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Abstract- Developing incident response plans (IRPs) has become 

progressively essential following prominent cybersecurity attacks. 

This research study analyses the evolution of Incident Response 

Plans (IRPs) by evaluating insights gained from significant 

breaches, such as the Target data breach, the Equifax breach, and 

the WannaCry ransomware assault. These case studies 

underscore risks, effective strategies, and the imperative for 

proactive measures, including regular Incident Response Plans 

(IRPs) updates and extensive team training. This document 

presents a systematic methodology for creating resilient Incident 

Response Plans to mitigate cybersecurity threats. This study 

examines the integration of new technologies, including artificial 

intelligence (AI), machine learning (ML), and blockchain, into 

Incident Response Plans (IRPs) to improve their efficacy and 

adapt to the swiftly changing threat environment.  
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I. Introduction 

In the digital age, enterprises confront a growing threat 

landscape characterized by increased frequency, 

sophistication, and consequences of cybersecurity breaches. 

Prominent incidents have revealed systematic vulnerabilities 

in current incident response systems, highlighting the 

necessity for flexible and robust IRPs. Incorporating modern 

technology and industry partnerships has enhanced the 

capability of IRPs to address existing threats and anticipate 

and mitigate future risks. The increasing interconnectivity of 

devices via the Internet of Things (IoT) has amplified the 

significance of incident response, as breaches in one network 

segment can lead to extensive disruptions. Moreover, cloud 

computing and edge computing environments provide 

distinct challenges to incident response, necessitating plans 

designed to mitigate their particular vulnerabilities and 

designs. Cyber-physical systems, critical infrastructure, and 

supply chain connections necessitate scrutiny due to their 

status as high-risk targets for attackers. This article examines 

how insights from major breaches have shaped the 

development of Incident Response Plans (IRPs), highlighting 

the essential elements required for effective response 

frameworks.  

II. Main Body 

A. Problem statement 

The swift progression of technology and the growing 

sophistication of cyberattacks have broadened the attack 

surface, complicating businesses' capacity to manage 

incidents efficiently. Prominent breaches at Target and 

Equifax have shown systemic deficiencies, including delayed 

discovery, weak communication channels, and insufficient 

recovery processes. Furthermore, the absence of 

standardization across sectors and inadequate investment in 

cybersecurity infrastructure intensify these issues, rendering 

firms susceptible to advanced threats such as supply chain 

attacks, insider threats, and ransomware. Moreover, 

numerous firms neglect incorporating cybersecurity elements 

into their business continuity plans, leading to inconsistent 

responses to crises. The discord between technical and 

administrative response teams complicates these 

shortcomings, resulting in ineffective response execution. 

These shortcomings underscore the pressing necessity for 

comprehensive IRPs.  

B. Solution 

Organizations must implement a systematic strategy for 

incident response by integrating the following components to 

tackle these challenges: 
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1.Risk Assessment: Perform periodic evaluations to detect 

vulnerabilities in organizational architecture. Integrate threat 

modelling and simulate possible attack scenarios to guarantee 

thorough coverage. 

2.Incident Playbooks: Formulate comprehensive protocols 

for identifying, addressing, and recovering from cyber events. 

These playbooks must be regularly revised to reflect evolving 

risks and insights gained from industry-wide incidents. 

A thorough Cybersecurity Incident Response Plan (CIRP) 

often includes six separate phases: 

Preparation: This initial phase entails establishing the 

framework for an effective response. It encompasses duties 

such as identifying principal stakeholders and their functions 

(e.g., incident response team, communication team, legal 

counsel, etc.), documenting essential assets and potential 

vulnerabilities, instituting communication protocols, and 

formulating training programs for the response team. 

Detection and Analysis: This phase emphasizes the 

identification of security incidents and collecting relevant 

data regarding them. Organizations can utilize security 

monitoring tools, user reports, and anomaly detection 

systems to identify unusual activities. Upon identification of 

a potential event, the team evaluates it to determine its scale, 

type, and potential impact. 

Containment, Eradication, and Recovery: Upon verifying 

an incident, immediate containment is essential to avert 

additional harm. This entails isolating compromised systems 

and halting the propagation of the incident. Subsequent to 

containment, eradication measures are implemented to 

eliminate the threat from the environment. Ultimately, 

recovery techniques reinstate systems to standard operations 

while ensuring that vulnerabilities are mitigated to avert 

recurrence. 

Post-Incident Activity: This phase entails evaluating the 

incident response process to determine lessons learned and 

opportunities for enhancement. A comprehensive post-

mortem investigation enables firms to improve their Incident 

Response Plans and optimize future responses. 

 

 
 

(i)Flowchart: Incident Response Plan (IRP) Stages - Displays the 

sequential flow of IRP stages: Preparation → Detection → Containment → 

Eradication → Recovery → Post-Incident Analysis 

 

Best Approaches for Developing an Incident Response Plan: 

When establishing an incident response strategy based 

on best practices, consider the following: 

Severity-Based Guidance: The response plan must offer 

direction for situations according to their severity and impact. 

Classification of Incident Types: Distinct incidents of 

varying nature, such as a ransomware attack necessitating a 

different reaction than an SQL injection attack. 

Definitions of Response Time: Establish necessary response 

and resolution durations according to the incident's severity 

level. 

Clear Communication Channels: The plan must explicitly 

identify the primary point of contact for occurrences 

occurring outside business hours and include alternative 

contacts should the primary responder be unavailable. 

3. Training and Awareness: Establish ongoing training 

initiatives to guarantee the preparedness of the response team. 

Consistent simulation activities, such as red team/blue team 

drills, improve practical comprehension and team 

collaboration. 

4. Proactive Monitoring: Utilize technologies like Security 

Information and Event Management (SIEM) systems to 

identify anomalies in real time. Enhance surveillance 

initiatives using threat intelligence feeds to acquire insights 

into emerging global threats. 

5. Post-Incident Analysis: Utilize breach investigations to 

extract actionable lessons for future enhancements. Utilize 
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frameworks like MITRE ATT&CK to assess attack 

methodologies and enhance security measures methodically. 

6. Technology Integration: Utilize blockchain for secure 

documentation of event information, guaranteeing 

immutable records, and employ AI for real-time threat 

identification and decision-making assistance during 

occurrences. Implementing endpoint detection and response 

(EDR) systems can significantly improve an organization’s 

capacity to identify early-stage threats. Incident Response 

Plans (IRPs) must also incorporate hybrid environments, 

including on-premises and cloud infrastructures, to facilitate 

seamless incident management across platforms. Consider 

implementing zero-trust architecture to reduce attack 

surfaces. 

7. Threat Intelligence Sharing: Promote engagement with 

industry partners and governmental organizations to 

exchange threat intelligence and response methodologies. 

Such collaborations can assist firms in remaining proactive 

against emerging risks and enhancing their overall 

incident readiness. Extending these initiatives to incorporate 

public-private collaborations will enhance collective security 

advancements on both national and international scales. 

Establishing a consolidated threat intelligence repository 

would augment information-sharing capabilities. 

 

III. Lessons Learned from Prominent Security 

Breaches 

1. Target Breach (2013): Impacted over 40 million 

customers due to inadequate network segmentation and 

vendor risk management. Lessons encompassed the 

prioritization of intrusion detection system alarms and the 

enhancement of third-party security policies. 

2.Equifax Breach (2017): Compromised private 

information of 147 million individuals owing to the neglect 

of addressing a known vulnerability. Emphasized the 

significance of patch management and strong encryption. 

3. WannaCry Ransomware Attack (2017): Targeted 

unpatched systems, impacting more than 200,000 machines 

worldwide. Exhibited the necessity for routine backups and 

swift containment measures. This episode underscored the 

importance of international cooperation in sharing threat 

intelligence and reducing extensive damages. The lessons 

emphasized the crucial necessity of establishing kill switches 

to prevent the spread of ransomware. Organizations 

recognized the imperative of incorporating ransomware-

specific provisions into their Incident Response Plans. 

Modern ransomware response must incorporate negotiating 

methods and legal issues. 

 

 
 
(ii)Bar Graph: Comparison of Financial and Reputational Damage - 

Highlights the impact differences between organizations with mature vs. 

immature IRPs 

C. Uses 

IRPs provide many kinds of advantages, encompassing: 

1. Risk Mitigation: Reducing harm during incidents by 

predicting possible risks. 

2. Regulatory Compliance: Ensuring compliance with 

cybersecurity regulations, including GDPR and CCPA. 

Comprehensive Incident Response Plans (IRPs) also assist in 

adherence to sector-specific requirements, such as HIPAA 

for healthcare and PCI DSS for payment systems. 

3. Reputation Management: Exhibiting accountability and 

transparency in breach management. Moreover, well-

organized IRPs enhance organizational resilience by 

promoting a culture of preparedness and ongoing learning. 

Organizations publicly exhibiting strong crisis response 

capabilities are typically better positioned to sustain trust 

among consumers and stakeholders. IRPs assist firms in 

obtaining cyber insurance coverage by demonstrating their 

dedication to risk management. Incorporating a crisis 

communication strategy guarantees coherence between 

technical and public responses. 

D. Impact 

Effective Incident Response Plans yield:  

1. Decreased Downtime: Rapid recovery mitigates 

operational interruptions. 

2. Cost Savings: Proactive incident management lowers 

financial repercussions. Reducing response time through 

automated processes directly minimizes financial impacts 

associated with prolonged disruptions. 

3. Augmented Trust: Stakeholders' confidence escalates 

with demonstrable dedication to cybersecurity. By 

integrating modern technology, businesses can enhance their 
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capacity to detect and mitigate threats prior to substantial 

damage. These developments can transition the emphasis of 

incident response from mitigation to prevention. Furthermore, 

firms with advanced Incident Response Plans (IRPs) are 

more adept at managing legal and regulatory complexities 

following a breach, including reporting responsibilities and 

legal concerns. An effective IRP illustrates business 

accountability, thereby augmenting investor trust and market 

repute. 

 

 
 

(iii)Timeline: Evolution of IRPs (2000–2020) - Showcases the key 

milestones in the development of incident response plans 

 

E. Scope 

This study examines previous breaches to assess their 

relevance for contemporary Incident Response Plans (IRPs). 

The scope includes multiple sectors and offers practical ideas 

for corporations to formulate flexible response strategies by 

changing threat environments. Future studies may explore 

the implications of quantum computing on both the 

enhancement and disruption of cybersecurity protocols, 

hence introducing more complexity to incident response 

strategies. Furthermore, analysing the influence of human 

variables in incident response, particularly decision-making 

under pressure, may yield significant recommendations for 

enhancing operational efficiency. Integrating ethical 

considerations, including privacy implications during event 

investigations, signifies a domain for additional inquiry. 

Customizations of Industry-specific IRPs, particularly in the 

energy, finance, or healthcare industries, present 

opportunities for further investigation. 

 

IV. Conclusion 

The advancement of incident response plans is essential in 

the current cybersecurity environment. Insights from 

previous breaches highlight the necessity for firms to do 

thorough risk assessments, establish meticulous practices, 

and adopt a culture of continuous improvement. By utilizing 

advanced technologies like AI, ML, and blockchain, 

organizations can develop adaptive Incident Response Plans 

that not only react to threats but also foresee them. Enhancing 

the function of multidisciplinary teams by integrating skills 

from legal, IT, and public relations departments would 

promote comprehensive and efficient incident response. 

Incorporating ethical and privacy considerations into IRPs 

can improve their public acceptance and adherence to 

regulations. Future innovations, including predictive 

analytics for proactive event detection, will enhance response 

techniques. An anticipatory strategy for IRPs reduces risks 

and develops resilience and confidence among stakeholders. 
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