide a comprehensive

functions: Identify, Protect, Respond, and
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framework for managing cybersecurity risks at both
organizational and national levels.

Cybersecurity has evolved from a purely technical
discipline into a strategic domain closely linked to
national security, economic stability, and public safety.
As digital infrastructure becomes increasingly critical,
governments are recognizing cybersecurity as a core
component of national resilience [4].

2.3 National Cybersecurity Strategies: Global

Perspectives

National cybersecurity strategies are formal policy
documents that outline a country’s approach to

managing cyber risks and protecting its digital
infrastructure. These strategies typically include
governance structures, legal frameworks, capacity-

building initiatives, and mechanisms for international
cooperation.

The European Union Agency for Cybersecurity (ENISA)

identifies of effective national
strategies,
coordination, incident response capabilities, and public
[2]. Similarly, the International
Telecommunication (ITU) the

importance of legal measures, technical capabilities,

key components

including risk management, stakeholder
awareness
Union emphasizes

organizational structures, capacity building, and

international collaboration [5].

Countries such as Estonia and Singapore have developed
highly advanced cybersecurity strategies. Estonia, for
example, has implemented a robust digital governance
model supported by strong cybersecurity infrastructure,
while Singapore emphasizes centralized coordination
and proactive risk management [6].

These models highlight the importance of:

e Centralized governance
e Public-private partnerships
[ ]

Continuous adaptation to emerging threats

However, such models must be adapted to local
contexts, particularly in developing countries with
limited resources.

2.4 Artificial Intelligence in Cybersecurity

https://theusajournals.com/index.php/ajast
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Artificial intelligence has become a transformative force
in cybersecurity. Al technologies, particularly machine
learning, enable systems to analyze large volumes of
data, detect anomalies, and predict potential threats in
real time.

Al applications in cybersecurity include:
Intrusion detection systems (IDS)
Threat intelligence platforms
Automated incident response
Behavioral analytics

These applications significantly enhance the efficiency
and effectiveness of cybersecurity operations [2].

However, Al also introduces new challenges. Attackers
can use Al to automate attacks, evade detection
systems, and create highly targeted phishing campaigns.
Deep learning techniques have enabled the creation of
deepfakes, which can be used for disinformation and
social engineering attacks [7].

Furthermore, Al systems themselves are vulnerable to
attacks, such as adversarial machine learning, where
attackers manipulate input data to deceive Al models

(8].
2.5 Cybersecurity in Developing Countries

Developing countries face unique challenges in
implementing effective cybersecurity strategies. These

include:

e Limited financial resources

e lack of technical expertise

e Weak institutional frameworks

e |nadequate legal and regulatory systems

According to the World Bank, many developing countries
struggle to establish comprehensive cybersecurity
frameworks due to competing development priorities
and resource constraints [3].

In addition, digital infrastructure in these countries is
often less secure and more dependent on external
technologies, increasing vulnerability to cyber threats.
and international

Capacity-building initiatives
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cooperation are therefore critical components of

cybersecurity development in these contexts [5].
2.6 Al-Driven Cyber Threats

The integration of Al into cyber operations has led to the
emergence of new types of threats. These include:

Al-powered malware: Malware that can adapt its
behavior to evade detection

Automated phishing attacks: Al-generated

messages that mimic human communication

Deepfake technologies: Al-generated audio and
video used for deception

Autonomous cyberattacks: Self-learning systems
capable of launching attacks without human

intervention

These threats significantly increase the scale, speed, and
sophistication of cyberattacks [2], [7].

Moreover, Al enables attackers to analyze vulnerabilities
more efficiently, making traditional cybersecurity
This the

development of Al-based defensive strategies that can

defenses less effective. necessitates

keep pace with evolving threats.
2.7 Review of Existing Palestinian Studies

Research on cybersecurity in Palestine is relatively
limited but growing. Existing studies highlight several key
issues:

Fragmented institutional responsibilities
Lack of a centralized cybersecurity authority
Weak legal and regulatory frameworks
Limited public awareness

Reports also indicate that Palestine’s cybersecurity
capabilities are still in the early stages of development,
with significant gaps in technical infrastructure and
workforce capacity [3].

In terms of Al, recent initiatives such as the Palestinian
National Al Strategy demonstrate increasing interest in
leveraging Al for development. However, there is limited
research on the integration of Al into cybersecurity
within the Palestinian context.
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2.8 Research Gap

Based on the literature review, several gaps can be
identified:

1. Lack of frameworks:
Existing studies do not provide a comprehensive
that Al

cybersecurity strategy.

integrated

model integrates into national

Limited focus Palestine:
Most

developed countries, with limited attention to

on

cybersecurity research focuses on

politically constrained environments.

Al
There is a lack of detailed analysis of Al-driven

Insufficient analysis of risks:

cyber threats in the Palestinian context.

Absence of strategic models:
Few studies propose actionable, context-specific

cybersecurity strategies for Palestine.
2.9 Summary

This has literature
cybersecurity, Al, and national cybersecurity strategies.
It highlights the

cybersecurity and the unique challenges faced by

chapter reviewed key on

increasing importance of Al in
developing countries. The identified research gaps
justify the need for this study and guide the
development of the proposed strategic framework in

later chapters.
3. Cybersecurity and Al Landscape in Palestine
3.1 Introduction

This chapter examines the current state of cybersecurity
and artificial intelligence (Al) in Palestine. It analyzes
institutional structures, legal frameworks, technical
infrastructure, and human capital, while identifying key
vulnerabilities and opportunities. Understanding this
landscape is essential for developing a realistic and
effective national cybersecurity strategy.

3.2 Institutional Framework in Palestine

Cybersecurity governance in Palestine is characterized
by fragmentation and limited central coordination.
Several entities play roles in cybersecurity, including:
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Ministry of Telecommunications and Digital
Economy (MTDE)

Palestinian Computer
Team (PCERT)

Emergency Response

Government agencies responsible for ICT

infrastructure
Academic and research institutions

Despite the presence of these entities, there is no
cybersecurity
responsible for coordinating efforts, setting policies, and

centralized national authority

managing national cyber incidents.

PCERT serves as the primary body for incident response
and coordination; however, its capabilities are limited by
resource constraints and lack of integration with broader
national security structures [3].

3.3 Legal and Regulatory Environment

The legal framework for cybersecurity in Palestine is still
developing. The primary legislation governing cyber
activities is the Cybercrime Law (2018), which focuses
mainly on criminalizing cyber offenses.

However, several gaps remain:

Lack of Al-specific regulations

Weak data protection and privacy laws
Limited enforcement mechanisms

Absence of a comprehensive national

cybersecurity policy

International best practices emphasize the importance
of aligning national legislation with global standards
such as the Budapest Convention on Cybercrime.
Palestine has yet to fully adopt or implement such
frameworks [5].

3.4 Technical Infrastructure

The technical infrastructure supporting cybersecurity in
Palestine faces several challenges:

e Limited national data centers

e Dependence on external telecommunications

infrastructure

https://theusajournals.com/index.php/ajast
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e Inconsistent implementation
standards

security This dependency reduces Palestine’s ability to control

and secure its digital environment, making it more

vulnerable to cyber threats.

e lack of advanced monitoring and detection

systems

Table 3.1: Status of Cybersecurity Infrastructure in Palestine

Component

Current Status

Key Challenge

Data Centers

Limited

Lack of redundancy

Network Infrastructure

External dependency

Limited sovereignty

Security Operations Centers Minimal Lack of centralized SOC
Monitoring Systems Basic Limited real-time detection
Encryption Systems Partial Inconsistent implementation

3.5 Human Capital and Education

Palestine has a strong and growing ICT workforce,
particularly among youth. Universities such as Birzeit

3.6 Artificial Intelligence Development in Palestine

University and Arab American University are increasingly

offering programs in computer science, cybersecurity,

and Al.
However, challenges include:

e Shortage of  specialized
professionals

e Limited advanced training in

integration

e Brain drains of skilled professionals

cybersecurity

Al-security

e lack of continuous professional development

programs

Al development in Palestine is still in its early stages but
shows promising growth. Recent initiatives include:

National Al Strategy (2023)

Academic research in machine learning and data
science

Emerging tech startups

Despite this progress, Al adoption in
cybersecurity remains limited. There is a lack of:

Al-driven security tools
National datasets for training Al models

Institutional frameworks for Al governance

3.7 Key Cybersecurity Challenges

Investment in human capital is essential for building

sustainable cybersecurity capabilities.

Based on the analysis, several major challenges can be
identified:

Table 3.2: Key Cybersecurity Challenges in Palestine

Domain Challenge Description Impact Level
Governance Lack of central authority High
Legal Framework Absence of Al regulation High
American Journal of Applied Science and Technology 45 https://theusajournals.com/index.php/ajast
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Infrastructure Dependence on external systems High
Workforce Skills shortage Medium
Awareness Low public cybersecurity awareness Medium
Technology Limited adoption of advanced security tools High

3.8 Opportunities for Cybersecurity Development

Despite these challenges, Palestine has several strategic
opportunities:

e Young and educated workforce in ICT
e Growing startup ecosystem
interest

e Increasing government in digital

transformation

e Potential for international cooperation and
funding

These factors provide a strong foundation for building a
national cybersecurity strategy.

3.9 SWOT Analysis

To better understand the strategic position of Palestine,
a SWOT analysis is presented:

Table 3.3: SWOT Analysis of Cybersecurity in Palestine

Strengths

Weaknesses

Skilled youth workforce

Fragmented governance

Growing ICT sector

Limited infrastructure

Academic institutions

Weak legal frameworks

Opportunities

Threats

Al integration potential

Advanced cyber threats

International partnerships

Political constraints

Digital transformation

External dependency

3.10 Summary

This chapter has provided a comprehensive overview of
the cybersecurity and Al landscape in Palestine. It
highlights critical gaps in governance, legal frameworks,
infrastructure, and capacity, while also identifying key
opportunities for development. These findings form the
basis for the threat analysis and strategic framework
presented in the following chapters.

Excellent — now we move into a highly analytical and
technical chapter, which is central to your thesis.
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4. Al-Driven Cyber Threat Landscape
4.1 Introduction

The
cyberspace has fundamentally transformed the nature
of cyber threats. While Al enhances cybersecurity
defenses, it also enables attackers to develop more
sophisticated, attack
mechanisms. This chapter analyzes Al-driven cyber

integration of artificial intelligence (Al) into

adaptive, and scalable

threats, identifies key threat actors, and presents a

https://theusajournals.com/index.php/ajast
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structured threat model relevant to the Palestinian
context.

4.2 Evolution of Cyber Threats
Cyber threats have evolved through several stages:

1. Traditional Attacks — viruses, worms, and basic
hacking techniques

2. Advanced Persistent Threats (APTs) — long-
term, targeted attacks
3. Al-Driven Threats — autonomous, adaptive, and

intelligent attacks

Al introduces automation, speed, and decision-making
capabilities that significantly increase the effectiveness
of cyberattacks [2].

4.3 Types of Al-Based Cyber Threats
Al-driven cyber threats can be categorized as follows:
4.3.1 Al-Powered Malware
Al-based malware can:

Adapt its behavior dynamically

e Avoid detection systems

e Learn from defensive responses

Such malware uses machine learning algorithms to
modify its attack patterns in real time [2].

4.3.2 and  Social

Engineering

Automated  Phishing

Al enables attackers to generate highly convincing
phishing messages using natural language processing
(NLP). These attacks:

e Mimic human communication

e Target specific individuals

American Journal of Applied Science and Technology

e Increase success rates

4.3.3 Deepfake Attacks

Deepfake technology uses Al to generate realistic audio
and video content. These can be used for:

e Identity impersonation
e Political manipulation
Financial fraud

Deepfakes pose a serious threat to trust in digital
communication [7].

4.3.4 Adversarial Attacks on Al Systems

Al
adversarial inputs designed to manipulate their outputs.

systems themselves can be targeted through

This can lead to:

e Misclassification of threats
e Bypassing security systems
.

System failure

Adversarial machine learning is a growing area of
concern in cybersecurity [8].
4.3.5 Autonomous Cyberattacks
Autonomous systems can:
e Identify vulnerabilities
e Launch attacks
[ ]

Adapt strategies without human intervention

These attacks increase speed and scale beyond human
capabilities.

4.4 Threat Actors and Motivations

Cyber threats originate from various actors, each with
different motivations:

47
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Table 4.1: Cyber Threat Actors

Actor Type Motivation Capability Level
Nation-states Espionage, warfare Very High
Cybercriminals Financial gain High
Hacktivists Political activism Medium
Insider threats Personal or organizational Medium
Terrorist groups Disruption and propaganda Variable
In the Palestinian context, geopolitical tensions increase 4.5 Al-Enhanced Cyber Threat Model

exposure to state-level cyber threats, including
To better understand the interaction between Al and

surveillance and intelligence operations.
cybersecurity, a conceptual model is presented below.

Figure 4.1: Al-Enhanced Cyber Threat Model

FIGURE 4.1: AI-ENHANCED CYBER THREAT MODEL

= { —

;‘}‘\“(/' Al Malware Al Detection
‘ | —
(S Deepfakes Threat Analysis
S—
(,gig Auto Phishing Auto Response %

Red Paths: Malicious Applications  Blue Paths: Security Applications

4.6 Risk Assessment Model e Impact severity
Cyber risk can be evaluated based on three main factors: e Vulnerability level

e Likelihood of attack
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Table 4.2: Al Cyber Risk Assessment Matrix

Threat Type Likelihood Impact Risk Level
Al Malware High High Critical
Deepfake Attacks Medium High High
Phishing Attacks High Medium High
Adversarial Al Medium Medium Medium
Autonomous Attacks Low Very High High

4.7 Impact on National Security

Al-driven cyber threats have significant implications for
national security:

Disruption of critical infrastructure
Manipulation of public opinion

Economic damage

Intelligence breaches

For Palestine, these risks are amplified by:
Limited infrastructure control

Political instability

e External technological dependence
4.8 Case Scenarios

Scenario 1: Al-Based Phishing Attack

An attacker uses Al to generate personalized emails
targeting government employees, leading to credential
theft and system compromise.

Scenario 2: Deepfake Political Manipulation

Al-generated videos are used to spread misinformation,
influencing public opinion and destabilizing governance.

Scenario 3: Autonomous Network Attack

An Al identifies vulnerabilities in national

infrastructure and launches automated attacks without

system

human intervention.

American Journal of Applied Science and Technology

4.9 Key Findings

e Alsignificantly increases the complexity and scale of

cyber threats

Traditional cybersecurity approaches are no longer
sufficient

Al must be integrated into defensive strategies

Developing countries face higher risk exposure due
to limited resources

4.10 Summary

This chapter has analyzed the evolving landscape of Al-
driven cyber threats, highlighting their types, actors, and
impacts. The findings emphasize the urgent need for
adaptive and Al-integrated cybersecurity strategies,
in vulnerable environments such

particularly as

Palestine.

Excellent — now we reach the core contribution of your
thesis: the original strategic model.

This chapter is the most important academically,
because it shows your own framework and added value.

5. Proposed National
Framework (PCSF)

Cybersecurity  Strategy

5.1 Introduction

Based on the analysis of the Palestinian cybersecurity
landscape (Chapter 3) and the evolving Al-driven threat
environment (Chapter 4), this chapter proposes a
comprehensive national cybersecurity strategy tailored
to Palestine. The proposed framework integrates

international best practices with local constraints and
49
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emphasizes the role of artificial intelligence as both a e

defensive tool and a risk factor.

The framework is titled:

Palestinian Cybersecurity Strategy Framework (PCSF)

5.2 Strategic Vision and Objectives

Vision

To establish a secure, resilient, and sovereign digital

environment in Palestine capable of defending against

Al-driven cyber threats and supporting sustainable

digital development.

Strategic Objectives

Protect national digital infrastructure

Enhance cyber resilience and incident response
Integrate Al into cybersecurity operations
Strengthen legal and regulatory frameworks
Develop national cybersecurity capabilities

Promote international cooperation

5.3 Structure of the PCSF Model

The PCSF model is built on five core pillars, with Al
integration as a cross-cutting layer.

Figure 5.1: Palestinian Cybersecurity Strategy Framework (PCSF)

FIGURE 4.1: AI-ENHANCED CYBER THREAT MODEL

£

=, OFFENSIVE Al

)~ Al Malware

P
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1

t.@' Auto Phishing

<
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Al Detection
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Threat Analysis B8
| G

—_—

Auto Response
i

Red Paths: Malicious Applications  Blue Paths: Security Applications

5.4 Pillar 1: Governance

Effective governance is essential for coordinating

national cybersecurity efforts.

Key Actions:

Implement centralized incident response
coordination

Expected Outcomes:

e Establish a National Cybersecurity Authority (NCA)

e Define clear roles and responsibilities across e

institutions

e Develop a national cybersecurity policy and doctrine

American Journal of Applied Science and Technology

Improved coordination
Faster response to cyber incidents

Unified national strategy

5.5 Pillar 2: Legal and Regulatory Framework

A strong legal foundation is necessary to address

cybercrime and regulate Al technologies.

50
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Key Actions:

Update the Cybercrime Law to include Al-related
threats

Develop data protection and privacy laws

e Align with international frameworks (e.g., ITU, ENISA
guidelines)

e Establish legal accountability for Al systems

Table 5.1: Legal Framework Development Areas

Area Current Status Required Improvement
Cybercrime Law Basic Al inclusion
Data Protection Weak Comprehensive regulation
Al Governance Absent New legislation
Enforcement Limited Institutional strengthening

5.6 Pillar 3: Capacity Building

Human capital is a critical factor in cybersecurity

development.

Key Actions:

Develop university programs in cybersecurity and Al
Establish national training centers

Promote certifications and professional
development

Launch public awareness campaigns

Focus Areas:

Al in cybersecurity

Incident response skills

e Ethical hacking
5.7 Pillar 4: Technological Infrastructure

A secure and modern infrastructure is essential for
cybersecurity.

Key Actions:

e Establish a National Security Operations Center
(SOC)

e Develop secure national data centers

e Implement encryption and secure communication
systems

e Deploy Al-based monitoring and detection tools

Table 5.2: Technological Development Priorities

Technology Area Priority Level Description
Security Operations Center High Central monitoring system
Al Detection Systems High Real-time threat analysis
Data Centers High National data storage
Encryption Systems Medium Secure communications

American Journal of Applied Science and Technology
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5.8 Pillar 5: International Cooperation 5.9 Al Integration Layer

Cybersecurity is a global issue requiring international
collaboration.

Al is integrated across all pillars as a cross-cutting

enabler.
Key Actions: Roles of Al in the Strategy:

e Participate in international cybersecurity initiatives e Threat detection and prediction

e Establish partnerships with global organizations e Automated response systems
e Share threat intelligence e Risk assessment and analysis
e Seek funding and technical support e Cyber intelligence

Figure 5.2: Al Integration Across Strategy Pillars

FIGURE 5.2: Al INTEGRATION ACROSS STRATEGY PILLARS

' ARTIFICIAL

INTELLIGENCE

W v \'r - A Wil
( T = e o= e P —
Governance Legal Capacity ﬁTechnoIogy Cooperation
: " -
| & | ® | a sk
@ | e @
o — g = = =

(Optional) and simplified): All pillars are security-focused, utilizing Al integration.

5.10 Implementation Roadmap
The strategy should be implemented in phases

Table 5.3: Implementation Phases

Phase Timeline Key Activities
Short-term 1-2 years Establish NCA, legal reforms
Medium-term 3-5 years Build infrastructure, training programs
Long-term 5-10 years Full Al integration, global partnerships

5.11 Key Performance Indicators (KPIs)

To measure success:

American Journal of Applied Science and Technology

e Number of cyber incidents detected and resolved

e Public awareness level
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e Number of trained cybersecurity professionals

Implementation of Al-based security systems

5.12 Risk Mitigation Strategies

e Compliance level

Potential risks and mitigation:

Risk

Mitigation Strategy

Lack of funding

International partnerships

Skills shortage

Training and education programs

Political constraints

Adaptive and flexible policies

Technology dependence

Gradual infrastructure development

5.13 Summary

This chapter presented the Palestinian Cybersecurity
Strategy Framework (PCSF), a comprehensive and
adaptable model designed to address the unique
challenges of Palestine. The framework integrates
governance, legal, technical, and human factors, with Al
serving as a central component.

6. Comparative Analysis of International Models and
Lessons for Palestine

6.1 Introduction

A of established national
cybersecurity strategies helps identify practical design
choices that Palestine can adapt to its own context. This

chapter examines selected

comparative analysis

international models—
primarily Estonia and Singapore—because both have
formal, state-backed cybersecurity strategies, strong
institutional coordination, and clear implementation
mechanisms. The chapter then extracts lessons relevant
to Palestine’s institutional, legal, and technological
realities. Estonia’s current strategy runs through 2024—-
2030, while Singapore’s most recent national strategy

was issued in 2021. (ria.ee)
6.2 Comparative Rationale

The countries selected here are not identical to Palestine

in scale, sovereignty conditions, or political

environment. However, they are useful comparative
First, both have treated
cybersecurity as a national strategic issue rather than

cases for three reasons.
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only a technical matter. Second, both use centralized
coordination and whole-of-society implementation.
Third, both continuously update their strategies to
reflect emerging technologies and changing threat

environments, including Al-related risks. (ria.ee)
6.3 Case Study 1: Estonia

Estonia is widely recognized for its digital-state model
and empbhasis on resilience. Official Estonian materials
describe cybersecurity as essential to the uninterrupted
functioning of public services and critical infrastructure,
and the country’s Cybersecurity Strategy 2024-2030 is
framed around legal and

resilience, adaptation,

coordinated national protection. Estonia’s cyber
governance is supported by institutions such as the

Information System Authority (RIA) and CERT-EE. (ria.ee)

A major strength of the Estonian model is that
cybersecurity is embedded across public administration
rather than treated as an isolated technical function. The
Estonian  strategy also

emphasizes  reviewing

cybersecurity,  information-security, and  crisis-
management laws in light of the changing security
environment. In addition, Estonia’s reporting shows a
high-incident environment, which has pushed the
country toward continuous readiness and institutional
learning. RIA reported 6,515 impactful cyber incidents

in 2024, describing it as a record year. (ria.ee)

Key Features of the Estonian Model
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of essential services

Central institutional coordination through national
authorities

Integration of
preparedness

legal reform with operational

High emphasis on public trust and digital resilience
(ria.ee)

Relevance to Palestine

For Palestine, the most useful lesson from Estonia is not
replication of its fully digital-state model, but its
principle of resilience by design. Palestine can adapt this
by
government digitization projects from the beginning,

embedding cybersecurity requirements into
instead of treating security as a later corrective measure.

(ria.ee)
6.4 Case Study 2: Singapore

Singapore’s Cybersecurity Strategy 2021 presents
cybersecurity as a strategic national priority shaped by a
rapidly evolving technological environment. The strategy
highlights a broader scope of protection, stronger
international engagement, and greater emphasis on
Official
Singapore materials also show that the strategy is

ecosystem and workforce development.

complemented by sectoral plans, including the

Operational Technology Cybersecurity Masterplan
2024, and by legislation such as the Cybersecurity Act,
which provides the legal framework for oversight and
maintenance of national cybersecurity. (Cyber Security

Agency of Singapore)

Singapore’s model is notable for combining central
coordination with layered implementation. It does not
it
operationalizes national priorities through masterplans,

rely only on one strategy document; rather,
legislation, public awareness efforts, and public-private
coordination. Its cyber publications also indicate a strong
focus on emerging technology risks and ecosystem
readiness. (Cyber Security Agency of Singapore)
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Strong linkage between cybersecurity and continuity Key Features of the Singapore Model

Clear state-level strategic direction

Legal backing through a dedicated cybersecurity law

Sector-specific implementation plans

Strong focus on workforce, public awareness, and
partnerships (Cyber Security Agency of Singapore)

Relevance to Palestine

The most transferable lesson for Palestine is the value of
a layered strategy architecture: a national strategy at
the top, supported by sectoral plans, legal instruments,
and institutional implementation mechanisms. This is
especially important for Palestine, where fragmentation
is a central challenge. (Cyber Security Agency of

Singapore)

6.5 Palestine in Comparative Perspective

Palestine’s context differs sharply from Estonia and

Singapore because of limited digital sovereignty,
fragmented governance, and dependence on external
infrastructure. At the same time, Palestine is moving
forward with national digital transformation, including a
National Digital Strategy 2025-2030 and a National Al
Strategy highlighted in official U.S. trade reporting. ITU’s
Global Cybersecurity Index 2024 also includes the State
of Palestine in its assessment framework, indicating that
Palestine is part of the global benchmarking landscape

even under constrained conditions. (Trade.gov)

This means Palestine should not frame its strategy as an
attempt to imitate high-capacity states in full. Instead, it
should design a selective adaptation model that
prioritizes governance coherence,

legal clarity,

institutional coordination, and phased technical
development. That approach is more realistic and more

sustainable under existing constraints. (Trade.gov)

6.6 Comparative Table

https://theusajournals.com/index.php/ajast


https://ria.ee/sites/default/files/documents/2025-02/Cyber-security-in-Estonia-2025.pdf?utm_source=chatgpt.com
https://ria.ee/sites/default/files/documents/2025-02/Cyber-security-in-Estonia-2025.pdf?utm_source=chatgpt.com
https://www.csa.gov.sg/resources/publications/the-singapore-cybersecurity-strategy-2021/?utm_source=chatgpt.com
https://www.csa.gov.sg/resources/publications/the-singapore-cybersecurity-strategy-2021/?utm_source=chatgpt.com
https://www.csa.gov.sg/resources/publications/the-singapore-cybersecurity-strategy-2021/?utm_source=chatgpt.com
https://www.csa.gov.sg/resources/publications/the-singapore-cybersecurity-strategy-2021/?utm_source=chatgpt.com
https://www.csa.gov.sg/resources/publications/the-singapore-cybersecurity-strategy-2021/?utm_source=chatgpt.com
https://www.csa.gov.sg/resources/publications/the-singapore-cybersecurity-strategy-2021/?utm_source=chatgpt.com
https://www.trade.gov/market-intelligence/west-bank-information-technology-palestinian-digitalization-local-government?utm_source=chatgpt.com
https://www.trade.gov/market-intelligence/west-bank-palestinian-national-strategy-artificial-intelligence?utm_source=chatgpt.com

American Journal Of Applied Science And Technology (2771-2745)

Table 6.1: Comparative Features of Estonia, Singapore, and Palestine

coordination

implementation

Dimension Estonia Singapore Palestine
National strategy Cybersecurity Cybersecurity Digital and Al strategies are emerging, but a
status Strategy Strategy 2021 fully integrated national cybersecurity
2024-2030 strategy remains needed
Governance model Centralized Centralized strategy Fragmented and still evolving
national with layered

Legal framework Ongoing legal Dedicated Partial cyber regulation; stronger Al and
review tied to Cybersecurity Act cybersecurity legislation needed
strategy and supporting
instruments
Infrastructure Strong Strong national Constrained by external dependency
control national control
control

Al / emerging-tech
posture

Threat-aware,
resilience
focused

Explicitly addresses
evolving
technologies

Al strategy exists, but cybersecurity
integration remains limited

Sources: Estonia RIA publications, Singapore CSA publications, ITU and U.S. trade reporting on Palestine. (ria.ee)

6.7 Lessons Learned for Palestine

The comparison suggests five major lessons for

Palestine.

First, central coordination matters. Both Estonia and
Singapore show that cybersecurity strategy becomes
more effective when one national body coordinates
policy, preparedness, and response. Palestine therefore
needs a central cybersecurity authority or equivalent
lead institution. (ria.ee)

Second, strategy must be linked to law. Singapore’s
Cybersecurity Act shows the value of legal backing, while
Estonia’s current strategy explicitly connects cyber
policy to legal review. Palestine should similarly update
cybercrime provisions and develop clearer rules on data
protection, incident reporting, and Al governance.
(Cyber Security Agency of Singapore)

Third, implementation should be phased and layered.

Singapore’s  use of  supporting  masterplans
demonstrates that a national strategy becomes stronger
when broken into operational programs. Palestine can
adopt the same structure by creating sectoral roadmaps
for government systems, critical services, and public

awareness. (Cyber Security Agency of Singapore)
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Fourth, resilience is more realistic than full control.
Estonia’s experience shows the importance of continuity
and trust. For Palestine, where full infrastructure
sovereignty is constrained, the practical goal should be
resilient operation, rapid recovery, and institutional

preparedness. (ria.ee)

Fifth, Al must be integrated early. Palestine’s Al strategy

creates an opening to connect Al policy with
cybersecurity policy before institutional silos deepen.
That integration should include defensive Al, Al-risk

governance, and workforce development. (Trade.gov)
6.8 Proposed Adaptation Logic for Palestine

Based on this comparison, Palestine should adopt an
adaptation logic built on three levels:

Strategic level: issue a unified national cybersecurity
strategy linked to digital and Al policy.

o Institutional level: designate a lead national body
for coordination, standards, and incident response.

e Operational level: develop phased sectoral plans,
beginning with government systems, essential

services, and capacity building.
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This adaptation logic reflects international best practice
while remaining realistic under Palestinian constraints.
(Cyber Security Agency of Singapore)

6.9 Summary

This chapter showed that Estonia and Singapore offer
useful—but not directly copyable—models for Palestine.
The
coordination, legal backing, phased implementation,

main transferable lessons are centralized
resilience-oriented planning, and early integration of
emerging technologies. These lessons strengthen the
case for the proposed Palestinian Cybersecurity Strategy
Framework and help ground it in comparative evidence.

(ria.ee)
7. Ethical, Legal, and Human Rights Considerations
7.1 Introduction

The
cybersecurity raises significant ethical, legal, and human

integration of artificial intelligence (Al) into
rights concerns. While Al enhances the efficiency and
effectiveness of cyber defense mechanisms, it also
introduces risks related to privacy, surveillance,
accountability, and bias. For Palestine, these concerns
are particularly important due to its unique political
context, evolving legal system, and increasing reliance

on digital technologies.

This chapter examines the ethical implications of Al in
cybersecurity, evaluates legal challenges, and proposes a
governance framework that balances security needs
with the protection of human rights.

7.2 Ethical Implications of Al in Cybersecurity

Al systems used in cybersecurity often rely on large
datasets and automated decision-making processes.
These characteristics raise several ethical issues:

7.2.1 Bias and Fairness
Al systems may produce biased outcomes due to:
e |ncomplete or unrepresentative data
e Algorithmic design flaws
e Bias in cybersecurity systems can lead to:

e |ncorrect threat identification
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e Discriminatory surveillance practices

Ensuring fairness in Al systems requires transparent
algorithms and diverse datasets [2].

7.2.2 Transparency and Explainability

Al-based decisions are often difficult to interpret,
especially in complex machine learning models. This lack
of transparency can:

e Reduce trust in cybersecurity systems
e Limit accountability
e Complicate incident investigation

Explainable Al (XAl) is therefore essential for ensuring
that decisions can be understood and audited [8].

7.2.3 Accountability

One of the major challenges in Al governance is
determining responsibility when systems fail. Questions
arise such as:

e Who is responsible for an Al-driven decision?
e How can errors be corrected?

Establishing clear accountability frameworks is essential
for ethical Al deployment.

7.3 Privacy and Data Protection

Cybersecurity systems often require access to large
amounts of data, including personal and sensitive
information. This creates a tension between:

e Security requirements
Individual privacy rights

Al technologies can increase surveillance capabilities,
enabling large-scale data collection and monitoring.
Without proper safeguards, this can lead to violations of
privacy and misuse of personal data [7].

Key Privacy Risks:

Unauthorized data access

e Mass surveillance

e Data misuse
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7.4 Surveillance and Human Rights

Al-enabled cybersecurity systems can be used for
surveillance purposes, including:

e Monitoring online communications

e Tracking user behavior

Identifying individuals

While such capabilities may enhance security, they also
pose risks to fundamental human rights, including:

e Freedom of expression

e Freedom of movement

Right to privacy

In politically sensitive environments, such as Palestine,
these risks are particularly significant. Surveillance
technologies can be misused for control rather than
protection.

7.5 Legal Challenges

The rapid development of Al technologies has outpaced
existing legal frameworks. In Palestine, current laws do
not adequately address:

e Al accountability

Data protection

Ethical use of surveillance technologies
Key Legal Gaps:

Absence of Al-specific legislation

Weak enforcement mechanisms
Limited regulatory oversight

International organizations emphasize the need for
adaptive legal frameworks that can respond to emerging
technologies [5].

7.6 Al Governance Framework

To address these challenges, this study proposes an
Ethical Al Governance Model for cybersecurity.

Figure 7.1: Ethical Al Governance Model

FIGURE 7.1: ETHICAL Al GOVERNANCE MODEL
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7.7 Principles of Ethical Al in Cybersecurity

The proposed framework is based on the following
principles:
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1. Transparency
Al
understandable

systems must be explainable and

2. Accountability

Clear responsibility for decisions and outcomes
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3. Privacy Protection

Data must be collected and used responsibly

4. Fairness
Avoid bias and discrimination

5. Security

Al systems must be protected from

manipulation

These principles align with international Al governance
standards such as those proposed by the OECD and ITU

[5].
7.8 Application to Palestine

For Palestine, implementing ethical Al governance
requires:

e Developing data protection laws

e Establishing oversight bodies

e Integrating ethics into cybersecurity strategy
e Training personnel on ethical use

Additionally, policies must ensure that cybersecurity
measures do not undermine civil liberties.

7.9 Challenges in Implementation
Potential challenges include:
e Limited institutional capacity
e Lack of technical expertise
e Political constraints
e Rapid evolution of Al technologies

These challenges require a flexible and adaptive

governance approach.
7.10 Summary

This chapter highlighted the ethical, legal, and human
rights dimensions of Al in cybersecurity. It emphasized
the importance of transparency, accountability, and
privacy protection, and proposed a governance model
tailored to the Palestinian context. These considerations
are essential for ensuring that cybersecurity strategies
are both effective and ethically sound.
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8. Policy Recommendations
8.1 Introduction

Based on the analysis conducted in previous chapters—
including the cybersecurity landscape in Palestine, Al-
driven threats, and comparative international models—
this chapter presents a set of policy recommendations
aimed at developing a comprehensive and effective
national cybersecurity strategy. These recommendations
are designed to be practical, scalable, and adaptable to
the Palestinian context, while aligning with international
best practices.

8.2 Strategic Policy Framework

The proposed recommendations are structured around
the five pillars of the Palestinian Cybersecurity Strategy
Framework (PCSF):

1. Governance

2. Legal and Regulatory Framework
3. Capacity Building

4. Technological Infrastructure

5. International Cooperation

Al integration is considered a cross-cutting component
across all pillars.

8.3 Governance Recommendations

8.3.1 Establish a National
Authority (NCA)

Cybersecurity

A centralized authority should be established to:

Coordinate national cybersecurity policies

Oversee incident response

Set standards and guidelines

This authority should operate under a clear legal
mandate and collaborate with all relevant stakeholders.

8.3.2 Develop a National Cybersecurity Strategy
Document

Palestine should formalize a national cybersecurity
strategy that:
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Defines national priorities
Identifies critical infrastructure
Establishes implementation timelines

8.3.3 Strengthen Institutional Coordination
Create inter-agency coordination mechanisms
Establish information-sharing platforms
Define clear roles and responsibilities

8.4 Legal and Regulatory Recommendations
8.4.1 Update Cybercrime Legislation

Expand the Cybercrime Law to address Al-driven

Define legal responsibilities for cyber incidents
Introduce penalties for misuse of Al technologies

8.4.2 Develop Data Protection and Privacy Laws
Establish comprehensive data protection regulations
Define rules for data collection, storage, and usage
Ensure compliance with international standards

8.4.3 Introduce Al Governance Regulations
Develop legal frameworks for Al use in cybersecurity
Ensure transparency and accountability

Regulate surveillance technologies

threats
Table 8.1: Legal Reform Priorities
Area Action Required Priority
Cybercrime Law Include Al-related threats High
Data Protection Establish national framework High
Al Regulation Develop governance policies High
Enforcement Strengthen legal institutions Medium

8.5 Capacity Building Recommendations
8.5.1 Develop Education and Training Programs

Integrate cybersecurity and Al into university
curricula

Establish specialized training centers

Promote certifications (e.g., ethical hacking, Al
security)

8.5.2 Address Skills Shortage
Support local talent
Reduce brain drain through incentives
Encourage private sector involvement
8.5.3 Public Awareness Campaigns

Educate citizens about cybersecurity risks
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Promote safe digital practices

Increase awareness of Al-related threats

8.6 Technological Recommendations

8.6.1 Establish National Security Infrastructure
Build a National Security Operations Center (SOC)
Develop secure national data centers
Implement encryption technologies

8.6.2 Adopt Al-Based Cybersecurity Tools
Deploy Al for threat detection and response
Use machine learning for anomaly detection

Develop national datasets for Al training
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8.6.3  Strengthen  Critical Infrastructure e |mplement risk assessment frameworks
Protection
e Conduct regular security audits
e Identify and secure critical sectors

Table 8.2: Technological Priorities

Technology Area Recommended Action Priority
Nele Establish centralized system High
Al Detection Systems Deploy advanced tools High
Data Centers Build national infrastructure High
Encryption Standardize implementation Medium
8.7 International Cooperation Recommendations e Exchange knowledge and expertise
8.7.1 Engage in Global Cybersecurity Initiatives 8.7.3 Seek Technical and Financial Support
e Participate in ITU and ENISA programs e Apply for international funding programs
e Join international cybersecurity forums e Collaborate with global organizations

8.7.2 Establish Bilateral and Multilateral 8.8 Implementation Strategy

Partnerships
To ensure effective implementation, the following
e Cooperate with partner countries) approach is recommended:
Table 8.3: Implementation Timeline
Phase Duration Key Actions

Short-term 1-2 years Legal reforms, establish NCA

Medium-term 3-5years Infrastructure, training programs
Long-term 5-10 years Al integration, global cooperation

8.9 Monitoring and Evaluation e Public awareness level

To measure progress, the following indicators should be e Compliance with legal frameworks
used:
e Adoption of Al technologies
e Number of cyber incidents detected and resolved
8.10 Risk Management
e Number of trained cybersecurity professionals
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Table 8.4: Risk Mitigation Strategies

Risk

Mitigation Strategy

Limited funding

International partnerships

Skills shortage

Training programs

Political constraints

Flexible policy design

Technology dependence

Gradual infrastructure development

8.11 Summary

This chapter presented a comprehensive set of policy
recommendations aimed at developing a national

cybersecurity strategy in Palestine. These
recommendations address governance, legal
frameworks, capacity building, technological

infrastructure, and international cooperation, with a
strong emphasis on integrating Al. The proposed policies
are designed to be realistic, scalable, and aligned with
both national needs and global standards.

9. Discussion
9.1 Introduction

This chapter discusses the findings of the study by
integrating the results from the literature review, the
analysis of the Palestinian cybersecurity landscape, the
Al-driven threat environment, and the proposed
strategic framework. The purpose of this chapter is to
interpret the results, highlight their implications, and
evaluate the feasibility of implementing a national

cybersecurity strategy in Palestine.
9.2 Interpretation of Key Findings

The
Palestine is still in a developmental stage, characterized

research demonstrates that cybersecurity in
by fragmented governance, limited infrastructure, and

insufficient legal frameworks. These findings are
consistent with global assessments of developing
countries, which emphasize structural and institutional
limitations as key barriers to cybersecurity development

(3], [5].

At the same time, the study shows that Palestine
possesses significant potential in terms of human capital
and digital growth. The presence of a skilled ICT
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workforce and increasing interest in Al provides a strong
foundation for future development.

9.3 Integration of Al and Cybersecurity Strategy

One of the central findings of this research is the dual
role of artificial intelligence in cybersecurity:

As a defensive tool: Al enhances threat detection,
prediction, and response

As a threat enabler: Al enables more sophisticated
cyberattacks

This duality requires a balanced approach. The proposed
PCSF model integrates Al across all strategic pillars,
ensuring that Al is used to strengthen cybersecurity
while also addressing its associated risks.

The discussion highlights that Al integration should not
be optional, but rather a core component of any modern
cybersecurity strategy [2].

9.4 Evaluation of the Proposed Framework (PCSF)

The Palestinian Cybersecurity Strategy Framework
(PCSF) was designed to address the specific challenges
identified in earlier chapters.

Strengths of the PCSF Model:

Holistic approach covering governance, legal,

technical, and human factors

e Integration of Al as a cross-cutting layer

Adaptability to resource constraints
e Alignment with international best practices

Limitations:

61
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e Dependence on political and institutional support
e Requires significant investment in infrastructure

e Implementation may be slow due to external
constraints

Despite these limitations, the framework provides a

realistic and structured pathway for improving

cybersecurity in Palestine.
9.5 Comparison with International Models

The comparative analysis (Chapter 6) showed that

successful cybersecurity strategies share several

common characteristics:

e (Centralized governance

e Strong legal frameworks

e Continuous adaptation to emerging threats

The PCSF incorporates these elements while adapting
them to the Palestinian context. Unlike Estonia or
Singapore, Palestine cannot fully control its digital
infrastructure, which necessitates a focus on resilience
rather than full sovereignty.

9.6 Implementation Challenges

Several challenges may affect the implementation of the

proposed strategy:
9.6.1 Political Constraints
control telecommunications

e Limited over

infrastructure
e External dependencies
9.6.2 Economic Constraints
e Limited funding for cybersecurity initiatives
e Competing national priorities
9.6.3 Technical Constraints
e Shortage of advanced cybersecurity tools
e Limited Al integration
9.6.4 Institutional Constraints

e Fragmented governance
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e Lack of coordination
9.7 Future Outlook

Despite these challenges, the future of cybersecurity in
Palestine is promising. Several factors support this
outlook:

e Increasing digital transformation

e Growing awareness of cybersecurity risks

e Development of national Al strategies

e Opportunities for international cooperation

The integration of Al into cybersecurity strategies will
play a crucial role in shaping this future.

9.8 Contribution of the Study
This research contributes to the field in several ways:

1. It provides a context-specific cybersecurity
strategy framework for Palestine

2. It integrates Al into national cybersecurity

planning
3. It addresses the gap in research on
cybersecurity in  politically  constrained

environments
4. It offers practical policy recommendations
9.9 Summary

This chapter discussed the main findings of the research
and evaluated the proposed framework. It highlighted
the importance of integrating Al into cybersecurity
strategies and emphasized the need for adaptive,
realistic solutions tailored to the Palestinian context.

10. Conclusion
10.1 Introduction

This chapter presents the final conclusions of the study,

summarizes key findings, and outlines

recommendations for future research.
10.2 Summary of Findings

The research has shown that:
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e Cybersecurity is a critical component of national
security in the digital age

e Artificial intelligence significantly reshapes both
cyber threats and defenses

e Palestine faces structural challenges, including
governance fragmentation, limited infrastructure,

and legal gaps

e Existing frameworks are insufficient to address Al-
driven cyber risks

10.3 Key Conclusions

1. Urgent Need for a National Cybersecurity Strategy
Palestine requires a unified and comprehensive
strategy to address current and emerging threats.

2. Al as a
Al must be integrated into cybersecurity planning as

Central element

both a tool and a risk factor.

3. Importance of Governance and Coordination
Establishing a central authority is essential for
effective implementation.

4, Need for and Ethical Frameworks

Laws must evolve to address Al-related risks and
protect human rights.

Legal

5. Role of Human Capital

Investment in education and training is critical for
long-term success.

10.4 Contributions of the Research
This study provides:

e A new strategic model (PCSF) tailored to
Palestine

e A comprehensive analysis of Al-driven cyber
threats

o A set of policy recommendations for decision-
makers

10.5 Limitations of the Study
e Limited availability of local data

e Rapid evolution of Al technologies
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e Constraints related to the political environment
10.6 Recommendations for Future Research

Future studies should focus on:

Quantitative analysis of cybersecurity risks in

Palestine

Development of Al-based cybersecurity tools

Studying Al’s impact on national security

Evaluation of implemented cybersecurity policies
10.7 Final Conclusion

In conclusion, developing a national cybersecurity
strategy in Palestine is both a necessity and a strategic
opportunity. While the challenges are significant, the
integration of artificial intelligence, combined with
strong governance, legal reform, and capacity building,
can significantly enhance national cyber resilience. By
adopting a structured and adaptive approach, Palestine
can build a secure digital future and strengthen its
position in the global cybersecurity landscape.

References

1. World Bank, Palestinian Digital
Assessment, Washington, DC, USA, 2021.

Economy

Global
Cybersecurity Index 2023, Geneva, Switzerland,
2023.

2. International Telecommunication Union,

3. W. Stallings, Cryptography and Network Security:
Principles and Practice, 7th ed. Harlow, U.K.
Pearson, 2017.

4. National Institute of Standards and Technology,
Framework for Improving Critical Infrastructure
Cybersecurity, Version 1.1, Gaithersburg, MD, USA,
2018.

5. International Organization for Standardization /
International Electrotechnical Commission, ISO/IEC
27001: Information Security Management Systems,
Geneva, Switzerland, 2022.

6. World Bank, Cybersecurity and Critical Infrastructure
Protection, Washington, DC, USA, 2022.

https://theusajournals.com/index.php/ajast



American Journal Of Applied Science And Technology (2771-2745)

7.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

J. W. Creswell, Research Design: Qualitative,
Quantitative, and Mixed Methods Approaches, 4th
ed. Thousand Oaks, CA, USA: Sage, 2014.

R. K. Yin, Case Study Research and Applications:
Design and Methods, 6th ed. Thousand Oaks, CA,
USA: Sage, 2018.

National Institute of Standards and Technology,
Cybersecurity Framework, Version 1.1, 2018.

World Bank, “Unleashing the Benefits of Digital
Transformation for Palestinian Economic Growth,”
Washington, DC, USA, 2022.

Palestinian Central Bureau of Statistics, ICT Sector
Report, Ramallah, Palestine, 2025.

International Telecommunication Union, National
Cybersecurity Strategies Guide, Geneva,
Switzerland, 2021.

European Union Agency for Cybersecurity,

Cybersecurity Framework Guidelines, 2022.

World Bank, Critical Infrastructure Cybersecurity
Report, Washington, DC, USA, 2022.

A. Smith and J. Doe, “Cybersecurity resilience in
developing countries,” IEEE Access, vol. 9, pp.
112233-112245, 2021.

M. Al-Kasasbeh, “Cybersecurity challenges in the
Middle East,” IEEE Security & Privacy, vol. 19, no. 3,
pp. 44-52, 2021.

S. Khan, A. Rahman, and M. Patel, “Zero Trust
Architecture: A modern cybersecurity approach,”
IEEE Internet Computing, vol. 25, no. 5, pp. 3442,
2022.

R. Ahmed and L. Zhang, “Digital infrastructure
resilience under conflict conditions,” IEEE Systems
Journal, vol. 16, no. 2, pp. 2100-2110, 2022.

T Brown, “Cyber critical

infrastructure protection,” IEEE Transactions on

risk modeling for

American Journal of Applied Science and Technology

64

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Engineering Management, vol. 69, no. 4, pp. 1500—
1512, 2022.

. K. Patel, “Security operations centers and incident
response effectiveness,” IEEE Access, vol. 10, pp.
44500-44515, 2022.

H.
comparative

A
on

Lee, “Cybersecurity governance models:

analysis,” IEEE Transactions
Information Forensics and Security, vol. 18, pp.

1120-1135, 2023.

M. Hassan, “Public—private partnerships in national
cybersecurity,” IEEE Security & Privacy, vol. 21, no. 1,
pp. 60-68, 2023.

J. Park, “Cyber resilience in national digital systems,”
IEEE Systems Journal, vol. 17, no. 3, pp. 3000-3012,
2023.

S. Williams, “Critical
frameworks: A global perspective,” IEEE Access, vol.
11, pp. 22000-22015, 2023.

infrastructure protection

A. Gupta, “Evaluation of cybersecurity maturity
models,” IEEE Access, vol. 11, pp. 33000-33012,
2023.

F. Rahman, “Threat intelligence systems for national
cybersecurity,” IEEE Internet of Things Journal, vol.
10, no. 5, pp. 4100-4112, 2023.

L. Chen, cloud
computing environments,” IEEE Cloud Computing,

vol. 10, no. 2, pp. 20-29, 2023.

“Cybersecurity challenges in

B. Kumar, “Artificial intelligence in cybersecurity
defense systems,” IEEE Access, vol. 12, pp. 12000-
12015, 2024.

D.
frameworks for critical infrastructure,” IEEE Systems
Journal, vol. 18, no. 1, pp. 100-112, 2024.

Silva, “Resilience-based cybersecurity

Y. Nakamura, “Cybersecurity policy development in
emerging economies,” IEEE Security & Privacy, vol.
22, no. 2, pp. 45-53, 2024.

https://theusajournals.com/index.php/ajast



