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CHAPTER 1 

A BRIEF INTRODUCTIONABOUT TOTAL 

QUALITY MANAGEMENT 
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ABSTRACT: 

Total Quality Management (TQM) is a management strategy that concentrates on achieving 
excellence in quality across all areas of an organization. In this chapter discussed about the 
total quality management. For an organization to meet or surpass consumer expectations, 
procedures, goods, and services must constantly be improved.Total quality management is 
the ongoing process of identifying and minimizing or eliminating production defects, 
optimizing the supply chain, enhancing the customer experience, and ensuring that staff 
members are trained to the highest standards. 

KEYWORDS: 

Control, Customer, Improvement,Management, Process, Quality. 

INTRODUCTION 

The practice of total quality management (TQM) improves on the conventional business 
model. It is a tried-and-true method for ensuring survival amid fierce competition. The 
culture and behavior of a whole organization can only be changed by changing management's 
behavior. The majority of TQM is common sense. Total made up of the wholeis what results 
from analyzing the three words. Quality refers to the level of excellence a good or service 
offers. Management-Management is the act, practice, or style of handling, guiding, etc.The 
skill of managing the entire to achieve excellence is hence TQM. A straightforward yet 
powerful explanation is the Golden Rule. Treat others as you would want them to treat you 
[1]. TQM is described as a concept and a set of guiding principles that serve as the 
cornerstone of an organization that is always improving. To enhance all organizational 
processes and meet current and future customer demands, quantitative methods and human 
resources are applied. TQM integrates fundamental management practices, ongoing 
improvement initiatives, and technical tools within a structured methodology. 

Scope 

As long as businesses continue to understand the value of quality in attaining success, the 
future application of Total Quality Management (TQM) remains optimistic.The integration of 
cutting-edge technologies like automation, machine learning, data analytics, and artificial 
intelligence will be a key component of TQM in the future. The effectiveness of processes as 
a whole can be improved by these technologies, as well as quality assurance, data-driven 
decision making, and predictive maintenance.TQM will be essential to organizations’ efforts 
to undergo digital transformation. It will emphasize utilizing digital tools and platforms to 
improve customer experience, streamline procedures, provide real-time monitoring and 
analysis, and encourage cooperation between departments and stakeholders. Understanding 
and satisfying customers' requirements will take on even more importance in TQM's future. 
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Businesses will spend money on cutting-edge market research methods, procedures for 
collecting customer feedback, and data analysis to learn more about the tastes and 
expectations of their customers. This will help them provide individualized and extraordinary 
experiences.TQM will be in line with agile and lean concepts to support flexibility, 
continuous improvement, and waste reduction. In order to reduce waste, better operational 
performance overall, and optimize process flow, organizations will implement lean 
approaches like Lean Six Sigma.TQM will include sustainability and social responsibility 
factors in its quality management procedures.  

In order to meet changing customer demands and make a positive impact on the future, 
organizations will put a strong emphasis on environmental sustainability, ethical sourcing, 
social impact, and responsible production.TQM will expand its purview to cover supply chain 
management, placing a focus on cooperation, adherence to quality standards, and 
performance enhancement throughout the supply chain. To produce high-quality goods and 
services, organizations will collaborate closely with suppliers, have quality control 
procedures in place, and guarantee smooth integration.The future of TQM will encourage a 
culture of continual learning and improvement. In order to empower people, improve their 
abilities, and foster a mindset of constant learning and progress, organizations will invest in 
training initiatives, knowledge-sharing platforms, and performance feedback systems.As 
businesses become more aware of the value of quality in a cutthroat market, TQM will 
continue to be used on a global scale. In order to achieve international quality certifications 
and standards, organizations will use TQM's principles and procedures across a variety of 
industries and regions [2][3]. 

Fundamentals of Total Quality Management 

TQM is regarded as a method that is customer-centered and concentrates on continuously 
enhancing business operations management. It tries to make sure that all involved employees 
are working towards the same objectives of raising the caliber of the delivered goods or 
services and enhancing the production processes. TQM is defined by several guiding 
concepts. 

Put the Customer First 

Customers determine whether your products are of a high caliber under TQM. Customer 
feedback is highly valued since it enables a business to comprehend the needs and 
specifications more fully for the production process. For instance, customer surveys may 
point to inadequate product durability. To improve raw material procurement, manufacturing 
processes, and quality control procedures, this feedback is then pushed back into TQM 
systems. 

Effort by Employees  

Employee buy-in to the procedures and system is essential for the success of TQM. This 
involves clearly outlining the objectives, standards, requirements, and limitations across 
departments and among leaders. When a corporation applies TQM concepts, it must be 
prepared to invest in training personnel and provide them with the tools they need to finish 
projects successfully and on schedule. TQM also aims to keep skilled workers and lower 
attrition rates[4]. 

Improvement 

A business should gradually change and aim for small, incremental gains as it learns more 
about its clients, operations, and rivals. This idea of continual development enables more 
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flexibility to various products, markets, customers, or geographies and aids a corporation in 
adjusting to shifting market expectations. The competitive advantage a company has 
developed over similar companies is likewise fueled by and grows as a result of continuous 
improvement. 

Observance of Procedures 

Process flowcharts, TQM diagrams, visual action plans, and documented processes are 
heavily utilized in TQM's methodical approach. To guarantee that the right procedures are 
taken at the appropriate period of production, everyone participant in the process must be 
aware of and knowledgeable about their portion of it. Then, these procedures are regularly 
examined to identify any process flaws. 

A Systematic and Strategic Approach 

In a methodical and strategic approach, challenging activities or goals are divided into more 
manageable parts, and a clear action plan is created. A detailed analysis is the first step, then 
specific goals, strategies, and action plans are developed. Implementation entails methodical 
execution, tracking results, and making necessary corrections. This strategy reduces mistakes, 
maximizes resource use, and synchronizes operations with overarching objectives. It boosts 
output, encourages wise decision-making, and raises the prospect of success[5]. 

Utilization of data 

TQM's systematic methodology can only be effective if input and feedback are provided to 
assess how the process flow is progressing. Production, turnover, efficiency, and employee 
indicators must be consistently relied upon by management to compare expected outcomes to 
actual outcomes. TQM heavily relies on planning and documentation, and management can 
only determine whether those plans are being met by using and analyzing data. 

Combine Systems 

Integrating systems is one approach to use data. According to TQM plans, systems should 
communicate with one another, share important information across departments, and make 
informed decisions. Another department should have rapid access to the ERP data when 
items or inventory are utilized in one area. TQM aims to make it possible for everyone to be 
aware of the same information at the same time by connecting data sources and sharing 
information across systems. 

Communication 

Despite the ease with which data may be shared between departments, coordination of 
procedures and ensuring that a whole production line runs smoothly involve people. Effective 
communication is crucial to TQM since it helps to inspire workers, educate team members 
about a process, and prevent process errors, whether it's during routine daily operations or 
significant organizational changes[6]. 

Industries  

Although TQM was developed in the manufacturing industry, its principles are applicable 
across a wide range of sectors. It offers a coherent vision for systemic change and places 
more emphasis on long-term transformation than on short-term objectives. TQM is applied in 
numerous fields as a result, including but not restricted to industry, banking and finance, and 
medicine [7]. All departments within a single organization may also use these strategies. By 
ensuring that every employee is working towards the company's objectives, function is 
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improved across the board. Administration, marketing, production, and employee training are 
a few examples of involved departments[8]. 

Obstacles 

The next chapter, on leadership, describes how to put TQM into practice. Information on the 
implementation-related challenges is provided in this section. Many businesses, especially 
small ones with a specialization, are content with how things are right now. They are content 
with the volume of work being done, the revenues made, and the perception of happy 
consumers. The necessity for TQM won't become apparent to organizations with this culture 
until they start to lose market share.Once a company starts using TQM, there will be 
challenges in its implementation. Robert J. Masters identified the first eight most frequent 
after doing a thorough literature review and adding the last barrier[9][10]. 

DISCUSSION 

Basic Methods 

TQM demands six fundamental ideas. Active management that is dedicated to sustaining 
organizational support from top to bottom over the long term.A constant internal and external 
focus on the consumer.Effective participation and use of the entire workforce.Constant 
business and production process improvement.Approaching vendors as partners.Create 
metrics for the processes' performance. These ideas describe a great technique to manage an 
organization. Here is a quick text on each of them. These ideas are covered in further detail in 
the six chapters that follow. 

1. Management has to take part in the programmer for quality. To create a distinct 
vision, establish long-term objectives, and oversee the programmer, a quality council 
must be established. The business plan includes objectives for quality. Every year, a 
programmer for quality improvement is created with input from the entire workforce. 
Managers coach other teams in addition to participating on quality improvement 
teams. TQM is not only a one-time programmer; it is a continuous activity that must 
become ingrained in the culture. Everyone must be informed about TQM. 

2. A TQM program's emphasis on the client is essential to its success. Serving internal 
customers is a great place to start. The "voice of the customer" must be heard, and 
design excellence and defect avoidance must be prioritized. Do it correctly the first 
time and every time since the satisfaction of the consumer is the most crucial factor. 
Everyone inside the organization must take on the challenge of TQM. To participate 
effectively on project teams, all staff members must receive training in TQM, 
statistical process control (SPC), and other relevant quality improvement techniques. 
It's a great idea to include internal clients and, by extension, internal vendors on 
project teams. The plan's creation and execution must involve those who will be 
impacted by it. They are the ones who comprehend the procedure the best. The 
intention is to alter behavior. People must arrive at work prepared to do their jobs as 
well as to consider how to do them better. For processes to be carried out in the best 
way, people must have the smallest amount of power feasible. 

3. All business and production processes must be continually improved. On-time 
delivery, order entry effectiveness, billing error rate, customer happiness, cycle time, 
scrap reduction, and supplier management are ideal areas to start when working on 
quality improvement projects. Problem-solving technical methods include SPC, 
benchmarking, quality function deployment, ISO 9000, and tailored experiments. 

4. Since products and services are typically acquired with 40% of sales dollars, the 
supplier's quality must be exceptional. It is necessary to establish a collaborative 
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partnership rather than an aggressive one. Depending on whether the product or 
service is successful or unsuccessful, both parties stand to gain or lose equally. 
Quality and life-cycle expenses should be prioritized before price. Fewer suppliers are 
needed for meaningful collaboration to take place.  

5. For each functional area, performance metrics like uptime, the percentage of 
nonconforming work, absenteeism, and customer satisfaction should be established. 
All people should be able to see these measures presented. To gauge the activity of 
continuous quality improvement, quantitative data are required. The goal of TQM is 
to supply clients with high-quality goods and/or services, which will boost output and 
cut costs. It will be easier to compete in the market if the product is higher quality and 
less expensive. The organization will be able to accomplish its goals thanks to this 
sequence of events.The workforce will also have employment stability, which will 
make the workplace rewarding. As was already mentioned, TQM calls for a culture 
shift. For typical quality factors, it compares the prior condition with the TQM state. 
This update will take some time to complete because it is significant. Small 
businesses will be able to shift far more quickly than big businesses. 

Total Quality Management Gurus 

Shewhart 

Dr. Walter A. Shewhart worked for AT&T divisions Western Electric and Bell Telephone 
Laboratories throughout his professional career. He created the control chart theory, which 
includes rational subgroups, assignable and random causes of variation, and control limits. 
Economic Control of Quality of Manufactured Product, which he wrote in 1931, is 
recognized as a thorough and comprehensive treatise on the fundamentals of quality 
control.He also created the PDSA cycle for growth and learning. 

John Fisher 

Fisher is not regarded as a quality expert in the traditional sense. But in the 1930s, he laid the 
groundwork for statistical techniques like analysis of variance (ANOVA) and design of 
experiments (DOE). DOE is one of the most effective techniques that many organizations 
employ to solve problems and enhance processes. After being incorporated in his 1925 book 
Statistical Methods for Research Workers, analysis of variance gained widespread 
recognition. Fisher also released Statistical Tables in 1947 and The Design of Experiments in 
1935. 

Deming 

Edwards, W. Deming, a PhD, was Shewhart's protege. He taught statistical process control 
and the value of quality to the top executives in Japanese business in 1950. He is recognized 
with laying the groundwork for Japan's economic renaissance and "miracle of quality." The 
most well-known quality expert in the world is Deming. His 14 ideas offer a management 
theory that may be applied to boost quality, productivity, and competitiveness. In addition to 
161 academic works, he has written several books, including Out of the Crisis and Quality, 
Productivity, and Competitive Position. 

Juran 

From 1924 to 1941, Joseph M. Juran, PhD, worked at Western Electric. He was introduced to 
Shewhart's ideas there. In 1954, Juran visited Japan to impart his knowledge on quality 
control. He emphasized how important it is for management at all levels to be dedicated to a 
quality effort and actively involved. To achieve ground-breaking outcomes, he suggested 
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project enhancements based on return on investment. Planning, control, and improvement are 
the three interconnected procedures that implement the Juran Trilogy for managing quality. 
The first printing of Juran's Quality Control Handbook was released in 1951. 

Feigenbaum 

Armand Total quality control, according to V. Feigenbaum, PhD, is essential to achieving 
productivity, market penetration, and competitive advantage. Quality starts with determining 
the needs of the client and ends when the consumer is satisfied with the product or service. 
Feigenbaum's quality standards include actual management engagement, employee 
involvement, first-line supervision leadership, and corporate-wide quality control in addition 
to customer satisfaction. He wrote Total Quality Control in 1951. 

Ishikawa 

Dr. Kaoru Ishikawa studied under Feigenbaum, Juran, and Deming. He translated the idea of 
total quality control for the Japanese. He also wrote SPC materials in both Japanese and 
English.Ishikawa is most recognized for creating the cause-and-effect diagram, sometimes 
known as an Ishikawa diagram. In Japan, he created the quality circle idea, which involved 
training work groups in SPC principles, including their supervisor. The groups then got 
together to discuss and find solutions for quality issues in their workplaces. 

Crosby 

Quality is Free, written by Phillip B. Crosby in 1979, was published in 15 different 
languages. 1.5 million Copies were sold, and it altered how quality was seen by management. 
He stated that it is less expensive to do it right the first time than it is to find and fix 
nonconformities. He published Quality without Tears in 1984, which comprised his four 
guiding principles for quality control. These rules of thumb are that quality is compliance to 
requirements, nonconformance prevention is the goal rather than evaluation, zero defects is 
the performance benchmark rather than that's close enough, and the cost of nonconformance 
is the way to measure quality. 

Taguchi  

The PhD researcher Taguchi Genichi Taguchi created the idea of a loss function that 
incorporates cost, target, and variation into a single metric. Considering that the loss function 
is reactive, he created the signal to noise ratio as a proactive substitute. The reliable design of 
parameters and tolerances forms the basis of Taguchi's concept. It is based on traditional 
design of experiments that have been simplified. 

Advantages of TQM 

Improved quality, employee involvement, cooperation, working relationships, customer and 
employee happiness, productivity, communication, profitability, and market share are all 
advantages of TQM, according to a survey of manufacturing companies in Georgia. 
According to a ten-year analysis by Hendricks and Singhai, TQM is a wise investment. They 
demonstrated a significant connection between TQM and financial performance. The 600 
publicly traded businesses that have won prizes for successfully implementing TQM were 
chosen by the researchers. They next chose a control group that was comparable to the award 
winners in terms of size and sector. Performance in the five years before and five years after 
receiving the prize for each group was compared. Prior to the award, there was no indication 
of a difference between the two groups. The award group, however, significantly 
outperformed the control group throughout the five years after the award, as can be seen in 
the graph below. 
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TQM Exemplary Organization 

Motorola is an integrated corporation that manufactures a variety of electronic devices, 
distributing the majority through direct sales and support activities. Motorola has 99,000 
employees working at 53 key facilities across the globe and is headquartered in Schaumburg, 
Illinois. Products include pagers, two-way radios, wireless phones, semiconductors, and 
machinery for the automotive, industrial, and defense markets. Motorola set out on a bold 
mission to raise the quality of its goods and services tenfold in 1981. Many of its goods are 
now the top in their class thanks to their success. The company's quality objective is simply 
defined as Zero defects in everything we do.The business goal of total customer satisfaction 
is something that Motorola's managers literally take around with them. It is written on a card 
that they carry in their pockets. Corporate representatives and business managers use pagers 
to make themselves accessible to clients, and they frequently go to clients' places of business 
to learn what they like and hate about Motorola goods and services.Planning for quality 
improvement and product development is guided by the information as well as data obtained 
through a vast network of consumer surveys, complaint hotlines, field audits, and other 
customer feedback measures.  

Nippon Telegraph and Telephone receives a sizable portion of the market for pagers.Six 
Sigma quality and cutting total cycle time are important initiatives. Six sigma is a statistical 
metric that incorporates customer service and has a target of no more than 3.4 defects per 
million goods.Motorola has even loftier goals for reducing cycle times; the clock begins to 
run the moment the product is imagined. This necessitates a review of the entire system, 
including its administration, design, production, and marketing aspects.Through Motorola's 
Participative Management Programmed (PMP), which is made up of employees allocated to 
accomplish a certain goal or who operate in the same area, employees can directly contribute. 
PMP teams meet frequently to discuss issues, identify new projects, and evaluate how well 
quality objectives are being met. Savings resulting from team recommendations are 
distributed as compensation for excellent performance. Over the previous four years, 
Motorola's PMP bonuses have typically represented roughly 3% of total compensation. 
Quality-related topics, such as broad concepts of quality improvement and designing for 
manufacturability, make up about 40% of worker training. 

CONCLUSION 

TQM covers every facet of business. The emphasis on management commitment, customer 
attention, inclusiveness, continuous improvement, treating suppliers as partners, and 
performance measurements are some of its main themes.Numerous quality gurus, including 
Shewhart, Deming, Juran, Feigenbaum, Ishikawa, Crosby, and Taguchi, contributed to the 
development of the TQM philosophy. These experts' beliefs and techniques lay a strong 
foundation for the TQM framework. When management recognizes the need, the path to 
TQM begins. The requirement may result from internal or external sources, such as decreased 
productivity or a loss of market share. The quality has nine different dimensions. The relative 
significance of these in creating new products and enhancing existing ones should be 
identified through marketing. 
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ABSTRACT: 
There is no single definition of leadership, even though the subject has been covered in 
numerous literatures. James Macgregor Burns defines a leader as someone who inspires goals 
rather than imposes them through coercion in his book Leadership. In this chapter discussed 
about the role of the leadership in total quality management(TQM). A leader empowers and 
motivates the followers to achieve common objectives. The values of an organization are 
shaped by its leaders, who also promote, safeguard, and uphold those principles.TQM aims to 
provide goods and services that are right the first time.  

KEYWORDS:  

Improvement,Leader,Leader, Management,Organization, Quality. 

INTRODUCTION 

Although many books have been written about leadership, there is not a single definition that 
applies to all situations. James Macgregor Burns defines a leader as one who instills purposes 
rather than one who exercises physical dominance in his book Leadership. The followers are 
strengthened and motivated by the leader to achieve common objectives. Leaders mound the 
company's values and uphold, defend, and model them. At the end of the day, according to 
Burns, leaders and followers raise one another to higher levels of motivation and morality. 
Leadership becomes moral in that it raises the level of human conduct and ethical aspiration 
of both the leader and the led, and thus has a transforming effect on both. Bob Eaton, the 
CEO of Daimler Chrysler, describes a leader as someone who can take a group of people to a 
place, they do not think they can go. Leadership is we, not mission, not my show, vision, not 
division and community, not domicile, the quote goes. The aforementioned indicates how 
leadership is challenging to characterize in anything other than grandiose terms[1][2][3]. 

A great leader is one who is not only good at creating vision, creating the big picture, but also 
ensures that he goes into the nitty-gritty, into the details, to make sure that his vision is 
translated into reality through excellence of execution, says Narayana Murthy, Chairman and 
Chief Mentor of Infosys. To put it another way, exceptional leaders not only have great 
vision, amazing imagination, and excellent ideas, but they also put these ideas into action via 
diligence, dedication, and faultless execution. They inspire thousands of people by doing 
so.The Malcolm Balding Award serves as the foundation for the Ramakrishna Bajaj National 
Quality Award (RBNQA) criteria[4].These are based on the linked basic principles and 
concepts listed below: 

1. Visionary management. 
2. Excellence that is customer-driven. 
3. Personal and organizational learning. 
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4. Respecting partners and employees. 
5. Dexterity. 
6. Always keep the future in mind. 
7. Overseeing innovation. 
8. Fact-based management. 
9. A sense of civic duty. 
10. Pay attention to outcomes and adding value. 
11. System viewpoint. 
 

High-performing organizations have these principles and concepts ingrained in their 
behaviors and attitudes.They serve as the building blocks for combining important business 
requirements into a framework that emphasizes results.A structure that establishes a 
foundation for action and feedback. According to its essential principles and ideals, visionary 
[5]. Leadership is the senior leaders of the organization should establish goals and foster a 
customer focus, distinct and visible values, and high expectations. All your stakeholders’ 
needs should be balanced in the directions, values, and expectations. The development of 
strategies, procedures, and techniques for achieving performance excellence, fostering 
innovation, enhancing knowledge and capabilities, and guaranteeing organizational 
sustainability is the responsibility of the leaders. All of your organization's choices and 
operations should be influenced by the established values and strategies[6][7]. 
 
All your employees should be inspired, motivated, and encouraged by senior leaders to 
contribute, grow, learn, be creative, and accept change. Your organization's governing body 
should hold senior leaders accountable for their performance and actions. The governing 
board should eventually answer to all your stakeholders for the morals, conduct, and 
productivity of your business and its senior executives. Senior leaders should set an ethical 
example for their teams by participating personally in planning, communicating, coaching, 
creating the next generation of leaders, reviewing organizational performance, and praising 
team members. As role models, they may help your organization grow in leadership, 
commitment, and initiative while reinforcing ethics, values, and 
expectations[8][9].Introduction length can be as per the nature of the topic. Hence it can be 
prepared as per the discretion of the author. 

DISCUSSION 

Leadership is a key element in Total Quality Management for successfully establishing and 
maintaining a culture of quality within an organization. Leaders are essential in developing a 
vision for quality, fostering a positive work atmosphere, and promoting ongoing progress. A 
clear vision and mission for TQM that is in line with the overall aims and objectives of the 
organization must be developed by leaders. Setting quality objectives, establishing quality 
benchmarks, and emphasizing the value of quality to every employee are all included in 
this.In order to successfully adopt TQM, leaders must offer the required resources and 
support. This entails offering chances for training and development, allocating financial and 
human resources, and making sure the necessary infrastructure is in place. 

Leaders must encourage employee participation in the TQM process by rewarding efforts, 
promoting feedback, and enabling staff to take responsibility of quality. In order to achieve 
this, a culture of cooperation, teamwork, and continual improvement must be established.By 
tracking quality indicators, identifying areas for improvement, and putting remedial measures 
into place, leaders must drive continuous improvement activities. This entails employing 
data-driven decision-making techniques, putting forward proposals for process improvement, 
and fostering innovation. 
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In order to support TQM initiatives, leaders must promote communication and collaboration 
throughout the organization. This entails fostering cross-functional collaboration, fostering an 
environment of openness, transparency, and teamwork, and maintaining close relationships 
with suppliers and clients.In order to implement change and overcome internal resistance, 
leaders must take the initiative. This entails fostering a climate of receptivity to fresh 
concepts, offering resources for change, and resolving employee concerns and 
opposition.Leaders are responsible for ensuring quality accountability inside the organization. 
In order to do this, it is necessary to define clearly defined roles and duties, hold people and 
departments responsible for producing high-quality results, and put in place methods for 
tracking and reporting progress. In TQM, effective leadership entails fostering a culture of 
quality that penetrates the entire business. Leaders must establish a culture of quality, offer 
the required tools and assistance, encourage teamwork and employee involvement, foster 
continuous development, and hold teams and individuals accountable for delivering high-
quality results. Organizations can do this to enhance the performance of their whole business 
and the quality of their products. 

Qualities of Effective Leaders 

Successful quality leaders exhibit a total of 12 behaviors or traits.They priorities meeting the 
demands of both internal and external customers. Leaders consider themselves to be the 
clients and respond to their needs in that way. They regularly assess the shifting needs of the 
customers.They empower employees rather than command and control them. Leaders have 
faith and confidence in their followers' abilities. They offer the tools, instruction, and 
working conditions needed for subordinates to do their duties. However, it is up to each 
person to decide whether to take accountability. They place more emphasis on improvement 
than on upkeep. Instead of saying if it isn’t broke, don't fix it, leaders say if it isn't perfect, 
improve it. Even a modest improvement can be made there is always room for improvement. 
Sometimes there are significant advancements, but it's the smaller ones that keep the 
continuous process improvement moving forward. They place a focus on prevention. 
Certainly, the adage an ounce of prevention is worth a pound of cure holds true. It's also true 
that striving for perfection can stifle creativity. We can't always hold off until we have 
developed the ideal procedure or item. Preventing issues and creating improved, if imperfect, 
processes must coexist in harmony. 

They promote cooperation rather than rivalry. Functional regions, departments, or work 
groups may discover sneaky ways to operate against one another or withhold information 
when they are in competition. Instead, cooperation is required between and within 
units.Rather than directing and supervising, they train and coach. Leaders are aware of the 
importance of human resource development. They learn from mistakes and act as trainers to 
assist their subordinates improve. When there is a problem, it is not minimized or covered up 
rather, it is handled as an opportunity. They work hard to make communication better. 
Leaders constantly share information regarding the TQM initiative. They make it clear that 
TQM is more than just a catchphrase. Ideas will be developed by individuals when leaders 
support them and act upon them, as communication is two-way. For instance, General Colin 
Powell asked enlisted men and women for suggestions on how to win the war on the eve of 
Desert Storm. A TQM organization is held together by effective communication.They 
consistently show that they are dedicated to excellence. Leaders demonstrate their dedication 
via their deeds rather than just their words. They used the quality statements as a guide for 
making decisions. 

They select suppliers based on quality rather than cost. Suppliers are urged to join project 
teams and take an active role. Leaders are aware that good materials are the foundation of 
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quality and that the actual indicator is life-cycle cost.In order to support the quality effort, 
organizational systems are established. A quality council is offered at the senior management 
level, and work groups and project teams are set up at the first-line supervisor level to 
streamline the procedure. 

Leadership Ideas 

Successful leadership involves an instinctive grasp of human naturethe fundamental desires, 
needs, and capacities of individuals. An excellent leader is aware of the following.Contrary to 
popular belief, people require both independence and security.Despite having a strong sense 
of self-motivation, people are susceptible to rewards and penalties from outside sources. 
People enjoy hearing sincere compliments. Catching individuals doing something well will 
allow you to congratulate them.Because people can only understand a limited number of data 
at once, a leader must make things straightforward.People place greater faith in their instincts 
than in statistical evidence. If a leader's speech and behavior are incompatible, people will 
doubt it.Leaders must empower their team members while yet fostering a safe work 
atmosphere that encourages and recognizes achievement. By not punishing errors, employers 
must create an environment that encourages employee risk-taking and inventiveness. 

A good leader will concentrate on a few main principles and goals. By concentrating on a 
small number of values or goals, employees are better able to differentiate between what is 
crucial and what is not daily. Employees need to be given personal authority over the task 
after learning the goals in order to make it their own and, as a result, something to which they 
can commit. A leader can access a team member's inner motivation by granting them some 
authority over a crucial task. Employees can enthusiastically participate in the organization 
under the manager's leadership.Total quality management is a laudable objective, but it is not 
always enough to compel employees to participate. People follow a leader, not a cause, and 
as a result, follow the leader. People will attempt to alter the vision or harmonies it with their 
own when they admire the leader but not the vision. If the leader is well-liked, no one will 
look for a replacement. This is particularly clear in politics. Employees will support the goal 
of overall quality management if the leader is regarded as trustworthy and likeable. 
Therefore, it is crucial for a leader to have impeccable character and competence, which are 
created through good habits and ethics. Effective leadership starts internally and spreads 
outward. 

Ethics 

The ethical concerns and concepts that direct the proper and equitable use of control systems 
inside an organization are referred to as ethics in total control management. It entails 
safeguarding the privacy of users, providing openness in the acquisition and use of data, and 
preventing unjust discrimination. By developing rules and practices that protect sensitive 
information and get informed permission from people, organizations must place a high 
priority on privacy. Maintaining confidence requires open communication regarding the 
objectives, scope, and consequences of control systems.To safeguard acquired data from 
illegal access or abuse, data protection procedures should be put in place. Additionally, 
organizations should maintain fairness by refraining from discriminating actions based on the 
information gathered through control systems.  

Definition 

An organization's and an individual's behavior is governed by a set of moral principles or 
norms. It is the ability to recognize what is morally correct to do. One learns this while they 
are young or later on during an organization's ethics training Programme. Given the 
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multicultural workforce and diverse cultural norms present in an organization, ethics might 
mean various things to different people. Because everyone has a different idea of what is 
morally correct, the organization will need to create its own standards or code of ethics. 
Many Indian corporations, including Tata Steel, Infosys, Wipro, and HDFC, are renowned 
for their ethical leadership. On the other hand, take Satyam Computers as an example. Until 
its CEO Ramalinga Raju openly revealed that a significant sum had been stolen from the 
business and the profits listed in the books were fake, it was one of India's fastest-growing 
software companies. 

Programme for Ethics Management 

Pressure, chance, and attitude are issues that need to be addressed in an ethics management 
Programme. It takes dedication, new policies and processes, ongoing improvement, and 
investments in promotion, prevention, and appraisal to manage ethical behavior. Appraisal, or 
the consideration of the costs related to unethical behavior, is the first step. The three root 
causes of these expenses are pressure, opportunity, and attitude.Costs from pressure are those 
incurred as a result of judgments made under duress that were ethical but well-
intentioned.Errors, waste, rework, lost clients, and warranties are just a few of them.Costs 
from opportunity are those incurred as a result of deliberate misbehavior. They include 
nepotism, inflated expenses, excessive pay, and theft, among other things.Costs from 
attitudes are those resulting from false assumptions about immoral behavior. Errors, waste, 
rework, lost clients, and health care are just a few of them.Utilize the details provided in 
Chapter 6's Quality Costs section to determine these costs.The creation of a system that will 
reduce expenses is the second phase, which is preventive. This stage can proceed 
simultaneously with stage 1 because management has a good notion of the appraisal 
expenses.Participating in the creation of goals and ideals and creating policies that support 
individual variety, disagreement, and input into decision-making are effective ways to deal 
with pressure. 

The opportunity can be handled by creating policies that support and shield informants and 
demand the presence of ombudsmen who can collaborate in confidence with individuals to 
resolve ethical issues internally.Ethics training for all employees, recognizing ethical 
behavior in the workplace, demanding the inclusion of ethics in performance evaluations, and 
promoting open debate about ethical behavior issues can all help combat attitude.The third 
step is promotion, which involves persistently promoting moral conduct in order to create an 
ethical organizational culture that is distinct, uplifting, and productive. 

The ideology must be clearly expressed in writing, with involvement from every employee, 
and posted. Everyone should receive standardized ethics training to  teach them how to define 
ethical issues, urge them to gather information before acting,  encourage them to weigh all 
possible outcomes before acting, and demonstrate to them how to test their actions 
beforehand. Positive cultures emphasize doing the right thing, supporting genuine 
organizational disagreement, and rewarding moral conduct.For the philosophy to be effective, 
senior management must establish it and adopt it with input from every employee. Senior 
management should always behave in a way that they would want others to behave. 

The Deming Method 

Deming's 14 points outline his philosophy. The majority of these ideas were presented in 
1950 during a seminar for 21 Presidents of major Japanese industries. Over the course of 
three decades, the remaining ones were created and the initial ones were updated. 
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1. Write Down and Publish the Organization's Goals  

Management must consistently show that they are dedicated to this statement. Investors, 
clients, vendors, employees, the community, and a quality philosophy are all necessary 
components. The declaration is a living, evolving document that needs input from all parties. 
Organizations must adopt a long-term perspective of at least ten years and make plans to 
continue operating by establishing long-term objectives. To accomplish the objectives, 
funding must be set aside for research, instruction, and continuing education. To prevent a 
good or service from going out of date, innovation is encouraged. To convey the idea that 
everyone is a part of the organization, a family organizational philosophy is developed. 

2. Recognize the Modern Philosophy 

Everyone must learn the new philosophy, including top management. Organizations must 
always strive for improvement and reject nonconformance. The top priority is to satisfy the 
customers,because disgruntled customers won't keep buying nonconforming goods and 
services. Instead of focusing on fault detection, the organization must priorities defect 
prevention. Quality and productivity will increase when the process is improved. The union 
must be involved in the quality journey and modify its attitude towards quality, as must 
everyone else in the organization. By requiring statistical evidence of conformity and 
exchanging information regarding customer expectations, the supplier must be assisted in 
improving quality. 

3. Recognize the Inspection's Objectives 

The management must be aware that inspections are conducted to enhance processes and 
lower costs. Mass inspection is typically expensive and unreliable. Where appropriate, 
statistical methods should be used to continuously improve instead. Self and supplier are 
obligated to provide statistical evidence. Acceptance sampling should be minimized and then 
completely avoided. Mass inspection is a form of failure management, whereas defect 
prevention is a form of success management. 

4. Stop Awarding Contracts Based Solely on Price 

The company needs to stop choosing projects solely on the lowest quote because quality 
comes at a cost. In order to establish a long-term partnership based on loyalty and trust and 
deliver better products and services, the idea is to have a single supplier for each item. 
Statistical process control training is a need for suppliers as well as for purchasing agents. 
They must monitor the materials throughout their full life cycle to assess how they affect 
customer expectations and give the supplier feedback on the quality. 

5. Develop 

It is imperative that System Management actively seeks out and resolves issues in order to 
continuously and permanently increase quality, productivity, and efficiency while lowering 
costs. The goal is to stop issues before they start. Variation must be accepted, but there must 
be an ongoing effort to use control charts to reduce it. Teams are given duties to eliminate the 
root causes of issues and continuously enhance the procedure. 

6. Institutional Training 

Every employee needs to be introduced to the organization's commitment to continuous 
improvement. The greatest way for people to execute their duties is through training, which 
management must provide. Everyone should receive training in statistical techniques, and 
these techniques should be used to track if additional training is required. 
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7. Teaching and Institution Leadership Management 

Is in charge of enhancing supervision. In order to execute the new concept, supervisors must 
receive training in statistical techniques and these 14 criteria. Supervisors should establish a 
pleasant, encouraging environment where pride in craftsmanship can develop rather than 
focusing on a critical, fault-finding one. All communications between senior management, 
supervisors, and operators must be unambiguous. 

8. Climate Free of Fear, Trust, and Conservatism 

Management must promote teamwork and honest, efficient communication. A broad sense of 
helplessness over significant parts of one's life contributes to fear. It is brought on by a lack 
of job stability, potential physical harm, performance reviews, and a lack of knowledge about 
the organization's goals, inadequate supervision, and lack of job knowledge.  

9. Maximize Team, Group, and Staff Area Efforts 

To accomplish the goals and objectives of the organization, management must maximize the 
efforts of teams, work groups, and staff areas. Internal barriers exist between departments, 
between levels of management, within departments, and between shifts. They exist externally 
between the company and its clients and vendors. 

10. Encourage  

A company can be hampered by exhortations that demand greater production without 
offering concrete development strategies. They merely convey the wishes of management. 
The workers are constrained by the system, therefore they cannot produce a superior good or 
service. Set attainable objectives that are committed to the organization's long-term success. 
Without the necessary tools and techniques, process improvements are impossible. 

11. Workforce Numerical Quotas 

Management must discover and implement techniques for improvement rather than quotas. 
Work standards and quotas priorities quantity over quality. To reach their quotas, they 
encourage shoddy work. Quotas ought to be replaced by statistical process control 
techniques. The new policies must be implemented by management, who must also 
collaborate with the workforce to develop a plan for continuous improvement. 

12. Remove Obstacles  

Organizations suffer from a loss of pride in craftsmanship for a variety of reasons, including  
workers' lack of understanding of the organization's mission, their blame for system issues,  
poor designs that result in the production of junk,  a lack of training, punitive supervision, 
and subpar or ineffective equipment for carrying out the necessary work. Management must 
commit over the long haul to regaining pride. When employees are proud of their work, they 
will perform to the best of their abilities. Employers must provide operational job 
descriptions, the necessary equipment and supplies, and emphasize that workers understand 
their position in the overall process. Everyone in the company will be working for the greater 
good by restoring pride. The annual performance evaluation is a barrier for those who are 
paid a wage. 

13. Promote Education and Personal Development 

An organization needs employees who are progressing through education. Management must 
make a sustained commitment to educating and training employees. The organization's 
mission and Deming's 14 points should serve as the framework for the educational 
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Programme. As organizational requirements alter to adapt to the changing environment, 
everyone should receive new training. 

14. Act to Bring About the Transformation 

The major obligation for the process' ongoing improvement rests with management. To put 
the theory into practice, a corporate structure must be created. Instead of the old "business as 
usual" mentality, a cultural shift is needed. 

 

Advantages of leadership 

The benefits of TQM leadership include: 

1. Setting the Vision and Direction: Executives can establish the organization's TQM 
implementation's vision and direction. They can convince workers of the value of TQM 
and encourage them to adopt it. 

2. Promoting a Mindset of Learning and creativity Among Employees: Leaders can 
promote a culture of continuous improvement by encouraging an attitude of learning and 
creativity among staff members. This may motivate the company to work towards 
reaching its quality goals. 

3. Ensuring Employee Participation: By promoting cooperation and teamwork, leaders 
may ensure that employees participate in the TQM process. Additionally, they can offer 
the tools and instruction needed so that workers can support the TQM initiative. 

4. Promoting Customer Focus: By highlighting the significance of fulfilling customer 
demands and expectations, leaders may promote a customer-focused culture. This could 
benefit the company's efforts to increase client loyalty and satisfaction. 

CONCLUSION 

The successful adoption of Total Quality Management (TQM) in an organization depends 
heavily on leadership. A culture of continuous improvement must be promoted by leaders 
who can articulate a clear vision and show dedication. Additionally, they need to foster 
continuous development, effectively communicate with all parties, and empower staff. 
Improved quality, customer satisfaction, employee engagement, and organizational 
performance can result from effective leadership in TQM. TQM-focused leaders may foster 
an excellent culture that is advantageous to all parties involved. As a result, it is crucial for 
businesses to spend money on cultivating strong executives who can promote TQM and 
foster a culture of excellence. 
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ABSTRACT: 
Customer satisfaction in Total Quality Management (TQM) refers to how well an 
organization's goods, services, and overall experience meet or exceed a customer's 
expectations and requirements. It is a major area of attention for TQM because it has a direct 
impact on customer retention, loyalty, and business success. In this chapter discussed about 
the customer satisfaction.Customer expectations of a business and what it gives are taken into 
account when measuring customer happiness. Businesses use this information, which they 
might collect through techniques like focus groups and surveys, to help them figure out how 
to enhance their goods or services so that they can attract and retain more customers. 
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INTRODUCTION 

Customers are any company's most valuable resource. The quantity, value, and frequency of 
a company's consumers' purchases determine its success. Customers that are happy will 
become more numerous, make larger purchases, and do so more frequently. Additionally, 
happy clients pay their invoices on time, which significantly enhances cash flow, the 
lifeblood of any business.  Clearly illustrates how crucial the client is to any 
business.Customer satisfaction is becoming a more popular metric for measuring quality in 
manufacturing and service organizations. The importance of client happiness is a result of 
both domestic and international competitiveness. This reality is reflected in the Malcolm 
Baldrige National Quality Award, which places a significant priority on customer 
satisfaction. Similar to this, ISO 9000: 2005 incorporates customer satisfaction requirements 
throughout. One of the main goals of a quality management system is customer happiness. 
Total Quality Management (TQM) denotes an organizational obsession with satisfying 
customers by meeting or surpassing their expectations. Gaining new business and 
maintaining existing company requires a thorough understanding of the needs and 
expectations of the consumer. An organization must provide clients with high-quality goods 
or services that are affordable and fulfil their demands, as well as prompt shipping and first-
rate customer support. To reach this level, the company must continuously assess its quality 
system to see whether it can adapt to the shifting demands and expectations of its 
clients[1][2][3]. 

The best TQM initiatives start by defining quality from the viewpoint of the customer. 
Quality is described in Chapter 1 as complying with or surpassing customer expectations. 
Quality, according to Dr. Deming, also entails foreseeing the client's future requirements. The 
organization's main objective must be to satisfy customers, not to increase profits. It is the 
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most crucial factor since happy customers will result in more income. The Teboul model 
serves as an example of an oversimplified definition of customer satisfaction. The circle 
represents the wants of the client, while the square represents the good or service that the 
company provides. When the need and the offer are met, or the circle and square are 
superimposed, complete contentment is attained. The objective is to outperform the 
competition in terms of projected performance level. 

Customers view the portion of the square inside the circle as fulfilling, while those who view 
the portion of the square outside the circle as unneeded. It is crucial for the company to pay 
attention to the voice of the customer and make sure that all of its marketing, design, 
production, and distribution procedures actually live up to customer expectations. Even 
though it appears straightforward, ensuring customer pleasure is difficult. Customer 
satisfaction is more of an attitude or sentiment than an objective metric. Although it is 
possible to establish statistical patterns to depict customer happiness, it is necessary to keep 
in mind that people's attitudes and opinions are inherently subjective. Customer satisfaction is 
difficult to quantify because it is a subjective concept[4][5]. To acquire an accurate overall 
picture of customer satisfaction, it is necessary to measure each aspect of a customer's 
experience with a product or service separately. A customer's level of satisfaction cannot be 
categorically answered with a yes or no. When customer satisfaction is oversimplified, 
mistakes might happen. The degree to which a client's experience with a service or product 
meets her expectations is one way that the Teboul model defines customer satisfaction. 
According to this model, a customer's level of satisfaction would remain constant whether 
they had a poor experience in the setting of low expectations or a great experience in the 
context of high expectations. The goal of customer happiness is to deliver exceptional 
experiences, not just adequate ones. 

Customer happiness is challenging to quantify, hence measurements are frequently imprecise. 
As with other attitudes, there is variation among individuals and frequently even within a 
single individual over time. Customer satisfaction tactics are frequently designed around 
clearly expressed, logical customer opinions and the emotional issues of a purchase are 
ignored because it is difficult to measure emotions. This can be an expensive oversight.The 
importance of a satisfied customer base should not be isolated. For instance, a consumer may 
be pleased with a product or service and give it a high rating in a survey, yet that same client 
may still choose to purchase another good or service. If the customer's opinions on a 
competitor's product or service are not known, it is of little use to learn what they think about 
one's own. A more accurate measure of client loyalty could be the value people place on one 
product in comparison to another. Only by maintaining a favorable contrast when compared 
to competitors can customer loyalty be retained. Customer satisfaction is a difficult notion to 
comprehend or quantify, as was previously said[6]. 

Just who is the customer? 

The terms external and internal refer to two different categories of clients. A consumer who 
utilizes a product or service, buys a product or service, or has an impact on how the product 
or service is sold is an example of an external customer[7]. When they began selling Happy 
Meals, for instance, McDonald's decided that the target market was children. The kid never 
bought the food, but he or she had a say in the purchase[8]. Teenage children frequently 
utilize the mobile phones that their parents buy for them. It's not always simple to figure out 
who the external client is. In general, there are three types of external customers present, 
potential, and lost clients[9]. An external customer is one who is not a part of the 
organization. The organization may learn important information about consumer satisfaction 
from each category. Each person within the company needs to understand how their work 
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contributes to the overall happiness of the external customer. To keep and win over new 
customers, performance must be continuously elevated. Just as significant is an internal 
client. Every task has an internal customer, whether it be engineering, order processing, or 
production each receives a good or service and, in return, gives it or its use to the customer. 
Each participant in a process is viewed as a client of the previous activity. Assuring that the 
quality satisfies the demands of the subsequent person is the aim of each worker. The external 
customer's satisfaction ought to be guaranteed when that occurs throughout the 
manufacturing, sales, and distribution chains. Each and every process has inputs that come 
from internal or external suppliers and outputs that are used by internal or external customers. 
Each vendor provides services or products by performing work[10]. 

DISCUSSION 

Any business's clients are its most valuable resource. The number of consumers, the amount 
they spend, and the frequency of their purchases all play a role in an organization's success. A 
satisfied customer base will grow, make larger and more frequent purchases. In addition to 
paying their bills on time, happy customers also increase cash flow, the lifeblood of every 
business. The finest illustration of how crucial the client is to any organization is the 
organizational diagram in. Customer happiness is increasingly being used as a benchmark for 
quality in manufacturing and service organizations. Customer satisfaction is important not 
just because of domestic competition, but also because of international competitiveness. 

 The Malcolm Baldrige National Quality Award, which places a strong priority on customer 
satisfaction in its criteria, reflects this fact. Similar to this, ISO 9000: 2005 has requirements 
for customer satisfaction throughout. One of the main goals of a quality management system 
is to satisfy the needs of the customer. The term total quality management (TQM) refers to an 
organization's obsession with exceeding or fulfilling customer expectations. To attract new 
business and keep existing business, it's critical to comprehend the wants and expectations of 
the consumer. An organization must provide clients with high-quality goods or services that 
satisfy their demands and are reasonably priced, as well as timely delivery and exceptional 
customer service. In order to reach this level, the company must continuously assess its 
quality system to see whether it is responsive to the constantly shifting demands and 
expectations of its customers. 

Quality as Perceived by the Client 

The theory of TQM includes continual process improvement as one of its fundamental ideas. 
This idea suggests that there is no acceptable standard of quality because consumer wants, 
values, and expectations are always evolving and increasing higher. Some people read 
consumer periodicals that review product quality before making a significant purchase. From 
1980 to 1988, the performance and quality of the product took first place, followed by 
price.Serving came in third. Product quality remained the most crucial element from 1989 to 
1992, while service was more crucial than price.The following ranking was determined by an 
American Society for Quality (ASQ) poll on end users' views of significant variables that 
affected purchases includes functions, features, provider,cost, standing and guarantee,. It is 
clear that product quality and service are more essential than pricing because performance, 
features, service, and warranty are all components of the product or service quality. Although 
this information is based on retail customers, it seems to hold true for commercial customers 
as well, at least to a certain level. 
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Performance 

The term "fitness for use" refers to a product's or service's readiness for use at the moment of 
sale. Performance includes this aspect. Other factors include availability the likelihood that a 
product will function when required, reliability the absence of failure over time, and 
maintainability the simplicity with which the product may be kept operational. 

Feature 

Aspects Psychological, time-oriented, contractual, ethical, and technological aspects or 
attributes of a good or service are distinguishable. Features are extraneous qualities of the 
good or service. For instance, while a car sound system is a feature of an automobile, 
transportation is the fundamental purpose of a car. 

Service 

Customer service is becoming more of a focus as a way for businesses to offer value for their 
clients. Customer service, on the other hand, is an intangible; it is composed of several minor 
details that work together to alter the customer's perception. Intangible qualities are those that 
cannot be measured yet have a big impact on consumer satisfaction. Outstanding product 
quality is different from and harder to accomplish than outstanding customer service. Even if 
their consumers are not complaining, businesses that place a high priority on service are 
constantly seeking for and implementing new ways to serve their clients more effectively. For 
instance, after cleaning a room at the Baptist Hospital in Pensacola, Florida, the janitors 
inquire if there is anything they can do for the patient. 

Warranty 

Patients frequently ask for the door to be closed or the window shade to be drawn.5 Warranty 
The product warranty is an organization's declaration that it will provide customers with a 
high-quality product that is backed by a satisfaction guarantee. Ideally, it also serves as a 
public pledge to provide a standard of service high enough to satisfy the client.A warranty 
forces the business to concentrate on the customer's perception of the quality of the goods and 
services. An organization must determine the qualities of product and service quality as well 
as the weight customers give to each of those qualities. By revealing details about the caliber 
of the product and service, a warranty encourages feedback. Additionally, it forces the 
establishment to create a system of remedial actions. A warranty also strengthens your 
marketing position. By lowering the risk associated with the purchase decision, the warranty 
encourages customers to purchase a service, and by fostering customer loyalty, it increases 
sales from current customers. 

Price 

The consumer of today is prepared to pay more for value. Customers regularly compare an 
organization's goods and services to those of its rivals to decide which one offers the best 
value. However, each customer's perception of value is always evolving in our highly 
competitive environment. Everyone who interacts with consumers must make ongoing 
attempts to determine, confirm, and update each customer's opinion of value in relation to 
each good and service. 

Reputation 

Most of us rate businesses based on our overall impressions of them. Total customer 
satisfaction is based not only on the product but also on the entire interaction with the 
company. It is more difficult to build a positive reputation since negative events are repeated 
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to 15 people whereas positive experiences are only repeated to six individuals. Customers are 
willing to pay more for a well-known or reputable brand name and frequently stay with that 
company for life. Customer retention is a crucial economic strategy for every company 
because it costs five times as much to acquire new customers as it does to keep them. 
Although an organization finds it challenging to quantify increased customer pleasure, it is 
quite simple to measure a rise in customer retention. A bottom-line strategy that focuses on 
client retention may be more successful than one that only seeks to reduce operating costs. 
Utilizing input from data gathering technologies will help you develop an efficient marketing 
retention strategy. 

Feedback 

Customer feedback needs to be continuously gathered and tracked. Customers are constantly 
changing. They alter their opinions, expectations, and suppliers. Customer feedback is an 
ongoing, active process that involves probing the consumers' thoughts. It is not a one-time 
activity. Discovering consumer unhappiness is made possible via feedback for the 
organization.Learn about the relative importance of quality.Performance should be compared 
to the opposition.Identify the demands of the audience.Identify areas that could want 
improvement.Customer feedback is now so crucial that it even influences new product 
development in service sectors like banking and insurance. There are tools available to find 
and assess mistakes, fix them, and make continual improvements. All of these initiatives are 
appropriate when consumer expectations arereally high. Effective businesses take the time to 
hear the customer's voice and then feed that information back into the idea stage.  

The Internal Revenue Service, for example, modified its business practices after listening to 
client feedback. Before, the IRS believed that providing good customer service meant mailing 
out tax forms as soon as possible after New Year's Day. The IRS next enquired of its clients 
what they meant by excellent client care. The IRS learned that clients desired prompt returns 
and little interaction with the agency. About 20 million people can no longer file their taxes 
using the 1040EZ form and can instead use a touch-tone phone. It takes around six minutes, 
there is no interaction with the IRS, and the phone system performs the calculations. Refunds 
are given out in less than 21 days. Numerous information-gathering tools can be used to listen 
to the customer's voice. The main ones are employee feedback, mass customization, 
questionnaires, focus groups, toll-free phone numbers, customer visits, report cards, the 
Internet, and the American Customer Satisfaction Index. 

Post-It Notes 

A remark card, which can be connected to the warranty card and shipped with the item at the 
time of purchase, is a low-cost way to get consumer feedback. Simple information like name, 
address, age, occupation, and what motivated the buyer to purchase the product are the main 
goals of the card. However, customers have very little reason to reply to this kind of card, and 
the caliber of the answer may not accurately reflect customers' sentiments. Most of the time, 
individuals only react when something extremely positive or negative has occurred. The hotel 
sector also makes use of comment cards. 

They are available at the ends of tables in restaurants and hotels, as well as in guest rooms. 
Even restaurant sales receipts have these at the bottom. To make up for a bad experience 
recorded on a comment card, free meals or hotel stays are frequently offered. Free meals and 
hotel stays can result in a large increase in consumer loyalty, providing the company also 
remedies the issue. 
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Questionnaire for Clients 

An effective method for learning what customers think and feel about a company, its 
offerings, and services, is a customer questionnaire. But they can be expensive and time-
consuming. Mail or phone can be used to run surveys. The consumer is asked to provide 
information in the form of questionnaires about the caliber of the goods and services. The 
consumer is often asked to rate the survey question on a scale of one to five or one to 10, with 
the highest number typically denoting something like highly satisfied. The one-to-five or one-
to-ten scale is employed, among other things, because it provides a metric quickly. See, for 
instance the Spouse Satisfaction Survey. 

Customer Questionnaire 

Although the 1 to 5 scale is a common survey method, it probably isn't completely successful. 
The surveyor is not informed of the spouse's preferences or expectations, nor is it informed of 
how significant trash removal is in comparison to other aspects. To conduct a Spouse 
Satisfaction Survey more effectively. A mail survey may yield the most in-depth and 
informative data, but the findings are typically not indicative of the whole population. This 
outcome happens as a result of the fact that only individuals who have strong opinions on a 
subject and are therefore likely to be biased will take the time to complete a survey. A phone 
call to nonresponses might be made after a mail survey to increase response rates. It is 
advisable to keep in mind eight points to make surveys more informative.The manner in 
which a question is posed will affect the response.The answer is better the more explicit the 
question is.You have just 15 minutes and one chance. You will spend less time on data 
analysis and interpretation the longer you spend on survey development.Who you ask is just 
as crucial as the question itself.You should have an analysis and usage plan in place before 
the data are gathered. 

Customers consume the product or service, whereas clients are the people for whom you are 
doing the survey. To gather data that would enable clients to take action, surveys of the 
customers are required. Customer satisfaction surveys are distinct from conventional public 
opinion polls, it is vital to remember. Customers may not always desire to remain 
anonymous, but public opinion polls, for instance, are built on respondent anonymity. 
Customer relationship management needs to be considered while conducting customer 
satisfaction surveys, but this is not necessary when conducting conventional public opinion 
polls. Respondents to customer satisfaction surveys are more than just survey participants; 
they are the company's most valued clients.  

The survey should build rather than worsen their relationship with the company. Because 
surveys do tend to enhance consumers' expectations, they should concentrate on what clients 
are capable of or want to accomplish. Employees may anticipate the implementation of a 
reward system if they are asked in an employee poll what a good internal reward system 
would be.By the company in form. This issue shouldn't be raised if the organization has no 
plans to implement an internal rewards system for employees. Setting high standards and then 
doing nothing only serves to let customers down or irritate them. If at all practicable, 
participants in customer surveys should be informed of the findings and any corrective 
actions taken. There are several types of questions that yield various kinds of information. 
For instance, a question that starts with Do you like Chinese food. Gives insight into a 
customer's thoughts or views, whereas a question that asks, how often do you dine out. Gives 
insight into a customer's behavior.  

The kind of information obtained will depend on the question type asked. In a same vein, the 
better the question, the better the answer. The response will be dispersed if the inquiry is too 



 

24 Total Quality Management 

general. For instance, the response to the question. Can range from reduce the cost to cook 
everything in butter. A more specific query helps the customer focus on the type of 
information you are looking for. However, questions should be carefully written to prevent 
marketing personnel from introducing their own viewpoint into the questions and 
subsequently the replies. Not what the organization feels is important, but what the customers 
think is important should be the focus of the survey. 

The Focus Groups 

Although customer focus groups are a well-liked method of getting feedback, they may also 
be highly expensive. These groups are particularly useful for learning about the needs and 
expectations of customers. Focus group surveying is a research technique used to learn the 
true opinions of consumers. In order to respond to a series of questions, a group of clients is 
gathered in a meeting space. A professional moderator probes into the participants' thoughts, 
ideas, views, or comments by posing these carefully crafted questions. The moderator knows 
exactly what kind of information is desired and has a strategy for getting it.The purpose of 
meetings is to discuss present, upcoming, and future products and services. The participants 
were chosen because they fit the same profile as the target audience for the business. These 
persons receive payment for their time spent as a perk for participating. Sometimes internal 
concerns are examined by an organization's staff through focus groups. Focus groups often 
employ the newly popular approach of imprint analysis. This is a useful method for 
discovering the inner feelings connected to a good or service.  

Customer surveys are less effective in eliciting feelings because respondents frequently 
withhold information. Even if the participants are unable to express their wants clearly, word 
associations, dialogues, and relaxation techniques can help discover a customer's evolving 
needs. Imprint analysis aids in comprehending the underlying motivations behind purchasing 
decisions. As an illustration, a significant ice cream manufacturer found out through customer 
satisfaction surveys that its customers desired to eat healthier. The business opted to do an 
imprint study before launching a range of low-fat ice cream. These clients would eat low-fat 
items and refrain from desserts during the week, the imprint analysis revealed. On the other 
hand, on the weekends, the same individuals desired an extremely rich ice cream with more 
fat than any other ice cream currently on the market. These clients wanted to treat themselves 
after eating well all week. It goes without saying that the ice cream manufacturer introduced a 
new, full-fat, extra-creamy product and charged a premium for it. Due to the additional 
knowledge the imprint analysis gave them, their market share dramatically expanded, leading 
to the development of numerous devoted clients. 

Calls to Toll-Free Numbers 

Using toll-free (1800/1600) phone numbers is a good way to get input on complaints 
Companies can address complaints more quickly and affordably. However, this number does 
not include people who made the decision not to purchase the product or people who found a 
feature they liked on a competing product. At least 50% of companies with annual sales of at 
least $10 million utilize toll-free lines. The use of toll-free lines has grown significantly in 
India and many other developing nations as a result of the telecommunications revolution that 
began in 1987 with the appointment of Dr. Sam Patronal as Rajiv Gandhi's advisor. Today, 
mass communication and marketing make great use of mobile networks. 

Client Visits 

Visits to a customer's place of business offer an additional method of information gathering. 
An organization can actively monitor the functionality of its product while it is being used to 
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spot any unique or reoccurring issues. Senior managers should participate in these trips rather 
than assigning them to another person. Although, it isBringing operations staff along will 
allow them to observe the performance of the device firsthand. During a single site visit, L-S 
Electro Galvanizing Company came up with a remarkably straightforward concept for its 
client, General Motors. To indicate which way the finished 25-ton steel rolls unrolled, an 
arrow was required. Prior to this, it took 30 minutes for GM staff to turn the roll around, and 
they frequently had to resend a crane.Another instance of a fruitful client visit involves U.S. 
Steel, which sent an hourly worker to the Ford vehicle facility that used their steel to apply 
anti-corrosion coating. The worker discovered flaking zinc and realized there was excessive 
zinc buildup on the steel's edges. The rods that were used to trim the steel were misaligned. 
Ford was also squandering steel and money by scraping the bottom sheet of each pile of steel, 
as was uncovered by U.S. Steel. Ford mistakenly believed the white residue on the bottom 
sheets to be rust, but in reality, the deposit was the result of intense pressure from the massive 
pile and was easily removable. 

Computers and the Internet 

Some managers are starting to keep an eye on online conversations to see what their clients 
are saying about their goods. Internet users commonly ask for guidance on activities they 
engage in on a daily basis or that are related to certain interests, hobbies, or sports. If one is 
aware that customers who engage in a certain activity, hobby, or career are likely to be 
interested in a company's product, one can use keyword searches to browse newsgroups, 
electronic bulletin boards, and mailing lists. It would be ideal to find messages that contrast a 
company's goods  

CONCLUSION 

The clients of an organization are what keep it running. The Malcolm Baldrige National 
Quality Award criteria and Quality System Certification Standards place a high value on 
customer happiness because it is evidence of TQM implementation success. Quality is 
determined from the viewpoint of the client. Focusing on both internal and external 
consumers is necessary for TQM.Customer perception of quality is influenced by a variety of 
factors, including reputation, warranty pricing, performance, and service. Organizations must 
put up a feedback system to gauge consumer satisfaction levels.  
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ABSTRACT: 
A way to raising quality and productivity is employee involvement. Its use is credited with 
helping the Japanese achieve success in the global economy. Employee engagement is not a 
substitute for management or the be-all and end-all of quality enhancement. In this chapter 
discussed about the Employee Involvement. It is a way to more effectively accomplish the 
organization's objectives for quality and productivity at all levels.Employee participation in 
Total Quality Management (TQM) has a substantial and exciting future. Employee 
engagement will be essential to accomplishing these goals as long as organizations continue 
to place a high priority on quality and excellence in their operations. 
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INTRODUCTION 

Then what precisely is employee involvement, and how can it help organizations? Employee 
engagement is characterized by when staff members actively contribute to an organization's 
mission and goals by using their knowledge, skills, and labor to solve problems and make 
decisions Employee involvement can be further divided into three categories: direct 
communication, representative participation through unions, and upward problem solving. 
Because this blog article is more about comprehending outcomes, tools, and procedures 
rather than unions helping to ensure that the employee voice is heard, we will simplify and 
concentrate on the latter two categories.Employee involvement is something that can exist in 
an organization to varied degrees and is supported by the environment, culture, and 
leadership. It takes time, effort, and knowledge to convert an organization from one with a 
strict top-down hierarchy to one where employees at all levels are involved in decision-
making. This is because it includes not only changes to the structure and policies of the 
organization but also cultural changes. Despite this, businesses in every sector are 
implementing employee involvement principles to propel continuous process and 
performance improvement[1]. 

Motivation 

Understanding motivation facilitates our comprehension of the use of employee involvement 
to accomplish process improvement. 

Maslow's Theory of Motivation 

Abraham Maslow created one of the first and most well-known theories of motivation. 
According to him, there are five stages in a hierarchy of requirements that can best be used to 
describe motivation. These levels are self-actualization, esteem, social, security, and survival.  
When a certain threshold is reached, it loses its ability to motivate someone.We can relate 
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these needs to motivation by noting that Level 1 survival calls for things like food, clothing, 
and housing, all of which are typically provided by a job. Proper lighting, heating, cooling, 
ventilation, a phone system, data/voice access, and a computer information system are all 
examples of Level 1 necessities in the workplace. A secure workplace and a job are two 
aspects of level 2 security that are particularly significant to employees. A motivating 
element is when an organization shows concern for the welfare of its people personally. 
Losing one's job does not in any way increase motivation. The scope of Level 2 goes beyond 
job security. It also includes having a safe work environment, which may include ergonomic 
adjustable furniture, as well as having privacy while at work, such as being able to lock one's 
office door or having secure storage for personal items [2].  

We are social creatures, thus Level 3 social pertains to our need to fit in. It's been suggested 
that excluding someone from the group can be disastrous for them. Isolation is a potent 
deterrent. On the other hand, allowing someone to feel like a part of the group and hence 
essential and required will inspire them. Employees ought to have access to both official 
social spaces, like cafeterias and conference rooms, and informal spaces, such water coolers 
and noticeboards. Employees can more easily become a part of the group if they are a team 
member. Empathy, which is level 4, is about pride and self-worth.Everyone wants to be seen 
as a valuable member of the organization, regardless of position or job description. 
Employees should have attractive workspaces or private spaces whenever possible. A certain 
measure of self-esteem among employees inside an organization is also provided by things 
like business cards, workplace dimensions, and office procedures.4 a smart method to show 
employees that they are valuable is to ask for their opinions or suggestions while developing 
business or manufacturing procedures. Giving employees independence and control over 
their work is necessary for this activity, which calls for trust. According to Level 5 (self-
actualization), people should have the chance to go as far as their abilities will allow them 
to[3][4][5]. 

How to Get Employee Participation 

Three elements must exist for an employee involvement approach to be successful. Giving 
employees the power to take part in important choices is necessary. Employees must possess 
the necessary decision-making abilities. There must be incentives for participation implicit or 
explicit. As I mentioned previously, it's not simple to maintain a whole employee 
involvement procedure[6]. Highly skilled internal or external consultants with knowledge of 
assessment, training, management education, and evaluation would be needed to complete the 
task. A formal process includes manager and employee training, high-level backing, and the 
use of particular tactics to boost staff participation. Quality circles, self-managed work teams, 
gainsharing initiatives, employee ownership, problem-solving teams, and cross-functional 
task groups are just a few examples of these[7]. 

Herzberg's Theory of Two Factors 

By utilizing actual research to create his theory on employee motivation, Frederick Herzberg 
expanded on the general work of Abraham Maslow. He discovered that rewards, 
accountability, success, advancement, and the work itself all served as motivators. They were 
referred to as motivators. Additionally, according to his research, negative emotions were 
linked to low pay, little perks, subpar working conditions, vague organizational rules, and 
subpar technical supervision. These work-related problems were referred to as dissatisfies or 
hygiene factors, which suggests that they are avoidable. Realize that motivators are intrinsic, 
whilst dissatisfies are frequently extrinsic in character. Although the absence of extrinsic 
conditions might lead to employee unhappiness, their presence does not always encourage 
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workers. When motivating factors are present, they do give high levels of motivation that 
lead to good job performance for the individual and the organization. The absence of 
motivating factors does not lead to dissatisfaction among employees. Dissatisfies typically 
need to be addressed before motivators may be activated. Maslow's lower levels and 
Herzberg's dissatisfies are basically analogous, whereas the motivators are comparable to the 
higher levels [8][9][10]. 

DISCUSSION 

Employee engagement in Total Quality Management (TQM) is the term used to describe how 
actively employees participate in and interact with quality initiatives as they are implemented 
and continually improved inside a company. It acknowledges that workers are important 
resources with special insights to provide and contributions to contribute to the attainment of 
quality objectives. The following are some crucial elements of TQM employee participation: 

1. Training and Education: Employees receive the essential instruction and training in 
order for them to comprehend the TQM's concepts and methods. This involves instruction 
in quality principles, approaches to problem-solving, statistical process control, and other 
pertinent abilities. 

2. Responsibility, and Accountability: Employees are given the freedom to take 
responsibility for quality in their own positions. They are encouraged to find issues, find 
solutions, make choices, and enhance procedures. Giving employees the authority, 
responsibility and accountability, they need to create quality advancements is known as 
empowerment. 

3. Teamwork and Collaboration: TQM places a strong emphasis on collaboration and 
teamwork among workers from various departments and organizational levels. In order to 
resolve quality issues and carry out improvement projects, cross-functional teams are 
formed. A sense of shared responsibility is fostered by teamwork, which also improves 
problem-solving skills. 

4. Encourage Employee: Employees are urged to actively take part in initiatives to improve 
processes continuously. They have the authority to make suggestions, offer criticism, and 
take part in problem-solving exercises. To encourage employee participation, regular 
lines of communication are provided, such as suggestion boxes, quality circles, and 
improvement meetings. 

5. Employee Contributions:Employee contributions to quality are acknowledged and 
rewarded by organizations using TQM. This can involve monetary rewards, performance 
bonuses, praise from the general public, or chances for professional promotion. 
Employees are encouraged to participate actively and persistently in high-quality 
activities by reward systems. 

6. Communication: Good communication is essential for involving staff in TQM. To 
guarantee that staff members are aware of the organization's quality goals, their 
progression towards reaching them, and their roles in doing so, open and transparent lines 
of communication are developed. Regular communication encourages commitment, 
involvement, and alignment with regard to quality objectives. 

7. Measurement and Feedback: To track and assess performance, TQM uses metrics and 
feedback systems. Employees receive timely and pertinent feedback on their performance 
as an individual and a team in relation to quality goals. Employees can better understand 
their effects and areas for development with this knowledge. 
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Surveys of Employees 

As mentioned in the preceding section, a manager should survey their staff to ascertain their 
existing perception of empowerment as a first step in implementing employee empowerment. 
Employee surveys assist managers in evaluating the present condition of employee relations, 
identifying trends, gauging the success of Programme execution, pinpointing areas that 
require development, and improving communication. The effectiveness of the planning has a 
direct impact on the survey's outcome. A company shouldn't design, create, or carry out the 
survey unless the managers are ready to make use of the findings and work to empower their 
workers.The quality council's creation of a versatile team with the previously mentioned 
functions is the first stage. The team will also decide on the goal and create a strategy to 
communicate findings, promote root cause analysis, and promote remedial action. The team 
will then employ internal and outside expertise to design the survey instrument.  

To properly analyze the data, identifiers like location, sex, age, seniority, and work unit are 
crucial. The sample method should be decided for the initial and future ones if the full 
population is not surveyed. The survey is pilot tested before being updated as necessary. 
Personality traits, management methods, work attitudes, and other dimensions will also be 
covered in the survey. Each has examples that include Personality traits like anxiety, ability 
to participate in the organization, and self-esteem in the workplace.Management philosophies 
taking into account subordinates, establishing structure, and dedication to 
excellence.Workplace attitudes, including coworkers' commitment to excellence, social 
support at work, and job satisfaction.The nature, autonomy, and significance of the work.The 
literature has a number of questions on employee empowerment.The survey's administration 
is the third phase. The aim, timetable, and expectations for the employees are explained at the 
outset of this activity. To guarantee anonymity, the survey should be conducted by an outside 
organization. Written comments ought to be typed with masked names. The questionnaire 
should be made available to employees, ideally during regular business hours in a roomy 
setting like the cafeteria. 

Empowerment 

The Manufacturers Alliance for Productivity and Innovation reported that organizations that 
empower employees as part of their overall management effort are twice as likely as other 
firms to report significant product or service improvement. Investing someone with authority 
is the dictionary meaning of empowerment. Its goal is to unlock every employee's limitless 
potential for contribution. Here's a practical definition In order to fulfil customer 
requirements within clearly defined parameters and achieve organizational values and goals, 
people need to feel empowered. Empowerment is a setting where people feel capable, 
confident, and committed to taking responsibility and ownership for process 
improvement.There is a difference between empowerment and job enrichment or delegation. 
Distribution and trusting of labor to others are terms used to describe delegation. In order to 
empower employees, a task's completion must be the individual's responsibility. A person is 
not just responsible but also accountable when they take on the role of process owner for a 
project. The goal of work enrichment is to increase the scope of a person's duties, whereas the 
goal of empowerment is to increase the context of a job, such as its relationships and 
dependencies with other organizational tasks.There are three prerequisites that must be met in 
order to create the empowered environment. 

Everyone must recognize the necessity of change. People dislike change. Success depends on 
the organization's ability to explain its need for change in an effective manner. People also 
need to be aware of how they will contribute to the change process. Senior management 
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needs to be aware that people change for their own reasons and not for organizational ones. 
Older, highly educated, professional, and experienced individuals are more inclined to agree 
to the increasing demands and expectations that come with empowerment. Additionally, a 
worker's perception of internal control locus of control influences whether or not they are 
open to working in an atmosphere where they have more power. The framework must adapt 
to the new paradigm. To encourage and reinforce both individual and group 
accomplishments, the system must be changed. Individuals and communities need to 
comprehend that having the freedom to act and fail is not only acceptable but also 
encouraged. If empowerment is to be successful, additional contextual elements like the 
function of unions and the nature of the industry service or manufacturing must be taken into 
account. Success will be challenging if the union environment is unable to engage workers in 
a culture of empowerment. 

Teams 

Utilizing teams maximizes employee involvement. However, teams are not a magic bullet for 
all quality and productivity issues, despite the fact that they are frequently successful. 

Definition 

A team is described as a collection of individuals who cooperate to accomplish shared goals 
or objectives. Teamwork is the culmination of individual team members putting aside their 
own interests and viewpoints in order to achieve the group's aims or goals. The objective or 
goal is the requirement to complete a task, such as solving an issue, enhancing a process, 
designing a refrigerator, organizing a meeting, auditing a procedure, or satisfying a client. It 
must be precisely defined, have goals established, be supported by resources, and take a 
methodical approach. The team's members will need to concentrate on their interactions with 
one another, pay attention to other people's ideas, build on prior knowledge, and creatively 
handle dispute. They will have to establish rules, uphold order, foster a sense of unity, and 
inspire one another. Each team member brings a unique background of expertise to bear on 
the goal-achieving process. Along with the need to see the task finished, they should also 
value camaraderie, personal development, and self-respect. 

Types of Team Work 

The early history reveals that management and labor initiatives to simplify the work were 
probably the origins of the first teams focused on production. The use of teams to improve 
quality, however, is thought to have started in 1961 when the Japanese developed quality 
control rings. People from one work unit come together in quality control circles on a regular 
basis to discuss, analyze, and resolve issues related to quality and other issues in their field. 
Instead of focusing on streamlining business operations, they pick their own concerns and 
place a premium on issues relating to safety and health at work. They frequently stay in 
business for a very long time, working on numerous projects. Quality control circles have 
seen some initial, albeit limited, popularity outside of Japan, where they have been highly 
successful. The absence of assistance from middle management was a significant negative. 
Members typically struggled to convince management to follow their suggestions when 
managers weren't on the teams or weren't directly in charge of them like a quality council 
might be.Although quality control circles are becoming less common outside of Japan, they 
were the forerunner of our current teams. Teams today can be split into four major categories. 
To suit a specific organization, they could go by different names and have slightly different 
qualities. 
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A team for process improvement. Each process or sub-process is represented by a member of 
a process improvement team. The team's activities are often restricted to the work unit. 
Depending on where the sub-process is located, the team will consist of six to ten employees 
from the work unit, as well as an external or internal client and an external or internal 
supplier. Additional knowledge from different work areas may be brought to the team at any 
time, either permanently or temporarily, depending on what is required. This kind of team 
typically only lasts as long as necessary to complete the task at hand before disbanding. A 
cross-functional team with work unit teams as sub-teams may be more suited when the 
intended process involves numerous work units or the entire organization. A group of six to 
10 people, including representatives from engineering, marketing, accounting, production, 
quality assurance, and human resources, will form the team. The supplier and customer may 
also be included. A good illustration of a cross-functional team is a design review team. This 
kind of team is typically transient. A product support team would be an exception, as they 
would be permanent and have the goal of serving a certain product line, service activity, or 
customer. 

 Teams of this kind transcend divisions across functional areas. This kind of team is made up 
of every employee in the work unit and is not voluntary. Because a manager is a member of 
the team and management chooses the projects to be improved, it varies from quality control 
rings. For a variety of reasons, some employees might choose not to work in teams. Managers 
should be aware of this possibility and be ready to assist these workers in finding positions in 
other units that still allow for individual work. Although team work is technically possible, 
there can be enough resistance to prevent its implementation until there has been a significant 
amount of turnover.They are a continuation of organic work teams without the manager. 
They represent the ideal empowered organization because they manage the work in addition 
to doing it. Depending on the needs of the organizational work flow, they have a lot of 
freedom in how they organize their job. A team coordinator who may rotate among members 
serves as the team's point of contact with senior management. Daily planning sessions are 
held by the team, and decisions are typically reached by consensus. Additional duties could 
consist of Hiring or firing, performance review, supplier relations, customer relations, reward 
or recognition, and training. For the team to plan, oversee, and enhance its operations, it 
needs access to business data.Self-managed teams have full authority to make all decisions 
related to the task they perform.  

For instance, Federal Express believes that self-managed teams can increase productivity by 
up to 40%. 68 percent of Fortune 1000 organizations, according to a poll, use self-directed 
work teams, while just 10 percent of employees participate in them. These teams require not 
just careful planning and intensive individual training, but also a number of organizational 
changes. As a result, many businesses start with a small number of pilot teams and gradually 
scale up to full development over several years. Over the past five decades, Shri Manila 
Griha Udyog Lijjat Papad has experienced phenomenal growth. Lijjat is only run by females. 
The members adhered to and put into practice the concepts of group ownership and 
cooperation. In 1957, seven ladies started the business to produce papads for the home. More 
and more women started working in the production process as the demand grew. The Lijjat 
sisters were obliged to decentralize production to individual members' houses due to a lack of 
space. It started with just 7 members in Mumbai and has since expanded to include more than 
50,000 women nationwide. It has grown from a one-shop operation to one with over 65 
branches and 50 divisions.  

Of course, these four primary team kinds overlap to some extent. Additionally, organizations 
will change them to fit their cultural requirements. Recognize that empowering people 
through the usage of teams should be done gradually so that management and employee buy-
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in is based on the success of teamwork.Teams will form both horizontally and vertically 
throughout an organization as it becomes increasingly accustomed to using them for 
empowerment. An organization's overall cross-functional improvements may be addressed by 
a permanent process improvement team in this case, a business improvement team under the 
direction of the quality council. A number of cross-functional teams may be formed, as 
directed by the quality council, to target particular improvement issues that cut across many 
functional areas. One or more process improvement teams may be employed inside 
functional areas. Lastly, a single or more 

The Traits of Effective Teams 

A team needs the qualities described below in order to function effectively. 

1. Supporter: A sponsor is necessary for successful communication with the quality 
council. The sponsor should ideally be a quality council member to provide 
organizational support. 

2. Team Constitution: A team charter is a written statement that outlines the goals, 
parameters, context of the issue, team members' rights and responsibilities, and 
available resources. It also lists the participants along with the jobs they have been 
given, such as leader, recorder, timekeeper, and facilitator. Roles are covered in more 
detail in a subsequent section. The charter is haggled over by the team and the 
sponsor. 

3. Makeup of the Team: Except in the case of natural work teams or self-directed 
teams, the size of the team should rarely exceed ten members. Larger teams struggle 
to sustain commitment, and managing interpersonal dynamics becomes challenging. 
Teams should be varied by including individuals with a range of abilities, viewpoints, 
and possibilities. Customers and suppliers from both inside and outside the company 
should be considered when appropriate. 

4. Education: Members should get training in problem-solving strategies, team 
dynamics, and communication skills as needed. Training is covered in more detail in a 
later section. 

5. Guidelines: The group must establish its ground rules for behavior. What will be 
tolerated and what won't be is something that should be openly discussed. The ground 
rules should be periodically reviewed and updated as necessary. 

6. Specific Goals: The team will struggle if its aims and objectives are unclear. 
Additionally, management should accept the success criterion. Chapter 2 has 
comprehensive information on objectives and goals. 

7. Responsibility: The team has a performance obligation. The quality council should 
receive periodic status reports. In order to identify any flaws in the team process and 
make improvements, the team should also evaluate its performance. 

8. Clear Decision-Making Processes: The group must decide in a fast, efficient, and 
effective manner. Later in the chapter, decisions are covered in more detail. 

9. Supplies: Access to information is just as crucial to the project's success as finance 
and employee time off. Without the required equipment, the squad cannot be expected 
to perform well. 

10. Trust: The team must be trusted by management to complete the work efficiently. 
The members must also have faith in one another and trust one another. 

11. Proficient Issue-Solving: Decisions are made using the Chapter 5 problem-solving 
approach. They are not based on assumptions or fast fixes. 

12. Honest Dialogue: Members talk clearly and directly, ask questions, and say what 
they mean while actively listening to other members and speaking without 
interruption. 
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13. Effective Management: All teams require leadership, regardless of whether it is 
mandated by the quality council, someone emerges as a leader figure as the team's 
existence develops, or the leadership evolves as the team becomes older. Chapter 2 
provides comprehensive details on leadership. 

14. Participation: All team members must participate in team activities by giving their 
input, sharing their knowledge, and motivating other team members to do the same.  
Members should feel at ease working with one another and acting as a team rather 
than as individuals or smaller groups. 

CONCLUSION 

Employee involvement is a crucial strategy to raise productivity and quality. Employee 
participation is essential for achieving higher standard, joint corporate success. Growing 
employee involvement at various stages of corporate activities is a sign of mature 
organizations. There are various levels of motivation, and understanding them aids an 
organization in comprehending its personnel. Management should foster a culture of trust 
among the workforce and foster the skills, confidence, and process ownership of their staff. 
The usage of teams also maximizes employee engagement. The organization must also 
support individual initiatives and suggestions. An individual has the chance to get involved 
by making contributions to the organization through suggestions and programmer. 
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ABSTRACT: 
The ongoing improvement of products, services, or processes through incremental and 
ground-breaking improvements is the definition of continuous process improvement. In this 
chapter discussed about the continuous process improvement. It doesn't just imply that 
changes should be made when something isn't going according to plan. Instead, continuous 
process improvement refers to a specific kind of work style that is intended to quickly adopt 
new measures when they are judged required while continuously reviewing results.  
KEYWORDS:  
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INTRODUCTION 

Organizations that place a premium on quality ought to constantly strive for perfection in 
both their operational and manufacturing procedures. Since the race never ends, perfection is 
obviously impossible; however, we must always work towards achieving it.Treating all work 
as a process, whether it is related to production or company operations, is one way to 
improve.Improving the efficacy, efficiency, and adaptability of all processes.Being aware of 
shifting customer needs.Monitoring in-process performance via tools like control charts, 
cycle times, and scrap reduction. Remaining dissatisfied in a positive way with how things 
are going right now.Removing waste and duplication of effort wherever it occurs.Examining 
actions that don't improve the quality of the good or service with the intention of getting rid 
of them.Removing nonconformities from all stages of everyone's work, regardless matter 
how little the improvement may be.Increasing competitive advantage by benchmarking.Using 
innovation to make advancements.Including lessons learnt in upcoming endeavors. Making 
use of technical techniques like quality function deployment (QFD), benchmarking, 
experimental design, statistical process control (SPC), and so on. The goal of continuous 
process improvement is to create a culture that is driven by quality while utilizing 
organizational resources. People need to think, act, and communicate well. By teaching its 
members to continuously analyze and improve their own work, the processes, and their work 
group, an organization tries to establish a clear link between quality and task execution 
[1][2][3]. 

Process 

Process is a term used to describe an organization's operations and production. 
Nonconformance might give a chance for significant improvement in business processes like 
purchasing, engineering, accounting, and marketing. Materials, cash, knowledge, data, and 
other things are examples of inputs. Outputs can include data, information, goods, services, 
etc. A process's output could potentially serve as its input in another process. Typically, 
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outputs call for performance measures. They are intended to produce specific desired effects, 
such increased consumer satisfaction. To enhance the procedure, feedback is given. In order 
to produce an outcome, such as a product, a service, or an input to another process, a certain 
combination of people, materials, equipment, method, measurement, and the environment 
interact to form the process. A process also needs to be repeatable and include value-added 
activities in addition to observable input and output. It needs to be controllable, adaptive, 
effective, and efficient. In addition, it must abide by requirements set forth by laws, 
restrictions, and policies. Examples of such restrictions could be limitations based on 
employee job descriptions that are union-based, state and federal laws governing the storage 
of environmental waste, or bio-ethical principles governing patient care.  

The internal and/or external customers are defined before the process is defined. The goal of 
the organization and each internal activity are determined by the client.Process improvements 
must be stated in terms of enhanced customer satisfaction as a result of better products and 
services because the organization exists to serve the customer. Every process has a minimum 
of one owner. Sometimes the owner can be identified because just one person is engaged in 
the activity. However, it is common for the process to span numerous organizational 
boundaries, and any supporting sub-processes will be controlled by people from each of the 
organizations[4]. As a result, initiatives for process improvement should include ownership. 
It's critical to define an improvement at this point. There are five fundamental strategies to 
advance: Reducing resources, reducing errors, meeting or exceeding downstream consumers' 
expectations, enhancing process safety, and enhancing process satisfaction are all ways to 
improve processes.  

First, a wasteful process is one that consumes more resources than are required. Unnecessary 
report distribution consumes time for copying and distributing, materials, user reading time, 
and finally file space.  Second, mistakes typically indicate poor craftsmanship and call for 
redoing. Typos that are discovered after the computer printed must be corrected by opening 
the file, then printing the updated version. Third, the process is enhanced by meeting or 
surpassing the expectations of downstream clients. For instance, a superior weld results in 
less grinding being used, which improves the aesthetics of a final paint. Making a process 
safer is the fourth technique to enhance it[5].  

When there are fewer lost-time accidents and workers' compensation claims, a workplace is 
more productive. The fifth approach to make a process better is to make the person doing the 
process happier [6]. An ergonomically sound chair, for example, can sometimes make a big 
difference in how someone feels about their job. The chapter discusses a variety of 
continuous process improvement strategies[7]. The first, Juran's Trilogy, takes a cost-focused 
approach to quality improvement. Shewhart's Plan-Do-Study-Act cycle is the second. This 
strategy essentially applies the engineering scientific method to quality and continuous 
improvement. To further clarify how to use the methodology, a more thorough explanation of 
the problem-solving technique is given. Kaizen, a Japanese method of improvement, comes 
in third. The goal of the Kaizen methodology is to gradually improve both the organization 
and the individual. Since it frequently concentrates on helping the individual and their 
specific work, it is actually more behavioral in character than the other two techniques 
discussed. As a result, changes to the organization as a whole are realized. A brief 
examination of the principles of reengineering and six sigma finishes the chapter. These two 
strategies are gaining ground in the corporate world and offer many of the fundamental ideas 
discussed in the chapter[8][9][10]. 
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DISCUSSION 

The ongoing improvement of products, services, or processes through incremental and 
ground-breaking improvements is the definition of continuous process improvement. It 
doesn't just imply that changes should be made when something isn't going according to plan. 
Instead, continuous process improvement refers to a specific kind of work style that is 
intended to quickly adopt new measures when they are judged required while continuously 
reviewing results. Continuous is the essential word here since, in the end, large-scale change 
and advancement result from incremental measures taken along the route that are all directed 
towards optimization.  It could be simple for some people to mistake continuous process 
improvement for other lean approaches, such as Kaizen and Six Sigma, for example. These 
frameworks can coexist with the practice of continuous process improvement, but they are 
distinct from it even though they aid in process improvement along the route.  For continuous 
process improvement, codified and adaptable concepts are the two basic options. Continuous 
process improvement that is formalized is often in accordance with Six Sigma, where a set of 
procedures are used to produce a quantified financial return. Lean approaches may be used by 
adaptive continuous process improvement, which takes a case-by-case approach to process 
improvement.  What advantages can continuous process improvement offer? 

Your company will be able to identify inefficiencies through continuous process 
improvement, which will then make it possible to address them. As a result, there are 
numerous advantages to this practice. Several advantages includes lower expenses, less 
mistakes, better results, more effective techniques, decreased bottlenecks, more contented 
clients, happier and more productive employees. Your choice of focus will affect how 
continuous process improvement works and the rewards it brings. Your current operations 
and procedures will also be a factor because they determine the potential for improvement. 
The good news is that your improvements, no matter how significant or insignificant they 
may be, could have an effect on both your customers and your workforce. The plan-do-
check-act (PDCA) cycle is one of the most widely used tools for continuous process 
improvement. This signifies: 

1. Plan: Look for a chance for change.  
2. Carry out: Test the change on a modest scale.  
3. Check: Analyze data to evaluate outcomes and decide whether the change was 

successful. Using a data automation software solution that can display real-time data 
and analytics while processes run their cycles is one of the simplest methods to tackle 
this phase.  

4. Take Act: If the data show that the adjustment is successful, it is now time to expand 
its application. If it wasn't as successful as you had intended, only try it again later.  

Each stage of the PDCA cycle can benefit from the use of data automation tools. These tools, 
which start with a process map, can aid in visualizing how a process operates and identifying 
areas that could use improvement. Then, you may test or predict how changes will affect the 
entire organization using software tools as a sandbox. When you have evaluated the test's 
data and results, you could be ready to implement the change.  

When automation technologies are used to carry out procedures automatically, they can 
immediately do this. Implementing changes within a company may be expensive, time-
consuming, and risky. However, these numerous dangers can be avoided by using automation 
tools because they allow you to map out processes, employ version control, and have 
forecasting models to determine how the change will affect the business. This enables safe 
and simple backward and forward motion for continuous process improvement. 
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Juran's Trilogy 

Developing processes requires planning. The strategy created by Dr. Joseph Juran is one of 
the greatest. The Juran Trilogy is composed of three parts: planning, control, and 
improvement. It is loosely based on accounting procedures including cost measurement, cost 
reduction, and budgeting (planning), control, and improvement. 

Planning 

With external consumers comes the planning phase. The internal customers are determined 
by all organizational employees’ managers, members of multifunctional teams, or work 
groups after the quality targets have been set. Marketing then identifies the external 
consumers. As in the case of a bank supply organization, where they comprise tellers, 
financial planners, loan officers, auditors, managers, and the bank's clients, external 
customers may be rather many. A Pareto diagram may be helpful to identify the crucial few 
where there are many clients. Their needs are identified after the clients have been identified. 
Customers are required to express their needs throughout this activity in their own terms and 
from their own perspective; nevertheless, actual needs may differ from those that are 
expressed. A car could be listed as a need, but the underlying need might be for transportation 
or status. Additionally, internal customers may be reluctant to express genuine wants out of 
concern for the repercussions. By using the product or service, talking to customers about 
their pleasure and unhappiness with it, or experimenting with simulations in the lab, one can 
learn about these demands. Since client wants are expressed from their point of view, they 
should be converted into requirements that the company and its suppliers can comprehend. 

The development of product and/or service features that address customer needs, 
organizational and supplier needs, are competitive, and minimize costs for all stakeholders is 
the following step in the planning process. A multidisciplinary team normally completes this 
task. Some of the methods that can be applied are quality function deployment Taguchi's 
quality engineering and quality by design the design team, which should include 
representatives from all functional areas of an organization as well as consumers and 
suppliers, should endorse the final design rather than just one department. The fourth phase is 
to create the production methods for the features of the product and/or service. This planning 
would have happened in part in the phase before.  

A versatile team with a connection to the design team also handles this step. Establishing the 
requisite facilities, training, operating, controlling, and maintaining the facilities are all 
activities. The scaling up from the lab or prototype setting to the actual process environment 
will be of particular relevance. Process capability evaluation and process control type and 
location are further actions. The process of planning concludes with the transfer of plans to 
operations. A versatile team with a link to the other teams is utilized once more. Members of 
the process planning team should conduct any relevant training. To verify that a process will 
consistently result in a product or service that meets standards, process validation is required. 
Positron and process certification, which are covered later in the chapter, are also great tools 
to use to support process validation. 

Operating forces employ control to help meet the needs for the products, processes, and 
services. It includes the following steps and makes use of the feedback loop. Select the items 
or subjects to be controlled and their respective measurement units. Establish objectives for 
the controls and choose the sensors that must be installed to measure the good, process, or 
service. Evaluate performance as it is. Evaluate actual results against objectives. Respond to 
the distinction. The main method for establishing control is statistical process control. Pareto 
diagrams, flow diagrams, cause-and-effect diagrams, check sheets, histograms, control charts, 
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and scatter diagrams are the fundamental statistical process control (SPC) tools. In order to 
establish whether the process is capable and centered, further process capability information 
like Cp and Cpk is also used. 

Improvement 

The third installment of the trilogy attempts to achieve performance levels that are noticeably 
higher than the levels now attained. Establishing an efficient infrastructure, such as the 
quality council is the first step in improving processes. Establishing project teams with a 
project owner and identifying improvement initiatives are two of the council's 
responsibilities. In addition, the quality council must give the teams the tools they need to 
identify the problems, come up with remedies, and set up safeguards to keep the benefits. The 
process can be improved using the problem-solving approach discussed in a later section, and 
the quality council serves as the engine that makes sure development is ongoing and 
unceasing. Process improvement can be gradual or revolutionary. The relationships between 
the three continuous improvement processes are demonstrated in Juran makes a distinction 
between sporadic waste and chronic waste in the figure. Quality management allows for the 
detection and correction of the sporadic waste. The persistent waste calls for a process of 
improvement. Lessons learnt from the improvement process are incorporated into the quality 
planning process as a solution is discovered, allowing for the creation of new organizational 
goals. 

Enhancement Techniques 

The four main tactics for improvement are repair, improvement, renovation, and reinvention. 
It's crucial to pick the appropriate tactic for the circumstance. Additionally, it is true that 
effective implementation of the techniques willproduce constant advancement. 

Repair 

This tactic is straightforward: anything that is wrong must be corrected in order for it to work 
as intended. This tactic operates on two levels. A speedy repair is necessary if a customer 
receives a harmed goods. This level is a transient or short-term solution. Although they can 
fix the issue in the short term, temporary solutions should not be used indefinitely. The 
second stage happens when a person or group locates and gets rid of the problem's primary 
source or causes and implements a long-term fix as shown in Figure. 1 It's crucial to 
understand that the repair approach does not improve the process over the original design. 

Refinement 

This tactic entails actions that sustainably enhance a functioning process. Process, product, 
and service improvements are made gradually over time. Efficiency and efficacy are 
increased through refinement. It need to be an essential component of every employee's job. 
Teams and individuals can both adopt this tactic. Usually, it focuses on completing tasks a 
little bit more efficiently, effectively, or quickly. This is the underlying idea of Kaizen, which 
will be covered later in the chapter. There might be no visible difference since the change is 
occurring so gradually. The main advantage of gradual change is that it encounters less 
employee resistance. However, due to how gradually the change is occurring, management 
can fail to recognize and reward the impacted staff. Minor modifications might also not be 
appropriately conveyed or documented. Organizational initiatives including empowerment, 
suggestion systems, and process improvement teams combine repair with improvement. They 
offer the framework for actions meant to integrate these two strategies into day-to-day 
operations. 
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Renovation 

This tactic produces significant or ground-breaking advances. Even while the final good, 
service, procedure, or activity frequently seems different from the original, it is essentially the 
same. Innovation and technological progress are important components of this strategy. For 
instance, drilling a hole was initially done by hand using a cranking mechanism; however, the 
electric drill was created with the invention of the electric motor. By using better bits, chucks, 
and materials, the electric drill has continuously been improved.The invention of 
rechargeable batteries led to yet another refurbishment that took place more recently. The 
old-fashioned hand drill and the rechargeable electric drill are virtually identical. Renovation 
is more expensive than the earlier methods and is typically carried out by groups rather than 
individuals. 

 

Figure 1: Diagram showing the overview of the quality control [Research Gate. Net]. 

Reinvention 

The most difficult technique for improvement is reinvention. It is preceded by the conviction 
that the current strategy will never meet client needs. Teams are used to build new services, 
processes, activities, and products based on a thorough comprehension of the needs and 
expectations of the client. Starting with a blank slate, or an imagined state in which the prior 
situation does not exist, is the first step in reinvention or reengineering. The team then creates 
a new good, service, procedure, or activity using extensive understanding of the customer's 
needs and expectations. For instance, employing lasers or water jets to drill holes was a 
reinvention. To sustain an organization's vitality or competitive advantage, reinvention may 
also be desirable. Because of reluctance to change and the likelihood that any new product, 
service, procedure, or activity will need to have the bugs fixed through repair, improvement, 
and renovation, an organization should employ this technique with caution. 

Further Comments 

All personnel must be given the freedom to address issues and make small adjustments to 
their work in order to implement the repair and refinement strategies. Improvements in repair 
and refining are essentially instantaneous and inexpensive. Renovation and reinvention, as 
previously said, are beneficial in achieving game-changing advances nevertheless, they are 
typically more expensive, take longer to complete, and carry a higher risk of failure. 
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Problem Categories and Compliance 

Compliance, unstructured, efficiency, process design, and product design are the five 
different categories of issues. The first three are issues with performance, where a system is 
not operating to expectations, while the final two are design issues that call for a new or 
superior design. When a structured system with standardized inputs, procedures, and outputs 
performs poorly in the eyes of the user, compliance issues arise. These issues are found via 
benchmark comparison or by input from internal or external clients. Finding the primary 
reason for the nonconformity and then taking corrective action presents the most challenge. 
Due to the complexity of products and processes, diagnosis can be challenging. Due to the 
interaction of individually acceptable features, standards cannot cover all potential issues. 

Unstructured 

In contrast to compliance concerns, unstructured problems are not outlined by standards. The 
lack of standards may result from system immaturity or the necessity for performance 
flexibility. A competent carpenter, for instance, adapts her techniques to the grain and 
moisture content of the wood, andCustomer service representatives adjust their behavior for 
each client. Negative consumer feedback is typically what identifies unstructured problems. 
Identifying client needs and identifying the root causes of poor performance are the most 
hurdles. It is challenging to pinpoint the reasons why a product or service was unsatisfactory 
due to client unpredictability. Businesses must treat every consumer as an individual and 
keep a list of what is and isn't appropriate behavior. 

Efficiency 

When a system performs poorly in the eyes of its owners or operators, efficiency issues arise. 
In other words, the process is more expensive than anticipated or the working conditions are 
unacceptable, but the end user is content. The goal of problem solving is to cut costs and 
create safe working environments. Such issues are discovered through benchmarking and 
operator recommendations. 

Flowchart Design 

Problems with process design encompass the creation of new processes and the modification 
of current processes. Numerous commercial and production procedures either lacked proper 
design or have been rendered obsolete by technological improvements. Poor performance, the 
realization that we can do better benchmarking, or the introduction of new items all serve as 
triggers for problem identification. It necessitates the identification of user requirements and 
pertinent restrictions. Product Design Issues with product design relate to both the creation of 
new items and the enhancement of current ones. By relying on customer needs, a main 
priority is to prevent process and end user difficulties. Even though bad product performance 
may lead to design work, problem fixing typically takes place as a normal part of a 
competitive setting. Using quality function deployment (QFD), it is typically difficult to 
translate user requirements and limitations into product attributes and specifications in a 
timely manner. 

CONCLUSION 

The idea and practice of TQM must include continuous improvement. Continuous 
improvement is conceptually supported by the Juran Trilogy of Quality Planning, Quality 
Control, and Quality Improvement.Repair, refinement, renovation, and reinvention are the 
four improvement strategies. It is crucial to select the best course of action under different 
circumstances. A road map for continual improvement is provided by the PDSA cycle, which 
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Shewhart created and Deming later refined. The PDSA cycle can be easily combined with 
structured problem-solving techniques. Kaizen, Reengineering, and Six Sigma are three 
significant business principles. 
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ABSTRACT: 

Performance measures are the sixth and final principle of Total Quality Measurement 
(TQM).Organizations seeking to implement TQM will unavoidably experience significant 
changes in how performance is measured, therefore they require direction and a better 
understanding of the functions played by various performance measuring systems and 
methodologies. Therefore, the purpose of this paper is to offer advice for potential TQM 
adopters through an examination of current practices used by a group of finalists in the 
Canada Awards for Business Excellence's total quality category. Interest is generated by 
utilization and perceived appropriateness of various approaches. 
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INTRODUCTION 

In Total Quality Management (TQM), performance measurement refers to the process of 
determining the efficacy and efficiency of an organization's activities and processes in order 
to assure continual improvement. It entails gathering, analyzing, and interpreting data to 
calculate different performance measurements and indicators.Monitoring important 
organizational performance factors like product quality, customer satisfaction, process 
efficiency, and employee performance is the goal of performance measurement in TQM. 
Organizations can pinpoint areas for development, establish performance goals, and monitor 
advancement towards reaching quality objectives by assessing these aspects [1][2]. 
Establishing performance measures, gathering data, doing data analysis to find trends and 
patterns, and applying the knowledge gained to drive improvement activities are common 
steps in TQM performance assessment. 

Defect rates, customer complaints, on-time delivery, cycle time, productivity, and staff 
happiness are typical TQM performance indicators. Organizations can pinpoint areas of 
inefficiency or quality problems, take corrective action, and continuously improve their 
operations and procedures to meet or exceed consumer expectations. It is a key element of 
TQM that helps businesses to track their development and make data-driven decisions to 
support programmers for quality improvement. 

Performance measurements make up Total Quality Measurement's (TQM) sixth and final 
concept. Managing by facts rather than intuition is one of the Malcolm Baldrige National 
Quality Award's core values. Similar to a ship's captain navigating without instruments, 
managing an organization without performance measures is impossible.Like an organization, 
the ship would most certainly wind up going in circles. Measures are crucial to whether an 
organization succeeds or fails[3][4][5]. 
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Standard Concepts Objectives 

One or more of the following seven goals are attained using performance measures: 

1. Determine baseline metrics and identify trends. 
2. Establish which procedures require improvement. 
3. List the benefits and losses in the process. 
4. Evaluate objectives in light of performance. 
5. Offer data for both individual and group evaluation. 
6. Provide data to help people make educated judgments. 
7. Ascertain the organization's overall performance. 

Customary Measurements 

Managers and teams regularly inquire about what should be measured. Some things that can 
be measured are suggested in the material below. 

1. Human Resources: Accident-related lost time, absenteeism, turnover, employee 
satisfaction index, number of improvement ideas, number of suggestions executed, 
number of training hours per employee, cost of training per employee, number of 
active teams, number of grievances. 

2. Customer: Customer data includes the number of complaints, the number of on-time 
deliveries, warranty information such as component replacements, the customer 
happiness index, the amount of time it takes to handle complaints, information from 
phone calls such as response times, mean repair times, and dealer satisfaction, and 
report cards [6]. 

3. Production: Production metrics include inventory turns, SPC charts, cost per unit, 
Cp/Cpk, amount of scrap OR rework, nonconformities per million units, software 
faults per 1000 lines of code, percentage of on-time flights, process yield, machine 
downtime, and actual performance against target[7]. 

4. Research: New product time to market, design modification orders, R&D investment 
to sales, average time to process proposal, recall data, and cost estimation errors are 
all examples of research and development. 

5. Suppliers: SPC charts, Cp/Cpk, on-time delivery, service rating, performance in 
terms of quality and billing accuracy, average lead time, percentage of error-free 
suppliers, and just-in-time delivery target. 

6. Marketing or Sales: Sales expense to revenue, order accuracy, cost of introduction to 
development cost, new product sales to total sales, new customers, gained or lost 
accounts, sales income to number of salespeople, and weekly call success rates. 

7. Administration: Revenue per employee, expense to revenue, cost of subpar quality, 
the percentage of payroll distributed on time, the number of days accounts receivable 
are past due, the number of accounts payable are past due, the uptime of office 
equipment, purchase order errors, information on the fleet of vehicles, and order entry 
or billing accuracy [8]. 

Criteria 

Every organization already has some measurements that can be modified for TQM. However, 
more measures could be required. The 10 criteria listed below are advised for use when 
assessing current measurements or adding new ones. The people who will use the measures 
should be able to understand them. In order for users to focus on just a few, the vital 
measurements must be separated from the less important ones. For any work group, two or 
three measures should be adequate; for departments, functional areas, plants, and 
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corporations, the number should be increased. Customer satisfaction indices and other 
composite metrics may be used by quality committees[9]. It is made up of a number of 
weighted indicators, including cost, on-time delivery, complaints, and the quality of the 
product or service. The measures must be created by the users in order to guarantee 
ownership. Upstream units typically do not support directives issued by a higher authority. 
However, the customer may require steps in specific circumstances[10]. 

DISCUSSION 

Presentation of Performance Measurement 

Performance metrics can be presented using one of six fundamental methods. The time series 
graph displayed in Figure. 1 is the most basic and typical. The vertical axis represents the 
performance metric, and the horizontal axis represents time as measured in days, weeks, 
months, and so on. This style of graph evaluates the procedure and displays both positive and 
negative trends in the metric. The control chart is a second presenting format. Displays a 
control chart for the % nonconforming (Figure. 2).  

 

Figure 1: Diagram showing the Time Series Graph for Percent Nonconforming 

[Research Gate. Net]. 

The capability index, which measures the tolerance to capability ratio, is a third presenting 
strategy. There are two metrics: one shows how well a process adheres to specifications, and 
the other shows how well it centers the process on the aim. Taguchi's loss function is another 
metric for gauging quality (Figure. 3). This method creates a measurement that incorporates 
the aim, cost, and parameters. The cost of poor quality is the fifth way to report performance 
measures. Senior management is motivated by money the following section of this chapter 
describes the costs associated with quality.  

 

Figure 2: Diagram showing the Time Series Graph for Percent Nonconforming 

[Research Gate. Net]. 
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The last approach is measuring performance using the standards of national or worldwide 
quality awards, such as the Rajiv Gandhi National Quality Award in India, the Deming Prize 
in Japan, or the Malcolm Baldrige National Quality Award in the United States. The criteria 
for these awards reflect the effectiveness of the TQM effort on a yearly basis. The final 
section of this chapter contains a description of the specifics. The Balanced Score Card 
(BSC), which aims to evaluate an organization's financial performance in balance with other 
business elements, is another strategy that many contemporary organizations have adopted. 
The final portion also provides a description of this strategy. 

 

Figure 3: Diagram showing the Loss Function for Nominal-the-Best [Brain cart]. 

Cost of Goodness 

The concept of cost of quality is a way to gauge and monitor the financial effects of various 
quality-related activities. The tasks associated with inspection, testing, and audits were 
merely labelled as overheads up to the 1950s because the idea did not expressly extend to the 
quality function. Dr. Armand Feigenbaum advised that reporting methods that emphasize 
quality expenses be taken into consideration in the 1950s. Dr. Joseph Juran began focusing on 
the necessity of using the monetary terms used by higher management. Reporting cost of 
quality can assist in prioritizing relevant improvement actions to reduce total expenses 
because upper management speaks the language of money the best.As quality control 
activities grew, more and more resources were given to the quality function, necessitating the 
need for separate accounting for them as shown in Figure 3.  

The upper management required the heads of the quality units to advocate for their initiatives. 
Since the management speaks solely the language of money, the idea of analyzing quality-
related costs first came into being. Such research was done, and the results were somewhat 
unexpected. Costs associated with quality were significantly higher than those reported in 
accounting statements. These expenses expanded beyond just industrial operations and 
included support services as well. A significant portion of the expense was due to the low 
quality. Poor quality is frequently equated to the tip of an iceberg in terms of cost. The 
warranty expenses and scrap prices are obviously evident, as shown in Figure 3, however a 
large amount of the financial impact of poor quality is concealed like an iceberg. To different 
people, the phrase Quality Cost signifies different things. Some believe it to be the expense of 
achieving the quality, while others think it to be the cost of maintaining the Quality 
Department. The quality cost has been interpreted by quality experts to mean the price of 
subpar quality. 

Why is Evaluation Required? 

In a company, everyone speaks and understands the same financial language. When quality 
issues are expressed financially, they are more appealing. The cost of quality is the outcome 
of numerous distinct segments, each of which is connected to a unique or linked underlying 
cause. Estimating the cost of quality helps to identify improvement strategies and makes 



 

48 Total Quality Management 

managers more aware of the need to take action to cut costs. Without expanding sales or 
using more resources, a reduction in quality cost directly affects the rise in profitability. Poor 
quality can have some components that are the result of post-sale product failure. The 
analysis process that goes along with quality costing identifies ways to lower customer 
unhappiness. Most businesses have department-based financial controls. Quality costing 
assists in providing the appropriate focus and financial allotments for costs like scrap, 
rework, and field failures that cut across departmental divisions. 

Information Gathering and Reporting 

It may seem reasonable that an accountant would conduct a cost of poor quality research, 
however it is frequently the case that the quality manager possesses the essential knowledge 
and abilities. Frequently, the data needed in the book of accounts is not present. For instance, 
it omits to include data on scrap, rework, etc. In this case, the quality manager and the 
accountant should collaborate closely. The quality manager should first gather the data linked 
to quality in the current accounting format as a step-by-step process. The management should 
then be given this preliminary information to highlight any quality problems. If you present 
this information using financial terms, it will have the biggest impact. 

The following stage is to form a task force to calculate the cost of quality. The task force 
needs to suggest a list of categories, specify roles, and suggest a timetable for data collection. 
Management should make sure that all necessary functions, as specified by the initial 
information provided by the quality manager, are involved in the activity. Actual data 
collection can be done using an estimating method or a more precise, detailed method. Often, 
the estimating research is finished in a matter of days, and it determines whether or not there 
is a significant chance for cost reduction. Established accounts examples include appraisal 
activities, audit costs, year-round warrantee costs, etc. Examining various expenditure 
components an accounting statement might, for instance, include customer return and list all 
the returned items. Perhaps a separate breakup is required. 

The second strategy frequently entails changing the current accounting framework, which 
normally necessitates more time and effort from the accounting and quality departments. 
Estimated data is frequently sufficient for early phases of quality improvement. Some high-
quality cost data crosses departmental boundaries and necessitates a thorough investigation. 
Costs associated with scrap and rework, for instance, may span multiple departments. On the 
other hand, minor quality-related expenses such having a secretary retype a letter may go 
unnoticed. However, it should be highlighted that important elements are frequently 
concealed because the current accounting system might not be able to handle them. 

Quality Cost and Business Measures Relationship 

The quality manager should connect the quality cost outcomes to the broad business metrics 
when communicating with management. If the cost of quality is related to other numbers that 
managers are familiar with, such as total sales, total profit, etc., it will have a significant 
impact on management. For this reason, some basic examples consist of the following. 

1. In proportion to Sales: Total sales or business value are frequently used in financial 
reports as key performance indicators. When quality costs are proportional to overall 
revenues, top management will unavoidably be affected. It provides insightful 
information that may be used to make decisions and create annual plans. 

2. In comparison to Profit: It was a surprise to find that quality expenses are even 
larger than the corporate profit in the early studies of quality costs. 
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3. In Terms of Production: Quality cost per unit of manufacturing cost, such as a 
dollar, is another often used metric. Materials, labor, and overheads make up the 
production cost, which is frequently employed in many other indexes. It can be 
indexed similarly with purchase or design costs. 

4. In Relation to Production Units: When production lines are similar, a very simple 
index called quality cost per unit such as an engine, a meter of cloth, etc. is a useful 
tool for comparison. Comparing production lines that are not similar makes it 
challenging. 

Analysis 

Focus areas are revealed by analyzing the distribution of quality expenses across different 
categories. Trend and Pareto analysis are the most popular tools. Analyzing trends over a 
protracted time period aids in tracking the development of improvement initiatives. It is 
frequently observed that the share of failure costs in the total cost of quality is 
disproportionately high in the early stages. The pattern gradually changes as improvement 
measures are taken. With the passage of time, the total cost of quality is anticipated to 
decline. Pareto analysis aids in locating the key few contributors so that improvement 
activities can be started.  

Note: The McGraw-Hill Book Company's Juran's Quality Control Handbook, which contains 
a thorough analysis on the economic model of distribution of quality costs for 4 key 
categories, is available online. 

Improvement Action Plan and Strategy 

A strong management tool for directing attention to quality management is the cost of 
quality. The action plan's underlying tenet is that failures have root causes, and these reasons 
may be avoided. The next question is what action must be taken to reduce the cost of quality? 
if the management has been persuaded to put more emphasis on doing so. Controlling the 
quantity of flaws is the most obvious thing to take. Companies always raise the inspection on 
this course. This strategy fails because it does not go to the root of the problem. To put it 
another way, increased inspection leads to increased detection but not increased prevention. 
Management should adopt a methodical strategy in order to identify the core reasons and 
achieve a large and long-lasting cost reduction. It should prompt the implementation of 
several improvement initiatives. Management methods like Kaizen, Six Sigma, and organized 
issue resolution are frequently applied. In chapter 5 on continuous improvement, several of 
these are covered. Deming estimates that around 85% of quality issues cut across functional 
and departmental borders! Therefore, project teams should be chosen such that important 
members from associated departments, such as quality, design, production, marketing, etc., 
are involved. 

Limitations of Cost and Quality 

While quality cost analysis is useful for helping upper management determine priorities, it 
typically does not make recommendations for specific actions. It gives a general direction, 
but determining an action plan requires further, in-depth analysis of the data, such as an item-
by-item analysis of rejections, warranties, customer complaints, etc. Since Quality Cost data 
is frequently inaccurate, it is seldom taken seriously. 

National Quality Award for Malcolm Baldrige 

The Malcolm Baldrige National Quality Award (MBNQA) is given annually to honor 
outstanding performance by American organizations. On August 20, 1987, Public Law 100-
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107 established it. The prize encourages knowledge of the standards for performance 
excellence and competitiveness enhancement, information exchange on effective 
performance techniques, and the advantages of employing these tactics. Manufacturing, 
services, small businesses, health care, and education are the five categories. Each category 
may receive three awards each year. The competition for the awards is fierce, but it's 
interesting to note that many organizations use the categories as a method to gauge their 
TQM effort on an annual assessment basis even if they have no interest in winning. 

Advantages 

Organizations can benefit from performance assessment in Total Quality Management 
(TQM) in a number of ways. Here are several major advantages. 

1. Opportunities for Improvement:Opportunities for improvement can be found by using 
performance measurement to pinpoint inefficiencies, bottlenecks, and quality problems. 
Organizations can identify particular processes or operations that need to be improved 
and take proactive measures to improve them by tracking key performance indicators. 

2. Making Decisions Based on Data: Performance assessment offers organizations 
unbiased data and insights. Managers can then use actual performance measures to inform 
their decisions rather than making assumptions or making subjective judgments. 
Accuracy is increased and improvement efforts are prioritized with the use of data-driven 
decision making. 

3. Improvement over Time: A key component of TQM's continuous improvement 
philosophy is performance measurement. Organizations can spot trends, patterns, and 
opportunities for change by routinely monitoring and analyzing performance. This makes 
it possible for them to carry out improvement projects, set new goals, and apply 
corrective measures. 

4. Responsibility and Accountability: Performance evaluation encourages responsibility 
and accountability within an organization. Individuals and teams can be held accountable 
for their performance by establishing clear performance targets and tracking progress. 
Employees are encouraged to aim for better standards of quality and efficiency as a result, 
which fosters an environment of ownership. 

5. Benchmarking and Best Practices: Organizations can compare their performance to 
best practices or industry standards by using performance measurement. Organizations 
can identify areas where they fall short and employ tried-and-true procedures to produce 
better results by comparing their performance to that of other companies or industry 
leaders. 

6. Improved Customer Satisfaction: Organizations can keep track of their customers' 
satisfaction levels via performance measurement. Organizations can spot areas where 
they fall short of client expectations by tracking customer feedback, complaints, and other 
indicators. As a result, they may improve customer happiness and implement focused 
enhancements, which will promote client loyalty and retention. 

7. Goal and Objective Alignment: Performance measurement makes ensuring that 
organizational goals and objectives are consistent at all organizational levels. Everyone is 
focused on attaining the organization's overall quality goals by sharing performance data 
and targets with each employee on a cascading basis from top management. 

CONCLUSION 

All factors that are deemed essential for a firm, such as human resources, clients and 
stakeholders, production, R&D initiatives, suppliers, marketing and sales, administration, 
etc., should be included in the metrics. The basic beliefs and business policies of an 
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organization should be reflected in performance measurements. Management should 
regularly monitor the metrics in order to spot issues and allocate resources. There are 
numerous methods and tools available for presenting the metrics.The cost of poor quality 
should be assessed and controlled by an organization. High cost of quality is a sign of 
efficient management. All perceived, buried, and hidden costs across all functional areas 
should be addressed through high-quality cost Programme. 
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ABSTRACT: 
Benchmarking is a methodical way for businesses to compare their performance to the best 
practices in their sector. By offering a structured framework through which organizations 
may learn how the best in class operate, comprehend how these best practices differ from 
their own, and execute change to reduce the gap, it encourages superior performance. The 
process of stealing ideas and altering them to achieve a competitive advantage is the essence 
of benchmarking. It is a tool for ongoing development.Establishing a system of internal 
management metrics and using these metrics to find best practices are the goals of 
benchmarking. 
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INTRODUCTION 

Benchmarking is a methodical way for businesses to compare their performance to the best 
practices in their sector. By offering a structured framework through which organizations 
may learn how the "best in class" operate, comprehend how these best practices differ from 
their own, and execute change to reduce the gap, it encourages superior performance. The 
process of stealing ideas and altering them to achieve a competitive advantage is the essence 
of benchmarking. It is a tool for ongoing development. An increasingly used tool is 
benchmarking[1]. Numerous manufacturing and service companies, including Xerox, AT&T, 
Motorola, Ford, and Toyota, use it significantly. The Chrysler, Ford, and General Motors 
Quality System Requirements, for example, include benchmarking as a common component 
of their quality standards[2]. These requirements state that quality targets and goals must be 
based on benchmarking and competing products from both within and outside the automotive 
sector. Similar requirements for the Malcolm Baldrige National Quality Award include 
applicants benchmarking external organizations[3]. 

Benchmark Definition 

Benchmarking is the methodical quest for industry best practices, ground-breaking concepts, 
and extremely efficient operational methods. Benchmarking employs and takes into account 
other people's experience. In fact, it makes perfect sense to observe what others do well and 
then copy it in order to avoid creating something entirely new. In fact, benchmarking is 
nothing new and has been practiced for a very long time. In reality, New England colonist 
Francis Lowell studied British textile mills in the 1800s and brought many of the innovations 
he created for the expanding American textile industry. Benchmarking compares an 
organization's performance to that of best-in-class organizations, identifies the methods used 
by best-in-class organizations to attain those performance levels, and then uses this 
knowledge as the foundation for adaptive creativity and breakthrough performance [4][5]. 
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Two important components are implied in the notion of benchmarking. The first requirement 
for measuring performance is a system of units. Metrics are what these are, and they are 
typically expressed mathematically. The aim is the best-in-class benchmark's performance 
metrics. Then, a company looking to better compare its own performance to the goal. 
Managers must secondly comprehend the reasons why their performance varies in order to 
properly benchmark. Bench markers need to become extremely knowledgeable about both 
their own internal workings and the workings of the best-in-class organization. Managers can 
plan their improvement initiatives to achieve the target by being aware of the disparities. 
Setting goals and objectives and achieving them via enhancing procedures are also aspects of 
benchmarking[6]. 

Advantages of Benchmarking 

Organizations can benefit from benchmarking in Total Quality Management (TQM) in a 
number of ways. Here are several major advantages: 

1. Benchmarking:Benchmarking enables organizations to evaluate their performance 
against that of best-in-class or industry leaders. Organizations can find performance gaps 
and areas for improvement by comparing their performance data to benchmarks. This 
serves as a starting point for attempts at continuous improvement and helps define 
realistic performance targets[7]. 

2. Best Practice Identification: Benchmarking assists organizations in locating and 
implementing best practices utilized by high-performing firms in their sector or even in 
other sectors. Organizations can get useful knowledge and suggestions for enhancing their 
own operations by examining effective procedures and practices. They are able to 
improve effectiveness, quality, and overall performance because of this[8]. 

3. Learning from Others' Experiences: Organizations might benefit from studying the 
experiences of other businesses through benchmarking. It offers a chance to comprehend 
the tactics, methods, and difficulties experienced by top business figures. Organizations 
can steer clear of potential traps and learn how to achieve high-quality performance by 
researching successful organizations[9]. 

4. Motivation and Inspiration: Organizations can find inspiration and motivation from 
benchmarking. Organizations can generate a sense of urgency and a desire for progress by 
defining aspirational goals based on industry benchmarks. Benchmarking gives 
businesses a goal to work towards, fostering an innovative and constant improvement 
culture. 

5. Performance Evaluation and Progress Monitoring: Benchmarking offers a structure 
for evaluating performance and monitoring advancement over time. Organizations can 
track their improvement efforts and evaluate the success of their projects by routinely 
benchmarking their performance. This enables organizations to make informed judgments 
and modifications as necessary by highlighting areas of success and those that still need 
work[8]. 

6. Businesses:Gaining a competitive edge in the market is possible for organizations using 
benchmarking. Businesses can enhance their operations, customer service, and goods by 
finding and implementing best practices, making them more appealing to consumers. 
Increased market share, devoted clientele, and general business success are possible 
outcomes of this. 

7. Increased Creativity and Innovation: Benchmarking exposes businesses to fresh 
concepts, methods, and tools. This may encourage inventiveness and originality within 
the company, resulting in the creation of fresh, enhanced goods, systems, and services. 
Organizations can push the boundaries of their current practices and promote ongoing 
innovation by benchmarking against innovative enterprises[10][11]. 
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DISCUSSION 

Motives for Benchmarking 

A tool for achieving commercial and competitive goals is benchmarking. When employed 
properly and in accordance with organizational strategy, it is strong and incredibly effective. 
It cannot completely take the place of other quality initiatives or management procedures. 
Still, businesses must choose which markets to target andidentify the advantages that will 
provide them a competitive edge. One tool for assisting organizations in enhancing their 
strengths and minimizing their flaws is benchmarking.Benchmarking, by definition, 
necessitates an external orientation, which is crucial in a world where a competitor may be 
located anywhere on the planet. An external perspective significantly lowers the likelihood of 
being caught off guard by the competitors.  

When an organization benchmarks, it can learn whether it has lagged behind the competition 
or missed out on significant operational advancements made elsewhere. Benchmarking, in 
other words, can motivate managers and organizations to be competitive. Benchmarking 
enables goals to be set objectively, based on external information, as opposed to the 
conventional practice of extrapolating next year's goal from last year's performance. 
Personnel are typically considerably more driven to achieve the goals and objectives when 
they are aware of the external information. Furthermore, when it can be demonstrated that a 
goal has already been accomplished by another organization, it is difficult to claim that it 
cannot be done. Because the process involves imitation and adaptation rather than pure 
innovation, benchmarking is time and money efficient.A functioning prototype of an 
improved process is provided by benchmarking partners, which lessens some of the planning, 
testing, and prototyping labor.  

Why reinvent the wheel is an old adage. However, the main drawback of benchmarking is 
that best-in-class performance is a shifting target. For instance, utilizing electronic data 
interchange (EDI) can result in speed improvements that are on a quantum scale. Paper is no 
longer used by auto manufacturers to make part purchases from vendors. Direct orders are 
sent from a computer to the computers of a supplier, and a computer trackinventory. Once the 
products have been delivered by the supplier, payment is electronically forwarded to the 
supplier's bank. Big Bazar in India uses the SAP ERP system to handle their inventory. These 
EDI technologies enable businesses meet client demands while also saving tens of thousands 
of man hours and even forests of trees. Organizations must keep innovating as well as 
copying for tasks that are essential to the corporate objective. By requiring organizations to 
continuously scan the external environment and use the information gleaned to improve the 
process, benchmarking fosters innovation. Finding and using potentially helpful technology 
innovations as soon as possible 

Process 

Companies that benchmark modify the approach to suit their particular requirements and 
culture. The process may have more or fewer steps depending on the organization, but the 
basic techniques are contained in the next six steps. 

1. Select a benchmarking metric. 

2. Recognize present performance. 

3. Plan. 

4. Research others. 
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5. Understand the data. 

The underlying premise is that if the process owners are not dedicated, they will ignore the 
outcomes and the endeavor would be ineffective. The essential steps in the benchmarking 
process are 7 through 12. Xerox makes extra effort to include benchmarking results into their 
formal planning process in Steps 5 through 8. In order to do this, you must convince upper 
management and get their support. Once more, phases are added to the process to match 
organizational requirements, but the fundamental tasks remain the same. 

Selecting a Benchmark 

The use of benchmarking is practically universal in business and industry. While certain 
sectors will benefit considerably from development to best-in-class levels, others won't have 
much of an impact on market and financial success. The majority of businesses have a 
strategy that outlines how they want to compete in the market and position themselves. The 
standard format for expressing this strategy is through purpose and vision statements. These 
statements are supported by a number of crucial tasks that the organization must complete 
successfully in order to achieve its vision. They are frequently described as essential success 
elements. Critical processes typically consist of several sub-processes. In general, it is 
recommended to start by considering the mission and important success elements when 
determining what to benchmark. Consider the situations of two insurance companies as an 
illustration. The first's chairperson states that the group's goal is to become the easiest in the 
industry to do business with. 

By focusing on quick policy drafting and exceptional customer service, he hopes to meet all 
of his clients' insurance needs.Fast claim payments, database systems that can link data on all 
policies held by each client, shortened cycle times, and a 24-hour toll-free contact service 
could all be crucial success factors in this situation. The vision would be significantly 
impacted by benchmarking customer service procedures. The CEO of the second company 
acknowledges that his business only provides mediocre customer service, but he still plans to 
lower insurance costs by making outstanding investment decisions. A higher return on 
investments would enable the company to lower the premiums it charges because today's 
premiums are invested to pay claims made future. The key success elements for this company 
might be the recruitment and training of competent financial managers, the use of 
telecommunications to monitor and respond to changes in the international financial markets, 
the creation of online, real-time information systems, and professional forecasting. It would 
be reasonable in this situation to benchmark investment processes. 

1. Which procedures are generating the most trouble? These are some additional questions 
that can be asked to determine high impact areas to benchmark. 

2. Which business operations are most important to ensuring customer satisfaction and which 
fall short of expectations? 

3. on what aspects of the organization are the competitive pressures most noticeable? 

4. Which procedures or duties have the greatest potential to set our company apart from the 
opposition? 

Avoid choosing a scope that is too broad when picking what to benchmark. A benchmarking 
research should be completed as soon as possible, or it might not be done at all. Teams can 
spend up to a year or more doing a study due to the technicalities of benchmarking getting 
them quite bogged down. Over the course of a year, a lot of things can change in a company. 
In a year, team members or management may switch, endangering the study or possibly 



 

56 Total Quality Management 

forcing its termination. It is advisable to choose a broad and shallow or a narrow and deep 
scope, as illustrated, to limit the scope of a study and so limit the time it takes to conduct the 
investigation. Studies that are broad and superficial question, what is done? And include a 
variety of roles and persons without getting into specifics in any one area. In order to build 
strategies, define goals, and reorganize functions to be more effective, broad and superficial 
research are helpful.  

Deep studies focus on a few facets of a process or function and ask, how is it done? To alter 
how people carry out their tasks, narrow and in-depth research are helpful. Some 
benchmarking teams begin with a broad and superficial scope and then pick out a few areas 
of particular interest to conduct a restricted and deep research. On the basis of available 
information or prior experience, other benchmarking teams quickly select the narrow and 
deep objective. When deciding which processes to look at, Pareto analysis can be useful. 
Asking what, how, where, when, and why questions along the route while starting with the 
process result and working your way back to the inputs is frequently beneficial. When 
studying elements that affect the process and tracing outputs to inputs, cause-and-effect 
diagrams and flow charts are invaluable tools. The identified bottlenecks are now candidates 
for benchmarking. Now is a good time to start thinking about metrics measurements. In order 
to choose where to focus benchmarking efforts, numerical metrics are used to highlight the 
effects of improvement. The value added per employee is one simple yet important indicator. 
Labor productivity is a key efficiency metric that has a strong relationship with profitability. 

Understanding Performance Currently 

Prior to comparing practices to external benchmarks, it is crucial to fully comprehend and 
document the present procedure. Understanding the performance of the organization is 
crucial. Several methods, including comprehension and cause-and-effect diagrams and flow 
diagrams. Both inputs and outputs must be taken into consideration. To pinpoint the 
circumstances that lead to deviations from the norm, careful probing is required. Exceptions 
frequently take up a significant portion of the process resources, yet process participants 
might forget to bring them up in interviews.  The people involved in the process have the 
most knowledge of it and are best able to spot and fix issues. To guarantee that suggested 
modifications are really made, the benchmarking team should be made up of persons who 
own or work in the process. It's crucial to quantify the process when recording it.  

It is necessary to choose measurement units. The benchmarking inquiry will compare these as 
the main metrics. Unit costs, hourly rates, asset measures, and quality metrics are a few 
typical examples. Important measures are occasionally unavailable or imprecise. Whether the 
data can be estimated or if extra data gathering activities are required will need to be decided. 
The starting point for benchmark comparisons is data. When employing accounting 
information, more caution should be exercised. The majority of accounting systems were 
created to meet the demands of external reporting to tax and regulatory bodies. As a result, 
costs may be combined in a way that misrepresents the study's activities. Bench markers 
should take the time to understand what accounting information does and does not include. 

Planning 

Making decisions on how to conduct the study is doable if internal processes are known and 
recorded. A benchmarking team needs to be chosen, if it hasn't been done so already. The 
team should choose the benchmarking type, the data to be collected, and the data gathering 
strategy. There is a need to find the organizations that could be the benchmark. Finally, 
deadlines should be set for each of the benchmarking tasks as well as the expected study 
results. Setting benchmarks is a learning process. In actuality, learning is the sole aim of 
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benchmarking. There is a propensity to want to organize visits by calling multiple 
organizations right away. Usually, it is a waste of time to do this. It is preferable to use 
publicly available data first in order to focus the investigation and identify suitable 
benchmark partners. Internal, competitive, and process benchmarking are the three basic 
categories. Similar tasks are typically carried out by various operating divisions in major 
corporations. For instance, Bell Labs trained engineers to imitate the productivity and 
interpersonal skills of top achievers. Some of these practices were as basic as keeping track of 
to-do lists, receiving constructive criticism, and asking for help rather than idly passing the 
time.  

The Bell Labs Programme helped engineers increase their output by 10% in just eight 
months. Internal comparisons have a number of benefits. Since there are no issues with 
confidentiality, getting data is simple. Discussions with internal groups frequently result in 
ideas for quick fixes or the identification of widespread issues that help to narrow the scope 
of external inquiries. The obvious choice for benchmarking is product competitors. The 
ability of an organization to survive depends on how well it performs in comparison to its 
rivals. Products and processes are typically directly comparable. Some rivals do exchange 
information. For instance, mortgage bankers compare their weekly product offerings, costs of 
service, and interest rates. However, some businesses would never intentionally divulge their 
confidential information. There are other ways to get data, though. Information that is in the 
public domain and third parties are particularly reliable sources. For instance, Consumer 
Reports in the US assesses product characteristics, Economic Times assesses stock 
performance, and J.D. Powers assesses customer satisfaction ratings for automobiles. Another 
popular practice is to purchase a rival's goods to disassemble and test. 

McKinsey collaborates with its clients to learn about its rivals. The company gathers 
comparative data by observing the use of both its own and its rivals' products at the 
customer's location. Process benchmarking is often referred to as generic or functional 
benchmarking. It is proposed that a lot of processes are universal across industry boundaries 
and that innovations from other kinds of organizations can be used in a variety of industries. 
For instance, accounts payable and payroll are functions that are present in every industry. 
Organizations of all types create new products and handle logistics. Southwest Airlines is a 
prime illustration of this kind of benchmarking. Southwest benchmarked auto-racing pit 
crews and put several fresh concepts into practice when it was dissatisfied with the 
turnaround time for aero planes.  

Similarly, Motorola sought to Federal Express and Domino's Pizza for advice on how to 
speed up delivery systems. Another instance of process benchmarking was when Remington 
Rifle Co. leveraged the procedures used in the creation of glossy lipstick cartridges by 
Maybelline cosmetics to create shinier rifle shells. Process benchmarking has a number of 
benefits. It is a lot simpler to get organizations to exchange information when compared to 
competitive benchmarking. Through published information, conversations with suppliers and 
consultants that specialize in the area, and other sources, it is comparatively simple to identify 
companies with world-class operations. However, it is important to choose businesses that are 
comparable. Frequently, data must be changed in order to provide a useful metric. 

Setting project schedules can be aided by a number of outstanding strategies. Simple Gantt 
charts and project evaluation and review technique (PERT) are examples of this. 
Management texts have excellent descriptions of these techniques. There is also a lot of 
readily available, reasonably priced personal computer software that automates these 
methods. A study assignment involves choosing the best companies to use as a standard. 
There is no established magic list of the top businesses. In reality, best-in-class relies on the 
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requirements of the organization. Look for businesses that are thegreatest performers in terms 
of the set metrics created employing the crucial success variables. Create a long list of 
potential prospects, then cut it down to create a small list for more investigation. Best 
practices might be discovered on your own team, in a rival, in your sector, in a different local 
or international organization, or even internally.  

Starting with publicly accessible data, such as that found in trade periodicals and online, the 
search is conducted. From accountancy to zoo keeping, magazines are published for many 
professions, businesses, and activities. These include success story pieces, technical details, 
and regularly updated lists of top-performing businesses. They are frequently issued by 
organizations whose officers and members serve as additional sources. Many benchmarking 
databases exist, including the India Business Insight Database (IBID), which covers more 
than 40 industrial categories in India. Data can be sorted by industry type or inquiry, with a 
little search cost. Understanding important process metrics is necessary for using public 
sources of information. To discover industrial best practices, researchers should check for 
numbers and ratios. There are a lot of public domain resources for financial data. Through 
corporate libraries and online resources, you can access annual reports and Securities and 
Exchange Commission filings. All publicly traded companies in the relevant countries as well 
as those abroad have standard ratios available. A knowledgeable financial expert on the 
benchmarking team should be able to extrapolate new measures from published data. 

Governmental organizations also gather a lot of data on the industry. You can find this 
information by reading government publications and speaking with government professionals 
directly. Last but not least, company associates including vendors, consultants, clients, and 
employees can be a rich mine of knowledge. A benchmarked is frequently directed to another 
person for more details. The work required to pursue these leads is frequently worthwhile. A 
"short list" of potential benchmark partners should be produced as a result of the planning 
process. Depending on the study's scope and the benchmarking method, it can be necessary to 
look into a number of other organizations. It is usual to find that a single organization is not 
best-in-class for all sub processes when a process is divided into smaller processes. In these 
situations, examining several organizations makes it possible to find the finest practices. 

Observing Others 

Benchmarking studies search for two different types of data: a description of the best-in-class 
methods used and the quantifiable outcomes of these uses. Bench markers can use internal 
sources, data in the public domain, their own unique study, or most likely a combination of 
sources to find this information. The cost, time, and requirement for adequate data quality 
and accuracy are all things to keep in mind. Most people typically envision undertaking 
original research through site visits and interviews when they think of benchmarking. 
Industrial tourism is not always essential, and some organizations consider it to be a waste of 
time and resources. A structure for best practices 161 seconds. Information that is required 
but easier and quicker to obtain may be accessible internally or externally. Whatever the 
situation, internal and public sources ought to have been looked at during the planning 
process, giving bench markers a fair notion of what extra data needs to be gathered. Surveys, 
site visits, and focus groups are three methods used in original research.  

When data are needed from numerous external organizations and a third party is being used 
to collect information, questionnaires are very helpful for ensuring respondent anonymity and 
confidentiality. Surveys of respondents can be conducted in-person, over the phone, or by 
mail. Additionally, surveys can be created as a pre-visit checklist, during-visit checklist, or as 
a follow-up tool. Any survey must be carefully designed and interpreted, especially when it is 
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conducted over the phone or by mail. Site visits offer the chance to interact directly with best-
in-class operators and observe processes in operation. Typically, site visits start with a tour of 
the facility or business, followed by a discussion period. It is critical to properly prepare for 
the visit because both the visiting and the host organizations commit time through their staff. 
Laying the foundation begins with the initial encounter, which should provide a foundation 
for rapport and a sharing of knowledge and experience. If there is a supplier-customer 
relationship, the initial contact can be made by marketing agents, through professional or 
trade associations, or simply by one professional calling another. 

The parties should come to an itinerary before the visit so that the staff and information are 
ready. As was previously indicated, prior to the visit, internal activities should be completely 
understood, and pertinent information that is readily available to the public should have been 
gathered. The visiting team should have a debriefing as soon as possible after the trip to 
summarize the results and decide on next steps. Focus groups are simply assembled panels of 
benchmarking partners to talk about topics of common interest. The panels are often made up 
of individuals who have participated in collaborative benchmarking activities in the past. 
Customers, suppliers, or members of a professional association, such as the American Society 
for Quality (ASQ), the Federation of Indian Chambers of Commerce and Industry (FICCI), 
the Confederation of Indian Industries (CII), etc., can also make up panels. 

Understanding the Data 

In order to learn from the data gathered in benchmarking research, you must respond to the 
following questions. Is there a difference between the performance of the organization and 
that of the best-in-class organizations? How big is the gap? What is the cost? Why does a gap 
exist? What does the top of the class do better and differently? What would improve if best-
in-class practices were implemented?  

Benchmarking studies can produce one of three results. There could be a negative gap where 
external processes are much superior to internal ones. Process performance may be roughly 
parity. Alternately, the internal procedure could be superior to that used by outside 
organizations. Negative gaps necessitate a significant improvement effort. To find out if there 
are prospects for improvement, parity needs more research. When the process is divided into 
smaller parts, it's possible that some elements are better than others and offer significant room 
for development. Finally, the internal process should be acknowledged as a result of the 
discovery of a positive gap. There are at least two techniques to demonstrate the superiority 
of one method over another.  

CONCLUSION 

The best practices in the sector should be used as a benchmark for organizations that want to 
expand and perform well. Benchmarking offers a methodical way to accomplish this goal. It 
mainly consists of two components measuring comparable performance using recognized 
metrics and comprehending why one's own performance deviates from the desired values. 
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ABSTRACT: 
This methodology manages and regulates the product manufacturing using statistical 
techniques. TQM, or total quality management, uses quantitative approaches as the 
cornerstone for ongoing development. TQM uses data, analysis, and facts to assist product 
planning and performance evaluations. In this chapter discussed about the quality assurance 
Programme the objective of its goal is to encourage the creation of global standards that will 
make it easier for people to exchange products and services everywhere. More than 90 
nations are members of ISO.  
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INTRODUCTION 

Geneva, Switzerland, is the current home of the International Organization for 
Standardization (ISO), which was established there in 1946. Its goal is to encourage the 
creation of global standards that will make it easier for people to exchange products and 
services everywhere. More than 90 nations are members of ISO. The American National 
Standards Institute (ANSI) serves as the United States' representation.International standards 
for quality systems were created by the ISO Technical Committee (TC) 176 and were first 
released in 1987. The ISO 9000, 9001, and 9004 standards were created for internal auditing 
and two-party contractual circumstances with the intent that they serve as advisories. 
However, the standards have gained widespread acceptance as a result of their adoption by 
the European Community (EC) and a global focus on quality and economic competitiveness 
[1].  

The 2008 publication of the fourth edition of ISO 9001 supersedes the third edition (ISO 
9001:2000), which had been revised to improve interoperability with ISO 14001:2004 and to 
clarify several textual elements.The ISO 9000 series has been adopted as the majority of 
nations' national standards. Likewise, quality systems recognized to the standard are used by 
hundreds of organizations around the globe.  

The American National Institute/American Society for Quality (ANSI/ASQ) in the United 
States publishes the national standards under the ANSI/ASQ Q9000 series. Governmental 
organizations around the world, including those in the United States, includeutilizing the 
criteria. The Department of Defense (DOD) and the Food and Drug Administration (FDA) of 
the United States use the series[2][3][4]. 

Under the dual numbering system, the Bureau of Indian requirements (BIS) in India 
implements ISO certification requirements.  In a two-party system, the provider of a good or 
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service would create a quality management system that complied with the requirements. The 
system would thereafter be subject to client acceptance testing. Both the supplier and the 
consumer must take part in several audits as a result of this two-party arrangement, which can 
be quite expensive. A third-party registration process has taken the place of this practice. A 
third party, known as a registrar, evaluates and conducts a periodic surveillance audit to 
determine whether a supplier's quality system is adequate. A certificate of registration is 
given to the supplier when a system complies with the registrar's interpretation of the 
standard. This registration guarantees that a supplier has a quality system in place and that it 
is being monitored for customers or potential customers. 

Advantages of ISO certification 

Putting in place a quality system that complies with an ISO standard is done for a variety of 
reasons. The main justification is that marketers or customers are urging or requiring 
adherence to a quality system.Other factors include the requirement for process or system 
development and a goal for the global distribution of goods and services.1 as more businesses 
register, they start to demand the same of their suppliers or subcontractors, starting a 
snowball effect. As a result, many organizations are realizing that they must adhere to an ISO 
standard in order to maintain or grow their market share. The advantages that can be gained 
internally as a result of creating and putting in place a well-documented quality system can 
easily outweigh the external demands[5]. 

The performance of 100 Italian manufacturing companies was examined to see if there had 
been any improvement following registration. Internal quality, as determined by the 
percentage of scrap, rework, and nonconformities at final inspection, showed a significant 
improvement.Reliability of production is gauged by the frequency of failures each month, the 
percentage of time spent in crises, and the percentage of downtime every shift. External 
quality is determined by claims of nonconforming product, returned product, and product 
accepted by customers without inspection. Throughput time, on-time delivery, and time to 
market are three metrics for measuring time performance. External nonconformities, scrap, 
and rework cost of subpar quality. Costs associated with prevention and evaluation rose, 
which is a drawback.Additional instances of advantages following registration include: The 
American Institute of Certified Public Accountants (AICPA) now has a quality system that 
functions, and its gross margins improved by 4%, the most in their history [6][7]. 

Series of ISO 9000 Standards 

The ISO 9000 Series of Standards covers a broad range of topics. No matter how big or little, 
whether a manufacturer or a service organization, the series may be customized to meet the 
demands of every organization. It may be utilized forservices in the fields of architecture, 
engineering, medicine, law, and other professional fields, as well as the production of 
everything from nuts and bolts to spacecraft.  

Its goal is to standardize the definitions of quality terminology used in industrialized 
countries and to utilize those phrases to illustrate a supplier's capacity for process control. To 
put it very simply, in order to comply with the standards, an organization must first declare its 
plans for ensuring quality, follow through on those plans, and then document or otherwise 
demonstrate that it has fulfilled those plans[8]. The language used in the other two standards 
is provided in ISO 9000:2005, Quality Management Systems (QMS) Fundamentals and 
Vocabulary, which also explains the essential ideas connected to the QMS. The standard 
utilized for registration is ISO 9001:2008 Quality Management Systems (QMS) criteria, 
which requires proof that the QMS complies with all applicable customer, regulatory, and 
organizational requirements. An organization can use the criteria in ISO 9004:2000 Quality 
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Management Systems (QMS) criteria for performance improvement to create a QMS that is 
centered on performance improvement[9][10]. 

DISCUSSION 

Standards Relevant to a Sector 

The ISO 9000 system is intended to be a straightforward approach that can be applied in any 
sector. Other systems, such as those tailored to the automobile or aerospace industries, have 
been created. These systems adapt the ISO 9001 to their needs by using it as a core 
framework. TL 9000, AS9100, and ISO/TS 16949 are the other three quality systems in use 
at the moment. One issue with industry-specific standards is the requirement for suppliers to 
establish quality management systems to satisfy the demands of various industries' 
consumers. For instance, a packaging supplier for the telecommunications, automotive, and 
aerospace sectors would need to set up their system to support not only ISO 9001 but three 
other standards. The Registration Accreditation Board (RAB) also emphasizes the necessity 
for specialized auditors and training Programme as a result of industry-specific requirements.  
Positively, the standardization of standards outside of ISO 9001 makes significant suppliers' 
compliance and major customers' implementation considerably simpler. 

AS9100 

The Society of Automotive Engineers formally introduced this quality approach for the 
aerospace industry in May 1997. Its creation and dissemination mark the first attempt to 
balance the needs of the aerospace sector with those of NASA, DOD, and FAA. The 
International Aerospace Quality Group (IAQG) synchronized AS9100 with ISO 9001:2000 in 
March 2001. Italicized and bold text indicates interpretations and approaches peculiar to a 
given industry. These additions follow generally accepted standards for quality practices in 
the aerospace industry. Registrars and auditors will be certified by aerospace organizations in 
Europe, Japan, and the United States.5 In January 2009, AS 9100 Revision C is made 
available. 

ISO/TS 16949  

Quality Systems Automotive Suppliers Specific Requirements for the Application of ISO 
9001 is the name of this standard. It aligns the U.S. major three's QS 9000-based supplier 
quality requirements.The French, German, and Italian automakers are included in the Third 
Edition6. Asian automakers have endorsed the standard. The establishment of essential 
quality systems with continuous improvement capabilities, a focus on defect avoidance, and a 
decrease in supply chain variation and waste are the objectives of this technical specification. 
There are three fundamental levels ISO 9001, industry and company specific standards, and, 
if necessary, division, commodity, and part-specific requirements. The number of registrars 
will be restricted, and they must be accredited in accordance with the standard. This standard 
is anticipated to improve at the same rate as QS 9000. GM indicated that over the first five 
years of using QS 9000, the supplier parts-per-million defect rate decreased by around 85%. 

TL 9000  

To unify the diverse quality system standards in the telecommunications business, the Quality 
Excellence for Suppliers of Telecommunications Forum (QuEST) wrote TL 9000. This forum 
was established to establish a norm wherein telecom service providers like Verizon, 
Southwestern Bell, and AT&T, as well as suppliers like Motorola and Lucent, would each 
have an equal say in the creation of the new approach. The design, development, production, 
distribution, installation, and maintenance of telecommunications goods and services are 
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governed by a specific set of specifications based on ISO 9001. Continuous improvement, 
improved customer/supplier relationships, effective management of external audits, global 
standards, increased competitiveness which results in overall cost reduction, industry 
benchmarks for performance metrics, and a platform for improvement initiatives are just a 
few of the advantages that customers and suppliers receive. 

The five layers of the TL 9000 standard's construction. The requirements of ISO 9000 make 
up the first layer. The first book, TL9000 Quality System Requirements (QSR), which sets a 
standard set of specifications applicable to hardware, software, and services, is the book that 
follows. Specific hardware, software, and service requirements are provided in Book 1's 
second layer. Billing errors are just one example of the typical industry measures that are 
provided in Book 2's first layer, Quality System measures (QSM).  

The precise measurements for hardware, software, and services are defined at the final layer. 
The use of the metrics detailed in the QSM book to share and track actual results is the 
standard's distinguishing feature. Cost- and performance-based metrics give the industry the 
data it needs to monitor development and assess the impact of quality system adoption. The 
QSM will be handled by the University of Texas at Dallas (UTD). Participants will submit 
data on specifically coded metrics to UTD, which will store and examine the information. 
Mean, range, median, standard deviation, and best describe a phenomenon. 

Requirements for ISO 9001 

Scope, Normative References, Definitions, Quality Management Systems, Management 
Responsibility, Resource Management, Product and/or Service Realization, and 
Measurement, Analysis, and Improvement are the eight clauses of the standard. While the last 
five clauses are criteria that an organization must adhere to, the first three are informational. 
This section uses a numbering scheme that is consistent with the standard. The process 
approach refers to the implementation of a system of processes within an organization, 
together with its identification, relationships, and management.  

This strategy places a strong emphasis on the significance of Understanding and meeting the 
requirements. The necessity to take value added into account while considering processes. 
Getting information on the efficiency and performance of a process. On the basis of objective 
measurements, processes are continually improved. 

1. Scope 

The standard's objective is to increase customer satisfaction and allow the organization to 
demonstrate its capacity to deliver a product10 that complies with both customer and 
regulatory criteria. This objective has been achieved. Through analysis and ongoing system 
improvement as opposed to product improvement. The standard's standards are meant to be 
relevant to organisations of all shapes and sizes. Clause 7's Product Realisation requirements 
can be excluded if they are inappropriate for the organisation. 

2. Normative Reference  

ISO 9000:2005 Quality Management Systems basic ideas and terminology are normative 
references that offer useful definitions. 

3. Terminology and Defined 

The terms and meanings in ISO 9000:2000 are applicable for the purposes of this standard. In 
the language of this standard, Product also refers to Service. 
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4. The Quality Management System 

An effective QMS must be created, documented, implemented, and maintained by the 
organisation as shown in Figure. 1. The organisation must  identify the processes required for 
QMS and their applications throughout the organisation,  determine their sequence and 
interaction, decide on criteria and procedures for efficient operation and control of these 
processes,  ensure the availability of resources and information necessary to support and 
monitor these processes,  monitor, measure where appropriate, and analyse these processes, 
and  implement actions to achieve ply Outsourced procedures that have an impact on product 
quality must be found and added to the system. 

 

Figure 1:Diagram showing the model of a Process-Based Quality Management 

System[Research Gate]. 

Documentation 

General Documentation The general documentation shall consist of statements of a quality 
policy and quality objectives, a quality manual, required documented procedures and records, 
necessary documents to ensure effective planning, operation, and control of processes, and 
necessary documents to ensure effective maintenance of records. If the absence of a 
technique or work instruction could compromise the quality of the final result, it is necessary. 
The amount of documentation will vary depending on the size and nature of the organisation, 
the complexity of the processes and how they interact, and the employee competency. An 
approaching meeting, for instance, could be announced verbally to a manager in a small 
organisation, but written notice would be required in a large one. The standard should fulfil 
the demands and expectations of consumers and other interested parties as well as 
contractual, statutory, and regulatory requirements. Any format or media type may be used 
for documentation. The scope of the QMS, together with any explanations and justifications 
for any exclusions, the documented procedures or references to them, and a description of the 
interactions between the QMS processes must all be included in a quality manual that is 
produced and maintained. 

Document control Documents needed to implement the QMS must be managed. Records are 
a particular kind of document. The controls required to approve documents before use, 
review, update, and re-approve as necessary, identify the current revision status, ensure that 
current versions are available at the point of use, and ensure that documents are legible and 
easily accessible shall be defined in a documented procedure. Provide for the quick removal 
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of outdated documents and appropriately identify any that may be maintained. Identify and 
distribute documents of external origin that have been identified. The term documented 
procedure refers to a procedure that has been established, recorded, followed, and maintained. 
Elements 4.2.3, 4.2.4, 8.2.2, 8.3, 8.5.2, and 8.5.3 all call for them. In charge of records that 
are created to demonstrate adherence to specifications and the efficient operation of a QMS 
must be controlled. The controls required for the identification, storage, protection, retrieval, 
retention, and disposition of records shall be defined in a written method. Records must 
continue to be readable, easily recognisable, and retrievable. Records can be used to prove 
verification, preventive action, and corrective action, as well as to document traceability. 
Elements 5.5.6, 5.6.3, 6.2.2, 7.2.2, 7.3.4, 7.3.6, 7.3.7, 7.4.1, 7.5.2, 7.6, and 8.2.4 all call for 
them. 

Implementation 

To put a quality management system in place, several stages are required. 

1. Support from Top Management 

Getting upper management's full support is the most crucial step in putting a quality system 
in place that will meet or exceed an ISO 9000 standard. The chief executive officer (CEO) 
must be prepared to invest the funds required to become certified. The project's success 
depends on this. Without the CEO's backing, the process can encounter needless obstacles on 
a regular basis or might even be doomed to failure. Top management must be involved in the 
execution of the standard since they are given specific tasks in it. 

2. Name a Management Representative 

After a commitment has been made, the process can move forward using a project team 
method and being handled just like any other commercial endeavour. The appointment of a 
management representative is the following procedure. This person serves as the point of 
contact for all parties involved in the process, both internal and external, and is in charge of 
managing the installation and upkeep of the quality system. The representative may be a 
senior-level executive who can guarantee that the quality system is properly implemented, 
recorded, and maintained. Every employee in the organisation should be involved in 
implementing the quality system. 

3. Information 

There must be an awareness programme for this stage. It only makes sense that everyone 
should be aware of the quality system since it will have an impact on every employee of the 
company and necessitate their contribution. They should be aware of the possible advantages 
as well as how it will impact daily operations. Short, one-hour awareness training courses can 
be used to convey this knowledge. Ensure that everyone is aware of the standard's purpose. 
The first railway station in India to be certified as ISO 9001:2005 was Habibganj station in 
Bhopal. 

4. Implementation 

An implementation team should be put together when everyone has been informed of the 
organization's plans to create the quality system. To ensure that this team is representative, 
members should be selected from all organisational levels and divisions. There may be 
committees for each of the five clauses. The group should determine the QMS processes, 
their order, and how they work together. All personnel need to remain aware of the project at 
all times. 
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5. Training  

The internal audit team, supervisors, and implementation team should all receive training. 
This task can be completed by sending team leaders to training and having them instruct the 
other team members, or by hosting a one- or two-day seminar in-house for the entire team. 

6. Time Table 

A timetable for the system's implementation and registration is created during this activity. 
Depending on the organization's size, kind, and current quality system, this time frame will 
change. The majority of businesses may finish the process in less than 1.5 years. Create 
manageable units for the implementation process. Make sure you have provisions for 
celebrating little accomplishments. 

7. Select Element Owners, Step  

Each system element has an owner chosen by the implementation team. These owners will 
make up a large portion of the implementation team. Multiple elements may be assigned to 
owners. Each owner can decide which team will help with the process. The system works 
better the more people who use it. 

8. Examine the Current System 

Review the current quality control system. We get copies of all the quality manuals, 
guidelines, work instructions, and forms that are currently in use. These documents are 
arranged according to the components of the system to ascertain what is already available and 
what is required to finish the system. The element owners and their teams or an outside 
consultant can carry out this gap analysis task. 

9. Produce the Paperwork 

Make written manuals of good policies and procedures; they can be merged into a single 
document. To maintain the calibre of certain functions, create the necessary task instructions. 
Every employee should take part in this process since the person who actually does the job on 
a regular basis is the ideal person to write a work instruction. Employees at Stream 
International in Crawfordsville, Indiana, were urged to point out the problems with current 
procedures and record improvements to them. When generating documentation, it's crucial to 
exercise caution. The system will be destroyed by documentation that is either too 
complicated or too much. 

10. Put the New System in Place 

Include the organization's rules, procedures, and work instructions in daily operations and 
keep track of your progress. The simultaneous implementation of all components is not 
required. Make sure everyone is trained. 

11. Internal Audit 

Conduct an internal quality system audit. This stage is essential to make sure the system is 
operating efficiently and to give management data for the thorough management assessment. 
As problems arise, the system is adjusted somewhat. The audit team should consist of a 
variety of skilled individuals. 

12. Management Review  

Organise a management evaluation. The management review is used to assess how well the 
system accomplishes the stated quality objectives. When necessary, the system is modified. 
This step is not required. Reassessment is not required if the preceding procedures were done 
well. 
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14. Registration  

Choosing a registrar, submitting an application, and performing the registrar's system audit 
are the three components of this phase. Cost, lead time, your customers' acceptance of the 
registrar, the registrar's certification, and knowledge with your business are all factors to take 
into account when choosing a registrar. The policy and procedure manuals should be 
provided to the registrar along with the registration application for review. The length of the 
system audit by the registrar will depend on the size, complexity, and quantity of the 
organisation being audited. An audit of a registrar typically lasts one to three days and 
consists of three meetings: an introduction outlining the procedure the auditors will follow, 
the audit itself, and a conclusion outlining the audit's conclusions. 

Exemplary organisation for TQM 

The largest manufacturer of mid-range industrial gas turbine systems in the world, Solar 
Turbines Inc. has clients in 86 nations. The oil and gas production and transmission, 
industrial power generation, and propulsion systems of high-speed ferries all rely on the 
turbine engines and compressors produced by the San Diego-based Corporation. Six thousand 
two hundred and eighty percent of Soar’s 6,200 employees work across 15 locations in the 
United States; 20% are spread throughout 23 foreign countries. A dynamic strategic planning 
process that is an extensive teamwork system that is aligned and coordinated throughout the 
entire company, as well as a "authority delegation process" that empowers employees who 
are closest to the work to design, manage, and improve work systems and processes, are 
hallmarks of Soar’s approach.  

Solar thinks its authority delegation process is distinctive since it was developed using 
insights gathered from comparing other organisations. It has decreased non-value-added 
decision-making procedures and enabled the business to react swiftly to shifting client 
demands and market dynamics. Strategic planning formally addresses the requirement for 
training and education. According to Solar, its total training costs come to around 15% of its 
annual payroll. Awards and incentives strengthen employees' dedication to accomplishing 
organisational objectives. Pay-outs for incentives have assisted Solar in achieving or 
exceeding its objectives for raising return on assets. From 7.6% of salary in 1994 to 10.4% of 
compensation in 1997, pay-outs increased. 

CONCLUSION 

The ISO 9000 series of standards have gained more popularity as a result of the focus placed 
on quality and economic competitiveness globally. This series has been incorporated into the 
majority of nations' national standards. These requirements were created for contracts 
between a customer and a supplier. Being registered for ISO 9000 has many advantages. 
Adoption of the ISO 9000 quality system standard is on the rise everywhere. The standard's 
general scope allows it to be modified to meet the demands of any organization. The two-
party multiple audit systems are frequently replaced by the third party registration system 
since it is so much more affordable.Other industry-specific quality system standards, like 
those for the automotive or aerospace industries, exist in addition to this general series. These 
standards frequently apply the fundamental guidelines of ISO 9000. 
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ABSTRACT: 
A part of Total Quality Management (TQM) called an Environmental Management System 
(EMS) is dedicated to managing and enhancing an organization's environmental performance. 
It is a methodical technique that supports businesses in recognizing, evaluating, managing, 
and constantly enhancing their environmental consequences. In this chapter discussed about 
the environmental management system that is used for TQM working operation. 
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INTRODUCTION 

The Quality Management System (ISO 9000) was finished by the International Organization 
for Standards (ISO) in 1987. ISO decided to create environmental management standards in 
part because of its widespread popularity and the growing importance of environmental 
issues. Technical Committee (TC) 207 was established in 1992 as a result of the Strategic 
Advisory Group on the Environment (SAGE) that ISO established in 1991.The goal of TC 
207 is to create standards for an EMS, or environmental management system, known as ISO 
14000. The committee employed the idea that the standards addressed the process rather than 
the final result, similar to the ISO 9000 standards, which do not target the performance of the 
product or service[1] . They are not performance standards, but rather process standards. 
Environmental management systems, environmental auditing, environmental labelling, 
environmental performance evaluation, life-cycle assessment, and terms and definitions are 
the six subcommittees that TC 207 has established[2].  

A working group on environmental considerations in product standards was also established. 
Each nation has a member organization of ISO, such as the American National Standards 
Institute (ANSI) for the United States and the Bureau of Indian Standards (BIS) for India.A 
vital component of Total Quality Management (TQM), an environmental management 
system (EMS) focuses on efficiently managing an organization's environmental impact.For 
identifying, assessing, and enhancing environmental performance within an organization, it 
offers a structured framework[3], [4].  

In TQM, integrating environmental issues into the organization's overall quality management 
strategy is the main goal of an EMS. Organizations can build a systematic approach to 
environmental management, support sustainable practices, adhere to rules, and improve their 
image as environmentally responsible businesses by putting an EMS into place [5]. The 
following crucial phases are often involved in the introduction of an EMS in TQM. 
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1. Environmental Policy Development: The organization produces a succinct and clear 
environmental policy outlining its dedication to sustainability and environmental 
preservation. The implementation of the EMS is built on this policy. 

2. Environmental Planning:Environmental planning is determining the key environmental 
components of the organization, assessing their effects, and establishing goals and 
benchmarks for improvement. It also entails creating action plans and assigning the 
required funds to reach the set objectives. 

3. Operation and Implementation: The strategies and actions that were prepared are put 
into practice. This entails setting up communication lines, delegating tasks, training staff 
members, and incorporating environmental concerns into routine activities. It could also 
entail carrying out particular steps or practices to reduce negative effects on the 
environment. 

4. Monitoring and Evaluation: The organization keeps track of its environmental 
performance and measures it to determine how well it is doing in relation to the goals and 
targets it has set. To identify areas for improvement and guarantee compliance with 
environmental rules, this step entails gathering data, completing audits, and carrying out 
routine evaluations[6]. 

5. Continuous Improvement: The organization determines chances for future improvement 
based on the evaluation results and takes the necessary corrective action. An environment 
of ongoing learning, innovation, and advancement in environmental management is 
encouraged by this iterative approach[7]. 

The development of ISO 14000 was facilitated by experience with ISO 9000, and many of 
the advancements in ISO 14000 were included into a later iteration of ISO 9000. The EMS is 
a component of a thorough management system that covers the environmental effects of the 
business's overall operations, including its products and services. The EMS increases 
business involvement in environmental performance both now and in the future. Registration 
procedures are very similar to those for ISO 9000 and other relevant quality standards. The 
discrepancies are primarily found in the requirements of the standard rather than in the 
registration procedure [8]. Under the dual numbering system adopted by BIS after it adopted 
the first edition of ISO 14001, IS/ISO 14001 was first released in India in 1997. BIS took 
over the revision of IS/ISO 14001 with the release of the second edition of ISO 14001 in 
2004[9][10]. 

DISCUSSION 

Standards from the ISO 14000 Series 

The organization evaluation standards and the product evaluation standards are the two 
distinct sections in the series. Additionally, words and concepts that are applicable to both 
fields are covered by ISO 14050. This standard's most recent iteration was released in 2009. 

Standards for Organizational Evaluation 

The Environmental Management System (EMS), Environmental Auditing (EA), and 
Environmental Performance Evaluation (EPE) are the three categories that make up these 
standards as shown in Figure. 1. Environmental Management Systems Specifications with 
Guidance for Use, or ISO 14001, outlines the requirements that organizations must meet in 
order to be registered. The core standard, which will be covered in more detail later in the 
chapter, is the foundation of the standards. The EMS is supported by the standards listed 
below. 
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Figure 1: Diagram showing the Organizational Evaluation Standards [Oracle.Com]. 

Additional information is available in ISO 14004, Environmental Management Systems 
Guidelines on Principles, Systems, and Supporting Techniques. It is not to be used for 
registration and is just for informational purposes. The ISO 19011:2002 shown in Figure. 2 
Guidelines for quality and environmental management system auditing standard, which 
addresses a variety of audit-related activities, has replaced the ISO 14010, ISO 14011, and 
ISO 14012 standards. It is envisioned that by implementing this new standard, organizations 
will be able to preventing misunderstandings regarding the goals of programmers for 
environmental or quality audits.Setting shared objectives for various audit 
programmers.Reducing effort duplication.Ensuring the best audit formats are 
used.Comparing the audit team members' qualifications to the necessary standards.In order to 
track performance, ISO 14031, entitled Guidelines on Environmental Performance 
Evaluation, provides information on data recording. 

 

Figure 2: Diagram showing the Product Evaluation Standards [Sec.Gov]. 

Standard for Product Evaluation 

These standards, which are still being created, are depicted in Figure. 2. Environmental 
Aspects in Product Standards (EAPS), Environmental Labelling (EL), and Life-Cycle 
Assessment (LCA) are the three categories that make up these standards. The goal of ISO 
Guide 64:2008, Environmental Aspects in Product Standards, is to assist those who produce 
product standards. When creating the criteria, elements, and qualities that make up the 
standard, authors should carefully examine the effects on the environment. Environmental 
labels and declarations should adhere to the objectives and guiding principles outlined in ISO 
14020:2000, Environmental Labels and Declarations General Principles for All 
Environmental Labelling, which offers guidance on these matters. Product enhancement is a 
desired benefit but is not the standard's goal. The use of this standard as a specification for 
certification and registration purposes is not intended.  

Organizations that claim that their product has an environmental attribute, such as being 
recyclable or energy efficient, must adhere to ISO 14021:1999, Environmental Labeling Self-
Declaration of Environmental Claims. The requirement makes sure that this kind of labelling 
is truthful, verifiable, and not misleading. Criteria for third-party labelling or seal 
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programmers are established by ISO 14024, Environmental Labeling Practitioner 
Programmed: Guiding Principles, Practices, and Certification Procedures for Multiple 
Criteria Programmed. These programmers establish which goods outperform others in terms 
of their overall environmental impact. In addition to the guidelines provided in ISO 
14020:2000, this standard specifies additional guidelines for the use of environmental 
information. Environmental declarations of Type III, as defined by this standard, are meant 
for use in business communications. 

The document ISO 14040:2006, Life-Cycle Assessment Principles and Framework, gives an 
overview of the theory, uses, and restrictions of LCA. The long-term environmental impact of 
a product is investigated by life-cycle assessment and life-cycle investing (LCI). The 
unexpected and usually contentious nature of a product's life cycle makes this assessment a 
very challenging undertaking. This standard, together with ISO 14044, updates the original 
ISO 14041, ISO 14042, and ISO 14043 standards. Requirements and Guidelines is the title of 
ISO 14044:2006, which outlines the standards and offers guidelines for LCA, LCI, and Life-
Cycle Impact Assessment (LCIA). Due to the fact that, like ISO 9000, the emphasis was 
placed more on the process than the product, the organizational assessment criteria are 
operational and effective. It will be considerably harder to design and gain acceptance for the 
product evaluation criteria. In particular, there is little scientific understanding of life-cycle 
evaluation. 

Ideas behind ISO 14001 

With the help of this standard, organizations can create an environmental management 
system (EMS) that can be connected with other management systems to help them 
accomplish both environmental and financial objectives. It outlines the prerequisites for EMS 
self-declaration and/or registration for the organization. It is possible to use evidence of the 
system's effective implementation to reassure other parties that it is an appropriate EMS. It 
was created to be adaptable to all shapes and sizes of organizations as well as to take into 
account various social, cultural, and geographical contexts. The requirements are founded on 
the process rather than the product, as was already indicated. 

It does, however, call for dedication to the organization's EMS policy, relevant laws, and 
ongoing development. Depicts the fundamental method of EMS. Planning, implementation, 
and operation are the first steps, and are then followed by checking and remedial action, 
management review, and checking again. The environmental policy comes first. The strategy 
adheres to the PDSAcycle. To achieve continuous improvement, there is a logical flow of 
actions. Many of the requirements may be produced simultaneously or later reviewed. The 
overarching goal is to promote environmental preservation and pollution prevention while 
balancing socioeconomic requirements. The norm is not meant to alter an organization's legal 
responsibilities or to erect nontariff barriers.  

Additionally, although an organization may include these features in the documentation, it 
does not include management of occupational health and safety. A few definitions are 
required in order to comprehend the requirements. The definition of environment, which 
encompasses air, water, land, natural resources, plants, animals, humans, and their 
interactions, is the overall context in which an organization operates. An environmental 
aspect is a component of a company's operations, goods, or services that could have an 
impact on the environment. Examples include energy use, air pollutants, and wastewater 
disposal. Any change, good or bad, that is entirely or partially brought on by an 
organization's environmental factors is referred to as having an environmental impact. The 
effects on habitat, the water supply, and soil erosion are a few examples. An organization's 
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environmental objective is a broad environmental goal that emerges from its policy statement 
and is measured when possible. They outline the strategy for implementing the policy. For 
illustration, one goal would be to regulate the temperature of the wastewater effluent. 
Environmental objectives lead to environmental targets, which are specific performance 
requirements. For instance, the temperature of the wastewater should be maintained between 
10° C and 14° C. 

Specifications for ISO 140012 

There are a total of 18 requirements in the standard, which is split into six parts or clauses. 
The numbering scheme is the same as the norm. 

General Conditions 

An environmental management system that encompasses policy, planning, implementation 
and operation, checking and corrective action, and management review must be established, 
maintained, and improved over time by the organization. The rest of the standard outlines 
these requirements. The company must specify and record the parameters of its environment 
management system. The organization could choose to include in this narrative a brief 
summary of the business since the document is accessible to the general public and other 
stakeholders. Additionally, this phrase is a good location to mention manual distribution and 
control. Maintaining the EMS's simplicity is important. It will function better if it is simple to 
understand and follow. It can always be increased later, as long as the registrar is made aware 
of the modification. It is not required to start from scratch; instead, leverage established 
procedures like ISO 9000 where appropriate. Although existing data may need to be 
reorganized, this process is simpler than beginning from zero. 

Ecological Policy 

The mission and values of the organization should form the foundation of its policy 
statement. It should demonstrate managerial commitment to, and control over, environmental 
efforts. Management will see to it that the policy is carried out and put into practice. It is 
advised to conduct an initial environmental review that covers the following. Legal and 
regulatory needs are identified. Identification of any environmental ramifications and 
obligations associated with its operations, goods, or services. Identification of current 
supplier activities. Identifying the management policies and practices currently in 
place.Analyzing prior performance in light of the aforementioned. Results of investigations 
into earlier noncompliance occurrences. Recognizing possibilities for competitive advantage. 
Finding prospects for benchmarking.This knowledge will assist the organization in creating 
its environmental policy. The policy must be pertinent to the type, scope, and environmental 
impact of the organization's operations, goods, and services. It must make explicit reference 
to the stated scope. The policy must guarantee that management is dedicated to ongoing 
development and pollution prevention.  

The absence of this criteria in earlier versions of ISO 9000 upset practitioners of total quality 
management. Employees often follow what is essential to management, thus management's 
dedication to all of its staff must be clear. The policy states that it will abide by all laws and 
rules that are relevant to the organization, industry, and location as well as any additional 
obligations. Items like permissions, licenses, and optional Programme activities may also be 
necessary.  The policy offers a structure for establishing and evaluating environmental goals 
and targets. Their environment should strive to adhere to legal and administrative criteria. It 
must be possible to regularly assess how well the goals and targets are being met. All 
employees must be informed of the policy, which must be documented, carried out, and 
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maintained. The policy must be in written or electronic form in order to be documented. It 
needs to be put into practice by all EMS participants in order to be implemented. Maintaining 
it entails making provisions for modifying the policy, which makes it dynamic. It is a never-
ending task to explain the policy to everyone who works for or on behalf of the organization; 
it calls for repetition and the use of many media. The public must have access to the policy. 
Although internal company rules are rarely made public, the general public is a significant 
stakeholder when it comes to the environment. Distributing the policy to chambers of 
commerce, environmental groups, or other public access organizations are suggested 
strategies. Of course, copies should be made available to everyone who requests one and in 
the organization's lobby. Nowadays, businesses frequently post their environmental policies 
on their websites. Ameren releases annual averages for its carbon dioxide, nitrogen oxide, 
Sulphur dioxide, and quantity of nuclear waste emissions. 

Planning 

Environmental considerations, legal and other requirements, goals and objectives, and 
environmental management programs are the four components that make up this field.For the 
standard to be successfully implemented, there must be a relationship between the 
environmental aspects, environmental repercussions, and the standard. To ascertain the 
environmental impact, it is necessary to identify the environmental components of an 
organization's operations, goods, and services that it can affect and control within the 
boundaries of the established scope. The organization must plan for the introduction of new 
or modified activities, goods, and services. In order to identify elements and their 
implications, an organization's operations should take into account the nine issues listed in 
ISO 14004. 

1. What components of the organization's activities, goods, and services are 
environmentally friendly? 

2. Do the company's operations, goods, or services have any appreciable negative effects 
on the environment? 

3. Does the company have a process in place for considering environmental factors, such 
as sensitive environmental areas? 

4. Does the organization's location call for specific environmental consideration, such as 
sensitive environmental issues and their effects? 

5. How will alterations or additions to activities, goods, or services influence the 
environment and the effects that flow from that? 

6. In the event of a process failure, how significant or severe could the potential 
environmental effects be? 

7. How often will the circumstance emerge that could have an effect? 
8. What are the main environmental factors, taking into account the consequences, 

likelihood, severity, and frequency? 
9. In terms of scale, are the significant environmental effects local, regional, or global? 

The procedure resembles an FMEA analysis that is covered in Chapter 14 in several ways. 
Normal operations, startup and shutdown, as well as abnormal and emergency scenarios, 
should all be taken into account.  

It is important to remember that the environmental factor and its effects are related in a cause-
and-effect manner. When establishing objectives, those factors that have substantial impacts 
must be taken into account. Every factor only needs to be taken into consideration; it is not 
required that it have a purpose. This data must be kept up to date. 
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Other and Jurisdictional Requirements 

According to the standard, the organization must have a process in place to recognize and 
have access to all legal and other obligations to which it is a signatory. Legal environmental 
standards are often those that result from governmental legislative and regulatory action. 
Contracts, agreements with public bodies, industry codes of practice, and no regulatory 
recommendations are typical examples of additional obligations. The organization is 
responsible for adhering to the requirements, even if some of them are optional. The 
organization must ascertain how applicable environmental standards are to other legal and 
other needs. The organization's ability to access and identify legal and other requirements is 
one of the factors that should be taken into account in the method, per ISO 14004.  

Keeps track of all needs, even legal ones. Monitors modifications to the law and other 
regulations. Provides employees with pertinent information regarding legal and other 
requirements. However, the organization only needs to identify those requirements that are 
applicable to the environmental elements of its activities, products, and services. The 
approach can be fairly complex due to the volume and complexity of legal and other 
requirements around the world. The Clean Air Act (U.S.), Public Health Act (U.K.), 
Chemical Products Act (Sweden), and Environmental Protection Act of 1986 (India) are a 
few examples of laws that may be relevant. Local, state, and federal governments, business 
trade groups, consultancy services, external databases, and industry trade associations are a 
few resources that can be useful. 

Operation and Implementation 

Structure and accountability, education, awareness, and competency; communication, EMS 
documentation, document control, operational control, and emergency preparedness and 
response are the seven components of this sector. Resources, responsibilities, authority, and 
roles. For every employee who has an impact on the EMS, roles, duties, and authorities must 
be specified, documented, and communicated. The freedom and power to make the essential 
decisions must be granted to them. One tool for displaying the hierarchy of authority is an 
organizational chart. To guarantee that this standard is being met and to regularly update top 
management on the state of the EMS in order to foster ongoing progress, a management 
representative must be chosen and given the necessary authority. Top management must not 
see this appointment as a method to sidestep their involvement in the EMS. Only with their 
participation will the management representative be as effective as possible. In order to 
establish and sustain a system that is efficient and accomplishes its goals, senior management 
must give the necessary personnel, financial backing, and technological resources 

Skills, Consciousness, and Competence 

To ensure their efficacy, training requirements should be assessed frequently, typically once a 
year. General knowledge training and job competency training are the two categories. Any 
individual executing work for or on behalf of an organization must meet certain competency 
standards, which must be established. The significance of compliance to the EMS, the 
connection between substantial environmental impacts and the workers' job activities, 
employee roles and duties, and the repercussions of not adhering to specified operating 
procedures are just a few examples of general awareness. Anyone undertaking work that has 
the potential to significantly harm the environment must be competent, as demonstrated by 
their education, training, or experience. To prove that the training requirements have been 
satisfied, records must be kept. This training must at the very least includes a record of 
training needs analyses. Prerequisites for task competency. Training methods. Exercise 
Programme. Records of the instruction given to particular employees. 
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Advantages 

There are two types of EMS benefits includes global and organizational. There are three 
worldwide advantagesfacilitating commerce and removing trade barriers, enhancing the 
planet's environmental performance, and creating consensus regarding the necessity of 
environmental management and EMS nomenclature. Trade restrictions and misunderstanding 
have resulted from the growth of national and regional standards. The goal of this 
international standard is to harmonies national approaches to labelling, environmental 
management, and life-cycle analysis. Additionally, this strategy will aid in breaking down 
trade obstacles and facilitating trade. Reassure the international community. The EMS will 
more fully address environmental protection problems as it is adopted globally, which will 
benefit trade negotiations and accords. 

CONCLUSION 

Environmental challenges are becoming more and more important everywhere. To help 
organizations implement effective procedures, ISO has created a number of standards for 
Environmental Management Systems (EMS).A holistic management system, which includes 
EMS, examines how overall corporate operations affect the environment.Both the 
organization assessment standards (ISO 14001, 14004, 14031, and 19011) and the product 
evaluation standards (ISO Guide 64, 14020, 14021, 14024, 14025, 14040, and 14044) are 
included in the ISO 14000 series for EMS. The norms for organizational evaluation are useful 
and efficient. 
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ABSTRACT: 
Customer expectations are met through the use of a planning instrument called quality 
function deployment (QFD). It offers a thorough assessment of a product and is a disciplined 
approach to product design, engineering, and production. In this chapter discussed about the 
function quality deployment. When QFD is properly implemented, an organization can 
increase engineering productivity, quality, and expertise while lowering costs, speeding up 
product development, and making fewer engineering changes. 
KEYWORDS: 

Customer,Design, Deployment, Data,Expectations, Product, Quality. 

INTRODUCTION 

The quality function deployment (QFD) system was introduced by Dr. Mizuno, a retired 
professor from the Tokyo Institute of Technology. In 1972, Mitsubishi Heavy Industries, Ltd. 
in Japan's Kobe Shipyard implemented QFD for the first time. Following four years of case 
study creation, improvement, and instruction. Toyota has successfully incorporated QFD into 
the production of minivans. Using 1977 as a baseline, startup costs for the new van were 
claimed to have decreased by 20% in October 1979, by 38% in November 1982, and by a 
total of 61% in April 1984. Dr. Causing of Xerox was the one who initially proposed quality 
function deployment in the United States in 1984[1][2]. Practically any manufacturing or 
service sector can benefit from QFD. Most top businesses now do it as a matter of course, 
and they even demand it of their suppliers. 

Customer expectations are met through the use of a planning instrument called quality 
function deployment (QFD). It offers a thorough assessment of a product and is a disciplined 
approach to product design, engineering, and production. When QFD is properly 
implemented, an organization can increase engineering productivity, quality, and expertise 
while lowering costs, speeding up product development, and making fewer engineering 
changes. Customer expectations or requirements often referred to as the "voice of the 
customer"—are the focus of the quality function deployment[3][4][5]. It is used to convert 
client expectations, expressed as particular needs, into directions and actions, expressed as 
engineering or technical qualities, which can be implemented by product development, part 
planning, process management, producing a plan and service sectors. Customer expectations 
are used to direct the product development process in the quality function deployment, a 
team-based management tool. Early in the QFD process, conflicting traits or requirements are 
detected and can be resolved prior to production[6]. 

Today, businesses employ market research to choose what products to make in order to meet 
customer demands. Customers frequently struggle to articulate their expectations, and certain 
customer requirements negatively impact others. As a product travels from marketing to 
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design to engineering to manufacturing, confusion and misinterpretation can arise. In this 
process, the customer's voice is lost and the organization's voice negatively influences the 
product design. Work is mostly focused on addressing what the consumer does not want, as 
opposed to what the customer expects[6][7].To put it another way, improving something that 
the client initially did not want is not productive. An organization may be certain that the 
customer's voice will be incorporated into the final product or service by employing QFD. 
Deploying quality functions enables the discovery of new, high-quality work functions and 
technological solutions. With the help of this instrument, future technologies may be 
improved and design mistakes can be avoided. 

 QFD is basically a collection of planning matrices with a graphic orientation that serve as the 
foundation for decisions influencing any stage of the product development cycle.The amount 
of design and engineering changes, time to market, cost, and quality are used to gauge the 
effectiveness of QFD. It is regarded by many experts as the ideal example of quality through 
design. By focusing on the needs of the customer during the design process, quality function 
deployment allows designers to spend less time on redesign and changes. The time saved has 
been calculated to be between one-third and fifty percent of the time needed for standard 
methods of redesign and modification. This savings translates into lower development costs 
and more money because the product hits the market sooner[8]. 

Advantages 

To transform client needs into particular design and production processes, Total Quality 
Management (TQM) utilizes the Quality Function Deployment (QFD) tool. Within the TQM 
framework, QFD offers a number of benefits, including: 

1. Customer Focus: By identifying and prioritizing customer requirements, QFD provides a 
customer-centric strategy. It aids businesses in comprehending the requirements, 
preferences, and expectations of their clients, enabling them to provide goods and 
services that are more suited to their needs. 

2. Enhanced Product Design: QFD makes it easier to create effective products by 
converting customer needs into particular design elements. It aids in the identification of 
important design criteria and offers an organized procedure for matching design choices 
with client expectations[9]. 

3. Cross-functional Cooperation: QFD encourages communication and cooperation 
between various teams and departments within an organization. In order to establish a 
shared understanding of consumer requirements and promote teamwork throughout the 
product development process, it brings together a variety of stakeholders, including 
marketing, design, engineering, and production. 

4. Better Decision Making: QFD offers a systematic method for ranking consumer 
demands and coordinating them with organizational objectives. By taking into account 
how design choices will affect consumer happiness, technical viability, and corporate 
objectives, it aids decision-makers in making wise choices. 

5. Reduced Waste and Rework: QFD helps avoid potential flaws, rework, and customer 
unhappiness by integrating client needs early in the design and production processes. By 
guaranteeing that products and services are developed correctly the first time, it 
minimizes expensive and time-consuming iterations, hence minimizing waste and 
increasing overall efficiency. 

6. Continuous Improvement: QFD offers a feedback loop to support the ideas behind 
continuous improvement. Future iterations of QFD can incorporate user input and post-
launch data, allowing businesses to improve their goods, services, and procedures in 
response to real-time data and shifting consumer demands[10][11]. 
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DISCUSSION 

Customer expectations are employed as the driving force behind the product development 
process in the quality function deployment, a team-based management tool. Early in the QFD 
process, conflicting characteristics or requirements are discovered and can be rectified before 
production. Today, businesses employ market research to choose what products to make in 
order to meet consumer demands.  

Customers frequently struggle to articulate their expectations, and some customer 
requirements negatively impact other customers. While a product is transitioning from 
marketing to design to engineering to manufacturing, confusion and misinterpretation are 
another issue. In this process, the customer's voice is lost and the organization's voice 
negatively affects the product design. Instead than focusing on what the consumer wants, 
what is fixed is what the customer does not want. In other words, it is ineffective to improve 
something that the customer did not desire at first. An organization may be certain that the 
customer's voice will be reflected in the final product or service by implementing QFD. The 
identification of new quality technology and job functions to carry out operations is aided by 
the deployment of quality functions.  

This tool offers a historical reference for improving future technology and avoiding design 
mistakes. QFD is basically a collection of planning matrices with a graphic orientation that 
serve as the foundation for choices impacting any stage of the product development cycle. 
The amount of design and engineering changes, time to market, cost, and quality are used to 
gauge the success of QFD. Many professionals believe it to be the ideal guide for quality by 
design. Quality function deployment helps the design phase to concentrate on the client 
needs, consequently spending less time on redesign and changes. The amount of time saved 
has been calculated to be between one-third and fifty percent of the time needed for 
traditional methods of redesign and modification. Because the product is released sooner, this 
savings translates into lower development costs and more revenue. 

The QFD Group 

The project manager and team members must be able to devote a large amount of time to 
QFD when an organization decides to implement it, especially in the beginning. It is 
necessary to establish the project priorities and communicate them to all organizational 
departments so that team members may plan their time accordingly. Additionally, the 
project's scope needs to be made crystal clear to avoid any confusion regarding the team's 
formation. Communication is one of the most crucial elements in the QFD process. Teams 
can either design a new product or work to improve an existing one. Members from the 
departments of marketing, design, quality, finance, and production make up teams. Because 
the QFD process will simply need to be altered, the existing product team often consists of 
fewer individuals.  

Each team must make the best use of two extremely crucial resources time and interterm 
communication. The key to finishing the job on time is efficient use of the time available. 
Making the most of inter-team communication can help to prevent unforeseen issues and 
ensure that the project runs well.  The QFD approach is largely dependent on team meetings. 
The team leader must make sure that meetings are conducted as effectively as possible and 
that everyone is informed. The QFD process should be evaluated in some way at each 
meeting, and the meeting style should be adaptable based on the circumstances. Depending 
on where the team members are travelling from, the meeting's length 
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Figure 1: Diagram showing the QFD's advantages [Research Gate. Net]. 

And the tasks that must be completed. These seminars can need to last for days if participants 
are travelling from all over the world or only a few hours if they are all local. Shorter 
meetings have benefits, and they can occasionally accomplish far more than longer ones. 
Shorter meetings enable data to be gathered between sessions, ensuring that the correct data 
is placed into the QFD matrix. They also support the team's continued focus on a quality 
improvement objective. 

Other advantages of QFD 

Deploying quality functions was initially done to cut down on startup expenses. Product 
development times have been shortened, according to businesses employing QFD. For 
instance, American automakers in the late 1980s and early 1990s took an average of five 
years to bring a product to market, from the drawing board to the showroom, as opposed to 
two and a half years for Honda and three years for Toyota. Both organizations attribute the 
shortened time to the application of QFD. Due to the multiple aspects shown in Figure. 1, 
product quality and customer satisfaction increase with QFD. Improves customer satisfaction. 
Reduces implementation time and promotes teamwork. Organizes resident experience and 
knowledge. Reduces the need for mid-design revisions. Limitations after introduction issues. 
Prevents future development duplications. Identifies potential applications in the future. 
Surface assumptions missing. Encourages dialogue at interfaces. Actions at interfaces are 
identified. Creates a global view from a detailed one. Documents supporting the design are 
simple to understand. Gives the information structure and is flexible Framework for 
sensitivity analysis is provided. 

Improves Customer Satisfaction 

Quality function deployment seeks to identify the requirements in a set of fundamental needs, 
which are compared to all available competitive information, looking beyond the typical 
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consumer reaction. Customers and technological standards are used to evaluate all 
competitors equally. A Pareto diagram can then be used to priorities this information. The 
management can then allocate resources in a way that will improve quality. Additionally, 
QFD compiles expertise and knowledge from within an organization into an organized style 
that is simple to understand. When one employee of an organization exits a certain project 
and a new employee is hired, this is crucial. 

Reduces Application Period 

When employing QFD appropriately, all conflicting design needs can be detected and 
resolved before production, resulting in fewer engineering adjustments being required. 
Retooling, operator training, and modifications to conventional quality control procedures are 
reduced as a result. Critical items are recognized and may be tracked from product 
conception through production by using QFD. According to Toyota, the quality of their 
product has increased by a third since QFD was put into place. 

Encourages Teamwork 

A horizontal deployment of communication channels is required for quality function 
deployment. All areas of an organization must contribute, from marketing to production to 
sales, in order to ensure that the customer's voice is heard and that each department is aware 
of what the others are doing. This task helps to minimize misunderstandings, biases, and 
errors. So, the left hand always understands what the right hand is doing. A stronger sense of 
teamwork always results in greater efficiency and production. 

Provides Supporting Evidence 

For upcoming design or procedure upgrades, a database is made. Data that were previously 
dispersed throughout activities, frequently lost, and frequently used out of context are now 
saved in an organized way to meet future demands. For new engineers, this database also 
functions as a training resource. When new information is introduced or items need to be 
altered on the QFD matrix, quality function deployment is also very adaptable. 

The customer's Perspective 

A lot of work is placed into research to ascertain client expectations because QFD focuses on 
their requirements and expectations. Through this procedure, the project definition phase's 
early planning step is accelerated. However, the end effect is a complete reduction in the 
overall cycle time for bringing a customer-satisfying product to market. The principle behind 
QFD is that the needs of the client should determine a product's characteristics. Meeting or 
exceeding client expectations is the definition of customer satisfaction, much like for quality. 
The phrase voice of the customer refers to the language that customers use to express their 
expectations. Focus groups, polls, customer complaints, consultants, industry standards, and 
governmental restrictions are sources for figuring out what customers want. Customer 
expectations are frequently nebulous and generic in character. The QFD team's task is to 
translate these customer expectations into more precise customer requirements through 
analysis. Customer requirements must be taken seriously and should not be mistakenly 
interpreted as what organization executives want. 

The following list includes customer data, data sources, and data collection methods. 
Customer surveys, market research, trade trials, working with favored clients, examining 
items from other producers, and purchasing returned goods from the field are typical methods 
for finding licit, measurably, and routine data. An organization can use this information to 
determine how well it is doing in the present market. Customer complaints or legal actions 
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are common examples of unsolicited, measured, and routine data. Despite the fact that most 
people despise this knowledge, it offers insightful learning material. Focus groups are 
typically used to collect routine, subjective, and unprompted data. These focus groups serve 
the purpose of learning about preferences, trends, and opinions regarding present and 
upcoming items. Trade visits, customer visits, and independent consultants are typically 
where unprompted, arbitrary, and subjective data is acquired. Depending on the volume and 
frequency of information, these forms of data may be very helpful or misleading. 
Conventions, vendors, suppliers, and employees are often where unrequested, arbitrary, and 
haphazard data is collected. This data is quite useful and frequently reflects the genuine voice 
of the customer. In addition to fulfilling as many needs and expectations as feasible for 
customers, QFD strives to exceed those wants and expectations. Each QFD team is required 
to either make their product more appealing than the competition's product or more appealing 
than the present offering. This predicament means that the team must include in its product a 
requirement or expectation that the consumer does not anticipate but would value. For 
instance, cup holders were initially added to cars as a bonus feature, but due to consumer 
demand, they are now standard equipment in all new cars. 

Informational Structure 

The QFD team now needs to process the data after identifying and researching the consumer 
expectations and needs. Affinity diagrams, interrelationship diagrams, tree diagrams, and 
cause-and-effect diagrams are only a few techniques. Large-scale information sorting is best 
accomplished using these techniques. The next topic is the affinity diagram, which is perfect 
for the majority of QFD applications. 

Comparison Diagram 

A tool that collects a lot of data and then groups the data into groups based on their inherent 
ties is the affinity diagram. When Thoughts are too numerous or dispersed to organize, an 
affinity diagram should be used. In order to go around the more conventional approaches to 
problem solving, new solutions are required. For a solution to be implemented successfully, 
support is necessary. 

House of Excellence 

The home of quality is the main planning tool in QFD. The house of quality transforms the 
viewpoint of the client into design specifications that adhere to particular target values and 
compares them to the manner in which an organization will fulfil those specifications. The 
house of quality is frequently regarded as the most important chart in quality planning by 
managers and engineers.The customer's needs for the house's external walls. The voice of the 
client, or what they want from the product, is listed on the left side. The planning matrix, 
which lists the client requirements in order of priority, is on the right. These include things 
like sales point, target value, scale-up factor, and customer importance rating. The technical 
descriptions are located in the ceiling, or second level, of the home.  

Engineering traits, design limitations, and parameters provide consistency of the product. The 
connections between technical descriptions and client requirements are the internal walls of 
the house. Engineering characteristics technical descriptors are converted from client 
expectations customer needs. The relationship between technical descriptors is represented by 
the roof of the house. We identify trade-offs between similar and/or competing technical 
descriptions. The technical descriptors that are given priority are the foundation of the house. 
There includes a list of items, including the technical benchmarking, level of technical 
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difficulty, and target value. The foundation of the house of quality is represented by this 
structure; once this format is understood, all other QFD matrices are quite simple. 

Exemplary Organization for TQM 

The biggest independent bank in New Mexico today is Los Alamos National Bank (LANB), 
which was founded in 1963. In northern New Mexico, LANB serves the consumer, business, 
and governmental markets with a broad range of financial services. In its early years, LANB 
served the specific banking requirements of the municipality that bears its name. Trinity 
Capital Corp., a holding company for one bank, owns and runs LANB. LANB, which has 184 
employees and branches in Los Alamos, White Rock, and Santa Fe, has $700 million in 
assets. Following thorough evaluations of leading and lagging indications of movements in 
the economy, markets, customer behavior, technology, staff skills, supplier capabilities, and 
other important aspects, senior officials determine the bank's long-term strategic direction 
and yearly corporate objectives. Planning becomes an organizational-wide task involving all 
employees at the departmental level. Corporate goals are achieved by action plans, which 
frequently involve multiple divisions. Action plans are transformed into personal work goals 
for each employee, with about a third of employees participating in long- or short-term teams, 
totaling about 90 in the year 2000. The performance appraisal method was revised to 
emphasize the strong connection between individual job performance and business 
performance under the direction of LANB's Quality Council, which includes representatives 
from every division and level of the organization. Employees get a clear picture of what they 
need to do to perform at a high level and earn the accompanying incentives and rewards, such 
as profit sharing and employee stock ownership, once they have completed the annual 
assessment process. Over 21% of an employee's annual income is typically paid out in these 
incentive payouts. 

CONCLUSION 

Customer expectations are utilized to drive the design process or to drive improvement in the 
service industries through the deployment of quality functions, specifically the house of 
quality.Implementing QFD has a number of advantages and benefits, including: a methodical 
approach to gathering and presenting information. Shorter cycle for product development.The 
requirements of the client must always be in the forefront of the entire organization, thanks to 
QFD. Each QFD chart was created in response to the initial client requirements, which were 
not lost due to misunderstanding or poor communication. Marketing is advantageous since it 
allows for the stressing of particular selling elements that the client has selected. The main 
benefit of applying QFD is a happy customer. 
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ABSTRACT: 
Design by Quality (DBQ) is a term used in Total Quality Management (TQM) to describe a 
strategy that emphasizes the fusion of quality considerations and customer objectives during 
the product or service's design phase. Lean and Six Sigma and other established methods of 
quality improvement are complemented by QbD. The emphasis is on delivering a new 
product (item, service, information, or process) that fulfils customer needs without error from 
the point of launch, albeit it integrates many of the same ideas and methods. In this chapter 
discussed about the design by quality for TQM. 
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INTRODUCTION 

Principles of quality by design are transforming how managers approach problem-solving 
and run their businesses. By engaging a multidisciplinary team to undertake conceptual 
thinking, product design, and production planning all at once, quality by design is practiced. 
The terms concurrent engineering, simultaneous engineering, and parallel engineering are 
also used to describe it. The team is made up of experts in business, engineering, production, 
and the clientele. When necessary, suppliers of process equipment, components, and services 
are also invited to join the team[1][2]. Recently, management structure modifications have 
been supported by quality by design.  

Before it became well-known, several managers assert that they used it informally.In the past, 
important departments within an organization would finish their tasks by throwing it over the 
wall to the subsequent department in the order of priority and would not be bothered with any 
potential internal customer issues. The procedure was therefore referred to as sequential 
engineering. Excellent by Concurrent engineering, often known design, is the practice of 
carrying out the main tasks simultaneously. This approach offers rapid feedback, preventing 
issues with productivity and quality before they arise. A team of experts that simultaneously 
design and develop a product to assure ease of reducibility and customer pleasure is a broad 
definition of quality by design. On the left are flow diagrams for sequential or traditional 
engineering, and on the right are diagrams for concurrent engineering or quality by 
design[3][4][5]. 

In quality by design, engineers such as mechanical, electrical, structural, quality, and 
material, producers, and business professionals such as purchasing, marketing, and finance 
collaborate to create a product that takes into account all facets of its functionality as well as 
its costs. Costs are reduced and performance is increased when each specialist contributes 
early to the product concept and specifications. As a result, higher-quality products are 
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produced at a lower cost and with a faster time to market.Getting input from all areas up front 
helps to avoid engineering modifications later in the project. Communication is more fluid, 
and people are more willing to make concessions to provide improved manufacturability as 
opposed to unintentionally adding to the workload for the subsequent discipline. Designs 
would be thrown over the wall to the following region, as was previously described. For 
instance, it would be challenging for the electrical engineers to understand why the structural 
engineers created portions of a component that would necessitate specialized wiring 
techniques. Project lead times to market are decreased because these straightforward issues, 
which result from ignorance of other specialization areas, are removed[5][6].  

Sequential engineering calls for recurrent rounds of redesign, revivification, and prototyping 
to bring all prior design stages together. For instance, in sequential engineering, only 
performance, cost, marketability, and aesthetics may be taken into account during the initial 
design phase. It is concluded that the product needs to be redesigned for reducibility, 
testability, serviceability, quality, and dependability after evaluating the design and 
constructing the first prototype. However, the initial design process under the quality by 
design or concurrent engineering paradigm includes all of the aforementioned characteristics, 
negating the need for redesign. The traditional approach obviously requires a longer lead time 
because each stage is carried out separately and in order, one after the other[7]. When issues 
develop, the project is returned to the proper department, and the procedure is restarted. 
Numerous cycles are typical due to the high level of technical specialization at each step. All 
these steps are included in the quality by design (or concurrent) engineering process. The 
product is made to be effective at every point in its life cycle. Before being released to testing 
and, eventually, production, it is created appropriately the first time around, taking into 
account all characteristics and aspects of its life, such as marketability, assembly, and 
serviceability[8]. 

Scope: 

In Total Quality Management (TQM), the idea of "Quality by Design" (QbD) refers to a 
methodical strategy for integrating quality considerations throughout the whole product or 
process development lifecycle. The following crucial areas are included in the scope of 
Quality by Design in TQM: 

1. Product Development: QbD concentrates on including quality considerations from the 
very beginning. To make certain that the finished product satisfies client expectations, it 
entails comprehending consumer wants, defining product requirements, and setting 
quality objectives. 

2. Process Design: QbD encompasses the creation of both operational and manufacturing 
processes. It places a strong emphasis on identifying and managing crucial process 
variables that have a big impact on product quality. Organizations can reduce variations 
and errors and guarantee consistent product quality by proactively designing processes 
with quality in mind[9]. 

3. Risk Assessment: As part of Quality by Design, risks are evaluated and managed at 
every stage of the design and production of a product. It entails identifying potential risks 
that might have an impact on product quality, assessing their likelihood and seriousness, 
and putting in place the necessary mitigation measures to stop or lessen their effects. 

4. Design of Experiments (DOE): To systematically investigate and optimize process 
parameters, QbD makes use of statistical approaches like Design of Experiments. 
Organizations can determine the best settings for process variables, comprehend their 
effects on product quality, and enhance process consistency and efficiency by performing 
well-designed experiments. 
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5. Robustness and Reliability: QbD places a strong emphasis on building dependable 
products and procedures. To make sure that the product can consistently meet quality 
criteria under different circumstances and for the duration of its planned lifespan, it 
entails taking into account aspects like material selection, component specifications, and 
manufacturing procedures[10]. 

6. Continuous Improvement: By focusing on the utilization of data, feedback, and lessons 
gained to improve product quality, QbD encourages a culture of continuous improvement. 
In order to create continuous quality improvements, it encourages organizations to collect 
and analyses data throughout the product lifecycle, find areas for improvement, and put 
those changes into practice. 

DISCUSSION 

Reasons forImplementing 

The marketability of any product is becoming increasingly dependent on project budgets 
across all industries. Budgets and accounting practices were not as important in the 1970s as 
they are now. American producers were able to pass on hidden costs to consumers by raising 
prices. In the past, there were few brands available to consumers, therefore the cost of 
manufacture plus a suitable profit determined the price. Imported goods enabled consumers 
to determine market pricing and helped balance the need for high-quality goods at fair rates. 
Inefficient suppliers were frequently forced to shut their doors or create specialized products 
with greater contribution margins because there was little to no markup on commodities. Late 
in the process of product development, design modifications result in longer lead times and 
thus greater costs. This resembles a camel with two hum. We are forced to deal with issues 
afterwards if we do not put enough time and effort into the design phase. By moving all 
design decisions to the beginning of the project rather than over its entire life cycle, quality 
by design aids in the control of design changes. The amount of time needed for initial design 
is increased when all design is done at the start of the project, but the advantages in the long 
run outweigh this increase. 

A change made in the design phase, for instance, can cost up to ten times as much as one 
made in the testing phase. High-end product development software should be purchased since 
it would cost ten times as much to change features that could have been built into the product 
from the start. The time needed for product definition and specifications in the quality by 
design paradigm may be much longer than that needed in the sequential engineering model. 
The extra time is necessary since the definition of the final product is improved as a result of 
the expert brainstorming sessions. A speedier reaction to customer needs is achieved through 
fewer design modifications and shorter product lead times, but implementing quality by 
design has even more benefits. Profits are quickly increased by lower reject and scrap rates 
on the manufacturing floor. 

Benefits 

Because market demands are driven by consumer trends, a company's ability to act six 
months before the competition can greatly increase earnings. Although time is crucial, 
customers will switch brands if they can find a comparable item of comparable quality for 
less money. Inefficiencies will quickly reduce the profits from short lead times if a product is 
not created with costs in mind. Manufacturers can produce goods quickly and affordably 
from the start and for the duration of a product's life by using the tools, communication, and 
management strategies provided by quality by design. A large reduction in time to market is 
the main advantage of using quality by design methodologies. Other advantages of using 
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excellent design methodologies include increased product development speed. Superior 
caliber. Less work is being done. Less requests for engineering changes. Productivity gains. 

The reasons for a reduction in a product's time to market are similarly related to the 
aforementioned advantages. Implementing quality by design methodologies, according to the 
National Institute of Standards and Technology, can reduce engineering modifications by 
65% to 90%. This reduction in engineering changes can shorten the time it takes to design a 
product by 30% to 70%, speed up the time it takes to market by 90%, and improve quality by 
up to 200% to 600%. Additionally, less rework is required, which greatly lowers direct labor 
costs because to the improvements in quality. 

For Six Sigma Design 

Recently, a more advanced form of quality by design emerged, and various businesses all 
around the world are now using it. "Design for Six Sigma" (DFSS) is the name for this 
improvement. Companies like Motorola, GE, Cummins, Ford, and John Deere, to mention a 
few, have used DFSS. This is a description of the DFSS roadmap. Specify the project's 
objectives and deliverables for the client. Measure and ascertain the requirements and needs 
of the client.  Analyze to produce original concepts, then assess and choose the best one for 
the design. Design specifics, design optimization, and a strategy for design validation and 
verification. Simulations are frequently used during this time. Confirm and confirm the 
design's dependability and its capacity to satisfy consumer needs. 

Teams 

As a product goes from conceptual design to sales, quality by design employs teams to 
leverage existing expertise, priorities early high-quality decisions, assist the fulfilment of 
customer expectations, feedback restrictions, and the effective management of risk and 
change. Along with project and Programme management, these teams include product 
developers from marketing, research and development, design, production, test, and logistics, 
to mention a few. When appropriate, suppliers and clients should also be a part of the team. 
Everyone needs to exchange ideas and strive towards a common objective in order to operate 
concurrently. Quality by design requires a shift in how business is conducted in order to be 
effective. In order to implement quality by design methodologies, the business as usual 
mentality must be altered by knocking down the barriers that slow down product 
development and, as a result, raise expenses. People can no longer merely think about their 
own role; there needs to be an upstream and downstream flow of ideas. For the design and 
development of a product, input from the departments of production, quality control, and 
customer service is crucial. A top-down commitment is necessary to put the quality by design 
principle into practice. Team members from business, engineering, and manufacturing must 
either co-locate together or use an information sharing system in order to work together. The 
project must be the team's top priority, not its individual functional departments.  

He correct people must be placed in managerial positions, and it is critical to be aware of the 
advantages and disadvantages of every team member. By statistically validating each 
procedure, the work must be done correctly the first time to ensure reducibility.Better 
communication among the members of the design team will result in more designs that can 
be produced. Instead of starting after the product has already been designed, this process 
starts when design, testing, production, and other team members offer feedback during the 
last revisions of the product proposal from marketing. According to studies, the design phase 
determines anywhere between 60% and 95% of the total product cost. Costs for a product's 
components, assembly, testing, and servicing are frequently determined more by its design 
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than by its actual manufacture, testing, or servicing. The greater the influence of certain 
design choices, the earlier they are made.  

Reward team members for extra work, level the playing field, and pay team members about 
equally to prevent issues with teams. To maintain the confidentiality of highly designed parts, 
suppliers must have the team's trust. Team members ought to regard one another like internal 
clients. These are but a handful of instances of how to maximize the advantages of quality by 
design. Nowadays, a growing number of businesses rely on virtual project teams or distance 
management to conduct business due to limited travel costs, time restraints, and global joint 
ventures. Being a part of or managing a virtual team can provide a number of challenges. 
Some of the effective management abilities required to oversee a virtual team are very 
comparable to those required in any leadership position, including:  

1. Apply the appropriate technology to the problem. 
2. Communicate clearly. 
3. Create a community where people uphold noble principles. 
4. Establish your vision, purpose, expectations, and goals. 
5. Set an example and concentrate on getting outcomes. 
6. Cross organizational boundaries to coordinate. 
7. Teams Examples 

There are many instances of businesses, from manufacturing to services, using teams to 
reduce costs and enhance quality. The organizations that used teams successfully can be seen 
in the examples that follow. By lowering damage to subterranean cables by 24% the previous 
year, a 15-member quality-improvement team at Pacific Bell won the 1994 RIT/USA Today 
Quality Cup in the service category. The team was able to reduce the number of cable cuts by 
first identifying that construction was the primary cause of most of them. They then 
convinced contractors to cooperate more effectively with Pacific Bell in order to significantly 
lower construction-related issues. As part of its quality initiative, Sun Microsystems 
introduced its Sun Teams Programme in 1995 to execute a team-improvement approach. The 
Programme focuses on staff members taking initiative to own processes and make them 
better, such raising customer happiness or loyalty. Since their beginning, certain Sun Teams 
have decreased workstation manufacturing time from 10 days to two days and product 
defects by 80%. By decreasing paint spots on vehicle parts, Lear's auto supplier factory in 
Strasburg, Virginia, earned the 1999 RIT/USA Today Quality Cup in the manufacturing 
category. 

A multidisciplinary team of nine people made the decision to swap out a waterfall for a 
cardboard-based hoover filter. The issue was resolved, leading to a 16% decrease in scrap 
rate, a 25% decrease in defects, a 33% improvement in productivity, and an $112,000 annual 
savings. By lowering the repair rate for a jet engine airflow valve, a multidisciplinary virtual 
team of employees from American Airlines, Federal Express, Airbus Industries, General 
Electric, and primarily Allied Signal won the 1998 RIT/USA Today Quality Cup in the 
manufacturing category.6 The team created a potential save of nearly $5,000 per plane per 
year and increased the intervals between valve repairs by 75%.  In 2009, the Design for Six 
Sigma (DFSS) category prize was awarded to the cross-functional design team from John 
Deere India at the Lean and Six Sigma Awards presented by the Pune-based Symbiosis 
Centre for Management and Human Resource Development (SCMHRD). Their steering 
system optimization design job. Less steering effort required by the tractor was found to be a 
customer favorite. Therefore, a project was started to cut costs as well as guiding effort. The 
team reduced the cost by 19% and the steering effort by roughly 20% by using the DFSS. 



 

92 Total Quality Management 

Models of Communication 

In contrast to quality by design or concurrent engineering, which has a parallel 
communication flow, sequential engineering has a series communication flow. A hierarchy of 
units is used in the traditional communication model used by organizations all over the 
United States. For the sake of simplicity, not every department within each discipline is 
included for instance, design and finance could have been included in engineering and 
business, respectively. Although necessary for the efficient administration of resources, this 
structure only promotes communications up the chain of command, not across the 
organization as a whole.  

The traditional paradigm allows for numerous organized communication channels between 
organizational functional units that are similar to one another. For instance, all the 
organization's many engineering groups can typically communicate with one another quite 
effortlessly. However, the design of this approach prevents, for instance, communication 
between product engineering and marketing. Each level of the hierarchy in a typical 
organizational system should only carry out tasks that are delegated from the level above. 
Therefore, cross communications need not be essential if the system is correctly built. In the 
absence of any competition, this method performed admirably. However, as evidenced by 
American business in the 1970s and 1980s, this approach struggled to compete with other 
nations' more developed organizational structures. 

A quality by design organizational structure should be used to get around the standard 
organizational structure's lack of flexibility. Information pathways between departments in 
many disciplines are made possible by the quality by design organizational structure as 
shown in Figure. 1. To put it another way, a field service worker can speak with a production 
engineer directly about a typical service issue that could be quickly fixed during the 
manufacturing stage of product development.Similar to this, design engineers can speak with 
manufacturing staff about challenges putting their designs together. The creation of 
communication channels between employees and the ensuing empowerment of those 
employees in the decision-making process is the main benefit of the quality by design 
organizational structure. 

 

Figure 1: Diagram showing theorganizational structures and information [Research 

Gate.Net]. 
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Implementation 

Any organization will find it difficult to implement quality through design. It takes a lot of 
time, effort, and money to change the organizational culture such that it accepts the different 
fundamental ideas that make quality by design effective. The success of quality by design is 
largely dependent on these ideas, which include considering the entire product life cycle, 
acknowledging that there are both internal and external customers and suppliers, and having a 
commitment to quality for the entire manufacturing process rather than just the finished 
product. The simplest method for an organization to go towards a quality by design 
environment is to simply bring everyone together at the outset of a project and enable the 
lines of communication to open.  

This meeting of all project participants might be very profitable. The first of these advantages 
is that project participants can personally get to know all of their clients and suppliers, both 
internal and external, in person.Currently associated with each stage of the project are actual 
people, not just names without faces. The project participants learning about the project's 
broad objectives is another crucial aspect of the inaugural meeting. The meeting can also be 
utilized to rapidly dispel any misunderstandings project participants may have about it. 
Following this initial meeting, there should be ongoing meetings at predetermined intervals to 
allow project participants to improve communication channels and share suggestions and 
grievances on various project phases. The time between project meetings must be lengthy 
enough for meaningful questions to arise yet brief enough for the group to address crucial 
design choices. In light of this, the project manager must plan the meetings while taking into 
account the limits placed on each group member's schedule. This scheduling, however, 
quickly turns into a logistical nightmare. 

CONCLUSION 

Comparing the quality by design approach to other ways and the "over-the-wall" method of 
product creation, considerable benefits are offered. Working in interdisciplinary teams is 
enabled, but a significant shift from over-the-wall to simultaneous engineering is necessary. 
As this transformation necessitates changes to the organizational structure and 
communication channels, top management has a significant impact on how it is managed. A 
range of helpful organizational tools, including TQM, computer networks, the deployment of 
quality functions, virtual meeting tools, and enterprise resource planning systems, are 
available for successful implementation.  
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ABSTRACT: 

Failure Mechanism and Impact Analysis is an analytical technique that combines technology 
and human expertise to pinpoint a product or process's likely failure factors and make plans 
to eliminate them. In other terms, FMEA can be defined as a collection of actions used to 
identify and assess the likelihood of a product or in this chapter discussed about the failure 
mode and effect analysis and the goal of this chapter is Using FMEA (Failure Mode and 
Effects Analysis) as a proactive analytical team tool to increase reliability.  
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INTRODUCTION 

Failure Mechanism and Impact Analysis is an analytical technique that combines technology 
and human expertise to pinpoint a product or process's likely failure factors and make plans 
to eliminate them. In other terms, FMEA can be defined as a collection of actions used to 
identify and assess the likelihood of a product or process failing and its 
consequences.Determine the steps that could eliminate or drastically lower the likelihood of 
potential failures. Create a process log. FMEA is a before-the-event procedure that calls for 
teamwork to quickly and cheaply address changes in production and design.  There are many 
different forms of FMEA, including design, process, equipment, maintenance, concept, 
service, system, environmental, and others[1], [2]. On the other hand, all of the other forms 
can be generically categorized as either design FMEA or process FMEA. For instance, 
system FMEA combines design and process FMEA, whereas equipment, service, and 
environmental FMEA are merely slightly modified forms of process FMEA. Because of this, 
the remainder of this chapter will mostly focus on design and process FMEA. 

By identifying known and anticipated failure modes and ranking failures according to their 
relative impact on the product, design FMEA supports the design process[3]. Implementing 
Design FMEA assists in establishing priorities based on expected failures and their severity 
as well as in identifying oversights, incorrect assumptions, and mistakes.That could've been 
produced. Furthermore, by removing many potential failure modes before the process is put 
into use and by defining the proper tests to validate the proposed product, design FMEA 
decreases the development time and cost of manufacturing processes[4]. By ranking failures 
and assisting in the establishment of priorities in accordance with the proportionate impact on 
the internal or external customer, process FMEA is used to detect probable process failure 
modes. Using process FMEA, controls can be established for occurrence reduction and 
detection by identifying likely manufacturing or assembly causes. The outcomes of the 
design and production processes are also documented by design and process FMEA, 
respectively[5]. 
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Reliability 

No matter the use, a product's reliability is among its most crucial qualities. Whether the 
consumer is internal or external, reliability is a crucial factor in dealing with customer 
satisfaction. Customers seek for products with reasonably extended service lives and low 
failure rates. Traditional design approaches, however, are insufficient to guarantee low rates 
of failure as things grow increasingly complicated in nature. The idea of building reliability 
into the product itself was born out of this issue. According to one definition, reliability is the 
likelihood that a product will function as expected for a predetermined amount of time, under 
predetermined operating conditions, and with predetermined product performance attributes. 
When conducting dependability studies, the product or process' safety is a key factor to take 
into account. When human safety issues are involved, the criticality of a product or process is 
substantially altered. Safety studies may be built on the foundation of reliability tests and 
investigations[6]. 

Reliability Conditions 

In every situation, acceptability of a specific product or procedure is contingent upon its 
capacity to satisfy a specified set of standards for dependability. However, it's crucial to 
understand that even though the concept of reliability is quite straightforward, the provider 
and the client could have different ideas about what failure entails. This widespread 
understanding of what reliability is should be explained in terms of how it affects other 
connected systems, how previous, similar systems performed, how complex the failure was, 
and how crucial it was in comparison to earlier failures [7]. All of the aforementioned 
components must be defined by engineers, who frequently rely only on their own prior 
expertise and familiarity with similar systems to appropriately characterize the various failure 
modes. Comparing one type of nonconformity that renders the product unworkable to another 
that simply causes minimal discomfort to the customer is a straightforward illustration of this 
task.  

It doesn't take much investigation to figure out that the first failure is more important than the 
second, which merely marginally annoys the consumer. The reliability of each subsystem and 
the contributing elements must be identified based on the specification of the part, assembly, 
or process in question, and the relevant relationships for each part, class, or module of the 
product must be estimated. As a result, it will be easier to create a list of acceptable parts, a 
research on how to apply parts, a list of crucial components, and a methodical way to adjust 
parameters as necessary. Based on the likelihood that the nonconformity will arise, the 
likelihood that the customer will discover the nonconformity (defect), and the likelihood that 
the nonconformity will actually go undetected and be sent to the customer, a formal method 
for managing FMEA can then be developed[8]. 

Reject Rate 

The great majority of items fail in a manner that is well known. Periods of failure can easily 
be modelled by an exponential distribution when no information is known on the 
dependability or, conversely, failure of a product, component, system, or process, other from 
the failure rate, which is a constant[9]. Using an exponential distribution, the likelihood that 
this kind of product will survive might be stated as 

RT = etλ = e t θ where RT = the reliability or probability of survival t = the time specified for 
operation without failure λ = the failure rate θ = the mean time to failure 

Debug, chance, and wear out are the three basic classifications for product failures. The 
earliest phases of the first of these (debug) have a high failure rate due to improper use or 
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defects in the design or manufacturing. The failure of the product owing to mishaps, 
inadequate upkeep, or design flaws falls under the next category (chance). The last category, 
"wear out," includes failures that occur after a product or process has operated as planned for 
at least the period of time specified by the manufacturer as the product or process life. The 
only method in which a successful design or process should ideally fail is this one[10]. 

DISCUSSION 

Goals of FMEA 

A key component of total quality management is routinely assessing an equipment, product, 
or process for reliability. It is usually vital to assess the reliability of the product or process 
before purchasing new equipment, producing a new product, or even just making changes to 
an existing product. FMEA is one of the most effective techniques for assessing the reliability 
of the process or product. As was already said, FMEA is an analytical technique that 
combines human experience and technology to detect potential failure modes in a product or 
process and prepare for their abolition. This approach mainly entails the identification of 
potential failure modes and the impact those have on both internal and external customers. It 
can be used in both the design and process sectors.  FMEA looks for probable failure modes 
that are connected to the product. The method is employed to foresee potential reasons of 
failure and stop them from occurring. FMEA develops risk prioritization numbers for 
prioritizing remedial actions by using incidence and detection probability criteria along with 
severity criteria. Action considerations, 278 words. This technique is a crucial step in 
troubleshooting and avoiding issues that can arise throughout the production process. 

 It should be highlighted that in order for FMEA to be effective, it is crucial to regard it as a 
live document that is constantly updated as new issues are discovered and changed to 
guarantee that the most pressing issues are recognized and dealt with as soon as 
possible.Following the design phase of product production, and most definitely before buying 
and setting up any machinery, the FMEA evaluation should be carried out. FMEA is a tool 
used to ensure that products fulfil customer requirements by comparing design attributes to 
anticipated manufacturing or assembly processes. As soon as a failure mode is recognized, 
corrective measures should start. Providing rationale for structuring a process in a specific 
way is another goal of FMEA. Engineers can formalize their analysis of all potential 
nonconformities and issues that might occur in a process or with a particular product by using 
FMEA. In a way, this will encourage all of the engineers' studies and findings to be presented 
in an orderly, understandable manner. Today, more than ever, the use of FMEA in the 
product and process sectors of production is crucial. Because today's products are more 
complex than ever, greater organization and caution are needed than ever.  

To develop contemporary items with the same reliability as previous products will require far 
more planning. Today's consumers are also much pickier than they were in the past, 
expecting the highest-quality goods at the lowest prices. FMEA also enables the engineer to 
maintain a log of all ideas and steps performed to guarantee a trustworthy and safe product. 
Due to the customers' current mentality, which requires them to place blame anytime things 
does not go as planned, this becomes very critical. In addition, the legal system is becoming 
stricter and less forgiving than ever before.  

The following up on any and all concerns that seem crucial, documenting the concerns and 
any modifications made, and regularly updating the FMEA are the most crucial aspects of 
this conversation. Between the design phase and the product's delivery to the customer, all 
modifications and issues should be meticulously, precisely, and neatly documented. 
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Benefits of Design  

Conducting a thorough examination of component failure modes to make sure that any failure 
causes the product or process the least amount of harm possible. Analyzing how any failure 
may affect the other components of the product or process and how they perform. Identifying 
the components of the product or process whose failure will have a key impact on those 
elements' functionality those causing the most harm, as well as the failure modes that will 
cause these negative consequences. Using the specific failure probabilities of their 
components and the arrangements in which they have been planned, calculating the 
probabilities of failure in assemblies, sub-assemblies, products, and processes. The likelihood 
that a component will fail in any way is the sum of the probabilities of all the possible failure 
modes because components might fail in more than one way. Creating test Programme 
criteria to find failure mode and rate information not found elsewhere. Creating test 
Programme specifications to validate predictions of empirical dependability.  

Providing data as input for research on trade-offs to ascertain the efficacy of alterations to a 
proposed product or process or to ascertain the likely outcome of changes to an already-
existing product or process.Finding ways to substitute higher-reliability components, 
redundancies, or both for a product or process' high failure-rate components. Identifying 
protections to be used if the product or process cannot be made fail-safe or brought within 
acceptable failure limits, as well as eliminating or reducing the negative impacts that 
assembly failures could have. Assisting in the discovery of possible oversights, errors of 
judgment, and mistakes. By excluding many potential operating modes before the process 
begins and by defining the right tests to demonstrate the designed product, it helps to shorten 
the development time and cost of manufacturing processes. Providing new hires with 
training. Monitoring a project's development. Interacting with other professionals who might 
be experiencing related issues. However, not all design and manufacturing issues can be 
resolved by the FMEA document.  

The document cannot resolve the issues it identifies on its own or specify the necessary 
course of action.FMEA Team the FMEA technique is a team effort in which the responsible 
engineer incorporates production, materials, quality, service, suppliers, and the following 
customer whether internal or external. The team leader is responsible for setting the time and 
location of meetings, coordinating corrective action assignments and follow-up, maintaining 
files and records of FMEA forms, guiding the team through the completion of the forms, 
keeping the process moving, and ultimately enlisting the participation of the entire team. A 
recorder who provides results to participants promptly and notes the outcomes on the form 
should also be present. 

Documentation for FMEA 

As previously mentioned, engineers are familiar with the FMEA concept. FMEA concepts 
have long been a part of the way engineers and others who design and construct products 
think. FMEA does, however, aid in keeping such concepts accessible for usage in the future 
and by others. A potential issue can seem minor to one engineer and not warrant further 
investigation, while the issue might go completely unnoticed by another engineer. The FMEA 
document's goal is to give all engaged engineers access to one another's ideas so they can 
develop and produce using this pool of ideas, encouraging a team effort. It must be 
emphasized again and again that in order for the document to be effective, all parties affected 
by it must be consulted and their opinions always taken into consideration. Additionally, the 
document needs to be updated frequently in order to reflect changes made during the design 
and production processes. 
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Block Diagram 

A block diagram should always be used as the starting point of an FMEA. The block diagram 
can be used to depict several flows associated with the component under analysis, including 
information, energy, force, fluid, and others. Understanding the input to the block, the 
function of the block, and the output of the design is the main goal of the block diagram. To 
give the analysis a logical flow is another goal. Blocks of all kinds Diagrams created for the 
FMEA document should be included with the document at all stages of development. All the 
system's components, their functions, and the ways they are connected or attached to one 
another are initially listed in a block diagram. The system's components are then arranged in 
blocks, and lines linking the blocks show how their functional relationships relate to one 
another.  

For instance, the parts of a cheap kid's remote-control car might be chassis, body, servo for 
steering, motor, steering mechanism, battery container, motor shaft,batteries rear and front 
wheels.Units for distant sending and receiving. The following connection techniques would 
be used to connect these system parts to one another screws, a snap. Squeeze in, restrictive 
fit, fabric pins, wires, bushings, and connectors for shafts.Each system component is 
represented as a block in the block diagram of a low-cost child's remote-control automobile 
in Figure 1, and specific blocks are connected to one another. For instance, the motor is 
attached to the chassis with screws, the drive shift to the battery holder with a shaft coupling, 
and the remote receiving unit to the battery holder with wires. A hierarchical representation 
can be used to help identify the connections between components in a more complex system 
of parts. Of course, each part of the system can be further broken down into its separate parts 
a wheel, for instance, could be divided into a hub and a tyre. 

Limitation Diagram 

According to the AIAG FMEA manual's fourth version, this is an additional criterion. A 
boundary diagram is a visual representation of the connections between the subsystems, 
assemblies, subassemblies, and components inside the item as well as the interfaces with the 
outside surroundings and systems. The FMEA is divided into doable stages (Figure. 1). 

 

Figure 1: Diagram showing the brief overview about FMEA Method [Quality One]. 
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Types of FMEA 

Additional than design FMEA and process FMEA, there are many additional types of FMEA, 
as was mentioned at the beginning of this chapter. The following describes a few of the 
additional types. It is possible to use process FMEA for maintenance (or equipment) FMEA 
by making a few straightforward adjustments. Two column headings from the process FMEA 
are updated as follows for the maintenance FMEA Current Process Controls are replaced 
with Predictive Methods/Current Controls, and the Class column is removed. Process 
Function Requirements are changed to Equipment/Process Function. Before making a final 
purchase, maintenance (or equipment) FMEA could be used to evaluate the potential failure 
of potential equipment or diagnose an issue on an assembly line.  

Environmental FMEA is merely a minor modification of process FMEA, much like 
maintenance FMEA is. The columns of the process FMEA are adjusted as follows for 
environmental Feather Class column is removed, the Potential Failure Mode becomes an 
Environmental Aspect, the Potential Effects of Failure become Environmental Impact, the 
Potential Causes/Mechanisms of Failure become Conditions/Situations, the Current Process 
Controls become Present Detection Systems, and the Potential Causes/Mechanisms of Failure 
become Potential Causes/Mechanisms of Failure. Environmental FMEA could be used to 
assess or mitigate manufacturing's influence on the environment. One possible evaluation 
would be the impact of chemicals used in the semiconductor sector. Since most types of 
services can be categorized as processes, a different sort of FMEA called a service FMEA 
modifies the traditional process FMEA. 

For instance, a moving van firm provides its customers with a service that includes the 
following activities: receiving requests, scheduling vans, visiting clients, packing their 
belongings, storing them, delivering them to new addresses, unpacking their possessions, and 
collecting payment for services. There are potential failure modes throughout any one of 
these processes, such as while processing the request, when the customer can't find the 
number, when the phone is busy, when the client loses the number, or when the customer 
changes their mind. Therefore, a service FMEA document can effectively be used as a 
process FMEA document. Before customers see problems, processes in the service sector can 
be examined, preventing any first loss of revenue. To prevent the loss of participation, service 
FMEA can be used, for instance, to evaluate a new web-based youth sports registration 
system before it is introduced. Some of the larger airlines have thoroughly examined their 
customer care practices using service FMEA. The services provided by a medical clinic 
cafeteria have also used service FMEA as a preventive method, which has led to effective 
error prevention. 

CONCLUSION 

FMEA is a tool used by analytical teams to stop failure modes before they affect the user or 
the customer.When creating a product, design FMEA is employed to pinpoint probable 
failure modes and assess the risk attached to each potential cause. Prior to the implementation 
of the new processes, process FMEA is deployed.  

The severity of each failure mode, the likelihood that each cause will manifest itself, and the 
likelihood that the reason will be discovered, if it does, are used to quantify risk. Each of 
these three is given a risk rating between 1 and 10, with 10 being the highest risk. The risk 
priority number, which ranges from 1 to 1000, is the result of these three classifications. 
Depending on the gravity and risk of each cause, several actions are performed. 
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