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Abstract— Consistent product and service quality is a crucial 

factor for optimizing organizational performance and 

maintaining a competitive market advantage. The literature on 

quality management systems and quality assurance practices 

offers a wide spectrum of solutions to achieve measurable and 

improvable quality parameters. Practical process analyses 

highlight the necessity of systematically applying proactive error 

prevention and reactive troubleshooting methods. This research 

investigates the significance of two widely adopted quality 

improvement techniques: the 8D (Eight Disciplines) and FMEA 

(Failure Mode and Effects Analysis) methodologies. Through a 

specific case study, it demonstrates the systematic, step-by-step 

implementation of the 8D technique, illustrating the structured 

process of fault discovery, root cause identification, and the 

introduction of lasting corrective actions. 
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I. INTRODUCTION 

In today's industrial environment, maintaining high 

product and service quality is essential for companies that 

want to stay competitive and meet customer expectations. To 

support this, many quality improvement systems have been 

developed, including lean methods, Six Sigma, and various 

problem-solving techniques. These systems help 

organizations prevent errors, solve problems efficiently, and 

improve their processes over time. Among the many 

available tools, the FMEA (Failure Mode and Effects 

Analysis) and the 8D (Eight Disciplines) method are two 

widely used approaches. FMEA is mainly used to identify 

and assess risks before failures happen, making it a proactive 

tool. The 8D method, on the other hand, is a structured way 

to investigate and solve problems that have already occurred. 

It focuses on finding the root cause and implementing long- 

term corrective actions. These two methods are often used 

together, as they complement each other well: FMEA helps 

prevent issues, while 8D helps resolve them. 

This paper presents a case study from the field of security 

access control systems, where recurring failures required a 

detailed investigation. The goal of the research is to show 

how the combined use of FMEA and the 8D method can help 

identify the causes of quality problems, reduce the cost of 

poor quality, and support continuous improvement. The 

methods were chosen because they are well-established in 

industry, easy to apply in practice, and effective in both risk 

management and problem-solving. By placing them within 

the broader framework of quality improvement systems, the 

study aims to highlight their role and usefulness in real-world 

applications. 

II. FAILURE MODE AND EFFECTS ANALYSIS (FMEA) 

The Failure Mode and Effects Analysis (FMEA) is a 

quality management methodology that falls within the 

domain of failure analysis techniques. The fundamental 

principle of FMEA is a systematic, step-by-step approach to 

identifying potential weaknesses or bottlenecks before they 

manifest. The methodology can also be effectively applied to 

analyze existing processes or products [1]. 

An FMEA analysis is typically conducted by a cross- 

functional team comprised of individuals from different 

departments within an organization. The team's objective is 

to assess critical points and the probability of a failure 

occurring. They define specific criteria and score potential 

failure modes, from which they derive metrics suitable for 

risk prioritization. Two key metrics are commonly utilized. 

The first is the Criticality Number (CN), which is the product 

of a failure mode's probability, the proportion of defective 

units, and the operating time. This metric is generally applied 

to high-risk processes and products. The second metric, used 

for consumer goods, is the Risk Priority Number (RPN), a 

product of three distinct factors: Occurrence, Severity, and 

Detection [2]. 

The application of the FMEA method commences with 

the definition of process steps. The second step involves 

identifying potential failure modes, mapping the problem, 

and describing its form. The third step is to analyze the failure 

effects, examining the consequences of a problem's 

occurrence. This is where the first metric, Severity, is 

typically determined, assessing the criticality of the 

consequences. In the fourth step, the possible causes are 

analyzed using the Occurrence metric, which measures the 

frequency and likelihood of a given problem or defect. The 

fifth and final analysis stage is the Detection process, which 

investigates the presence of adequate preventive or control 

measures. The product of these three metrics, Severity, 

Occurrence, and Detection, which are typically scored on a 

1-10 scale, yields the RPN. FMEA has several main types 

depending on the application area and objective, including 

design, process, service, or system FMEA [3]. 

While FMEA offers numerous advantages, such as its 

illustrative nature and broad applicability, it also presents 

certain limitations: 

 The assessment is subjective, as the choice of the 
failure to be analyzed is determined by the person 
conducting the measurement. 
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 It can be superficial. 

 Its function is often narrowly confined to meeting 
customer expectations. 

 The individual metrics are typically not examined 
separately. 

 It is time-consuming and may not be suitable for 
complex systems [2], [3]. 

III. THE 8D TECHNIQUE 

The Eight Disciplines (8D) problem-solving 

methodology is a structured approach designed to facilitate 

the identification of a problem's root cause. It comprises eight 

discrete steps aimed at addressing the fundamental etiology 

of an issue, moving beyond mere symptomatic treatment. The 

efficacy of the 8D method is often enhanced through 

synergistic application with the FMEA (Failure Mode and 

Effects Analysis) methodology, a practice well-supported in 

the literature [4]. 

Originating in military contexts, the 8D technique was 

subsequently adopted by the automotive industry, a 

developmental trajectory common to numerous technical 

innovations [5]. Empirical evidence from multiple 

researchers confirms its effectiveness, underscoring its value 

in leading to the implementation of corrective actions that 

demonstrably enhance product or service quality [6], [7], [8]. 

The systematic nature of the process necessitates meticulous 

documentation to provide a comprehensive record of the 

investigation's progression and its outcomes. This procedure 

is recognized for its comprehensive scope, integrating 

various analytical tools and management methods such as the 

Ishikawa diagram, the 5 Whys technique, Pareto analysis, and 

other graphical representations like histograms [9]. 

Researchers have delineated the following sequential process 

for the 8D technique, distinguishing it from other problem- 

solving methodologies [9], [10]: 

1D  Form the Team. Assemble a cross-functional team 
of individuals who are involved in various stages of 
the process or product and possess relevant 
information. The team is also responsible for 
preparing accurate documentation of the data. The 
team is led by a facilitator or moderator who is 
independent of the product, service, or system being 
investigated. 

2D  Describe the Problem. Clearly define and identify 
the problem, gathering all relevant information. This 
includes determining the nature and location of the 
fault, as well as its duration and whether it is a 
recurring issue. 

3D Implement and Verify Interim Containment 
Actions. The objective of this initial intervention is 
to isolate the source of the error to minimize losses 
while the problem and its root cause are being 
investigated. Corrective actions may include 
holding and re-inspecting products at both the 
manufacturer's and customer's sites. 

4D Identify and Verify Root Causes. Investigate the 
causes that led to the deficiency or problem. This 
step involves identifying the root cause of all 
potential failures, using tools such as measurement, 
testing, the Ishikawa diagram, and brainstorming. 

5D Choose and Verify Permanent Corrective Actions 
(PCAs). Develop and recommend a corrective 
action plan to the team's leader. This step is 
essentially about creating an action plan. 

6D Implement and Validate PCAs. Execute the 
recommended actions and measure their 
effectiveness. The goal is to eliminate or reduce the 
likelihood of similar problems occurring in the 
future. 

7D Prevent Recurrence. This involves feedback and 
examining how the implemented actions have 
contributed to improving the quality of the process 
or product. It includes measuring and analyzing the 
success of the corrective actions. 

8D Congratulate the Team. Conclude the process by 
drawing conclusions and acknowledging the team's 
work. This involves evaluating their performance 
and strengths to motivate them, as well as analyzing 
the efforts made. 

Harazin's study [5] posits a conceptual linkage between 

the eight stages of the 8D process and the Deming Cycle's 

Plan-Do-Check-Act (PDCA) principle. Within this 

framework, the "Plan" stage encompasses the first three steps 

of the 8D process, preceded by a preparatory Step 0 for 

problem sensing and identification. The "Do" stage correlates 

with 8D Steps 4 through 6. The "Check" phase is represented 

by the 7th step, while the "Act" stage corresponds to the final 

8th step, which involves formal closure, drawing 

conclusions, and acknowledging team achievements. It is 

notable that Harazin's analysis deviates from other scholarly 

works regarding the integration of quality assurance tools; for 

instance, he proposes the application of the FMEA 

methodology during the 7th step [5]. 

IV. THE RELATIONSHIP BETWEEN FMEA AND 8D 

Research by Koncz [9] further explores the 

interrelationship between the two methodologies, suggesting 

that issues identified via the 8D method can be leveraged to 

enhance FMEA, thereby assisting in the determination of 

appropriate actions. Krajnc and Trata [11] similarly 

emphasize the necessity of analyzing, during Step 5, how a 

customer complaint mandates modifications to existing 

documentation. The 8D method's standardized steps are 

widely adopted within the automotive industry, and its 

application is initiated following the identification of a fault. 

The shared objective of both FMEA and 8D is the 

identification and elimination of a failure's root cause. The 

effective implementation of these methodologies can 

establish a robust foundation for a quality management 

system. FMEA serves to prioritize risks; while it does not 

mandate action for low-level risks, practical experience 

indicates that this is often considered unacceptable by 

customers. If an analysis determines a fault or problem to be 

a critical risk, the product or service must undergo alteration 

or modification [12]. 

Scholarly  consensus  consistently  underscores 

the interdependence of these two methods. FMEA typically 

functions as a static document that reflects relevant corrective 

actions from the user's perspective, whereas 8D is primarily 

engineered to prevent the recurrence of a fault or problem. 

Following the completion of an 8D analysis, the FMEA is 

qualitatively supported and updated [13], [14]. 
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FMEA is, in fact, frequently regarded as the most 

significant management method integrated within the 8D 

problem-solving process itself [9]. A fundamental 

requirement for the effective implementation of both 

methodologies is the formation of a heterogeneous, 

multidisciplinary, and cross-functional team. Such a team, 

comprising employees from various departments and 

functions, ensures a multifaceted and comprehensive 

analysis, thereby enhancing the probability of acquiring 

relevant and accurate information [15]. 
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Fig. 1. FMEA and 8D Method Comparison 

 

V. THE CASE STUDY: APPLYING THE 8D METHOD TO A 

PRACTICAL EXAMPLE 

The subsequent section details a case study demonstrating 

the practical application of the 8D methodology within a 

company that manufactures and distributes security access 

control systems. This project, designated as A3, involves the 

analysis and corrective investigation of a problem that 

occurred within a security access control system using the 8D 

technique. The investigation was conducted collaboratively 

with the manufacturer, as both parties had a vested interest in 

both short-term issue resolution and the initiation of long- 

term corrective actions. Given that continuous product 

defects were causing persistent problems, the investigation 

was executed with the full involvement of all stakeholders 

and various corporate departments. 

 

 

Fig. 2. Project summary 

 

This figure provides a summary of the analysis process. 

Subsequently, the documented steps of the A3 project are 

presented in detail, and their effectiveness is summarized. 

The background analysis clearly demonstrated an increase in 

the Cost of Poor Quality (COPQ). This represents the 

additional costs incurred due to quality problems. Some of 

these costs are easily quantifiable, such as the cost of repairs, 

scrap, potential accidents, extra labor hours, energy 

consumption, or penalties. Other costs are not fully 

quantifiable and are of a non-monetary nature, such as time 

expenditures or damage to the company's reputation. The 

concept of quality is often paired with meeting customer 

expectations in the literature, which is why it is essential to 

prevent a drop in quality, as it can lead to customer 

disappointment and a potential decrease in sales [16], [17]. 
 

 
Fig. 3. D1 

 

D1 - Define the Background and Team 

In this case, the failure rate for the security access control 

systems purchased for resale by the company was 19% for 

the first product type and 16% for the second type during the 

warranty period. During the problematic period, various costs 

were incurred, including travel, equipment replacement, 

repairs, and shipping fees. The supplier promised to address 

the defects, but initially, no improvement in quality was 

observed. As mentioned earlier, this is the "0-step" identified 

in some research, which involves identifying the problem or 

defect. Considering the complexity, the team was composed 

of experts from customer service, design, and software 

development departments. 

D2 - Describe the Problem 

In this step, the company conducted a brainstorming 

session to assess the situation. The summary of this 

assessment can be illustrated by answering the following 

questions see in Fig.4. 
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Fig. 4. D2 

 

D3 - Setting Objectives and Corrective Actions 

In this phase, the task was to implement initial actions 

necessary until the source of the problem could be fully 

identified and resolved. The responsible parties for each task 

were also defined, along with the costs incurred due to the 

defective performance and the overall objective. 
 

Fig. 5. D3 

 

Following the introduction of these initial corrective 

actions, the goals were achieved by modifying settings and 

parameters and optimizing the system. The Cost of Poor 

Quality (COPQ) value is currently being reduced, with 

further reduction being a continuous objective. 

D4 - Root Cause Analysis 

The failures occurred during product use, regardless of the 

operating temperature (inside or outside). In both cases, the 

motor was found to lose power within 1-2 days. An analysis 

of the gate's activity by the manufacturer was deemed 

necessary. The log analysis determined that excessively high 

parameter values were negatively impacting the motor's 

performance. Due to the issue, the supplier committed to 

testing the system, subsequently verified the parameter 

values, and confirmed that the problem was attributable to the 

software's operation. 

 
 

 

Fig. 6. D4 

 

D5 - Defined Corrective Actions 

The implementation of corrective actions followed the 

root cause analysis, which involved a software redesign of the 

device. These corrective steps were initiated immediately 

after the root cause was identified. 
 

Fig. 7. D5 

 

D6 - Validated Corrective Actions 

Following the determination of the corrective actions, a 

checklist was created, jointly compiled and audited by the 8D 

team members. The table below illustrates the review and 

implementation of these actions. 
 

Fig. 8. D6 

 

D7 - Review and Verification of Preventive Actions 
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After implementing the immediate corrective actions, the 

team set long-term goals and created a list of preventive 

processes and measures to be introduced. These were 

outlined in the following three points. 
 

Fig. 9. D7 

 

D8 - Monitoring and Team Recognition 

As the project concluded, the team members agreed that 

continuous monitoring of customer feedback was expected. 

They also scheduled an annual review of the system settings. 

The final step was to acknowledge the team's work, 

summarizing their successful collaboration and the project's 

key outcomes. 
 

 
Fig. 10. D8 

 

VI. CONCLUSION 

The objective of this research was to provide a relevant, 

comprehensive, and illustrative analysis of the practical 

application of the 8D problem-solving technique. In 

accordance with the company's request to preserve 

confidentiality, all sensitive corporate information has been 

omitted. The study emphasizes the critical importance of 

addressing quality issues and investigates the relationships 

between two widely used quality management techniques: 

FMEA and 8D. As demonstrated throughout this analysis, 

these two methods are closely interconnected in practical 

application. For a complete analysis, the use of other quality 

management techniques is also recommended and constitutes 

standard corporate practice. 

The project documentation, provided with the support of 

the distributor, serves to illustrate the utility of the 8D 

method. The case study successfully demonstrates the 

method's effectiveness in identifying faults and deficiencies. 

It also highlights the efficacy of the investigative process, 

which culminated in the successful implementation of 

corrective actions. 
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