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Abstract:  

The study examined the role of Six Sigma methodology in improving  
human resource competence during digital transformation. It highlighted 

the integration of Six Sigma with digital strategies to enhance employee 

efficiency and productivity. The methodology aids in adapting to new 

technologies and optimizing processes. Practical applications showed 

benefits like reduced response times and improved productivity. 

Keywords: Six Sigma; Human Resource Efficiency; Applied Models;Digital 

Transformation. 
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Résumé:  

L'étude a examiné le rôle de la méthodologie Six Sigma dans 
l'amélioration des compétences des ressources humaines au cours de la 

transformation numérique. Elle a mis en évidence l'intégration de Six 

Sigma dans les stratégies numériques afin d'améliorer l'efficacité et la 

productivité des employés. La méthodologie permet de s'adapter aux 

nouvelles technologies et d'optimiser les processus. Les applications 

pratiques ont montré des avantages tels que la réduction des temps de 

réponse et l'amélioration de la productivité. 

Mots clés:Six Sigma; Efficacité des ressources humaines; Modèles 
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1. INTRODUCTION  

Human resources hold a strategic and central role in modern  

organizations as the cornerstone for development and achieving goals. 

Ensuring a capable workforce has become a mandatory priority, requiring 

continuous development and enhancement. This process is now a critical 

necessity aligned with organizational objectives. 

This shift is necessitated by the need to develop new skills and  

knowledge in personnel, empowering them to stay abreast of rapid 

technological and informational shifts and the challenges posed by 

competition. The rapid digital evolution has catalyzed the advancement of 

many management and technical concepts, urging organizations to seek and 

adopt innovative methods, techniques, and strategies to enhance the 

capabilities of their human resources. 

 The Six Sigma method, is a powerful methodology adopted globally  

to improve the quality of services, products, and processes. It enhances 

organizational efficiency by equipping human resources with modern 

technological skills and increasing their effectiveness. Through rigorous 

data analysis, it identifies and corrects defects, aiming to minimize errors to 

near-zero levels.  
Studies have shown that the effective implementation of the Six  

Sigma methodology in organizations has led to improved processes and 

enhanced human resource efficiency. For instance, major corporations such 

as General Motors, Motorola, and Microsoft have adopted Six Sigma as a 

pivotal tool for enhancing performance and minimizing defects in their 

products.  

Motorola's adoption of Six Sigma significantly reduced defect rates,  

enhancing product quality and customer satisfaction. General Motors 

implemented Six Sigma to develop employee skills and promote a culture 

of continuous improvement, which improved productivity and reduced 

costs. These examples highlight how Six Sigma, through extensive 

employee training in data analysis and statistical tools, refines skills and 

boosts productivity, supporting digital transformation in the short to 

medium term. 
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1.1 Problem Statement: 

Given the context provided, the following question emerges:  

How can the Six Sigma methodology contribute to the development of 

human resource efficiency within organizations amidst ongoing digital 

transformation? 

1.2 Study Hypotheses: 

 There is a reciprocal influence between the implementation of the Six 

Sigma methodology and the enhancement of human resource 

efficiency. 

 Digital transformation influences the application of the Six Sigma 

methodology through the improvement of processes and enhancement 

of efficiency. 

 Training human resources in the Six Sigma methodology within a 

digital work environment significantly boosts their job performance 

and efficiency. 

 A marked improvement in the operational efficiency of human 

resources is observed in companies that implement Six Sigma.. 

 1.3 Research Objectives:  

The primary aim of this study is to elucidate the impact of the Six  

Sigma methodology on the development of human resource efficiency in 

contemporary business organizations. In addition to this overarching goal, 

the study sets forth several specific objectives: 

 To provide a comprehensive and clear understanding of the Six Sigma 

methodology. 

 To emphasize the significant role of Six Sigma in enhancing human 

resource efficiency amidst digital transformation. 

 To explore the contribution of Six Sigma to the development of human 

resource efficiency within organizations. 

 To examine the influence of digital transformation on the efficacy of 

the Six Sigma methodology. 

 To showcase exemplary models of institutions that have successfully 

implemented Six Sigma. 
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2. Theoretical Introduction to Six Sigma Methodology  

The concept of "Six Sigma" stands as a cornerstone in the realm of  

total quality management, first emerging at Motorola in the early 1980s. 

It has since gained global traction as numerous major organizations have 

integrated it into their administrative processes. 

2.1 Definition of Six Sigma Methodology 

Six Sigma is defined as a quality measurement that strives for near- 

perfection. It is a systematic approach for acquiring and analyzing data to 

prevent defects in any process, from manufacturing to the final delivery to 

customers. Six Sigma represents: 

 Sigma (σ), the eighteenth letter of the Greek alphabet, is employed by  

statisticians to denote standard deviation. It serves as a statistical method 

and indicator to describe deviations, variances, disparities, or 

inconsistencies in a specific process relative to set goals . (Eddine, 2019, p. 

122). 

 As a management philosophy, Six Sigma aids in problem-solving and  

devising methods to enhance both processes and performance. It focuses on 

identifying and removing non-essential goods and services and waste in 

functions and activities. It can be described as the diligent application of a 

diverse array of skills and statistical and non-statistical methods aimed at 

reducing variance in specific processes (Nazar, 2017, p. 09). 

 Six Sigma as a process or strategy enables organizations to significantly  

improve their core operations and organizational structure through the 

design and monitoring of daily business activities. This strategy aims to 

minimize wastage and resource consumption ("time, mental energy, 

physical energy") while concurrently satisfying customer needs and 

enhancing customer satisfaction (Saleh, 2014, p. 23). 

2.2 The principle of Six Sigma Methodology 

The principle of Six Sigma signifies that an organization delivers  

nearly defect-free products or services, with a defect rate of just 3.4 defects 

per million opportunities. This equates to an operational efficiency of 

99.99966%, achieved at minimal cost and within optimal timeframes 
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(Mittal, 2023, p. 12). The Six Sigma methodology encompasses the 

following key features (Wary, 2002, p. 122): 

 A clear focus on measuring the financial returns of any Six Sigma  

project. 

 Emphasis on strong management characterized by enthusiasm and  

effective leadership. 

 A dedicated human infrastructure, including roles such as  

"Champions," "Master Black Belts," and "Black Belts," to lead and 

execute the Six Sigma system. 

 A commitment to data-driven decision-making, relying on reliable data  

instead of assumptions or guesswork. 

The essence of Six Sigma lies in the concept that if an organization  

can measure the defects in a process, it can scientifically eliminate those 

defects and move closer to achieving defect-free performance. By 

implementing new processes, organizations can define the quality of their 

products and services, meet customer requirements, and ensure continuous 

improvement using technical and statistical tools. 

Six Sigma is not merely a quality initiative; it represents a  

comprehensive management commitment underpinned by a philosophy of 

excellence, customer focus, process improvement, and reliance on rigorous 

measurement rather than intuitive beliefs and feelings. Six Sigma is 

acclaimed as the optimal methodology to address the evolving demands of 

customers and markets, benefiting employees and shareholders alike. 

(Perzigop, 2008, p. 45). The practices have been credited with enhancing 

the efficiency of the operational and functional processes of enterprises 

from production to marketing, from personnel management to finance, all 

the while helping them augment their growth and profitability. 

2.3 Principles of Six Sigma Methodology: 

Six Sigma is grounded in a set of key principles (Al-Otaibi, 2017, p. 279): 

 Customer Focus: This extends beyond traditional client relationships to  

include investors, employees, product and service users, and the wider 

community. It necessitates the systematic gathering of customer data, 

mindful of the dynamic nature of customer requirements. Under Six Sigma, 
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customer satisfaction and appreciation become paramount, with all 

improvements measured by their impact on customer contentment. 

 Decision Making Based on Facts and Accurate Data: Employing  

statistical tools such as frequency distributions, flow charts, and Shewhart 

cycles, Six Sigma fosters a 'management by facts' approach. This principle 

enhances the clarity of organizational performance metrics, leveraging data 

and analysis to understand critical variables and optimize outcomes 

(Abdallah, 2012, p. 16). 

 Focus on Internal Processes and Activities: Six Sigma emphasizes the  

central role of internal processes and activities in achieving success. 

Notably, it has influenced leaders and managers, particularly in service 

industries, to view workflow control not as a detriment but as a strategic 

asset in delivering value to customers . (Dellifraine, 2013, p. 214) 

Six Sigma, as a quality management methodology, equips  

organizations with the necessary tools to enhance the capability of their 

operations, improve performance, and reduce product defects, leading to 

heightened employee morale and superior product quality. 

3. The Impact of Digital Transformation on Human Resource 

Management 

The integration of technology and digital transformation has  

profoundly influenced the realm of human resource management. As noted 

by Westerman (Rafai, 2011, p. 05) technology's application spans various 

aspects of HRM, significantly reshaping practices and strategies: 

3.1 Impact on Recruitment Strategy: Digital transformation has  

revolutionized recruitment by optimizing internal and external hiring 

processes through digital tools and platforms like LinkedIn and Indeed, 

which expand access to global talent. Artificial intelligence enhances 

efficiency by analyzing resumes and matching candidates to roles, while 

digital systems improve the applicant experience with automated 

applications and targeted job marketing campaigns. These advancements 

enable streamlined recruitment and promote diversity and remote work 

opportunities. (Pande, 2002, p. 09). 
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3.2Recent Impact on Training: Digital transformation has revolutionized 

training methodologies by enabling flexible, personalized learning through 

platforms like LinkedIn Learning and Coursera. Advanced technologies 

such as AI, VR, and machine learning enhance efficiency by tailoring 

programs to individual needs. Interactive tools like webinars boost 

engagement, while digital tools provide immediate feedback and 

performance assessment, fostering continuous skill development and 

addressing skill gaps effectively. (Delleci, 2023, p. 182). 

3.3 Automation of Human Resources Functions: Digital transformation 

has automated HR functions like recruitment and performance 

management, reducing administrative tasks and enabling a focus on 

strategic talent development. Tools like Slack and Microsoft Teams support 

flexible work arrangements, enhancing productivity, communication, and 

the overall employee experience through modern technologies and 

immediate feedback. 

4. Applying Six Sigma to Human Resource Development Amid Digital 

Transformation 

Human resource management is crucial in the deployment of the Six  

Sigma methodology. The success of Six Sigma initiatives hinges 

significantly on the involvement of human resources. Experts in human 

resources, with their relevant skills, are instrumental in the technical and 

strategic advancement of Six Sigma, enhancing the integration of human 

resources within the decision-making and implementation processes and 

fostering their overall development. 

4.1 Six Sigma Application and Its Role in Human Resource Skill 

Development 

The implementation of Six Sigma within an organization is a phased  

process, each stage demanding specific tools and extensive training 

programs to ensure the success of Six Sigma projects. This structured 

approach enables human resources to acquire new skills and adapt to 

modern technologies. Six Sigma follows the DMAIC phases, an acronym 

for Define, Measure, Analyze, Improve, and Control Figure (01). (Rafai, 

2011, p. 25) . 

 Define: The "Define" stage involves identifying the problem,  
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quantifying defects from the customer’s perspective, and forming a capable 

project team to address the issues effectively. 

 Measure: This phase involves determining key metrics for efficiency  

and effectiveness, collecting relevant data, and concentrating on factual and 

numerical insights that aid in identifying the root causes of the problem. 

 Analyze: During this stage, the team examines the causes of the  

identified issues based on the data gathered in the Measure phase. This 

analysis is critical to understanding the underpinnings of process 

inefficiencies. 

 Improve: Here, the focus shifts to outlining and implementing activities  

that enhance performance, with a strong emphasis on the accurate 

application of statistical and scientific tools to ensure meaningful 

improvements. 

 Control: In this step, activities are identified to monitor performance  

and ensure that improvements are sustained. One of the primary objectives 

of this phase is to prevent a return to old habits and practices (Jalal Al-

Suweiss, 2009, p. 12):. 

    The adoption of the Six Sigma methodology contributes to the  

development and enhancement of human resources within the organization 

by enabling them to acquire new skills that improve their work performance 

and familiarize them with the use of statistical and scientific methods. It 

also fosters greater integration into the organization through the activation 

of teamwork, which is reflected in the following aspects  (Kai, 2003, p. 7): 

 Team Formation: Team members are typically selected based on  

their technical expertise related to the project. Once the project begins, the 

actual work falls to a group of team leaders, members, and assistants who 

possess strong expertise, broad perspectives, and motivating enthusiasm. 

These individuals are generally chosen from diverse academic and 

professional backgrounds and from various functional levels, which 

facilitates the exchange of knowledge and skills among team members. 

 Charter Development: The charter is a crucial document that serves  

as a written guide to the problem. It includes a description of the 

organization’s current state, the formulation of the problem, the opportunity, 
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the goal, the constraints, and the project’s assumptions. Additionally, it 

defines the scope of the study, lists the team members and their roles, 

outlines an initial plan specifying each phase, and identifies the desired 

outcomes of the project. Preparing this charter requires a comprehensive 

understanding of the organization’s issues, providing an opportunity for all 

employees to become familiar with the organization’s status and work 

towards achieving both the project’s goals and the organization’s 

overarching objectives. (Zu X, 2008, p. 25) 

 Team Training: In Six Sigma implementation, training is  

paramount, with a focus on mastering the DMAIC process and its 

associated tools. This necessitates proactive involvement from the 

organization's senior management, who are tasked with establishing a 

continuous education unit and facilitating ongoing training programs for 

employees to ensure sustained competency development. 

 Building a Six Sigma Team: Key roles within the team often  

include titles such as "Champion" or "Sponsor," comprising: Champion or 

Sponsor. Master Black Belt .Black Belt Green Belt.. (Harry, 2014, p. 47). 

 Implementing and Applying Solutions: Upon project completion,  

team members generally revert to their regular duties or transition to 

subsequent projects, frequently working in areas impacted by their 

solutions. In this phase, team members play a vital role in overseeing the 

new processes or solutions to guarantee their effective implementation. 

Responsibilities of a Six Sigma team extend to developing an understanding 

of the origins of errors and defects to pinpoint actual weaknesses. This 

involves brainstorming to analyze shortcomings using the data and 

information gathered and encompasses the redesigning, planning, and 

refining of processes to better meet business needs Figure (02). (Padhy, 

2017, p. 248)  . 

Forming such teams not only empowers workers by boosting their  

self-esteem and increasing their loyalty to the organization, but it also 

provides them with opportunities to acquire new skills across various 

domains. This empowerment is contingent upon the support from senior 

management, which is crucial in adopting the decisions reached. Human 
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resources play a pivotal role in the successful implementation of Six Sigma 

initiatives. 

 

4.2 Utilizing Digital Transformation Technologies in Implementing the 

Six Sigma Program 

The integration of digital transformation technologies into Six Sigma  

enhances operational efficiency and process quality. Tools like AI, data 

analytics, and automation improve defect detection and root cause analysis 

with accuracy and speed. Streamlined data collection and analysis enable 

informed, data-driven decision-making. (Ramias, 2008, p. 09). 

 E-learning: The concept of e-learning involves creating an  

interactive environment enriched with computer-based technology, 

networking, and multimedia applications. This setup enables trainees to 

interactively achieve the objectives of the training process with minimal 

effort and maximum efficiency, unconstrained by physical or temporal 

boundaries. Consequently, Six Sigma necessitates robust training programs 

that harness modern technologies to deliver effective learning outcomes. 

 Brainstorming: Often referred to as creative thinking, this method  

is designed to generate a multitude of ideas for solving a problem or 

identifying its root causes. The process involves: 

- Each team member writing their ideas on paper. 

- Members then take turns reading one idea from their list during the 

meeting. 

- After all ideas are presented, the leader inquires if any new ideas 

have emerged. 

- Subsequently, all brainstormed ideas are discussed. 

This approach diminishes fear among employees, encouraging them to 

propose innovative solutions for work-related issues and fostering a spirit of 

competition and collective creativity among all Six Sigma team members. 

After the brainstorming session, the most feasible and impactful solutions 

are proposed. 

 Thinking Hats Method:  
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Programming the human mind to follow a unified pattern is an essential 

aspect of this method. To use this approach effectively, participants must 

wear different "thinking hats" to represent various thinking styles. Each 

member is required to adhere to the thinking style associated with their 

specific hat throughout the process. The colors of the hats represent the 

following distinct thinking styles . (Al-Fattah, 2008, p. 127) 

White Abundance of information ..Green ..Creativity  . Blue                        

Guidance...Red .Feelings...Yellow .Interactio .Black                       

Pessimism 

 Pareto Chart: 

 The Pareto chart is named after the Italian economist Vilfredo Pareto. It is 

used to compare existing problems by statistically aggregating data, 

counting the frequency of each problem's occurrence, and analyzing the 

associated losses. The primary goal of the Pareto chart is to identify the 

most frequently occurring issues.  

The chart is based on the 80/20 rule, which states that 80% of quality-

related problems are caused by 20% of the underlying factors. It represents 

problems in the form of columns, where the height of each column 

corresponds to the frequency of occurrence. These columns are arranged in 

descending order, starting from the most significant causes to the least 

significant ones . (Bachiouh, 2011, p. 223). 

 Simulation Techniques:  

These techniques are designed to train managers either in their actual 

workplace or in environments replicating real workplace conditions. They 

leverage educational exercises to prepare managers for tasks that reflect 

actual job conditions. Key techniques in this domain include (Al-Walid, 

2009, p. 193) . 

- In-basket Exercises: Individual situational exercises aimed at teaching 

managers how to prioritize tasks and make effective decisions. 

- Role-playing: Originating in the 1930s and evolving to strengthen 

interpersonal relationships, this technique involves managers enacting 

fabricated scenarios to initiate the simulation and subsequent analysis. 

- Leaderless Discussion Groups: These groups consist of 4 to 8 trainee 

managers who collaboratively work on solving an administrative 
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problem. Each member is assigned specific tasks to foster teamwork and 

leadership skills. 

- Computer-based Decision-making Exercises: Increasingly utilized to 

develop managerial skills, these exercises assist managers in making 

administrative decisions that impact various domains, such as research 

and development investment. The process involves sequential steps 

forming a specific management model. Managers simulate decision-

making on a computer, make a series of choices during one simulation 

period, and adjust their decisions in subsequent periods based on the 

outcomes of earlier actions.   

-  

4.3 Development and Improvement of Human Resource Efficiency 

from a Six Sigma Perspective 

Six Sigma approaches organizations not only as technical systems but also 

as social systems comprising individuals. This dual perspective underscores 

the importance of addressing employee ambitions, motivations, behaviors, 

and group dynamics within the workplace. The human element is 

considered the cornerstone of successful management, with work quality 

forming an integral part of the Six Sigma philosophy. To achieve this, 

organizational managers are encouraged to adopt the following principles  

(Al-Salmi, 1995, pp. 28-29): 

 Change and development of the organizational culture, its values, and 

the values of its employees, as there can be no success in a Six Sigma 

project unless leaders recognize a crisis and there is a collective feeling 

of the need for change. 

 Initiating intellectual and behavioral changes in individuals to shift from 

a fault-finding logic to error prevention. 

 Working in self-managed teams and relying on self-regulation instead of 

external control. 

 Training and education for improvement and skill development. 

 Facilitating the development of training and education of workers 

through the Six Sigma team. 

 Assisting the organization to be better than it currently is. 
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 Positively affecting the morale of individuals, making them feel proud 

of their exceptional achievements. 

 Providing an environment conducive to cooperation and integration 

among workers within the same department and across various 

departments. 

 Increasing the sense of responsibility among workers and motivating 

them. 

5. Successful Organizational Models in Applying Six Sigma 

The origins of Six Sigma as a standard measurement trace back to 1885, 

when Frederick Gies introduced the concept of normal distribution curves. 

Over time, additional quality measures, such as CPK (Process Capability 

Index) and ZD (Zero Defects), were developed. In the 1920s, Walter 

Shewhart further advanced quality metrics by introducing the "3 Sigma" 

system, which pinpointed process areas requiring correction. 

The modern concept of "Six Sigma" was formally introduced in 1987 by an 

engineer at Motorola, alongside his engineering team. It was established as 

a rigorous quality standard, focusing on defect rates per million units and 

laying the foundation for stringent quality control practices that would 

revolutionize process improvement methodologies. 

5.1 Motorola and Insights from the History of Six Sigma Methodology 

The rise and continued success of Motorola, a major player in the 

electronics industry, are inextricably linked to the Six Sigma methodology. 

Motorola pioneered the foundational concepts that later developed into this 

comprehensive management system. For Motorola, Six Sigma provided a 

critical answer to the pressing question: How can we remain competitive in 

the global market? 

   During the 1980s and early 1990s, Motorola, along with many other 

American and European companies, faced stiff competition from Japanese 

firms. The leadership at Motorola recognized that their product quality was 

subpar, exacerbated by the lack of a unified quality program. Instead, the 

company had numerous, disconnected quality initiatives. In 1987, a new 

approach emerged within Motorola’s communications sector under the 

leadership of Mr. George Fisher, who would later become the CEO of 
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Kodak. This approach, named the Six Sigma method, marked a 

transformative moment for the company. (George, 2004, p. 41) 

      At its core, Six Sigma offered Motorola a simple yet powerful method 

to monitor performance levels and align them with customer needs, using 

the Sigma standard as a benchmark. The ambitious goal was to achieve 

near-perfect quality. Strong support from the company’s chairman, Bob 

Galvin, helped Six Sigma permeate the organization, enabling Motorola to 

adopt developmental goals that seemed unattainable at the time.  

This method not only enhanced operational efficiency but also empowered 

the company to establish a structured program aimed at achieving its 

objectives. The key goals of this initiative were . (Baines, 2009, p. 41): 

 Creating an environment where employees felt encouraged to openly 

discuss their criticisms of the company and their roles without fearing 

repercussions that might jeopardize their job security. 

 Recognizing that employees are experts in their work, the company 

enhanced their authority while expecting greater accountability in 

return. 

 Emphasizing smarter work practices over harder work. Fisher insisted 

that employees focus on efficiency rather than unnecessary effort. 

 Developing a new model of a boundary-free enterprise where all 

employees collaborated toward a unified goal. Workers were encouraged 

to simultaneously identify and resolve problems. Managers who 

hindered this process faced dismissal, ensuring accountability at all 

levels. 

        Motorola’s commitment to achieving Six Sigma in 1987 required 

significant investment, initially exceeding the company’s earnings. The 

organization spent nearly $750 million to implement the concept. Despite 

these substantial initial costs, the investment yielded extraordinary returns. 

By 1997, Motorola’s accomplishments included  (Brue, 2005, p. 02): 

 A fivefold increase in sales, with annual benefits exceeding 20%. 

 Cumulative savings of $14 billion resulting from Six Sigma efforts. 

 A doubling of share price profits, with an annual growth rate of 

21.3%. 
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Motorola’s success story with Six Sigma is remarkable, particularly given 

its precarious position in the early 1980s. By the late 1990s, despite 

challenges stemming from failures in the competitive cell phone and 

satellite phone markets, Motorola embraced Six Sigma not just as a set of 

tools but as a transformative methodology. Through enhanced 

communication, training, leadership, teamwork, measurement, and 

customer focus, Motorola positioned itself for a turnaround. 

The success of Six Sigma is not exclusive to Motorola; several leading  

companies have adopted the methodology to drive improvements in quality, 

efficiency, and defect reduction: 

2.2  Successful Company Models in Applying Six Sigma 

Many leading companies have implemented the Six Sigma methodology to 

achieve improvements in quality, efficiency, and defect reduction. Among 

the most notable of these companies are: 

 General Electric (GE): 

General Electric’s adoption of Six Sigma methodology marks a  

turning point in the history of process improvement. Jack Welch is also 

important for helping to build Six Sigma’s reputation, which carries on into 

the present day. But what difference did Six Sigma make to General 

Electric? And when did it first begin? In this article, we look at the history 

of Six Sigma at General Electric, how they have used it, and how they 

benefited. 

It was in 1995 when General Electric’s implementation of Six Sigma  

began. Welch was the driving force behind this implementation, acting as a 

figurehead for the rest of the company to rally behind. Under his watch, he 

strove to ensure the company fully integrated Six Sigma into their 

operations. This change in operations began when Welch became aware of 

GE’s many setbacks, the company often falling short of its potential. Welch 

recognized that GE required a complete overhaul of all its fundamental 

operations.  ( https://www.6sigma.us/ge/six-sigma-case-study-general-

electric)/ 

   Working with engineers and consultants, Welch detected a great deal of 

defect that had previously gone unnoticed. This build-up of waste was 

holding the company back, losing them money, and slowing down their 
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production. Welch knew what to do. He had seen it in action and knew it 

could save General Electric from itself. He knew Six Sigma could help 

streamline the company, make it more efficient and productive, eliminate 

waste, and change it for the better. It did. 

    Under the leadership of CEO Jack Welch, from 1981 to 2001, General 

Electric experienced a transformative era, achieving a 4000% increase in its 

value and becoming a dominant industrial force in the United States. In 

recent years, GE has continued to thrive, with a 95% stock price increase in 

2023 and 40% in 2024. The company reported revenues of $32 billion in 

2023, with 70% derived from aftermarket services for jet engines. 

Operational profits are projected to reach $10 billion by 2028, with plans to 

distribute 75% of available funds to shareholders. 

GE made Six Sigma a cornerstone of its strategy, focusing on enhancing 

performance, cutting costs, and elevating customer satisfaction. The 

company achieved approximately $300 million in savings and significantly 

reduced defect rates to approach Six Sigma's benchmark of 3.4 defects per 

million opportunities. By 1999, GE had trained over 100,000 employees in 

Six Sigma roles (Green Belt, Black Belt, and Master Black Belt), with an 

impressive return of $4 for every dollar invested in training and 

implementation. 

 An Integrated Six Sigma Approach Changes DuPont’s World 

 Founded in 1802, DuPont is an American multinational company 

specializing in chemicals, technology, and biological sciences. In the early 

1990s, DuPont implemented Six Sigma to refine its processes, reduce 

waste, and boost productivity across its operations. The company began 

with rigorous data analysis to identify production defects and invested 

heavily in employee training, offering certifications such as Black Belt and 

Green Belt to manage projects effectively. (Nemours, 25/11/2024). 

he Year Six Sigma Came to DuPont 

In February of 1999, the CEO of DuPont, Chad Holliday Jr., decided that 

DuPont was going to implement Six Sigma to improve the entire company. 

They had two frameworks in mind: 

 Using DMAIC to improve an existing product, service or process. 
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 Using DMADV to design a new product, service or process. 

DMAIC: Define-Measure-Analyze-Improve-Control 

DMADV: Define-Measure-Analyze-Design-Verify 

DuPont used Lean Six Sigma, incorporating the concepts of both Lean and 

Six Sigma and with the supply chain, they integrated the entire company 

with the new methodology. It’s no surprise the company was a tremendous 

success, so much so that as of July 2017 DuPont is worth $82.03 billion 

dollars. Not bad for a company that started off as a family partnership. 

Important Note to Remember 

Any change in a company protocol takes a team effort to make it work. No 

one can imagine the effort it took to change the entire inner workings of 

DuPont, and no doubt it was the best decision ever made for DuPont. The 

powers at DuPont felt that an integrated approach maximizes results, and it 

looks like they were right. (https://6sigma.com/integrated-six-sigma-

duponts-world/) 

     This initiative resulted in substantial financial savings, amounting to 

approximately $1.6 billion through improved quality and reduced waste and 

defects. 

 Bank of America: 

Bank of America implemented Six Sigma to streamline its operations, 

leading to hundreds of millions of dollars in savings within just three years. 

The bank also succeeded in halving process times, improving efficiency and 

customer satisfaction. 

 Honeywell: 

Honeywell achieved record operational performance and saved over  

$2 billion in direct costs through its Six Sigma initiatives. This success 

highlighted Six Sigma’s role in driving operational excellence and cost 

efficiency. 

6. Conclusion: 

Six Sigma methodology is a powerful tool for enhancing the 

efficiency of human resources amid digital transformation. It contributes to 

process improvement and productivity increase by reducing errors and 

achieving the organizational production goals. Moreover, it enables 

institutions to enhance their employees' skills and competencies in changing 
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work environments, as well as achieve tangible results in reducing costs and 

increasing customer satisfaction.  

Many companies and organizations that have implemented Six Sigma, 

such as General Electric and DuPont, have demonstrated how it can lead to 

significant financial results and improve institutional performance in a  

rapidly digitalizing world. 

6.1 Hypothesis Testing: 

 First Hypothesis: The hypothesis that the application of Six Sigma  

impacts the development of human resource efficiency has been validated. 

The successful implementation of Six Sigma necessitates skilled human 

resources across all administrative levels of an organization. Through its 

application, organizations achieve customer satisfaction and loyalty, while 

their products are associated with a quality hallmark. The alignment of Six 

Sigma initiatives with human resource development ensures organizational 

effectiveness and competitiveness. 

 Second Hypothesis: The hypothesis that digital transformation  

influences the application of Six Sigma by enhancing processes and 

efficiency has been confirmed.The integration of digital technologies such 

as artificial intelligence, data analytics, and smart systems with Six Sigma 

fosters positive outcomes. These advanced analytical tools enable teams to 

identify defects with greater speed and accuracy, thus amplifying the 

effectiveness and success of Six Sigma applications. 

 Third Hypothesis: The hypothesis that training human resources on  

the application of Six Sigma in a digital work environment enhances job 

performance and efficiency has been validated. The results demonstrate that 

Six Sigma serves not only as a process improvement methodology but also 

as a comprehensive training framework. By aligning with modern 

technologies, Six Sigma programs equip employees to meet organizational 

goals effectively across various operational levels. 

 Fourth Hypothesis: The hypothesis that companies implementing  

Six Sigma experience noticeable improvements in the operational efficiency 

of their human resources has been substantiated. Evidence from successful 

implementations indicates that Six Sigma contributes to improving 
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individual and collective employee performance by reducing errors, 

enhancing quality, and boosting efficiency. These improvements positively 

reflect on the operational capabilities of human resources, driving the 

organization's overall success. 

6.2 Recommendations: 

 Institutions implementing Six Sigma should dedicate training programs 

specifically for artificial intelligence and data analysis to enhance 

workers' skills and the use of digital tools to reduce errors. 

 Organizations applying Six Sigma should integrate digital 

transformation technologies at all stages of its application. 

 Institutions should encourage a culture of continuous improvement 

among workers through Six Sigma tools. 

 Organizations should conduct periodic assessments to measure the 

levels of Six Sigma application and its role in improving the efficiency 

of human resources. 

 

Figure (01): Six Sigma Implementation Phases 

Source: Developed by the researcher 

 Figure (02): Six Sigma Belts 

 
Source: Ahmed, S. (2019). Integrating the DMAIC approach of LSS  
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and theory of constraints toward quality improvement in healthcare.  

Reviews on environmental health, 34(4), 42 8.  

.7 References: 

 Bhat, S., Jnanesh, N. A., & Jose, M. (2016). Process and productivity 

improvement through six sigma: A case study at production industry. Journal 

of Mechanical Engineering and Automation, 6(5A), 32-39. 

 Boufalta, M. S. E. (2019). Quality assurance in higher education institutions 

using Six Sigma methodology. Journal of Education and Sociology, 6, 

University of Constantine 2. 

 Brue, G. (2005). Six Sigma for managers: 24 lessons to understand and apply 

Six Sigma principles in any organization. The McGraw-Hill Companies, 

United States of America. 

 Dellifraine, J. L., Wang, Z., McCaughey, D., Langabeer, J. R., & Erwin, C. 

(2013). The use of Six Sigma in health care management: Are we using it to 

its full potential? Quality Management in Healthcare, 22(3), 210-223. 

 DuPont de Nemours, Inc. (2024). DuPont de Nemours, Inc. (DD) financial 

statements. Retrieved from https://www.dcf.fm (Consulted on 25/11/2024). 

 George, M. L., Maxey, J., Rowlands, D. T., & Price, M. (2004). The Lean 

Six Sigma pocket toolbook: A quick reference guide to 70 tools for 

improving quality and speed. McGraw-Hill Education. 

 Harry, M., & Schroeder, R. (2014). Six Sigma. Translation: Ahmed Saleh, 

Ola. Professional Expertise Management Center, Egypt. 

 Hiba, M. A. (2012). The degree of compliance with the Six Sigma approach 

for controlling the quality of internal audit (An applied study on banks 

operating in the Gaza Strip) (Master’s thesis). Faculty of Commerce, Islamic 

University of Gaza, Palestine. 

 Jalal Al-Suweiss, & Al-Naimi. (2009). Six Sigma, ultimate precision (1st 

ed.). Amman, Jordan. 

 Mamdouh, A. A. R. (2011). Six Sigma approach, a process improvement 

entry (1st ed.). Faculty of Commerce, Ain Shams University. 

 Mittal, A., et al. (2023). The performance improvement analysis using Six 

Sigma DMAIC methodology: A case study on an Indian manufacturing 

company. Heliyon, 9(3). 

 Nazar, S. S. A. (2017). The possibility of applying Six Sigma (Six Sigma) 

method in large food manufacturing companies in the West Bank (Master’s 

thesis). Graduate School, Hebron University, Palestine. 

 Padhy, R. (2017). Six Sigma project selections: A critical review. 

International Journal of Lean Six Sigma, 8(2), 244-258. 

https://www.dcf.fm/


 

 Khaldi naima  
 

420 

 Pande, L. P., & Holpp, P. (2002). What is Six Sigma. McGraw-Hill, New 

York. 

 Wary, B., & Hogan, B. (2002). Why Six Sigma insecurities operation. Bank 

of America, USA. 

 Zu, X., Fredendall, L. D., & Douglas, T. J. (2008). The evolving theory of 

quality management: The role of Six Sigma. Journal of Operations 

Management, 26(5), 630-650. https://doi.org/10.1016/j.jom.2008.02.001 

 https://www.6sigma.us/ge/six-sigma-case-study-general-electric/"Accessed 

on 09/01/2025. 

 

 

 

https://doi.org/10.1016/j.jom.2008.02.001

