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Abstract— The Open Web Application Security Project
(OWASP) is a globally recognized authority in
identifying and addressing the top security threats facing
web applications. As the digital landscape evolves, so do
the security challenges. The OWASP Top-10 list, updated
annually, serves as a benchmark for developers and
organizations to prioritize cybersecurity risks and
formulate strategies to mitigate them. The 2024 edition
introduces emerging threats driven by technological
advancements, evolving attack methodologies, and more
sophisticated adversaries. This manuscript examines the
OWASP Top-10 for 2024, with a focus on the latest
threats, their potential impact, and effective mitigation
strategies that organizations can employ to secure their
web applications. It also explores how these risks are
shaped by modern trends like AL, cloud computing, and

the growing complexity of web ecosystems.
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Introduction

The Open Web Application Security Project (OWASP) is a
nonprofit organization committed to improving software
security. Its Top-10 list has become an essential tool for
developers, businesses, and security professionals
worldwide, helping them stay ahead of cybersecurity threats.
This list identifies the ten most critical web application
security risks, guiding organizations in developing secure

applications.

In 2024, the OWASP Top-10 has evolved to include new and
emerging threats while continuing to address longstanding
vulnerabilities. As web applications grow in complexity,
integrating new technologies such as artificial intelligence
(AI), cloud services, and microservices architectures, so do
the attack surfaces and methods used by malicious actors.
This manuscript aims to provide an overview of the 2024
OWASP Top-10, analyze the emerging threats, and present
mitigation strategies that can effectively reduce risks

associated with these vulnerabilities.
Literature Review

The OWASP Top-10 list has been a pivotal resource in the
cybersecurity community for over two decades. It has been
regularly updated to reflect the shifting landscape of web

application security. Earlier versions focused on



https://ijcscer.org/
mailto:mrsbhawnagoel@gmail.com
http://www.ijcscer.org/

ISSN (Online): Request Pending

I

IJCSCER.ORG

Volume-2 Issue-4 || Oct — Dec 2025 || PP. 17-22

International Journal of Cyber Security, Cloud & Engineering Research (IJCSCER)

https://ijcscer.org

vulnerabilities such as SQL injection, crosssite scripting
(XSS), and insecure configurations. However, as

technologies have evolved, the nature of threats has changed.
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1.1 Previous OWASP Top-10 (2021 and earlier)
In previous iterations, the OWASP Top-10 identified threats
such as broken authentication, sensitive data exposure, and
security misconfiguration. Although these issues remain
relevant, more sophisticated attack methods have emerged,

targeting newer technologies.

1.2 Emerging Technologies and Security Risks

Cloud computing and microservices have introduced new
attack vectors. Attackers increasingly target vulnerabilities in
cloud-based infrastructures, leveraging

misconfigurations in cloud storage or weaknesses in API
endpoints. Similarly, as Al becomes more prevalent,
adversaries exploit weaknesses in machine learning models
and data pipelines to manipulate outcomes or compromise

systems.

1.3 Trends in Cybersecurity Attacks
The rise of ransomware, supply chain attacks, and attacks
targeting Artificial Intelligence (AI) and Internet of Things
(IoT) devices has also contributed to shifting security
priorities. These evolving threats have led to a rethinking of

traditional web application security practices.

Methodology

The approach to evaluating the 2024 OWASP Top-10 threats
involves a combination of qualitative analysis, expert
opinion, and data from real-world attack trends. The

following steps were used to assess the emerging threats:

=

Analysis of OWASP’s 2024 Update: We examined
the official OWASP Top-10 list for 2024, reviewing
each of the identified risks and understanding the

rationale behind their inclusion.

2. Threat Intelligence Data: We incorporated threat
intelligence feeds and reports from cybersecurity
organizations to identify new vulnerabilities and
attack vectors that are emerging in web

applications.

3. Case Studies: Several case studies of high-profile
cyberattacks from 2023-2024 were analyzed to

understand the real-world impact of these threats.

The OWASP TOP 10 Web Application Threats
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4. Expert Interviews: Interviews were conducted
with cybersecurity professionals, web developers,
and IT security consultants to gain insights into how

the listed threats are being mitigated in the field.

5. Mitigation Strategy Evaluation: Each threat was
evaluated based on its likelihood, impact, and
existing mitigation strategies. This allowed for the
development of recommendations for securing web
applications against the identified risks.

Results
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1.4 Analysis of the OWASP Top-10 (2024) 7. Cross-Site Scripting (XSS): Although not new,
In 2024, the OWASP Top-10 has identified several critical XSS remains a major threat, with attackers injecting

risks, including the following: malicious scripts into websites, leading to data theft,

Injection Attacks: This includes SQL injection,
NoSQL injection, and command injection. Despite
being a long-standing risk, these attacks continue to
evolve as attackers target databases, servers, and

APIs.

Broken Authentication: With the increase in
remote work and cloud adoption, attackers are
exploiting weaknesses in authentication systems to
bypass security measures. This includes weak
passwords, multi-factor authentication (MFA)

bypass, and session fixation attacks.

Sensitive Data Exposure: As more businesses
handle sensitive user data, the risks associated with
poor encryption practices, data leakage, and cloud

misconfigurations have escalated.

10.

session hijacking, and defacement.

Insecure Deserialization: Attackers can exploit
insecure deserialization flaws in applications to

execute arbitrary code and escalate attacks.

Using Components with Known Vulnerabilities:
The use of outdated or unpatched software
components remains a  significant  risk.
Cybercriminals exploit vulnerabilities in these

components to infiltrate applications.

Insufficient Logging & Monitoring: The lack of
adequate logging and monitoring prevents the early
detection of attacks, allowing intruders to operate

undetected for long periods.

1.5 Emerging Threats

Several new threats have emerged due to advancements in
4. XML External Entities (XXE): This vulnerability, Al cloud technologies, and increased sophistication in social

which was previously not a common concern, has engineering:

gained traction as XML parsers are used extensively
in web applications. Attackers exploit XXE to read
files on the server or perform denial-of-service

(DoS) attacks.

Broken Access Control: This vulnerability

Al-Powered Attacks: Malicious Al can generate
targeted phishing attacks and discover new
vulnerabilities more quickly, increasing the

sophistication of social engineering tactics.

. L. . 2. Cloud-Specific Attacks: As organizations migrate
continues to plague web applications, with attackers
e . to the cloud, misconfigurations in cloud storage,
exploiting improper access control mechanisms to
. . .. excessive permissions, and insecure APIs have
gain unauthorized access to sensitive data and
. become frequent targets for attackers.
operations.
. . 3. Supply Chain Attacks: Threat actors are
Security  Misconfiguration: This includes PPy
. . . increasingly targeting third-party vendors to exploit
misconfigured  cloud  settings, excessive
.. vulnerabilities within the software supply chain.
permissions, and unpatched servers. Attackers can
easily exploit default settings and misconfigurations 4. Zero-Day Exploits: Attackers are leveraging zero-

to gain access to sensitive systems.

day vulnerabilities, exploiting flaws before they are
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publicly disclosed or patched, to gain unauthorized

access to systems.

2. Mitigation Strategies:

To defend against these threats, the following mitigation

strategies are recommended:

1. Injection Attacks: Use parameterized queries,
stored procedures, and input validation to prevent
injection attacks. Avoid dynamic SQL queries

where possible.

2. Authentication: Enforce strong password policies,
implement multi-factor authentication (MFA), and
use modern authentication protocols like OAuth and
OpenID Connect to reduce the risks of broken

authentication.

3. Sensitive Data Exposure: Implement encryption
for data at rest and in transit. Ensure that sensitive
information such as passwords and credit card
details is securely stored using hashing algorithms

like berypt.

4. XXE: Disable external entity processing in XML
parsers and use libraries that provide secure XML

handling.

5. Access Control: Apply the principle of least
privilege, regularly audit permissions, and ensure
proper access control mechanisms are in place to

prevent unauthorized access.

6. Security Misconfiguration: Regularly audit server
configurations, use automated configuration
management tools, and ensure that cloud services
are securely configured with the minimum

necessary permissions.

7. XSS: Use Content Security Policy (CSP), input

validation, and output encoding to prevent XSS

attacks. Sanitize user inputs and avoid unsafe

JavaScript execution.

8. Deserialization: Use secure libraries for
deserialization and validate input before processing.

Avoid deserializing untrusted data.

9. Vulnerable Components: Keep all third-party
libraries and components up to date. Use
vulnerability scanning tools to detect known

vulnerabilities in dependencies.

10. Logging and Monitoring: Implement
comprehensive logging, conduct regular log
analysis, and set up real-time monitoring to detect

suspicious activities.

Conclusion

The OWASP Top-10 in 2024 highlights the growing
sophistication of web application security risks. While many
threats from previous years remain relevant, new challenges,
particularly those associated with Al, cloud computing, and
advanced attack techniques, have emerged. Organizations
must be proactive in addressing these evolving threats by
adopting comprehensive security measures, integrating
secure development practices, and continuously monitoring

their applications for vulnerabilities.

The implementation of robust security practices, regular
vulnerability assessments, and the adoption of emerging
technologies such as Al-powered security solutions can
significantly reduce the risk of data breaches and system
compromises. As the cybersecurity landscape continues to
evolve, staying informed about the latest OWASP Top-10
threats and mitigation strategies will be critical for

safeguarding web applications.
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