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ABSTRACT : The Dark Web is a hidden part of the global network that provides an anonymous environment,
enabling users to interact away from the scrutiny of authorities and traditional search engines. While it has
legitimate uses, such as protecting privacy in oppressive regimes, it is also a fertile ground for illegal activities
such as cybercrimes, drug trafficking, and trade in stolen data. This study aims to analyze the risks of the Dark
Web and its societal impact while shedding light on the motives driving users to engage with it. The study also
offers a comprehensive framework of preventive and technical measures for individuals and organizations to
mitigate these risks. The research employs analytical and descriptive methodologies, drawing on a review of prior
studies, case analysis, and the role of modern technologies like artificial intelligence in combating illegal
activities. It includes practical recommendations to enhance digital awareness and build effective protection
strategies. The findings emphasize the importance of societal awareness and international collaboration in
reducing engagement with the Dark Web, focusing on the development of advanced technologies to monitor
suspicious activities and achieve a safer digital environment.
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I. INTRODUCTION

With the acceleration of technological development and the spread of the Internet as an integral part of
our daily lives, the digital world has become a multidimensional environment that goes beyond the limits of
traditional uses. In this context, the Dark Web has emerged as one of the pillars of this hidden world that cannot
be accessed through traditional search engines or regular browsers [1]. The Dark Web is characterized by its
ability to provide a high level of privacy and anonymity, making it a haven for some legitimate uses, such as
protecting freedom of expression in countries that suffer from restrictions on the Internet. However, on the other
hand, the Dark Web is a fertile environment for illegal and multi-risk activities. It has turned into a black market
in which cybercrimes are practiced, such as data theft, drug and weapons trafficking, in addition to its exploitation
as a platform for exchanging information and malware that threaten individuals and institutions alike. These risks
are not limited to security aspects only, but extend to include social, economic and moral dimensions, which
makes understanding and dealing with this hidden world an urgent necessity in our modern era. This study aims
to provide a comprehensive understanding of the Dark Internet, in terms of its nature and access mechanisms,
with a focus on analyzing the motivations that drive individuals to engage in it. It also highlights the risks
associated with it and its impact on individuals and society, while providing a comprehensive framework for
preventive and awareness-raising measures that contribute to reducing engagement in this dangerous world [2].
By reviewing previous research and studying real cases, the study addresses the role of advanced technology such
as artificial intelligence in combating illegal activities on the Dark Internet, while proposing practical solutions
that enhance digital awareness and achieve a safe digital environment. This research comes not only to increase
academic understanding of the Dark Internet, but also to be an awareness tool that helps individuals and
institutions take proactive steps to reduce its risks and enhance protection in cyberspace [3, 4]. The importance of
study can be concluded as: Highlighting the security, social and legal risks associated with engaging in the dark
internet. Raising awareness among users, especially young people, about the dangers of the dark internet and how
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to protect themselves. Providing technical and awareness solutions to limit individuals' engagement in activities
related to this field. In additional, the study objectives: Understanding the nature of the dark internet and the
mechanisms for accessing it. Identifying the most prominent risks associated with using the dark internet, such as
cybercrimes, hacking, and exposure to malicious data. Analyzing the motives that make individuals engage in the
dark internet. Developing a comprehensive framework for preventive and awareness measures to reduce the risk
of engaging in dark internet activities.

11 LITERATURE REVIEW
e The Dark Web and its importance in the digital world

The Dark Web is a hidden part of the Internet that cannot be accessed through traditional search engines
or regular browsers. Accessing it requires the use of special programs such as Tor or I12P, which provide a high
level of anonymity and privacy protection. The Dark Web is characterized by its closed environment, where the
identity of users and their activities remain anonymous, making it a suitable platform for many uses, whether
legitimate or illegitimate. Although the Dark Web is often associated with illegal activities such as cybercrime,
drug trafficking, and stolen data trading, it does have some potential benefits. It is used by journalists and activists
in countries with severe restrictions on freedom of expression as a means of communicating securely away from
censorship. Thus, the Dark Web represents a double-edged sword, as it provides tools for privacy and security,
but at the same time opens the door to criminal activities [5-7].

e The difference between the dark web and regular uses of the internet
The internet consists of three main parts, as shown in the following figure:

Understanding Internet Layers: Surface, Deep, and Dark Web

Deep Web (}7 4
)] oBa :

Databases - &= 1
’ Internet |

Usage [

- Anonymity
Bank Accounts - - lllegal Activities

Email Communications - -

'~ Legitimate Uses

r- Search Engine Indexed
'~ Social Media & News Sites

Figure 1: Understanding internet Layers: Surface, deep, and Dark Web.

1. Surface Web:
e Includes sites that can be accessed directly using traditional browsers such as Google Chrome and
Firefox.
e These sites are indexed by search engines, and include platforms such as social media, news sites, and
online stores.
2. Deep Web:
* Includes unindexed content such as databases, bank accounts, and email correspondence.
e Used for daily activities that require login or private data.
e Itislegal and secure, and constitutes the largest part of the internet.
3. Dark Web:
* A small part of the deep internet that can only be accessed via special software.
e It is characterized by a high level of anonymity, and is used to exchange information or activities that
require complete confidentiality.
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« It is mainly associated with illegal activities, but it is also used in some legitimate cases such as secure
communication for journalists and whistleblowers.
The dark internet appears as a mysterious part of the digital world, with enormous potential but serious
challenges and risks that require study and analysis to understand them and develop effective mechanisms to deal
with them [7, 8].

e  Motives and Risks
1. Motives of Individuals to Use the Dark Web
1. Curiosity:
Curiosity is one of the strongest motivations that drives individuals to explore the dark web. Often individuals
seek to discover this hidden part of the internet in search of the unknown or to understand how it works. This
curiosity is often ill-considered and may lead users to great risks, exposing them to many illegal activities that
may be difficult to get out of once they engage in them.
2. Quick Profit
Some individuals seek quick financial gain, which may lead them to the dark web, where they can find black
markets to buy and sell illegal products such as drugs, weapons, and stolen data. In some cases, individuals are
able to make huge profits by engaging in criminal activities such as hacking or cyber fraud, making quick profit
one of the main incentives for this category of users.
3. Privacy and Identity Protection:
Anonymity and privacy are one of the main reasons for using the dark web. In some countries with heavy internet
censorship or restrictions on freedom of expression, users are looking for safe and anonymous ways to
communicate and search without fear of government or internet companies monitoring. Software such as Tor is a
popular tool used to bypass censorship and enjoy freedom of expression and digital privacy [6].
2. Security, social and legal risks
Figure 2 Below illustrates the risk map associated with the dark web.
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Security Risks

Social Risks

Risks involving
cyber attacks,
malware, and data
theft

Risks of legal
liability and
prosecution

Risks affecting
personal
relationships and
ethical behavior

Figure 2: Illustrates the risks associated with the dark web.

1. Security risks:

e Cyber-attacks: Dark web users are constantly exposed to malware attacks such as viruses and spyware
that may lead to the leakage of personal data or spying on activities.

*  Malware: Since the dark web is an uncontrolled environment, many malwares and viruses are circulating
that are capable of hacking systems, exposing individuals and organizations to significant risks in terms
of cyber theft and data hacking.

e Data theft: The dark web facilitates the circulation of stolen data such as credit card numbers, email
accounts and sensitive personal information, exposing individuals to the risks of cyber fraud and financial
theft [5].
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2. Social Risks:

* Impact on Personal Relationships: Engaging in illegal activities on the dark web can lead to loss of trust
from friends and family, as well as the rupture of social relationships.

*  Addiction to illegal activities: Some people find themselves addicted to illegal activities, such as online
gambling or searching for prohibited content, which affects their mental health and isolates them from
society.

*  Engaging in Immoral Activities: The dark web can expose individuals to communities that justify
immoral activities, such as child exploitation or hate speech, leading to serious social impacts.

3. Legal Risks:

e Legal Liability: Many activities on the dark web are illegal, such as buying or selling drugs, weapons,
stolen data, and malware. Engaging in these activities can expose individuals to legal accountability,
including criminal charges and prison sentences.

*  Legal Prosecution: Many countries are working to strengthen their laws to combat criminal activities on
the dark web, and legal investigations can lead to the tracking down and prosecution of criminals. This
exposes individuals who engage in these activities to legal prosecution, causing them significant legal
problems.

The dark web is a combination of opportunities and risks. While it offers useful features in protecting
privacy and freedom of expression, it poses significant security, social and legal threats to individuals and society.
It is essential for individuals to be aware of the motivations that may lead them to engage in this dark field, as
well as the risks they may be exposed to if they do not handle it carefully [4, 9].

e Access mechanisms
It’s important to know how to access the dark web (Tor browser, communication protocols), as well as

How it works.

1. Tor browser (The Onion Router):

The Tor browser is the most popular tool for accessing the dark web. Tor relies on a network of servers
distributed around the world, which hide the user's identity through multi-layer encryption, ensuring that the user's
data passes through several points or nodes before reaching the final destination.

*  Work Theory

When a user uses the Tor browser to access the dark web, connection requests to the internet are encrypted
in three different stages:

1. First encryption: The request is sent to a primary server or the first node, where it is encrypted again.

2. Second encryption: The request is sent to the second node, which removes the encryption layer but does

not allow the original source of the request to be known.

3. Third encryption: The request is sent to the third node, which is the final server that sends the request to
the dark web site.

In this way, the original source of the connection is hidden, making it difficult to track online activities.

e Private domain. onion

Websites on the dark web often have the onion extension, which can only be accessed via the. Tor browser.
This domain is used to ensure that sites are highly protected and subject to high privacy [3, 10].

e Communication Protocols Used
e 2P (Invisible Internet Project):
12P is another alternative to the Tor network, and is a protocol dedicated to providing encrypted anonymous
communications over the Internet. I2P uses a similar principle to Tor in hiding the user’s identity by routing data
through a network of distributed servers.
I2P has a greater focus on internal browsing that allows users to build secure and anonymous
communication networks over the dark web.
e Freenet
It is also a network dedicated to anonymous communication over the Internet. Freenet provides access
to distributed content in a decentralized manner, and allows users to upload and share content in complete
confidentiality. Freenet does not require additional configuration to use, making it one of the simplest options for
accessing the dark web.
e  Analysis of the techniques used to hide identity
Figure 3 shown the following facilitates the process of understanding the anonymity techniques in the
dark web.
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Technologies for Anonymity on the Dark Web
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Figure 3. Shows the anonymity techniques in the dark web.
1. Encryption:
Encryption is the basic technology that the dark web relies on to hide the identity of users and ensure the security
of communication. Encryption transforms data into a format that can only be read with the correct encryption key.
In the case of Tor, multi-layer encryption is used to ensure that each node in the network only knows the node
before it and the node after it, protecting the user’s identity.
2. Hiding the IP Address:

One of the most effective aspects of anonymity on the dark web is hiding the IP address, which is the
address that can be traced to determine the user’s location. With networks like Tor and 12P, connection requests
are sent through multiple nodes distributed in different geographical locations, causing the IP address to change
each time the request passes through a new node. This ensures that the user’s identity and geographical location
are hidden [11].

3. Hiding the geographic location:

By using multi-layer routing techniques and distributing nodes in different parts of the world, the user’s
geographic location is effectively hidden. Even if the connection is intercepted by third parties, they will not be
able to determine the user’s actual location, providing a high level of protection.

4. Hiding Data via VPN (Virtual Private Network)

Users can also use VPNs with Tor or I2P to add an additional layer of encryption and identity protection.
VPNs allow users to connect to the Internet via anonymous servers, making it difficult to trace the source of the
connection. When combined with Tor, users gain a high level of security and protection against spying.

5. Hiding traffic through stealth technologies:

Some sites and systems on the dark web use advanced technologies to hide electronic traffic. For
example, techniques such as Steganography can be used, which allows data to be hidden inside harmless files
such as images or videos. These techniques add an additional layer of secrecy, making it difficult to track users’
digital activities.

The dark web takes advantage of a range of advanced technologies that ensure anonymity and privacy
protection for its users. By using programs such as Tor and 12P, as well as advanced encryption and address
masking techniques, users can access this hidden part of the Internet out of sight. However, despite these benefits
in protecting privacy, these technologies also provide opportunities for illegal activities, which requires careful
supervision and a deep understanding of these technologies to reduce the risks associated with them [2].

e Preventive Measures:
By implementing the following measures, the expected result is a gradual decrease in the risks of the
dark internet, and society will transform into a safer and more aware digital environment, where individuals have
the ability to protect themselves and face digital challenges with confidence, as shown in Figure 4.
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Strategies for Mitigating Dark Web Risks
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Figure 4. Preventive measures against the dark web.

1. The importance of electronic education and raising awareness among young people about the risks of the
dark internet

Electronic education is essential for confronting the risks of the dark internet, as it enhances the ability

of individuals, especially young people, to deal with modern technologies with caution. The most important points
to focus on are [1, 12]:

e Raising awareness of potential risks: such as fraud, human trafficking, drug and weapons sales, and
cyber-attacks.

e C(Clarifying the difference between the regular internet and the dark internet: Introducing young
people to the concept of the dark internet and its tools, such as Tor browsers, and why it is more
dangerous than the traditional internet.

e Emphasizing the importance of privacy and security: Providing advice on how to protect personal
data and avoid sharing sensitive information on the internet.

e  Workshops and interactive activities: Providing programs and activities based on interaction, such
as simulating realistic scenarios, so that young people gain practical skills in distinguishing between
reliable and unreliable sources.

2. Building educational programs to increase digital awareness

Education is the first weapon to confront the dark web. It is necessary to have educational programs

targeting all age groups, and taking into account the needs of each segment.

e Integrating digital awareness into curricula: Creating educational materials that introduce students
to the basics of cybersecurity, as well as the importance of strong passwords and mechanisms for
protecting digital accounts.

e  Creating electronic training platforms: Providing specialized courses on digital threats and how to
confront them, with accredited certificates that encourage participation.

e Focusing on educating parents and educators: Educating parents and teachers on how to monitor
children's use of the Internet and guide them in a positive way.

e Collaborating with the private sector: Inviting technology and communications companies to support
educational initiatives by providing technological resources and field training.

3. The role of governments and institutions in addressing the risks of the dark internet

Addressing the dark internet requires joint efforts at the national and international levels, through [13]:

e Enacting legislation and laws: Enacting strict laws that criminalize illegal activities related to the
dark internet, while ensuring privacy rights.

e Developing a strong technical infrastructure: Investing in artificial intelligence technologies to
analyze and monitor suspicious online activities, and developing tools to track down criminal users.
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e Enhancing international cooperation: Cooperating with other countries to prosecute cybercrimes that
transcend national borders, such as human and drug trafficking.

e  Establishing specialized teams: Training specialized teams in cybersecurity to monitor the dark
internet and deal with digital threats effectively.

e Organizing ongoing awareness campaigns: Engaging the media and non-governmental
organizations in spreading awareness about cyber risks across various platforms, including social
media.

2025

e Technical Solutions
By using these technical solutions, the risks associated with the dark web can be reduced, digital security
can be enhanced, and the efficiency of combating illegal activities can be increased [14], by following these steps:

1. Using artificial intelligence technologies to monitor suspicious activities
e Artificial intelligence (Al) is an effective tool in detecting illegal activities on the dark web.
e It can analyze big data in real time, such as digital traffic patterns and user activities.
o Developing advanced algorithms to identify keywords and activities that indicate illegal trade or

cybercrimes.

2. Developing protection and filtering programs that prevent unauthorized access
e  Creating filtering systems that prevent users from accessing suspicious or dangerous sites.
e Using advanced firewalls to enhance network security.
e  Applying DNS Filtering solutions that prevent browsing to unsafe or illegal domains.
3. Analyzing data to predict dark web activities
e Adopting big data analysis techniques to detect patterns and trends associated with cybercrimes.
e Developing tools to predict crimes based on historical data and monitor abnormal activities.
e Leveraging machine learning techniques to improve prediction accuracy and provide proactive
solutions before crimes occur.

I11. LITERATURE SURVEY

Dark Web Dangers, Prevention, and Al Countermeasures. These references cover the core themes of
Dark Web Risks, AI-Driven Detection, and Awareness/Preventive Measures.

1. Studies on Technical Countermeasures and AI-Driven Detection

These studies focus on the advanced technical methods, particularly Artificial Intelligence, used by
researchers and law enforcement to monitor, detect, and analyze illicit activities on Dark Web marketplaces.

Table 1: Table Summarizing Technical and AI Countermeasures.

Study / Author(s) Focus / Key Contribution Relevance to Research

Leveraging Artificial Explores the integration of Al and Directly ~ addresses  the
Intelligence to Combat Illicit Machine Learning (ML) for enhancing risk  "Technical —Measures" and "AI"
Activities on the Dark Web: A  assessment, predicting criminal activities components of your study by reviewing
Descriptive Analytical Study (Rawat,  (e.g., drug trafficking, human trafficking),and how these technologies can be

etal, 2023). [15]

providing proactive notifications to law

enforcement.

weaponized for defense and prediction
against Dark Web crimes.

Scraping the Shadows:
Deep Learning Breakthroughs in
Dark Web Intelligence (De Pascale et
al.,2024). [16]

Investigates advanced automated
web scraping and Natural Language
Processing (NLP), particularly Named Entity
Recognition (NER), to efficiently extract and
classify key information (like product names,
prices, and locations) from unstructured
Darknet Market (DNM) data.

Provides evidence for the
capability of Al to overcome the
anonymity and unstructured nature of the
Dark Web, showing a practical way to
gather threat intelligence.

A Study on Al Driven
Analysis of Dark Web Marketplaces
(Garcia & Martinez, 2020). [17]

Focuses on wusing Al-driven
analysis techniques to scrutinize large datasets
(text, images, transactional records) from
Dark Web marketplaces to reveal hidden
patterns, trends, and anomalies indicative of
criminal behavior.

Supports the argument for
Al's role in predictive analysis and
anomaly detection—a core technical
defense mechanism against sophisticated
cybercrime.

The Role of Artificial

Intelligence in Combating
Cybercrimes:  Opportunities — and
Challenges (2. El-Sayed, H.

M. (2021).[18]

Provides a comprehensive
overview of Al's dual role: its use in defense
(predictive analytics, continuous anomaly
detection, automated incident response) and
its misuse by criminals (e.g., generating
convincing phishing attacks).

Establishes the necessity of
Al in modern cybersecurity frameworks
and grounds the discussion on both the
offensive and defensive potential of the
technology.
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2. Studies on Risks, Societal Impact, and Prevention Frameworks
These studies provide the broader context on Dark Web challenges, its impact on users and society, and
the non-technical awareness/preventive measures required.

2025

Table 2: Summarizing Risks and Motivations.

Study / Author(s)

Focus / Key Contribution

Relevance to Research

The Dark Web:
Challenges and Countermeasures in
Combating Cybercrime (Shaikh et al,
2024).[19]

Examines the multifaceted challenges
faced by law enforcement due to encryption,
limited visibility, and jurisdictional obstacles. It
evaluates legal frameworks and technological
advancements as countermeasures.

Provides a critical review of the
legal and institutional challenges and
supports the need for international
cooperation and legislative action, as
proposed in your framework.

Dark Web Research: Past,
Present, and Future Trends and
Mapping to Sustainable Development
Goals (SDG) (Sahu et al.2023). [20]

Identifies key research clusters (e.g.,
cybercrime, malware, drug trafficking, Al) and
delves into the psychological motivations driving
individuals toward illegal Dark Web activities.

Directly addresses the objective
of "Analyzing the motives" and frames the
problem within a broader societal impact
(SDGs), justifying the need for targeted
awareness campaigns.

Cybersecurity: Risks,
Vulnerabilities, and Countermeasures
to Prevent Social Engineering
Attacks (Pettis et al.2016). [21]

Argues that while technology helps,
the primary vulnerability resides with human
behavior, impulses, and  psychological
predispositions, especially concerning social
engineering attacks originating from the Dark
Web.

Highlights the critical role of
awareness and education over purely
technical solutions, validating your focus
on "Preventive and Warning Measures" to
change human behavior.

The Dark Web: A Hidden
Menace or a Tool for Privacy
Protection (Survey/Qualitative
Study), (Sharma, A., et al. (2024)).
[22]

Investigates the public’s knowledge of
the Dark Web, usage frequency, security measures
employed, and the ability to differentiate
legal/illegal content. It emphasizes the need for
public awareness campaigns and targeted
interventions.

Supports  the objective of
"Developing a comprehensive framework
for preventive and awareness measures" by
showing the current gaps in public digital
literacy and knowledge.

3. Comprehensive and Forward-Looking Studies
These sources offer broader, strategic perspectives that tie together Al, policy, and awareness in the

evolving threat landscape.

Table 3: Summarizing Preventive, Awareness, and Governance Measures.

Study / Author(s) Focus / Key Contribution Relevance to Research

The Malicious Use of A foundational report that forecasts Provides the warning context by
Artificial Intelligence:  the new threats enabled by the scalable use of AI,  detailing how Al can empower cybercriminals
Forecasting, Prevention, and such as automated hacking, sophisticated spear on the Dark Web, thus increasing the urgency

Mitigation (Brundage et al., 2018).
[23]

phishing,
vulnerabilities (e.g., deepfakes).

and the exploitation of human

for sophisticated defensive Al and proactive
awareness.

Advancing
Cybersecurity and Privacy with
Artificial Intelligence: Current
Trends and Future Research
Directions (Salem et al. 2025).
[24]

A comprehensive review of Al's

Underscores the need for a holistic

state-of-the-art role in cybersecurity, covering
intrusion detection, malware classification, and
privacy, while emphasizing the need for
trustworthy Al, standardization, and robust
legislation.

strategy that combines advanced technical
solutions with strong ethical and legal
frameworks to ensure the responsible use of Al
in combating Dark Web activities.

IV. CONCLUSION

This research has highlighted the risks and threats posed by the dark internet to individuals and societies,
and emphasized the importance of awareness and digital immunization. By enhancing knowledge and
understanding about the dark internet, society can become more capable of facing these challenges. The research
also addressed technical solutions and preventive measures that can contribute to protecting individuals and
institutions from falling victim to illegal activities in this dark digital space. Confronting the dark internet requires
a collective commitment from all stakeholders, from individuals to governments and international institutions.
There must be continuous cooperation in developing modern technologies, strengthening legislation to combat
digital crimes, in addition to investing in awareness and education programs. In this context, taking serious steps
to implement technical solutions and preventive measures is not an option but a necessity to protect society from
the increasing risks in this area. Through international cooperation and hard work to enhance digital awareness, it
can build a safer and more reliable internet environment for future generations.

Recommendations: Adhering to the following recommendations contributes to enhancing protection for
individuals and institutions, reducing the spread of cybercrime, and creating a safer digital environment at the
local and international levels. These steps are as follows: Providing practical advice for individuals and institutions
to protect themselves from the dangers of the dark internet

Page 25
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[10].
[11].

[12].
[13].
[14].

[15].

[16].

[17].
[18].
[19].

[20].

bl
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1

1

—— \O 00

For individuals:

Avoid using browsers or tools that enable access to the dark internet such as "Tor" except when
absolutely necessary and under the supervision of a specialist.
Use updated antivirus programs and strong firewalls to secure devices.
Avoid sharing personal or sensitive information online, especially on untrusted platforms.
Be wary of suspicious links and untrusted email to avoid phishing attempts.
Learn the basics of cybersecurity and awareness of the dangers of the dark internet through specialized
training courses.
For institutions:
Strengthen electronic protection systems using advanced tools such as network monitoring and data
analysis programs.
Train employees to detect and respond to cyber threats.
Implement strict policies for accessing sensitive networks and data within the institution.
Cooperating with technology companies to provide customized security solutions to combat cybercrime.
0. Enhancing international cooperation to combat crimes related to the dark web
1. Encouraging the exchange of information and expertise between countries on cybercrime and methods
of combating it.
2. Establishing specialized international centers to monitor and follow up on illegal activities on the dark

web.

3. Developing international agreements to unify efforts in tracking and closing illegal markets on the dark
web.

4. Developing joint training programs between security agencies in different countries to raise the efficiency
of combating cybercrime.
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