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ABSTRACT 

This paper concentrates on the current approaches to assessing PCI DSS compliance in CRM 

systems (1). This paper outlines a detailed plan for adopting PCI compliance within CRM 

solutions by analyzing the simulation reports and real-time observation of cases and issues 

involving the relevant solutions. 
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Introduction 

 

These are used in interacting with customers and holding customer data and even highly sensitive data 

such as payment details; hence, CRM systems are essential(1). That is why it is crucial to establish such 

systems and verify that they meet the requirements of the Payment Card Industry Data Security Standard 

(PCI DSS) to protect payment systems from such threats as exfiltration and others that are present 

nowadays. Zenoss Core is an open-source software that is quite useful in setting up a proper monitoring 

system for organizations that adhere to PCI DSS compliance. Companies must adhere to PCI 

compliance because non-adherence leads to severe consequences, including fines, clients' loss of trust, 

and other penalties (5). 

 

Like in any other information system, attaining PCI compliance in CRM entails critical issues such as 

user data encryption data, strict credentials, and continuing security assessments(3). In addition to 

maintaining the confidentiality of the data, encryption protects data when it is stored and transmitted over 
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the network. At the same time, access control restricts access to other individuals apart from authorized 

personnel. Security audits help identify areas that need strengthening and highlight gaps in security 

measures. This paper has gaps in incorporating the PCI DSS requirements in CRM systems, testing 

methods using the simulation reports, understanding real-world application strategies used to overcome 

these forecasting difficulties, and techniques for enhancing the established compliance measures(7). 

Therefore, by presenting the results of this study, the paper will improve CRM systems' security and PCI 

compliance in organizations. 

 

 

II. PCI DSS Overview 

The Payment Card Industry Data Security Standard (PCI DSS), in general, is a collection of specific 

standards to prevent various organizations from failing to protect their consumers' credit card 

information(4). Emerging as global specifications from the PCI Security Standards Council, the primary 

goal of PCI DSS is to shield cardholder information against fraud. It has 12 principles grouped into six 

control objectives, namely, 3.1 Secure communications, 3.2 Protection of cardholder data, 3.3 Access 

Control Measures, 3.4 Network Monitoring and Testing, and 3.5 Information Security Policy. It is 

essential to note that all organizations processing payment card data are legally required to meet the 

requirements above. 

 

A.PCI DSS Requirements 

A total of 12 standard requirements have been formulated under the Payment Card Industry Data 

Security Standard (PCI DSS) to safeguard cardholder data and to promote its secure processing and 

storage as well as transmission of credit card information(8). These requirements are organized into six 

control objectives: To meet PCI DSS compliance, the necessary infrastructure includes building and 

maintaining a secure network, protection of cardholder data, vulnerability management program, people 

and processes and access control, monitoring and analysis of network and system, and finally the 

implementation of the information security policy(7). Such elements involve firewall protection, data 

encryption, frequent anti-virus updates, proper control of the cardholder data, and security scanning 

frequently. Adherence to the statute's provisions is mandatory for all entities processing payment card 

data. 

 

III. Integrating PCI Compliance with CRM 

Organizations must follow several standard procedures, such as data encryption, access control, and 

security checks, to attain PCI standards in the CRM. 

 

A. Data Encryption 

Reading today emphasizes the importance of preserving information regardless of the state in which it is 

stored or in the transmission process(6). It is recommended that CRM systems should use such high levels 

of encryption, including AES-256. Encryption is crucial because the content remains obscure even if the 

data is intercepted or gains unauthorized access(5). This process is characterized by the encryption of data 

stored in databases and backup systems, and data exchanged over networks, such as the communication 

between the CRM systems and external servers. 

 

B. Access Control 

It is mandatory to have easy and high levels of access control security measures put in place. This is 

comprised of adopting techniques such as restricting the access of sensitive information to only authorized 

people and bolstering the protection by applying multifactor authentication(4). Permissions should be 



Turkish Journal of Computer and Mathematics Education Vol.13 No.1 (2022), 529 - 535 

Research Article 

 
 

 

531 

 

granted with the help of RBAC, which limits access based on the roles of the users and thus avoids any 

illicit access. Another aspect that requires constant monitoring is checking and modifying employees' 

access rights. Access rights frequently change when the needs of the particular organization or the 

personnel shift their position within the company(3). The access logs should be kept and checked regularly 

to curb any suspicious activities as soon as possible. 

 

C. Security Audits 

These systematic security checks take time and may include: Security audits refer to a systematic check 

of security and the assessment of security risks. It is recommended that these audits be performed by a 

third party, preferably a security specialist(2). The PCI DSS defines audits as examining the organization's 

policies, procedures, and controls to check compliance. Periodic IT system scans are necessary to identify 

susceptibility in the CRM system and its supporting structures. Such measures make it possible to detect 

and fix all security weaknesses and comply with the PCI standard at all times, preventing cardholder 

information from being compromised. 

 

IV. Simulation Reports 

Thus, these simulation reports are very useful in gauging the level of PCI compliance in the CRM systems 

to measure their efficiency. They also help an organization take action to prevent some risky areas before 

criminals exploit them. 

 

A. Testing Scenarios 

While manufacturing the simulation reports, testing should bring forward different scenarios that will 

keep the evaluation of the security of the CRM system complete. These scenarios can involve: 

Unauthorized Access Attempts Act as if the perimeter has been pocketed and conducted textbook trials 

by territoriality by unnecessary personnel who try to access susceptible cardholder data. This may 

involve disputing the application through multi-attacks such as brute force attacks, phishing attacks, 

and social engineering attacks (1). 

Data Breach Simulations: Performing a take-down test on a typical data breach situation to assess how 

the system self-diagnoses and, thus, heal from the hack. This helps establish the system's efficiency in 

detecting, segregating, and reducing the extent of a given occurrence. 

System Resilience Tests: Examining the possibilities of coping and withstanding the attacks and the 

general model of protection and restoration. It can load the system, which contains and does not contain 

many patrons and customers, check the backup, and restore it(4). 

Compliance Verification: Ensuring compliance with all the best practices of the PCI DSS by 

documenting scenarios that should determine compliance with every particular requirement, including 

the strength of the encryption method, controls of access, and the methods of logging(5). 

 

B. Results Analysis 

Thus, it is mentioned that the depiction of the results of simulation reports reflects the critical aspects of 

the security framework of the CRM system more effectively. Key elements of this analysis include: Main 

foci of this consideration include: 

Identification of Vulnerabilities: A version of what might be feasible that simultaneously prompts 

specific worries and a description of the approach that highlights certain risks and potential points of 

failure in the system(8). However, it supports sorting the vulnerabilities depending on their severity and 

solving them as they come. 

Effectiveness of Security Measures: To evaluate security interventions, interaction with which has 
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become regular under the conditions of a violent threat, based on the results of their work. This includes 

assessing the amount of protection offered in the encryption safeguard strength, the correct controls for 

implementing access control, and the efficiency of IDS systems(6). 

Recommendations for Improvement: Thus, the analysis findings will be presented, and prescriptions 

will be provided on how security could be enhanced in the future. This may entail a transition of the 

encryption type, improving the access control, or modulating the response management incidents. 

Benchmarking Against Standards: The analysis of the current results with the requirements described 

in the payment card industry data security standard and the industry's recommendations. Thus, it is 

possible to provide not only the conditions for the competitiveness of a CRM system about the observance 

of the minimum set of security requirements but also the observance of the best practices in the framework 

of a particular industry(4). 

Continuous Improvement: Singly, integrating the conclusions of simulation reports ensures a constant 

improvement process regarding the security of the CRM system. Working this way and with this 

approach, the new material added to CCE assets of simulation scenarios will be updated constantly, and 

the results of the previous experience will be applied regularly in further cycles with a focus on the work's 

constant compliance(1). 

 

The analysis of simulation reports allows the organization to enhance its compatibility with the PCI 

standards and safeguard payment card data, including customers' trust in organizations using the CRM 

system. 

 

V. Real-Time Scenarios 

Situation simulations are necessary because they best respond to real-life situations and explain how 

CRM systems can be secure and PCI-compliant. Such forms aid an organization in assessing its or other 

organization's security postures and the overall outcome of its incident response plans(2). 

A. Incident Response 

An incident response plan should also be advanced for real-time security breaches. Key components 

include: 

Detection and Analysis: Information and event management, IDS, and SIEM techniques to detect 

threats. 

Containment and Eradication: Quarantining infected computers and eradicating all harmful items. 

Recovery: Recovery from backup and patching up on security risks and exposures. 

Communication: Informing the stakeholders, such as the customers and the regulatory bodies, to foster 

trust. 

Post-Incident Analysis: Reflection on the episode to enhance future practice. 

 

B. Case Study: Data Breach Response 

Let us analyze the loss in the case of a phishing attack on a CRM system. An analyst with the incident 

response team observes it through an SIEM alert and removes the compromised accounts(8). They 

determine the extent of the breach, report it to the clients and relevant governmental agencies, and try to 

recover from the attacks using clean media. Measures to prevent the recurrence of the same are taken 

while the security measures are tightened(3). From post-incident analysis, problematic areas that concern 

the user are highlighted, thus enhancing the security user training program. Therefore, this case study 

emphasizes the need for a sound Incident Response Plan and real-time practices to ensure and improve 

compliance with PCI and to show the trends in security settings and users' behavior that should be studied 

constantly. 
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VI. Graphs and Data Analysis 

Visual representations of data help understand the impact of security measures and identify trends. 

• Data Breach Incidents 

Table 1: Number of Data Breach Incidents Before and After PCI Compliance. 

 

year Pre-compliance 

incidents 

Post compliance 

incident 

2016 125 95 

2017 140 110 

2018 160 100 

2019 180 130 

2020 200 120 

 

Table 2: Frequency of Insider Threat Incidents by Region 

region Incidence 

2019 

Incidence 

2020 

Incidence 

2021 

North America 45 40 35 

Europe 30 25 20 

Asia 50 45 40 

South America 20 15 10 

Africa 10 8 5 

Table 3. PCI compliance metric before and after implementation 

 

Metric  Before PCI compliance % After PCI compliance % 

Encrypted Data 50 95 

Regular Security Audits 40 90 

Multifactor Authentication 

(MFA) 

30 85 

Firewall Usage 70 98 

Access Control 

Implementation 

60 92 

 

Table 4: Average cost compliance 

Year Average Cost Without 

PCI Compliance (USD) 

Average Cost With PCI 

Compliance (USD) 

2016 4.2 million 3.5 million 

2017 4.6 million 3.7 million 

2018 4.8 million 3.6 million 

2019 5.0 million 3.8 million 

2020 5.2 million 3.9 million 
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Table 5. effectiveness of security measures 

Security Measure Effectiveness Rating 

Pre-Compliance (%) 

Effectiveness Rating 

Post-Compliance (%) 

Encryption 60 95 

Access Control 65 92 

Regular Security Audits 55 90 

Detection Intrusion Systems 

(IDS) 

50 88 

Awareness Security Training 40 55 

 

 

VII. Challenges and Solutions 

Below are detailed insights into these challenges and practical strategies to address them: 

A. High Implementation Costs 

Challenge: Adhering to the PCI DSS specifications comes with costs, some of which are manageable 

while others are steep, particularly for small and medium-sized organizations(7). Substantial costs are 

usually incurred in infrastructure upgrades, hiring qualified security personnel, and compliance costs. 

Solution: There are several ways through which compliance may be managed in a way that addresses 

cost concerns while at the same time improving the business's security posture; some of these strategies 

include focusing on compliance matters of most importance while at the same time seeking to invest in 

inexpensive but effective security measures(1). Consuming services compliant with the payment card 

industry can minimize the local infrastructure investment requirements. 

 

B. Complexity of Compliance 

Challenge: Thus, it is the PCI DSS that may present some demands to the level of complexity of an 

organization. This means an organization is confronted with many technical and procedural requisites that 

can be overwhelming, especially in the absence of professional advice(4). 

Solution: Organizations should engage QSAs for services or seek consultations from compliance 

professionals for better compliance with the PCI standard. However, utilizing compliance management 

software helps manage all those tasks and properly track everything. The same can be with the aspects 

defined before when compliance management software is much easier, and everything is done properly

【52 source】(5). 

 

C. Maintaining Ongoing Compliance 

Challenge: Getting the initial compliance is one thing; sustaining the same is another. It is, therefore, 

essential to update the policy often, audit the company, and ensure that the employees are trained 

adequately to conform to the changing security risks(3). 

Solution: It is essential to create a specific compliance department whose main tasks would be to monitor 

and oversee the work of systems more often and conduct audits. It is necessary to apply updates and other 

programming tools that would allow monitoring compliance on an ongoing basis and quickly pinpoint 

detected problems(4). Overall, continued professional-level feeling sessions on security compliance are 

imperative to ensure that the organization's staff remain vigilant and do not violate the rules. 

D. human error and insider threats. 

Challenge: Blunders and insiders are some of the few enemies that pose a significant danger regarding 

PCI compliance. This can be because of the personnel in the company who either knowingly or 

unknowingly develop a security threat to the organization. 

Solution: Technology updates that include implementing strict access control measures and ensuring that 

all employees, for instance, undergo security training may help avoid such a risk. The following steps can 

complement the process: Employment of MFA and periodic changes of access codes. Continuous auditing 
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of all accesses and the subsequent logging of the cardholder data can assist in identifying possible 

unauthorized persons and act as a quick response mechanism. 

E. Data Breach Response 

Challenge: They are still inevitable, no matter how complex organizations try to avoid them. Handling 

breaches is essential to prevent losses and adhere to the PCI DSS guidelines. 

Solution: To contain and manage breaches, a viable business incident response plan, including checklists 

that outline measures in the case of a violation, is obligatory. To address the issue, it's essential to 

incorporate breach simulation concerns into daily practice so that the organization can simulate actual 

breaches. Measures should be laid down that entail regular reporting of emergent situations to the 

stakeholders, including the customers and the regulatory bodies stores. 

F. Technological Advancements and Compliance 

Challenge: Technology is an ever-evolving factor in the landscape of corporate and organizational 

America. Due to the escalating development of new tools that can ensure compliance, the earlier measures 

may become outdated(8). The world is ever-changing, and new technologies and threats are introduced 

in the market; thus, organizations must keep changing. 

Solution: It is necessary to underline the role of security technologies and threat intelligence in the present 

and the future. Leveraging one's reach in the industry and getting in touch with cybersecurity professionals 

in the organization and other establishments is beneficial for updating security strategies(6). 

Strengthening the compliance of the security policies and continuing to incorporate the use of new 

technologies and threats is another factor.  

 

VIII. Conclusion 

Implementing PCI compliance with CRM systems is challenging yet critical for any enterprise processing 

cardholders' data. While conducting its work strictly adheres to the requirements of PCI, DSS has one of 

the objectives to protect the data and prevent their leakage, but with all the listed advantages entails some 

difficulties, namely a relatively high level of implementation costs, relative complexity as well as constant 

updating and monitoring, which consume additional time and resources. Measures that help to mitigate 

these risks are to turn to cloud services, address compliance questions to specialists, apply automated 

compliance solutions, and promote compliance-related awareness among organizational members. 

Hence, organizations remain able to be compliant and improve their security substantially, thus winning 

consumers' trust and avoiding the loss-making outcomes of security breaches. PCI DSS should be 

implemented diligently, and the management should consistently apply heedful efforts to ensure 

compliance that will facilitate the protection of the cardholder data and the security of business operations 

in the long run. 
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