
Cybersecurity plays a critical role in safeguarding intercon-
nected systems and critical infrastructure from unauthorized
access and malicious activities. Organizations face a myriad
of challenges, including weak credentials, insecure software,
and low user awareness, which expose them to cyberattacks.
While significant attention has been devoted to fortifying
digital defenses, the need for robust IR capabilities has become
increasingly critical to mitigate the impact of breaches when
they occur. Cyber incidents such as ransomware attacks,
unauthorized domain access, malware infections, and coordi-
nated login attempts present serious threats to organizational
security. However, many IR strategies focus predominantly
on the technical aspects of incident management, often over-
looking the practical capabilities needed to address such
incidents comprehensively. A well-structured IR process is
crucial for ensuring continued functionality and mitigating
potential damages. The four key phases of incident response
Preparation, Detection and Analysis, Containment, Eradication
and Recovery, and Post-Incident Activity offer a systematic
approach to managing security breaches. Challenges such
as high false-positive rates, integration difficulties, resource
constraints, and communication breakdowns, especially in
areas requiring soft skills like teamwork and problem-solving,
often impede the effectiveness of these processes. As cyber
threats grow more sophisticated with the advent of advanced
technologies, organizations must prioritize the development
of comprehensive incident response strategies. Widely rec-
ognized frameworks, such as those from NIST and SANS,
provide valuable guidelines for managing cyber incidents,
from initial preparation to post-incident recovery. Additionally

,

a tailored incident response playbook can enable organiza-

tions to respond effectively to specific threats, reducing risk
and strengthening resilience against future attacks. Successful
incident response demands technical expertise, collaboration,
training, and strategic communication to maintain operational
continuity and minimize damage. The paper is organized as
follows: Section 2 explores assessing security levels and threat
resilience. Section 3 outlines the incident response process,
frameworks and challenges. Section 4 discusses the application
of incident response in incident mitigation. Finally, Section 5
presents the Conclusion.

Organizations face diverse cyber threats, from malware
to data breaches, requiring strong prevention, detection, and
response capabilities. While many focus on strengthening
defenses, they often neglect the importance of IR in mini-
mizing damage. Evolving threats, weak credentials, and poor
user awareness contribute to vulnerabilities, compounded by
inadequate cybersecurity tools and a lack of skilled IR per-
sonnel. Effective IR, involving continuous threat assessment
and proactive monitoring, is essential for resilience. Without
well-integrated IR processes, communication issues and team
silos can impede effective threat response.

Evaluating the security levels of an organization or system
involves a comprehensive analysis of various factors that
determine the protection and management of data throughout
its lifecycle. The assessment focuses on how data is classi-
fied, collected, stored, used, and eventually destroyed, while
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ensuring compliance with security policies and regulatory
requirements. The key components of assessing security levels
include:

• Type of Data: The first step in assessing security levels
involves identifying the types of data handled by the
organization. Data can be classified into various cate-
gories such as public, confidential, sensitive, or personal
information. The classification determines the level of
protection needed, with more stringent controls required
for sensitive or personal data like personally identifiable
information (PII), financial records, and healthcare infor-
mation.

• Data Collection Methods: Security assessments also con-
sider how data is collected, ensuring that the methods
used to gather information are secure and comply with
relevant regulations. Secure collection methods should
prevent unauthorized access or tampering during the data
acquisition process. For instance, secure forms, encrypted
transmissions, and authentication mechanisms are vital
in protecting data integrity and confidentiality during
collection.

• Storage Methods: Data storage security is critical, as
it involves protecting data at rest. Organizations should
evaluate the security measures in place for data storage,
such as encryption, access control, and backup strategies.
Stored data, whether on-premises or in the cloud, must be
protected from unauthorized access, loss, or corruption
through multi-layered security techniques such as en-
cryption algorithms, firewalls, and regular access control
reviews.

• Data Usage: Once data is collected and stored, it must be
used securely. Assessing security during usage focuses on
ensuring that only authorized individuals or systems have
access to the data and that it is used for its intended pur-
pose. Role-based access control (RBAC) or the principle
of least privilege should be enforced to restrict access to
sensitive data. Monitoring and auditing data usage also
ensure that any misuse or unauthorized access can be
detected promptly.

• Data Destruction: A critical component of security as-
sessment is how an organization handles the destruction
of data. When data is no longer needed, it must be
securely deleted to prevent unauthorized recovery. Secure
data destruction methods include physical destruction of
storage media, degaussing, or cryptographic erasure for
digital data. Regular reviews of data retention policies and
ensuring compliance with secure destruction protocols are
necessary for maintaining high security levels.

Resilience refers to an organization’s ability to withstand,
respond to, and recover from security incidents and attacks.
Assessing resilience is essential for ensuring that systems and
operations can continue functioning during and after an attack
or failure. This assessment is typically performed through

various testing and auditing methods aimed at identifying vul-
nerabilities and ensuring the effectiveness of security controls.
Key methods for assessing resilience include:

• Penetration Testing: Penetration testing (pen-testing) sim-
ulates real-world attacks to assess the effectiveness of
security measures and identify vulnerabilities that could
be exploited by malicious actors. Internal penetration tests
involve authorized personnel attempting to breach the
system using the same techniques as external attackers.
These tests provide valuable insight into how well sys-
tems can withstand an attack and allow organizations to
proactively patch vulnerabilities before they are exploited.

• Internal Audits: Internal audits are crucial for evaluat-
ing whether security policies and procedures are being
followed. They assess compliance with internal security
standards, industry regulations, and best practices. Regu-
lar audits help ensure that security controls are operating
as intended and identify areas where improvements are
needed. Audits also help uncover gaps in security proto-
cols, misconfigurations, or failures in implementing se-
curity measures, providing a foundation for remediation.

• Vulnerability Scans: Vulnerability scanning involves the
automated analysis of systems and networks to detect
known vulnerabilities that could be exploited by attack-
ers. These scans are conducted regularly and focus on
identifying outdated software, unpatched systems, mis-
configurations, and weak points in security architecture.
Regular scanning helps maintain a proactive defense by
ensuring that all systems are up-to-date with the latest
security patches and configurations.

• Incident Response Testing: Assessing resilience also in-
volves testing the organizations ability to respond to
security incidents. This includes conducting tabletop ex-
ercises, simulated attacks, and breach simulations to
evaluate how well the incident response team and overall
organization can detect, contain, and recover from a
security breach. Incident response testing ensures that
teams are prepared to respond effectively under pressure
and that the organization has the tools and processes in
place to minimize damage during an incident.

• Business Continuity and Disaster Recovery Tests: Re-
silience assessment must also cover business continuity
and disaster recovery (BC/DR) plans. These tests evaluate
an organizations ability to continue critical operations
and recover from disruptions caused by attacks, natural
disasters, or system failures. BC/DR testing involves
simulating various disaster scenarios to ensure that recov-
ery time objectives (RTO) and recovery point objectives
(RPO) are met. Regular testing and updating of these
plans are essential to ensure long-term resilience.

Both security level assessments and resilience evaluations
are essential for building robust and secure systems. By
systematically assessing how data is handled throughout its
lifecycle and continuously testing the organization’s ability to
withstand attacks and recover from disruptions, organizations
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can enhance both their security posture and resilience in the
face of evolving threats.

Evaluating the severity of a security incident is critical
for prioritizing response actions and resource allocation. One
commonly used approach for assessing severity is the Com-
mon Vulnerability Scoring System (CVSS), which provides a
standardized method to score the severity of security vulner-
abilities on a scale of 0 to 10, with higher scores indicating
greater severity. Incident severity can generally be categorized
into three levels: low, medium, and high.

• Low Severity: Incidents classified as low severity typi-
cally involve minimal risk to the organization, with little
to no impact on operations, data, or reputation. Low
severity issues may include minor vulnerabilities such
as outdated software or low-risk misconfigurations. In
CVSS, these incidents often score between 0 and 3.9.
Such incidents are unlikely to be exploited or have limited
potential for harm if they are, making them lower priority
for immediate response.

• Medium Severity: Medium severity incidents present a
moderate level of risk, with potential to disrupt opera-
tions, cause reputational damage, or lead to limited data
loss. These incidents might involve vulnerabilities that
are more easily exploitable or require user interaction,
such as phishing attempts or malware infections with
limited impact. On the CVSS scale, medium severity
issues typically score between 4.0 and 6.9. Organizations
must pay attention to these incidents, as they can escalate
if not addressed in a timely manner.

• High Severity: High severity incidents pose a significant
risk to the organization, potentially leading to widespread
disruption, data breaches, financial loss, or severe rep-
utational damage. These incidents often involve critical
vulnerabilities that are easily exploitable or have a high
potential for harm, such as ransomware attacks or large-
scale breaches of sensitive information. On the CVSS
scale, high severity incidents score between 7.0 and 10.
These incidents demand immediate action and the highest
level of response to mitigate the risk.

The response strategy for each incident should be tailored to
the assessed severity level. Organizations can adopt different
approaches, ranging from acceptance and mitigation to trans-
fer, depending on the severity and the potential impact of the
incident. The following outlines how response capabilities can
be structured based on the severity of incidents:

• Response to Low Severity Incidents: For low-severity
incidents, organizations have more flexibility in deter-
mining the appropriate response. Given the minimal risk
posed by these incidents, organizations may choose to:

Accept the Risk: If the incident has little to no impact
and the cost of mitigation outweighs the risk, it may
be reasonable to accept the risk without taking action.
Mitigate the Risk: For easily addressable issues, such
as applying a software patch or adjusting configurations,
organizations can quickly mitigate the vulnerability with
minimal effort. Since low-severity incidents are generally
manageable and pose limited risk, the response can be
less urgent, allowing the organization to focus resources
on more critical threats.

• Response to Medium Severity Incidents Medium severity
incidents require more active intervention, as they pose
a higher risk than low-severity issues and can escalate if
left unaddressed. The response to these incidents typically
involves:
Avoid the Risk: If possible, organizations may choose to
avoid the risk by implementing preventive measures, such
as blocking malicious IP addresses or restricting access to
vulnerable systems. Mitigate the Risk: Mitigation efforts
should be prioritized to reduce the potential impact of
the incident. This may involve patching vulnerabilities,
increasing monitoring, or strengthening access controls.
Given their moderate risk, medium severity incidents
require timely attention to prevent escalation into more
serious issues, though the organization can often manage
these incidents internally without significant disruption.

• Response to High Severity Incidents High-severity inci-
dents demand the most comprehensive and immediate re-
sponse, as they pose a serious threat to the organization’s
operations, data, and reputation. The response options for
high-severity incidents include:
Transfer the Risk: Organizations may choose to transfer
the risk through cyber insurance, outsourcing incident
response to third-party experts, or collaborating with law
enforcement in cases of severe criminal activity. This
approach is useful when the cost of handling the incident
internally is too high. Mitigate the Risk: In cases where
transferring the risk is not feasible, the organization must
act swiftly to mitigate the incident. This may involve
activating a full incident response team, isolating affected
systems, and deploying countermeasures to contain and
eradicate the threat. For high-severity incidents, immedi-
ate action is critical to minimize damage, and response
efforts should be escalated to ensure that all necessary re-
sources are mobilized to address the incident effectively.

Assessing incident severity and aligning response capabili-
ties ensures that organizations can respond proportionally to
threats, minimizing potential damage while optimizing re-
source allocation. By using frameworks like CVSS and tailor-
ing responses to incident severity, organizations can enhance
their incident response strategies and overall cybersecurity
resilience.

3. Assessing Incident Severity
 and Response Capabilities 

3.1 Assessing Incident Severity 

3.2 Response Capabilities Based on Severity Levels 

WSEAS TRANSACTIONS on COMMUNICATIONS 
DOI: 10.37394/23204.2024.23.10 Assoujaa Ismail

E-ISSN: 2224-2864 78 Volume 23, 2024



IR is a critical function for addressing and mitigating the
impact of cyberattacks. As cyber threats evolve, organizations
need robust strategies and frameworks that help them respond
efficiently to these incidents. While organizations often focus
on preventive measures such as improving digital defenses,
the emphasis on effective incident response processes tends
to lag behind, often due to a lack of practical capabilities
and preparedness. This section outlines the incident response
process, key frameworks, and the challenges organizations face
in implementing effective incident response strategies.

The incident response process is essential for organizations
to manage and mitigate the impact of cybersecurity incidents.
It typically involves four key phases: preparation, detection
and analysis, containment, eradication and recovery, and post-
incident activity. Each phase is designed to ensure that orga-
nizations respond to threats systematically and efficiently.

1) Preparation: Preparation is the first phase of the in-
cident response process, where organizations establish
a strong foundation to handle potential incidents ef-
fectively. This involves developing and documenting
policies, procedures, and playbooks tailored to specific
types of security threats. The goal is to ensure readiness
for any cybersecurity event by identifying roles and
responsibilities, establishing an incident response team,
and conducting regular training sessions for staff.
Key preparation activities include setting up monitoring
tools and systems for detecting security incidents, ensur-
ing that incident responders have access to the necessary
resources, and creating communication plans. These
activities help build a solid framework that enables rapid,
coordinated action when an incident occurs.

2) Detection and Analysis: In this phase, the focus is
on detecting potential security incidents and accurately
analyzing the situation. Detection is achieved through
various mechanisms, including automated monitoring
systems, security information and event management
(SIEM) platforms, threat intelligence feeds, and reports

from employees or external sources. Once suspicious
activity is detected, a thorough analysis is conducted to
assess the scope, urgency, and potential impact of the
incident.
Challenges in this phase often include dealing with false
positives, the complexity of analyzing large volumes of
data from different sources, and integration problems
between security tools. The accuracy and speed of
detection and analysis are critical in determining how
quickly and effectively the organization can respond.

3) Containment, Eradication, and Recovery: Once an in-
cident is confirmed, the containment phase is initiated
to prevent further damage. Containment strategies may
vary depending on the severity and type of attack.
Short-term containment might involve isolating affected
systems, while long-term containment focuses on pre-
venting the attacker from regaining access.
After containment, the eradication process begins, focus-
ing on removing the threat from the environment. This
could involve eliminating malicious software, closing
vulnerabilities, or applying security patches. Finally,
the recovery phase aims to restore normal business
operations by bringing systems back online, restoring
data from backups, and verifying that the environment
is clean.
This phase requires precise coordination and sufficient
resources to minimize downtime and prevent recurrence
of the attack. Inadequate recovery strategies can lead to
further disruptions or lingering vulnerabilities.

4) Post-Incident Activity: After the incident has been re-
solved, it is critical to conduct a post-incident review.
This phase focuses on learning from the incident to
improve the organization’s future response capabilities.
The review includes documenting what happened, iden-
tifying the root cause, evaluating the effectiveness of the
response, and highlighting areas for improvement.
A key part of post-incident activity is conducting a
”lessons-learned” session, where stakeholders discuss
what worked well and where gaps in the response pro-
cess occurred. Additionally, the incident response plan is
refined based on these findings to enhance preparedness
for future incidents. This phase also ensures that any
regulatory reporting requirements are met, and the orga-
nization strengthens its security posture by addressing
the vulnerabilities that led to the incident.

Despite the availability of a structured frameworks, organi-
zations face significant challenges in effectively implementing
IR processes. These challenges are both technical and organi-
zational, often undermining the ability to respond swiftly and
efficiently to security incidents.

• Poor Usability of Tools: One of the primary challenges
in incident response is the poor usability of security
tools. Many incident response platforms are difficult to
navigate or are not well-integrated with other systems.

4. Incident Response Process, Challenges
& Enhancement Solutions 

4.1 Incident Response Process 

4.2 Challenges in Incident Response 
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This complexity hinders security team’s ability to act
quickly and effectively. Delays in response efforts often
occur when tools require excessive time for configuration
or when their interfaces are not intuitive, leading to
inefficiencies in incident handling.

• High False Positives: Detection systems frequently gen-
erate numerous false positives, overwhelming security
teams and diverting attention away from genuine threats.
This problem is exacerbated by inadequate automation in
security processes, which slows down the detection and
analysis of real incidents. As a result, IR teams often
spend valuable time sifting through non-critical alerts,
delaying their response to actual security threats.

• Resource Limitations: Many organizations, particularly
small and mid-sized businesses, face significant resource
constraints. These organizations often lack the financial
and personnel resources needed to maintain a fully func-
tional incident response team. The absence of adequate
resources leads to gaps in monitoring and response ca-
pabilities, increasing the organizations vulnerability to
cyberattacks.

• Collaboration and Information Silos: Incident response
teams frequently operate in isolation from other depart-
ments within the organization, such as IT and security
operations. This siloed approach restricts collaboration
and hinders efficient information sharing between teams.
Without effective communication and coordination, inci-
dents are often addressed too slowly or with incomplete
information, resulting in suboptimal mitigation efforts.

• Lack of Soft Skills and Training: Incident response re-
quires more than technical proficiency; effective problem-
solving, communication, and teamwork are equally essen-
tial. However, many organizations fail to prioritize the
development of these soft skills in their security teams.
Additionally, the lack of regular training exercises, such
as simulations or tabletop exercises, results in reduced
readiness to handle real-world incidents. Teams that are
not adequately trained may struggle to coordinate re-
sponses effectively during high-pressure situations.

Addressing Challenges in Incident Response To improve the
effectiveness of incident response processes, organizations
must implement solutions that address both technical and
organizational challenges.

IR is essential for organizations to both react to cyberattacks
and build resilience over time by learning from incidents and
adapting defenses. Automation tools, like darknet sensors,
threat intelligence sharing, and automated threat lists, enable
early threat detection while maintaining privacy. Partnerships
among Computer Security Incident Response Teams (CSIRTs)
enhance collective resilience and visibility into potential
threats. However, many organizations face challenges, such as
high false positives, integration issues, resource limitations,
and organizational barriers like poor communication and
knowledge silos, which can limit IR effectiveness. To improve,

organizations must foster interdepartmental collaboration,
continuous training, and practical assessments of IR processes.

To Enhance Incident Response
• Integrating Incident Response with IT Operations:

Effective incident management requires alignment be-
tween security and IT operations teams. Improved collab-
oration and regular communication reduce response time,
enhance situational awareness, and enable coordinated
responses.

• Developing Incident Response Playbooks:
Customized playbooks for specific incidents (e.g., ran-
somware, malware) provide standardized procedures, en-
suring teams act swiftly and consistently under pressure.
Playbooks should be updated to reflect new threats and
incorporate lessons learned from past incidents, outlining
actions for each phase of the response process.

• Enhancing Training and Development:
Continuous training, including simulations and tabletop
exercises, is crucial for preparing incident response teams.
Focusing on both technical and soft skills, such as
communication and coordination, minimizes errors and
improves response effectiveness during incidents.

• Proactive Threat Monitoring:
Advanced monitoring, including darknet sensors and
threat intelligence, helps organizations detect suspicious
activity early. Automated tools balance privacy and threat
data sharing, enabling swift responses. Continuous mon-
itoring and threat-hunting provide real-time visibility,
helping detect incidents before they escalate.

While incident response is essential for minimizing cyber-
attack impact, challenges such as poor tool usability, resource
limitations, and inadequate collaboration must be addressed.
Organizations should adopt integrated IR processes, leverage
automated monitoring tools, and invest in training that de-
velops both technical and interpersonal skills. By addressing
these socio-technical barriers and continuously refining IR
strategies, organizations can enhance cybersecurity resilience
and improve their defenses against evolving threats.

The effectiveness of an organization’s ability to detect,
contain, and recover from cyberattacks is ultimately deter-
mined by the capabilities of its IR team. While IR teams
are tasked with mitigating cyber threats and restoring system
functionality, they often encounter a range of socio-technical
barriers that undermine their performance. Additionally, the
lack of practical skills such as problem-solving and teamwork
contributes to operational inefficiencies. For incident response
to be more effective, organizations must address these socio-
technical barriers by developing comprehensive training pro-
grams that integrate technical skills with soft skills. Incor-
porating well-structured incident response playbooks. Such
playbooks should include real-world use cases, emphasizing
preparation, detection, analysis, containment, and recovery,
tailored to the specific attack vectors that organizations may

4.3 Enhancement Solutions in Incident Response 

5. Conclusion 
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encounter. Moreover, continuous learning and improvement
must be emphasized to close the gaps in incident handling.
This can be achieved by integrating feedback loops after
each incident and ensuring that lessons learned from previous
incidents are incorporated into future preparedness strategies.
Overall, an adaptive, well-coordinated approach to incident
response backed by training, robust frameworks, and col-
laboration will enhance an organization’s resilience against
evolving cyber threats and improve long-term cybersecurity
management.
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